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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTUYecKoMy 0Opa30BaHMIO, U TPAaauLUi poccuiickoro oopazoBanus. Kpome
Toro B 11-oM Kkiacce naHHasg mporpaMma peagu3yeTcs COBMECTHO C KypcoM
«"eomeTpus», KOTOPBIA SBISIETCS PACHIUPEHHEM U JOTOJTHEHHEM (enepaibHOn
roCyJapCTBEHHONW Yy4yeOHOM mporpamMmbl «I'eomeTpusi» 0a30BOro ypoOBHS IJIs
oOyugarommxcst 11 kmaccoB. JlaHHBIN Kype pa3paboTaH B COOTBETCTBUU C 0a30BOM
IpPOrpaMMOi MO T'€OMETPUU C YUETOM 3aIPOCOB OOYYAIOLIUXCS M UX POJUTENECH.
Peanuzanust Kypca COBMECTHO C TMpOrpaMMoi 0O€CIeuMBaeT OBJIAJIEHUE
KJIFOYEBBIMU KOMIIETCHIUSIMH, COCTABJISIIOIIUMHU OCHOBY JUISI CAMOPAa3BUTHUSI U
HENPEPHIBHOTO 00pa30BaHUsl, IEJIOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U
MTO3HABATEJILHOIO PA3BUTHUS JTUYHOCTU 00YyJYarOIIUXCs

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpUM Ha YPOBHE CPEIHEro O0OIIero
o0Opa3oBaHusi 0O0YyCJIOBJIEHA MPAKTUYECKONM 3HAYMMOCTBIO METANpPEeIMETHBIX MU
OPEIMETHBIX PE3YyJbTaTOB OOYYEHMs] T€OMETPUU B HANpaBiICHUH JMYHOCTHOTO
pazBuTus oOywaromuxcs, GopMupoBaHus (PYHKIIMOHATHLHON MaTeMaTUYeCKOM
IPaMOTHOCTH, U3Y4EHUS IPYruX Y4eOHbIX TUCHUIUIMH. PazBuTue y oOydarommuxcs
IPABWIBHBIX MPEICTABICHUNA O CYHIHOCTH M MPOUCXOXKICHHH TI'€OMETPUYECKUX
a0CTpakiMii, COOTHOIIEHUH PEATbHOTO M HWICAIBHOIO, XapaKTepe OTpaKEHUs
MAaTeMaTUYECKON HAyKOM SBJIEHUH U IIPOLIECCOB PEAIbHOIO MUPA, MECTE TEOMETPUH
B CHCTEME HayK U POJIM MATEMATUYECKOT0 MOJIEIMPOBAHKS B HAYYHOM ITO3HAHUU U
B IIPAKTHUKE CIIOCOOCTBYET ()OPMUPOBAHUIO HAYUHOTO MUPOBO33PEHHS YUaIUXCs, a
TAaK)K€ KauyeCTB MBIIIICHUS, HEOOXOAMMBIX Ui aJalTallid B COBPEMEHHOM
00111eCTBE.

['eomerpus sABigeTCa OIHUM U3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedrBaeT BO3MOXKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlornueckoe MbllUIeHUE, (OPMUPYEMOE MPU H3YYEHUU OOYyYaroIIMMUCS
HNOHSTUIHBIX OCHOB F€OMETPUHN U ITOCTPOEHUU LEMOYKH JIOTMYECKUX YTBEPKICHHUM
B XOJ€ pEUIeHUs T€OMETPUYECKUX 3a/lay, YMEHUE BBIABUTATh U ONPOBEPrarh
TMIIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA INPU PELICHHH 337ad €CTECTBEHHO-
HAy4YHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (QU3HKHU.



YMeHHne OpueHTUPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTAX NEATENbHOCTH uesoBeka. OpueHTalus 4yejloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COIUaIbHOro ObITHA, (opMma
OTPa)KEHUSl OKPY)KAIOIIEr0o MHpa, YCIOBUE YCIEHIHOIO IMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JeHUCTBUTENbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00bEIUHSET Pa3HbIC BUBI yUEOHOU U TPYIOBOM I€ATEIILHOCTH, SIBISIETCS
OJHUM U3 MpOo(EecCHOHATIbHO BaXXHBIX KadyecTB, IMO3TOMY aKTyallbHa 3ajayda
dopMupoBaHusi |y  OOy4aloIIUXCA  TMPOCTPAHCTBEHHOI'O  MBIIUICHHS  Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON IEATEIHHOCTH TI0 MHOTUM HaIPaBICHUSIM.
Ilenp ocBoeHus mporpammbl yueOHOro kypca «l'eomerpus» Ha 06a30BOM
ypoBHe 0O0y4deHHs] — 001meo0pa3oBareIbHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs yepe3 odecrnedeHrne BO3MOXKHOCTH TPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMAaTUYECKUX TIEOMETPUUYECKUX 3HAHUH U  JEUCTBUH, CHenu(pUIHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIHENIHOIO  MPOJOJDKEHUS  0Opa3oBaHMs IO
CHELHATBHOCTSM, HE CBSI3aHHBIM C MPUKJIATHBIM UCIIOJIE30BAHUEM T€OMETPHUH.
[Iporpamma 1o reomeTpur Ha 0©0a30BOM YpOBHE NpeIHa3HAuYeHa JUIsl
00y4aroUmMXxcsl CpeHeN LIKOJIbl, HE MCHBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha ypOBHE OCHOBHOro 0011ero oopazoBanusi. Takum oOpa3zom, oOydaromiuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTUYECKUE YMEHUS, CBS3aHHBIE CO
cnenupUKol reOMEeTpUd U HEOOXOUMBIE JJI KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro, oH1 HMEIOT BO3MOKHOCTh U3yYUTh F'€OMETPHIO OoJiee rTyOOoKO, eCliu
B JaJbHEHIIEM BO3HHKHET HEOOXOAUMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npodeccuoHanbHOM AeSTEILHOCTH.
JlocTmkeHre 1end OCBOEHHUS NPOrpaMMbl 00ECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHHIMM 3aJauaMH  OCBOGHHMS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBIsAIOTCA:
e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM
KyJbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opMHUpOBaHUE MIPEICTABICHUS O MHOTOTPaHHUKAX U TEIaX BPALICHUS KaK
O BaOXHEUIIUX MATEeMAaTHUYECKUX MOJEINAX, MO3BOJISIIONIUX OMHUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHHEe yMEHUs pPACIO3HABaTh Ha YEpPTEKAX, MOJEIAX U B

peaJIbHOM MHUPE MHOTOI'PaHHUKY U Tella BPaLCHUS;

e OBJAJICHHE METOJAMM PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX

MPOCTPAHCTBEHHBIX (QUTYD;
e (opMupoBaHHE YMEHHS OMNEPUPOBATH OCHOBHBIMU TMOHITUSAMH O
MHOTOTPaHHUKAX M TeJlaX BpallleHUsI U UX OCHOBHBIMH CBONCTBaMU;



e OBJAJCHUE  AITOPUTMAMHM  pELICHWS  OCHOBHBIX  THIIOB  33]ad;
¢bopMupoBaHUE yMEHHUS IPOBOJAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyKIeHusT B XOJAE pPEIIEHUS CTEePEOMETPUYECKMX 3aJady U 3a7ad C
IIPAKTUYECKUM COAECPKAHUEM;

e Pa3BUTHE MHTEIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromumxcs,
MIO3HABATEJIbHON AKTUBHOCTH, HCCIIEJOBATEIILCKUX YMEHHUIM, KPUTUYHOCTH
MBIIJICHUS;

e (opmupoBanue QyHKIIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
YMEHHE PACIIO3HABAThH MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEW B pEANbHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YYCHHUH
OpYTUX  Y4eOHBIX  TMPEAMETOB, MPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIUPOBATH UX HA SI3bIKE TE€OMETPUU U CO37aBaTh
r€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBI TI'€OMETPHYECKUM
anmapar s  pelleHHs — [PaKTUKO-OPUEHTHUPOBAaHHBIX  3ajad,
MHTEPIPETUPOBATh U OLIEHNUBATH IOJTYyYEHHBIE PE3YJIbTaThI.

OTIMYUATENBHON OCOOEHHOCTBIO MPOrpPaMMBbl SIBISIETCSI BKJIIOYEHUE B KypC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4yeHHUd 3a/1a4, PEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUS, W OIpENelIEHHbBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, 4TO
CHOCOOCTBYIOT ~PpPa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOI'O MBILIUICHHUS,
CTUMYJIMPYET NPOTEKaHUE UHTYUTUBHBIX TPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY
U3YYECHUIO MTPEIMETA.

[Ipennoutenne oTHAETCs HAMIAIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON IEATEIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jalmxcs B Kypce CTEpEOMETPUH ITPOBOAUTCS 32 CUET PELICHHUS 3a/1a4 Ha CO3/IaHne
IPOCTPAHCTBEHHBIX OOpa30B M 33Jad Ha OMNEPUPOBAHUE IPOCTPAHCTBEHHBIMU
oopazamu. Co3ganume oOpa3za MPOBOJUTCS C OMOPOM HA HAMVSIHOCTH, a
orepupoBaHre 00pa3oM — B YCIOBHSIX OTBJICUYEHHUS OT HATJISIHOCTH, MBICICHHOTO
U3MEHEHMS €r0 UCXOAHOIO CONEPIKAHMUS.

OcHoBHBIE cofiepKaTesbHble JIMHUKM Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U INIOCKOCTH B IIPOCTPAHCTBE», «Teia BpaleHus»,
«BeKTOpbI U KOOpAMHATHI B MTPOCTPaHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs: He TOJIBKO MO COAEpKaTEIbHBIM JIMHUIM, HO U TIO TOAaM 00y4YeHus
Ha YpOBHE CpeHEro o011ero o0pa3oBaHusl.

Copepxanue o0pa30BaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHMsI pabouell mporpaMmbl, pacnpeAesi€HHbBIM 10 ToAaM oOy4YeHwUs,
CTPYKTYPHUPOBAaHO TakuM o0OOpa3oM, YTOObl OBJQJE€HUE T'E€OMETPUUYECKUMHU
MNOHSTUSIMUA M HAaBBIKAMH OCYILECTBIISIIOCH MOCIEA0OBATENbHO U MOCTYNATENIbHO, C
COOJIIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJINCH B



OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN O00Yy4aIolIUXCs, PaCHIUpss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBOAUTCS 2 yaca B Henemo B 10 kiacce u 1 gac B
Henemo B 11 knacce. 3a cHeT peruOHAIbHOTO KOMIIOHEHTA JIOMOJIHUTENIBHO B 1 1-0M
KJ1acce OTBOAUTCS | yac B Hezento. JJaHHbIN Kypc MO3BOMIAT YBEJIMUYHUTh KOJIMYECTBO
y4eOHbIX yacoB B 11-om kiacce 10 2-x yacoB B Henento. Mroro B 11 kimacce ¢ yuetom
JOTIOJTHAOIIETO Kypca - 68 yueOHBIX 4acoB.

Bcero 3a nBa roma o0yuenus - 136 yueGHBIX 4acoB.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroIuecss mnpsaMble. [lapaminenbHOCT NPAMBIX U
IJDIOCKOCTEM B IPOCTPAHCTBE: IApPAJUICNIIbHBIE TMpPAMBIE B  IIPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[TapanmenbHOCTh MIIOCKOCTEN: MapajuIeNIbHbIE INIOCKOCTH; CBOMCTBA MAPAJUICIIbHBIX
wiockocte. [Ipocreitme mpocTpaHCTBEHHBIE (UTYpPHI HA TUIOCKOCTH: TETpadJip,
KyO, mapajuiesienumes; HOCTPOCHUE CEYEHUN.

[lepneHIUKYIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSMOW M IJIOCKOCTH, TeopeMa O IMpsSMOU
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIA  yrojd, JIMHEWHBIM Yrojl JABYTPaHHOIO  yria.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT IIPSIMOM J10 MIIOCKOCTH, TPOEKIUS GUTYPBI HA TUIOCKOCTh. [lepneHauKkynsipHOCTb
IUIOCKOCTEU: MPU3HAK MEPHEHAUKYISAPHOCTUA ABYX IUIOCKOCTEN. Teopema o TpEX
NepHeHIUKYIspax.

MHororpaHHuKu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBL. [lapamenenunen, MIPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBAHHE NMUPAMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOTPAaHHUKU: MOHSITUE MPaBUILHOIO MHOTOIPaHHMKA;, MpaBWIbHAs MpU3Ma U
npaBujbHAs MNUPAMUA; TpaBWIbHAS TPEYroJibHas THpaMulla U TPaABUIbHBINA
TeTpadap; Kyo0. IlpencraBienne o TPaBUIBHBIX MHOTOI'PAHHUKAX: OKTadIp,
nonexka’ap u ukocasap. CedyeHnss npu3Mbl U MTUPAMHUIBIL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH. DJIEMEHTHI CHAMMETPUU B MUPAMUIAX, TapaJUIEICIUIIE1aX, PABUIIBHBIX
MHOTOI'PAaHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOTPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJI0LIa1b OCHOBaHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH PsIMOM Tpu3Mbl. [ nomans
OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU TMPABWILHON MHUPaMUJBI, Teopema o
miomaau yceu€éHHou nupamuibl. [lonsarue 06 00béme. O0bEM MUpaMuIbl, IPU3MBI.

[Tono6ubie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJT.

11 KVIACC

Tena Bpamenust

Hunuuapuueckast IIOBEPXHOCTb, oOpasyroliue UWJIMHIPUYECKOU
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MOBEpXHOCTU. [{unuHap: ocHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpasylomass M OCh; IUIOMAah OOKOBOH | TOJTHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTb, 00pa3yronne KOHUYECKOW MOBEPXHOCTU, OCh U
BEpIIIMHA KOHMYECKOW moBepXHOCTH. KOHyC: OCHOBaHUE U BepIIUHA, 00pa3yromast
1 OCb; IIJIOIIA/1b OOKOBOM 1 MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA; OCHOBaHMUS U OOKOBAsI IOBEPXHOCTb.

Chepa u map: meHTp, paguyc, AUaMeTp; IUIONIAJb MOBEPXHOCTH CQeEpHhl.
B3auMHoe pacnonoxeHue cepbl U IUIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
10 Ib Cepsl.

N3o0pakeHnue Tes BpalieHus Ha TII0CKOCTH. Pa3BEpTka MWIMHApPA U KOHYCA.

KomOuHaiuu Ten BpalieHuss K MHOTOTPaHHUKOB. MHOTOIpaHHUK, OITMCAHHBIN
okoJio cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK, WITH TEJIO BPAIIICHMUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
NPSIMOYTOJIFHOTO Tapajuienenunena u cieactsuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[lomo6ubeie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMAASIMU
MOBEPXHOCTEMN, 00BEMaMU MOAOOHBIX TEIL.

Ceuenus nuiarHapa (mapajuiebHO U NePIEeHIUKYISIPHO OCH), CEYEHHUS KOHYyCa
(mapanyieabHOE OCHOBAHUIO M MPOXO/SIIEE YEPE3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTH U B npocTpaHcTBe. C0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Kciio. Pa3nokeHnue BekTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3amay, CBA3aHHBIX C
NPUMEHEHUEM TMpaBWJI JEUCTBHM € BekTtopamu. I[IpssmoyronsHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. IIpocreiimme 3amaun B
KoopAuHaTax. Yroil Mexay Bekropamu. CKalsgpHOE NPOU3BEIECHUE BEKTOPOB.



Breraucnenue YIJII0B MCKAY IPAMBIMU U IINIOCKOCTSAMHU. KOOpI[I/IHaTHO-BeKTOpHHﬁ
MCTOI IIpU PCIICHUN I'COMCTPUYCCKUX 3a1a4.

IINIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATDBI

JIugHOCTHBIE pe3yabTaThl OCBOCHHUS IIpOrpaMMbl y4eOHOIr'o IMpeaMera
«MareMaTuka» XapakTepUu3yrTCs:

I'paxknanckoe BocnuraHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMH O0YUYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOI'O YJIEHA POCCHICKOro OOIlEeCTBA, MPEJCTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHH,
Mpoleayp TpaxaaHCcKoro oOiiectBa (BBIOOPHI, OMNPOCHI W TP.), YMEHHEM
B3aMMOJICVCTBOBaTh C COLIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUSAMH 1 HA3HAYCHHUEM.

IMaTpuornyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IPaykTaHCKON MICHTUYHOCTH, YBAKCHHS K
MPOIIUIOMY M HACTOSIIEMY POCCUMCKON MaTEMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaT€MaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTIKCHHH B JPYrUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IIOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIEITEIbHOCTBIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYaYIIIEro.

JcTeTHYecKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEeIICHUH, pacCyKJIeHUHN; BOCIPUUMYUBOCTHIO
K MaTE€MaTHYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DuznyecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHID YMEHHSI MPUMEHATh MAaTEeMaTUYECKUE 3HaHUSI B
MHTEpEecax 370pOBOr0 U OE€30MaCHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (3710pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUU U



OTJIbIXa, peryisipHas pu3nyeckas akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHSATUSX CIIOPTUBHO-03I0POBUTEIBHON JEATEIHHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCOBHAaHUEM IICHHOCTU TPYIIOIIOOUS; UHTEPECOM K
paznumuHbIM  chepaM  TIpo(peCCHOHANBLHON  JESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieii mpodeccuu W peam30BbIBaTh COOCTBEHHBIC KW3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKCHUHM BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MTPAKTUYCCKUX 3a7]a4 MaTeMaTHICCKOW HAIPABICHHOCTH.

IKOJIOrH4ecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJIOTHYECKOW KYJIbTYpPbl, MMOHUMAHHEM BIUSHUS
COLIMATTLHO-PKOHOMHMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOM
CpeIbl, OCO3HaHWEM TJI00ATBbHOTO XapakTepa dKOJIOTHMUECKHX  IpoOJieM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HaHWM I penieHus 3ajad B
00J1aCTH OKPYKAOIICH CPEIbl, INIAHUPOBAHUS MTOCTYITKOB U OIICHKU MX BO3MOKHBIX
MOCTIEACTBUMN I OKPYKAIOIIEH CPEABI.

LleHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpPMHUPOBAHHOCTBIO MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKu U  OOIIECTBEHHOW TMPAKTHUKH, TOHUMaHUEM
MaTEeMaTHYECKONH HayKu Kak cQepbl YelOBEYECKOW NeATeTbHOCTH, JTaroB ¢
pa3BUTUST W 3HAYUMOCTH [l PA3BUTHSA [MBWJIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKH W MaTeMaTUYECKOM KyJIbTYpOW KaK CpPEICTBOM TO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATh TPOCKTHYIO M HCCIICIOBATEILCKYIO JIEATCIbHOCTD
WHUBUyaJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeIMeTHbIE pe3yJbTaThl OCBOCHUS IPOrPaMMbl YUeOHOTO IIpeIMeTa
«MaremaTHKa XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusimMu, YHUBEPCAIbHbIMU Pe2YIAIMUBHBIMU OeUCTNEUSMU.

1)  Vuueepcanvmvie  nosnaeamenwvuvle — Oelicmeus, — obecneuusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECco8 odyuarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpyJcaroujeco  Mupda,  NpuMeHeHue  102U4eCKux,
ucciedo8amenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

ba3zoBble Jiornueckue 1eMCTBUS:

e BBIABJIATH U XapaKTEPU30BaTh CYMICCTBCHHBIC MPU3HAKH MAaTEMaTHICCKIX

OOBEKTOB, IMOHATHIA, OTHOIICHUH MEXIYy MOHATHUAMH, (POPMYIMPOBATH
ONpENEICHUS  TOHATHH, YCTaHABIMBATh  CYIIECTBEHHBIH  IpPU3HAK



KJaccu(UKaIMU, OCHOBaHUS i1 OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (QOPMYIHpPOBaTH M  MPEoOpa3oBBIBATH  CYKICHHUS:
YTBEPJUTEIbHbIE W OTPHUIATENbHBIC, €IUHUYHbIC, YACTHBIE W OOIIUE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTeMaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeunsi B (akTax, JaHHBIX, HAOMIOJNICHUSIX W YTBEPKIACHUSX;
npeIaraTh KpUTEPUH IS BBISIBIICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHiA;
JieNaTh BBIBOJABI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX H
VHAYKTUBHBIX YMO3AKJIFOYCHUH, YMO3AKIIFOYEHHUM 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITETTLHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKUX
YTBEP)KIEHUHN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh aPT'yMEHTAIIHIO,
NPUBOJIUTh TPUMEPBI U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXXJICHUS 1 BBIBOJIBI;

BBIOMpaTh CIIOCOO pelreHus ydeOHOW 3anadu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpATh HaWOONEee TOIXOMAIMUNA C YIETOM
CaMOCTOSITETILHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBareibckue AeCTBUA:

HCITOJIb30BaTh BOIIPOCHI KaK HMCCIIECAOBATEIHCKANA WHCTPYMEHT IO3HAHUS;
dbopMyMpoBaTh BOMPOCH], (UKCHUPYIONIUE MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHABJIMBATh HWCKOMOE U  JaHHOe, (OpMHUpOBAaTH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTH CaMOCTOATEILHO CTUTAaHUPOBAHHBIN DKCIICPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
O0BEKTa, SBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENTFHO (POpMYyIIMpPOBaTH 00OOIIEHUS W BBIBOJIBI IO Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAaHUS, OIEHUBATHh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIICHU;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPEIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmei:

BBISBIIATH AChUIIATH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIST OTBETA Ha
BOMPOC U JJI PEIICHUS 3a/1a4H;

BEIOWpaTh  WMHGOpPMANMIO W3  MCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHOOPMAIIHIO
Pa3IMYHBIX BUIOB U (POPM TIPEICTABIICHUS;

CTPYKTYPHPOBaTh WH(MOPMAITHIO, TTPEACTABIATH €€ B pa3IMIHBIX (hopmax,
WJUTIOCTPUPOBATH TpaduUuecKy;



2)

OLICHUBATh HaAEKHOCTh uHdopmaru no CaMOCTOSITEIbHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHuxkamug@Hwle Oelicmeus, obecnedugarom

CcHOPMUPOBAHHOCb COYUAILHBIX HABLIKOB 00YUAIOUUXCSL.
Oo0mmenue:

BOCTIpUHUMATh U (POPMYIIMPOBATH CYKICHHS B COOTBETCTBUU C yCIOBUSIMU
Y LIeJISIMU OOILIEHUS; ICHO, TOYHO, PAMOTHO BBIPa)KaTh CBOO TOUKY 3PEHUS
B YCTHBIX U NHMCBMEHHBIX TEKCTAX, /1aBaTh MOSACHEHUS MO XOAY PEIICHUS
3a/1a4y, KOMMEHTHUPOBATH MOJY4ECHHBIW pe3yJIbTarT;

B XOJI€ OOCYXIEHHMSI 337aBaTh BOIIPOCHI IO CYILIECTBY O0CYXAaeMON TEMBI,
npoOJIeMBbl, pelaeMoil 3a7aun, BEICKa3bIBaTh UIEH, HAIICJIEHHBIE HA TIOMCK
pELIeHUs; CONOCTABJISITh CBOM CYXKICHUA C CYXKICHHSIMH JPYTUX
YYaCTHUKOB JAMajora, oOHapyKHWBaTh pasziMuU€ U CXOJCTBO IO3ULUH; B
KOppEeKTHOM popme hopMymHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
IIPEACTABIATh  pEe3yJbTaTbl  pPEIIEHUs  3a4a4d,  JKCIEPUMEHTAa,
UCCIICZIOBAHUS, TIPOEKTA; CAMOCTOATEIHLHO BRIOUPATh OPMAT BHICTYILIICHUS
C Y4€TOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHn4ectBo:

MOHUMATh M MCIIOIH30BaTh MPEUMYIIIECTBA KOMaHIHOW ¥ MHINBUIYyaTbHOU
paboOThl TIpU pEIICHUH Y4YEOHBIX 3aj7ad; MPUHUMAThH IIeJIb COBMECTHOMU
NEATeNbHOCTH, ITUIAHUPOBAaTh  OPraHM3AIMI0  COBMECTHOM  paloThl,
pacrpenensaTh BUIbI PabOT, JOroBapuUBaThCS, OOCYXKAATh MPOLIECC H
pe3ysbTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPyNNoBbIX (hopMax paboThl (00CYxkAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIC); BBIMOIHATH CBOIO YacTh pabOTHI H
KOOPJMHUPOBATH CBOM JEHUCTBUS C APYTMMHU YICHAMU KOMaH/IbI; OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMIA MPOAYKT MO  KPUTEPUSIM,
c(OpMYyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

3) Vnusepcanvuoie pezyiamuensle oeticmausi, obecneuusarom hopmuposanue
CMbICTIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABBLIKOG JIUYHOCTIU.
Camoopranuszanus:

COCTaBJIATH ILJIaH, aJITOPUTM peIIeHUs 3a7a4H, BEIOUPATh CIIOCO0 pPEeIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YYETOM HOBOM
uHpopmarmm.

CaMOKOHTpPO/IB:

BJIQJICTh HABBIKAMHU  TIO3HABATEJBHOW pPEQIIEKCUUM KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB;



BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yybTrara
pEelICHNUsT MAaTEMATUYECKOU 3a/1auH;

e TPEABUJCTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH ITPY PEIICHUH 33]1a4H,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JTAHHBIX, HAWJIEHHBIX OITNOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa IEIM M YCJIOBUSIM, OOBSICHITH
MPUYHHBI JTOCTUKEHHS WM HEIOCTHXKEHUSI PE3YJIbTAaTOB JEATEIbHOCTH,
HaxOJIUTh OIIUOKY, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OmnepupoBaTh NOHATUAMMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpuMeHATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS M3 HMX IPU PEIIECHUU
Tr€OMETPUYECKHUX 3a/1a4.

OmnepupoBaTh MOHATUAMU: NAPATUIETBHOCTD U MEPIEHAUKYIISPHOCTh IPAMBIX
U IJIOCKOCTEN.

KnaccuduuupoBarh B3aMMHOE pacHoOiIOKEHHE MPSIMBIX U ILIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIA YTOJ, TpaHW JABYTPaHHOIO YIJa,
peOpo IBYrpaHHOIrO YIJia; JMHEWHBINA yrojl ABYIPAHHOTO yIia; TpaaycHas mepa
JIBYTPaHHOTO YIJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOT'OI'PaHHUK, 3JIEMEHThl MHOTOTPAHHHUKA, TPABUJIbHBI MHOTOI'PaHHHUK.

Pacrio3HaBath OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (NUpamMuia; MpuU3Ma,
MPSAMOYTOJIbHBIN NapauiesienuIes, Kyo).

KnaccuuuupoBarb ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHMS  JJIA
KJIacCUPUKAU (BBIMYKJIBbIE W HEBBITYKJIbIE MHOTOTPAHHUKH, MPABUIIbHbBIE
MHOI'OI'PaHHUKU; MIPSIMBIE U HAKJIOHHBIE MPU3MBI, TapaJIJICIICIIUIIECIbI).

OmnepupoBaTh NOHATUAMMU: CEKYIIAs IJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBICHATH MPUHIUIIBI IOCTPOEHUS] CEUEHHH, UCIOIb3YSI METOJI CIIE/I0B.

Crpouth cedyeHUsT MHOTOIPAaHHUKOB METOJOM  CJENOB, BBIIOJHATH
(BBIHOCHBIE) IIJIOCKME YEPTEKU HU3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BH]
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HAXOXKACHHE T€OMETPUUYECKUX BEJIMYUH 10 00pa3liaM Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHATUTUYECKUE METOAbl MpPU PpPEUICHUU
CTaHJAPTHBIX MAaTEMATHYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpAMOH, OT TOYKA JAO TUIOCKOCTH, MEXKIY
CKPEIMBAOIIUMUCS MPSIMBIMU.



Pemarp 3a1aun Ha HaXOXAEHUE T€OMETPUUECKUX BEIMUYMH IO 00pasLiaM HIn
QITOpUTMaM, TNPHUMEHSS W3BECTHBIC AHATUTHUYECKUE METOAbl MPU PEUICHUHU
CTaHJAPTHBIX MAaTeMaTHYEeCKUX 3a7ad Ha BBIUKMCIECHUE YIJIOB  MEXIY
CKpPEIIMBAIOIUMHUCA NPAMBIMH, MEXJIy MNpAMOA M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, JIByTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U IJIOLIAAN MTOBEPXHOCTEW MHOTOTPaHHHUKOB (TIpU3Ma,
nUpaMu/a) C TpUMEHEHHUEM (HOPMYIT; BBIYUCIISATH COOTHOLICHUS MEXKIY MIIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMu OI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCb U
IJIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX F€OMETPHUUECKUX (PUrypax, MPEACTABICHHYIO HA YepTekax U
PHUCYHKaX.

[TpumensaTs reomeTpudeckue (HakThl A1 PEIICHHUs CTEPEOMETPUY €CKHX 3a]1a4,
IIPEAIIONIArarolMX HECKOJIBKO IIAroB PEIICHHUS, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOU (popme.

[IppuMeHATP NpOCTEMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CHCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKHUX 3a/1a4.

[IpyBOIUTH TpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HH, paciO3HaBaTh IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[IpuMeHsATh MOMy4YeHHbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATH pealbHbIC
CUTyallUM W NPUMEHATHh HW3YYEHHBIE IIOHATHS B IPOLIECCE IIOMCKA PELICHHUS
MaTeMaTU4ecku C(HOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBATh PpEabHbIC
CUTyallUM Ha fA3bIKE TE€OMETPUHU, HCCIEAOBaTh MOCTPOCHHBIE MOJAEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHITUI U TEOpPEM, allliapara aireopsl; pemarb
IIPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAX0XKJICHUEM IT'€OMETPUUECKUX BEJINYMH.

11 KJIACC

OnepupoBaTh NOHATUAMU: UWIMHAPUYECKAs IOBEPXHOCTh, 0Opa3yromue
UIMHAPUYECKON MOBEPXHOCTH; LIMIIMHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolire
KOHMYECKON MOBEPXHOCTU, KOHYC; chepruyeckasi TOBEPXHOCTh.

PacrioznaBath Tena BpaiieHus (LWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI MOTYYEHUS TEN BPALIECHUS.

KnaccuduuupoBath B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTAa; IapOBOM CJIOM, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnare  00bEMBI M TUIOMIQAW  MOBEPXHOCTEM  Tel  BpallleHus,
TEOMETPUUECKHUX TeN C MpUMEHEHHEeM (hOopMYJI.



OnepupoBaTh NOHITUSAMU: MHOTOTPAaHHUK, BIIMCAHHBIN B CPepy U OMUCAHHBIN
okoJ10 cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BbMHCIATE COOTHOIICHHUSI MEXY IUIOMIAASMH TOBEPXHOCTEH M 00BEMaMU
MOJIOOHBIX TEJl.

N3o0paxkate uzydaemple (UTYPBl OT PYKM W C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BoInoNHATH (BBIHOCHBIC) TUTOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS Tell BpaI[CHUS.

W3BnekaTh, WHTEPOPETUPOBATH U TNPEOOPa30BBIBATH HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PpUTypax, MpEACTaBICHHYIO Ha YepTexax |
PHUCYHKaX.

OmnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATh  JEHCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUMTAHMUS BEKTOPOB U
YMHOXXEHHUS BEKTOpa Ha YUCII0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a1aI0T.

[IpuMeHsTh MpaBuiIO NapaieIenunea.

OmnepupoBaTh MOHATHAMU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YOI MEXIY
BEKTOpaMHU, CKAJIIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILJIAHAPHbBIE
BEKTOPBI.

HaxoauTs cymMMy BEKTOPOB U MPOU3BENCHUE BEKTOPA HA YUCIIO, YTOI MEXIY
BEKTOpaMHU, CKaJsIpHOE TPOM3BEICHHE, pAaCKIaJbIBaTh BEKTOP MO ABYM
HEKOJUTUHEAPHBIM BEKTOPAM.

3aiaBaTh TIOCKOCTh YPABHEHHUEM B JIEKApPTOBOW CUCTEME KOOpPUHAT.

[TpumeHsaTh TeomMeTpudeckre GaKThl IS PEIICHUSI CTEPEOMETPUIECKUX 3a1ad,
MIPEINOIaraloNuX HECKOJIBKO MIAroB PEIICHHUs], €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOU (hopMme.

Pemarp mpocteifine reomeTpuyeckue 3aJadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT O METOJA.

Pemates 3amaum Ha J0Ka3aTelNbCTBO MATEMAaTHUYECKUX OTHOIICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WM aaropuT™Mam, MpUMeEHSs
U3BECTHBIC METO/IbI IIPU PEIICHUHU CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a]1ay.

[IppuMeHATP NpOCTEMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a7ad.

[IpyBOIUTH TpPUMEPHI MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOAEC U
KU3HU, paClIO3HABATD MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpumeHsATh MOMy4YCHHBIC 3HAHHUS HaA TPAKTUKE: aHAIM3UPOBATH pealbHBIC
CUTyallUM W TIPUMEHATh HW3YYCHHBIC IOHATHS B TIPOIECCE ITOMCKA PEIICHMUS
MaTeMaTudecku CHOpMyIMPOBaHHOW MPOOIEMBI, MOJEIUPOBATh peabHBIC
CUTyalldd Ha S3bIKE TE€OMETPHUM, HCCIEeN0BaTh IOCTPOECHHBIE MOJEIU C



HCIIOJIb30BAHUCM I'COMCTPHUICCKUX MOHSATUN U TCOPCM, allllapaTra anre6p51; pelaTb
IMPAKTUYICCKUC 3a1a4r, CBA3AHHBIC C HAXOXKXIACHUCM I'COMCTPHUUCCKUX BCIIMIHNH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontposasbnbie | IlpakTnueckue
n/n NporpaMmel Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpuio 10 bubmioreia LIOK
B P P https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmotexa [IOK
[TapaniaenbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYyIApHOCT NPAMBIX U 12 bubmuorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 10 1
VYTIb1 MEXIy MPSIMBIMH U TIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOTpanHiIH https://m.edso0o.ru/1c209e37
.. bu6moreka [JOK
9 1
6 OObEMEI MHOr OTpaHHHKOR https://m.edsoo.ru/1c209e37
7 II : €HHUSI, PACCTOSTHUS U YTJIbI 4 1 brbmioreia LIOK
oBTOpeue: tet P 4 https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0
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11 KUIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsbie | IlpakTuyeckue
NnporpamMmabl Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
1 T 12+ 1
©14 BpatteHi 0 https://m.edso0.ru/1c209e37
bu6moreka [IOK
& 5+5 1
2 Oonemer Ten https://m.edso00.ru/1c209e37
bu6moreka IIOK
B 10 +1 1
3 €KTOpBI U KOOPAMHATHI B IPOCTPAHCTBE 0+15 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 0000IICHHE, 7 45 1 bub6mmoreka [JOK
cUCTEMATU3AlU 3HAHUH https://m.edsoo.ru/1c209e37
BIIEE KOJIMYECTBO HACOB II
OBIL OJ1 CTBO HACOB I10 34 +34% 3 0

I[TPOTPAMME

*-4acChl, BBEICHHBIC 3a CUCT JOMNOJHAIOIICTO Kypca «FGOMCTpI/ISI»



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

10 KITACC
KosauuyecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara nudposbie
Tema ypoka KonTpoasbnbie | IIpakTH4yeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
OCHOBHBIE MTOHSTUSI CTEPEOMETPHH:
TOYKa, MpsAMas, TIOCKOCTb,
npocTtpaHcTBo. [IpaBuna
bu6moreka [JOK
1 M300paKCHUSI HA PUCYHKAX: 1
N https://m.edsoo.ru/aecc77cd
M300paKEeHHSI IIOCKOCTEH,
NapajuIeIbHbIX MPAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[Tonarus: nepecekaronmecs
2 IIOCKOCTH, IIEPECEKAIOIIIIECS 1 bubmiorexa TTOK
> Tep https://m.edso0.ru/2d8a9¢99
MpsiMast ¥ TUTIOCKOCTh
[Tonatus: nepecexkaronyecs
3 TJIOCKOCTH, TIEPECEKAIOIINEeCs 1 bubmorexa [JOK
> 1ep https://m.edso0.ru/db685e73
npsMas U II0CKOCTb
3HAaKOMCTBO C MHOI'OT paHHHKaMHU,

4 1300pakeHNe MHOT OTPaHHUKOB Ha 1 bubmmotexa LIOK
PUCYHKaX, Ha IPOEKLIM OHHBIX https://m.edsoo.ru/a63959ed
gepTeKax
HavansHbie cBeneHus o kyoe u

5 nupamMue, uX pa3BEPTKU U MO EIIHN 1 bubmiorexa T[IOK

P > 1 paspep ' https://m.edsoo.ru/b30dff38
CeueHus MHOTOTPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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HauanbHbie cBenenust o kyoe u

6 MUpaMUJIe, UX Pa3BEPTKU U MOJIEIH. Bubmiorexa [OK
https://m.edsoo.ru/3d8ffd32

CeueHus MHOTOTPaHHUKOB
[TonsiTne 00 akCHOMAaTHYECKOM

7 MOCTPOEHUU CTEPEOMETPUH: bubmmorexa [{OK
AKCHOMBI CTEPEOMETPUHN U https://m.edsoo.ru/0cc5cafe
CIIEZICTBUS M3 HUX
[TonsiTne 00 akcmOMaTUYECKOM

8 IIOCTPOEHUU CTEPEOMETPHUU: bubmuotexa IIOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CIIEZICTBUS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 MMOCTPOCHUU CTEPEOMETPHUU: bu6morexa [IOK
AKCHOMBI CTEPEOMETPUHU U https://m.eds00.ru/65c6b106
CIIEZICTBUS U3 HUX
[TonsiTne 00 akCHOMAaTHYECKOM
MMOCTPOEHUU CTEPEOMETPUU: bubmmorexa [{OK

10
AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/258fc245
CIIEICTBUS U3 HUX
B3aumHoe pacrnoioxkeHre npsaMbIX B

1 IIPOCTPaHCTBE: MepeceKaroInuecs, bu6moreka [IOK
napasuiesibHble U CKpELIMBaIOIINECs https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienbHOCTh NPAMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE:

12 napaJjuieabHble IPSMBIE B Bu6mmorexa [IOK

IIPOCTPAHCTBE; MapajeIbHOCTh
TPEX MPSIMBIX

https://m.edsoo0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
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[TapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

Bbu6morexa IIOK

13
[TapannensHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYTl ¢ cOHanpaBIeHHBIMU bubmmorexa [{OK
CTOpOHAMH https://m.edso00.ru/9f4071b9
15 VYroa Mmexay npsiMbIMH B bu6moTteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMHU B bu6morexa [IOK
16
MIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTH IIIOCKOCTEN: bu6muotexa LIOK
napajuieabHbl€ MI0CKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa mapauieabHbIX bu6morexa [IOK
IJIOCKOCTEN https://m.edso0.ru/e504d656
[IpocTeiime npocTpaHCTBEHHBIE
19 (bir bl HA HJIOiKOZI/I‘ TeTpaj bubmiorexa LIOK
P + TETPAsAD, https://m.eds00.ru/4a28dc02
KyO, mapasuienenurney
20 HocThoeHIME CeteHil bubmmoreka [IOK
OCIpOSHuE cete https://m.edsoo.ru/1d434d0f
bu6moreka [IOK
21 II i
OCTPOCHHE Conetid https://m.edsoo.ru/ec26fe5d
Kontponbshas pabota mno reme
99 "[IpsiMbie U MIIOCKOCTHU B bu6motexa [IOK
npocTtpancTBe. [lapannenbHoCcTh https://m.edso00.ru/9a0a9e56
MPSIMBIX U TIJIOCKOCTEN"
IlepneH UK YAAPHOCTH PAMON U BuGmorexa LIOK
23 MJIOCKOCTHU: MEePIEHIUKYJIISIpHbIE

MpsIMbIE€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble mapasnienbHbIe U bu6mmorexa LIOK
MEePIICHANKYJISIPHBIE K TJIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimble mapasieabHble U bu6mmoreka [JOK
MEePIEHIUKYJISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepnesauKyJIspHOCTH bubmmorexa [{OK
MIPSIMOM U TITIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepreHIuKyJIIpHOCTH bu6moteka [IOK
NpsIMOM U TIJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubmotexa IIOK
IePIEHANKYJIIPHON IIIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsmoit bu6motexa [IOK
NepHeHIUKYJIIPHOU MIOCKOCTH https://m.edsoo.ru/bd374518

30 Teopema o npssmon bu6mmoreka [IOK
eI EHINKYJIIPHON IIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHTUKYISAp U HAKIIOHHBIE:

31 paccTostHue OT TOUKH J10 IIJIOCKOCTH, bu6morexa [IOK
pacCTOSHUE OT MPAMOM 10 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[leprienAuKyNIp ¥ HaKJIOHHBIE:

32 paccTosiHUE OT TOYKH 10 IIJIOCKOCTH, bubmmoreka [TOK
paccTostHue OT IPSMOM 10 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepnieHUKysp U HAKIIOHHBIE:

33 paccTosiHUe OT TOYKHU J10 MJIOCKOCTH, bu6mmoreka [TOK
paccTosiHUE OT MPSMOM 10 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH

34 [lepnenauKyIsp ¥ HAKJIIOHHBIE: bu6mmotexa [IOK

PacCTOAHUE OT TOUYKHU O IMJIIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT IPSAMOM 10

IIOCKOCTH
35 VYTIIbI B IPOCTPAHCTBE: YTOJ MEKTY bu6morexa [IOK
MPSIMOM U INTOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN YroJI, JINHEWHBINA YOl bu6mmoteka [IOK
JBYTPAHHOTI'O yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yroJl, JINHEUHBIA yToJ bu6moteka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[eprieH UK yISIPHOCTH TIOCKOCTEH:
38 MIPU3HAK MIEPICHIUKYIIPHOCTH bubmorexa OK
P p f[ AP https://m.edsoo.ru/ec3e2da3
JBYX TIJIOCKOCTEH
[TepneHAMKYISAPHOCTH TIIIOCKOCTEH:
39 MPHU3HAK MEPHEHINKYIIPHOCTH bubmorexa HOK
P p f[ yIp https://m.edsoo.ru/ed9e2a8e
JBYX TIJIOCKOCTEH
[lepnenAMKYISAPHOCTD MIIOCKOCTEM:
40 MIPU3HAK IIEPIEHINKYIISIPHOCTH bubmotexa [JOK
P P f[ P https://m.edsoo.ru/ba75dc57
JIBYX THIOCKOCTEH
41 Teopema o Tpéx meprneHAUKYIISIpax bubmrorexa [JOK
p p PHICHAMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX IMepIIeHIUKYIIpax bubmorexa OK
P p pHCHHIY AP https://m.edsoo.ru/52188a7d
43 TeopeMa o TPEX mepreHANKYIIpax bubmorexa HOK
P p PHEHAHIY AP https://m.edso00.ru/9f246736
KonTponbsHas pabora 1o Temam
44 "[leprieHANKYISAPHOCTD MIPSIMBIX U bu6morexa [IOK

IocKocTe" u "Y1l MeXy
MPSAMBIMH U TIOCKOCTAMU"

https://m.edsoo.ru/5b971ef3
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[TonaTre MHOrOrpaHHUKA,
OCHOBHBI€ 3JIEMEHTbI

45 MHOI'OI'PaHHMKA, BBIITYKJIbIE U Bubmiorexa [OK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbI€ MHOT OT PaHHUKH;
pa3BEpPTKa MHOTOTpaHHUKA
[Ipusma: n-yromnpHas npusma; rpaHu
46 Y OCHOBAHMS MPU3MBI; IpsMasi U bu6mmoteka [IOK
HAKJIOHHAs MTPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJTHAsl TOBEPXHOCTh NMPU3MBI
47 [Tapamienenunen, NpsMOyroIbHBIN bubmotexa IIOK
napajulesienuIes] 1 ero cBoMcTaa https://m.edsoo.ru/8a7be683
[Mupamupa: N-yrojapHas NupaMuiaa,
I'paHy U OCHOBAaHUE MTUPAMUJIBI;
48 OOKOBasl ¥ MMOJIHAs TTOBEPXHOCTh bubmiorexa [JOK
https://m.edsoo.ru/fblcd0a5
MIUPAaMU/IbI; IPaBUIIbHAS U
yceuéHHas mupamuaa
[IpaBuiIbHBIE MHOTOT PAaHHUKH:
MIOHSITHE TIPABUIILHOT O
49 MHOI'OI'PaHHHKA; IIPaBUJIbHAS bu6moteka [IOK
IIpU3Ma U IIPaBUJIbHAS IUPAMUIA; https://m.eds00.ru/074c8865
MIpaBWIbHAs TPEYTOJbHAs IUpaMuia
U IIPaBUIIBLHBIN TETpa’ap; KyO
[IpencraBieHne o NpaBUIIbHBIX
50 MHOTOTpaHHUKaX: OKTadIp, bubmiorexa [JOK
https://m.edsoo.ru/a0fdd5bf
JOAEKA3P U UKOCASD.
CummeTpus B IPOCTPAHCTBE:!
51 CUMMETPHS OTHOCUTEILHO TOYKH, bubmmorexa [{OK

MPSMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B TUPAMUIAX,

https://m.edsoo.ru/b9e777d9
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nmapajuiejcnuneaax, mpaBuJIbHBIX
MHOTI'OI'PaHHHKAaXx

Briuncienue 3jeMedTOB

bub6mmoreka [JOK

52 1 pé0
MHOTOTPAHHHIKOB: pebpa, https://m.edsoo.ru/6cdbecef
JTMArOHAJH, YTJIbI
[1nomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH IIPSIMOU
53 IIPU3MBL, IUIOMIAAb OCHOBAHUMI bubmiorexa [OK
P ’ tan . ’ https://m.edso00.ru/37d84157
Teopema 0 OOKOBOI MOBEPXHOCTH
MIPSIMOM PU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
MOBEPXHOCTH MPABUIbHOU
54 MUAPAMHUIBI, TEOPEMA O IIOIIAIN bubmrorexa TIIOK
p VI[ - Te0P m A . https://m.edso00.ru/5603e30b
OOKOBOI MTOBEPXHOCTH yCEUEHHOU
MAPaMUIbI
55 KonTtponbshas paborta o reme bu6mmorexa [IOK
"MHororpaHHuKn" https://m.edso00.ru/a95f5c04
N bubmmoreka [JOK
56 I1 0 00
OFPITHE 05 0OBEME https://m.edsoo.ru/7ad0020b
.. bu6moreka [JOK
7
> OOBEM mupamm eI https://m.edso0.ru/235171b3
. but6moreka [JOK
58 OOBEM mipavm ! https://m.edsoo.ru/f47dfefd
N bu6moreka [JOK
59 06
BOM THpaMHAL https://m.edso0.ru/79¢10312
N bu6mmoreka [JOK
60 006
DM [THPAMHAH https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI bubmorexa HOK

https://m.edso00.ru/79853608
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Bbu6morexa IIOK

62 O0bem npusmbl 1 https://m.edsoo.ru/1e053890
N bubmmorexa [{OK
03 O0bEM npHaMEI 1 https://m.edsoo.ru/482d3f51
64 KonTtponbsHas paborta o reme 1 bu6morexa [IOK
"O06bEMBI MHOTOI'PAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHCTeMaTHU3allus 3HaHUH. 1 bubmmoreka [{OK
[TocTtpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHuE, 06001ICHIE
CHCTEMaTH3allHsl 3HAHUM.
Beruucnenue paccTosSHUM: MEXY
66 JBYMSI TOYKaMH, OT TOYKH J10 1 Eubmorexa HOK
. https://m.edsoo.ru/f7792ba9
MPSMO#, OT TOYKH J10 TNIOCKOCTH,
MEXK]y CKPEIUBAIOIIMICS
MPSAMBIMH
but6mmoreka [JOK
67 Hrorosasi KoHTpoIbHAS paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIeHIE
CHCTEMaTH3allHsl 3HAHUM.
Brraucnenue yriioB: Mexay
68 CKPEIIMBAIOIIUMHUCS ITPSIMBIMH, 1 bubmiorexa [JOK
. https://m.edso0.ru/56765e8b
MEXIY IPSMOU M ITIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXY
IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne ni/nm Tema ypoka KonTpoabubie | IlpakTuyeckue Aara unppossIe
Bcero u3yueHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
1 Dueypwvl 8pawjeHus. YuiuHop, 1
' Komnyc, cghepa
Cdepa u map: HeHTp, paguyc, 1
2. I[I/(Ibal\I;eTp; Hnlz)maﬂb iolljsepxzocm bubmorexa HOK
https://m.edsoo.ru/0341bc2b
cepbl
Cohepa u wap: yenmp, paouyc, 1
3. ouamemp, niowadb NOBEPXHOCMU
cghepuvl
B3aumnoe pacrnonioxxenue chepsl u 1
4 IJIOCKOCTH;, KacaTelbHas bu6moreka [JOK
' IJIOCKOCTH K cepe; MIIoNaIn https://m.edsoo.ru/bed12a43
cepsl
s N3o6pakenne cdepsl, mapa Ha 1 bubmmoreka [JOK
mockoctu. CedeHus mapa https://m.edso0.ru/bc15f7f2
6 U3zob6pasicenue cghepul, wapa Ha 1
' nnockocmu. Ceuenus wapa
Hununaapuyeckas MOBEPXHOCTS, 1
; o0pa3yromye MUINHAPUYECKON bu6motexa [IOK
' [IOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
UWIMHIPUYECKON MOBEPXHOCTU
g Hununnap: ocHoBaHUS U OOKOBas 1 bu6mmotexa [IOK
' MTOBEPXHOCTh, 00pa3yromas 1 och; https://m.edso00.ru/188f6216
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IO Is OOKOBOM U TTOJHONU
TIOBEPXHOCTHU

Hununop: ocnoeanus u 60kosas
NOBEPXHOCMb, 00PA3YIOWASL U OCb;
naouiaob 6OK0BOU U NOJHOL
noeepxHocmu

10.

N300paxenne nuiMHapa Ha
mockocTy. Pa3BépTka nununapa.
Ceuenust LuiaMHIpa (II0CKOCTBIO,
MapajuieIbHON WIIH
MIEPIEHANKYJIIPHON OCH
HAJTUHIPA)

bu6moreka [IOK
https://m.edsoo.ru/016e25eb

11.

Ceuenus yunuHopa (n10cKkocmoio,
napaiieibHou U
NepneHOUKYIAPHOU OCU YUIUHOPA)
Pewenue 3a0au

12.

KoHnnueckast moBepxHOCTb,
o0pa3yromme KOHHY eCKOi
ITOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOH IIOBEPXHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/c94ba09b

13.

Konyc: ocHoBaHue U BepinHa,
o0pa3yromas 1 och; IJI0LIAlb
OOKOBOW W TIOJIHOH TTOBEPXHOCTH

but6moreka [JOK
https://m.edsoo.ru/897dd3b2

14.

Konyc: nnowaow 6oxosou u noanoti
nosepxnocmu. Pewenue 3aoau

15.

Konyc: nnowaow 60xo6otl u noanotl
noeepxrocmu. Pewenue 3a0au



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

16.

Yceu€HHbI KOHYC: 00pa3yroume u
BBICOTA; OCHOBAHHUS U OOKOBas
IIOBEPXHOCTh

Bbu6morexa IIOK
https://m.edsoo0.ru/1468bab3

17.

N306paxenne konyca Ha
miockoctu. PazBépTka KoHyca.
Ceuenus koHyca (IMIIOCKOCTBIO,
napajuieIbHOH OCHOBAHHUIO, U
IJIOCKOCTBIO, TPOXOAIIEH Yepes
BEPIIMHY)

but6mmoreka [JOK
https://m.edsoo.ru/0Obdelbe8

18.

KomOunanus ten BpamieHus u
MHOT'OTPaHHHKOB

bu6moreka I[IOK
https://m.edsoo.ru/3cefl0e5

19.

Kombunayus men spawenus u
MHO202PAHHUKOB

20.

MHororpaHHyK, ONUCAaHHBIN OKOJIO
cdepsr; cepa, BircaHHAS B
MHOTOTPaHHUK UJIU B TEJIO
BpallleHus

but6moreka [JOK
https://m.edso00.ru/0b136158

21.

MHozeoepannuk, OnUCaHuvlli OKOI0
cghepwi; cghepa, snucannas 6
MHO202PAHHUK UTU 8 MeJI0 8PAUeHUs

22.

MHoeoepannuk, OnUCaHHbll OKOIO
cghepwi; cghepa, snucannas 6
MHO202PAHHUK UTU 6 MEI0 8PAUjeHUs

23.

TTorsarue 06 00BEMe. OCHOBHBIE
CBOICTBA 00BEMOB Tell

Bbub6morexa IIOK
https://m.edsoo.ru/26a03fb7

24.

O0bEM nUIIMHIIpa, KOHYCa

bu6moreka [JOK
https://m.edso00.ru/5513d87b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

25.

00vém yununopa, Kouyca.
Pewenue 3a0au

26.

O06béM mapa u mwiomaab chepsl

bu6moreka [JOK
https://m.edsoo.ru/d189bde2

27.

O6vém wapa u niowaos cgepol.
Pewenue 3a0au

28.

Teopema Apxumeoa 06
omuouenuy 00veMos wapa,
BNUCAHHO20 YUTUHOPA U BNUCAHHOZO
KOHycCa.

29.

Teopema Apxumeoa 06
omuoulenuu 00veMos wapa,
BRUCAHHO20 YUTUHOPA U BRUCAHHOZO
Konyca. Pewenue 3a0au

30.

Tlo0ob6nbie mena 6
npocmparcmee. CoomHowieHus
MeHCOy NIOWAOAMU NOGEPXHOCIEL,
00vEMamu nOOOOHBIX mell

31.

[TonoOHbIe Tena B MPOCTPAHCTBE.
CooTHolIeHUs: MeXAY MJIOMAAIMU
MOBEPXHOCTEH, 00bEMamMu
[MOAOOHBIX TENI

but6moreka [JOK
https://m.edsoo.ru/810cfleb

32.

KontponbeHas pabora o remam
"Tena Bpamenus" u "O6bembl Ten"

Bbub6morexa IIOK
https://m.edsoo.ru/4a33a8ab

33.

BekTop Ha JIOCKOCTU U B
MPOCTPAHCTBE

bub6mmoreka [JOK
https://m.edsoo.ru/5caefclb



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

34.

CnoxeHue ¥ BEIYMTaHHUE BCKTOPOB

Bbu6morexa IIOK
https://m.edsoo.ru/23f4f089

35.

Croorcenue u ebluumanue
6EKMopoe6

36.

YMHOXKEHME BEKTOPA Ha YUCIIO

bub6mmoreka [JOK
https://m.edsoo.ru/dee379eb

37.

Ymnuoorcenue sexmopa na yucno.
Konnuneapnvie eexkmopui

38.

Paznoxenue BekTopa mo TpéM
HEKOMIJITAHAPHBIM BEKTOpaM.
[IpaBusno napamienenunena

bu6moreka [IOK
https://m.edsoo.ru/a28fd74e

39.

Paznooicenue eekmopa no mpém
HEeKOMNJIAHAPHBIM 8EKMOPAM.
Pewenue 3a0au

40.

Pasznooicenue sexmopa no mpém
HEKOMNIAHAPHBIM 8EKMOPAM.
Pewenue 3a0au

41.

Pemienue 3a1ay, cBsI3aHHBIX C
MIPUMEHEHUEM MPABUII IEVUCTBUU C
BEKTOpaMu

bu6moreka [IOK
https://m.edso00.ru/5a827900

42.

Pewenue 3a0au, ceazannvix ¢
npumeHenuem npasui Oetucmeaull ¢
gexmopamu

43.

IIpsimoyronbHas cucteMa
KOOpPJMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.

bubmumoreka [IOK
https://m.edsoo.ru/48db7058



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058

[Ipocreiimue 3agaun B
KOOpAMHATAX

44,

KoopanHaTHO-BEKTOPHBIN METOL
IIPU PEILIEHUN T€OMETPUIECKUX
3a1a4y

bub6mmoreka [JOK
https://m.edsoo.ru/d3alfe30

45.

Koopounamno-eexkmopHnuwiii memoo
npuU peueHuu 2eoMempuiecKux
3a0ay

46.

Koopounammo-eexkmopHhuwiit memoo
npU peueHuu 2eoMempudecKux
3a0ay

47.

VYTroi Mex1y BEKTOpaMHu.
CkansipHoe nNpou3BeICHUE
BEKTOPOB

Bbub6morexa IIOK
https://m.edsoo.ru/725effc4

48.

Yeon meancoy eexmopamu.
Ckanspnoe npousgeoeHue
8eKmMopos

49.

Yeon meancdy eexmopamu.
Cransiproe npoussederue
8EKMOpPOo8

50.

Ckansipnoe npousgeoenue 6eKmopos.

Jlokazamenvcmeo
NnepneHOUKyIAPHOCIMU NPAMBIX

ol.

CkansapHoe npousgedeHue 6eKmopos.

Loxazamenbcmeo
NnepneHOUKyIAPHOCMU NPAMBIX



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/725effc4

Buiuucnenue y2noe medxcoy npamvimu

52.
53, Buiuucnenue yenos meocoy npsamvimu
s Beruucnenue yrioB Mexay bu6mmorexa [IOK
MPSMBIMU U TJTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
Buviuucnenue yenos meacoy npamvvimu
55. U NAOCKOCMAMU
Buiuucnenue yenos mexcoy npsamvimu
56. U NIOCKOCMAMU
Kontposnbphas pabora o reme
57. "BeKkTopbl 1 KOOPAMHATHI B bubamorexa LIOK
. https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpEHue, o60b6IICHUE U
sg. cHUCTeMaTH3aIus 3HAHUM. bu6mmoreka [JOK
OcHoBHBIE QUTYPBI, (AKTHI, https://m.edsoo.ru/1780ba5d
TEOpEeMBbI Kypca TUTAHUMETPHH
[ToBTOpEHue, 00600IICHHE 1
59, CHCTeMaTHh3allus 3HAaHUH. bubmmoreka [IOK
OcHoOBHBbIE QUTYpBI, (PAKTHI, https://m.eds00.ru/078cd184
TEOpEeMBbI Kypca TUTAHUMETPHH
[ToBTOpEHUE, 0000IICHHE U
€0. crucTeMaTH3alys 3HaHui. 3a1aun bubmuoreka [IOK
IJTAHUMETPUHM U METOABI KX https://m.edsoo.ru/7491efe0
perIcHus
61 [ToBTOpEHue, 0600IICHHE 1 bu6moreka IIOK

cucTeMAaTHU3allMA 3HAHUN. 3a1adu

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



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

IUTAHUMETPHUHU U METOABI HX
peLeHus

62.

[ToBTOpEeHue, 0600IICHHE U
CHCTEMaTH3allMsl 3HaHUM.
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOpEMBI Kypca CTepeoMeTpuun

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

63.

Ilosmopenue, obodowenue u
cucmemamu3ayusl 3HaHU.
OcHosHbie ghucypsi, hakmol,
meopembl Kypca cmepeomempuu

64.

Iloemopenue, 0606wWenue u
cucmemamu3ayust 3HaHUl.
OcHosHuvie Queypul, paxmet,
meopembl Kypca cmepeomempuu

65.

Iloemopenue, 0606wenue u
cucmemamu3ayust 3HaHU.
OcHosHbvie Gueypbl, pakmet,
meopembl Kypca cmepeomempuu

66.

Hrorosas koHTpoJbHAs paboTa

bu6moreka I[IOK
https://m.edsoo.ru/ec24dfc2

67.

[ToBTOpenue, 0600mIeHHE U
CUCTEMAaTH3alUs 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e

68.

Iloemopenue, 0b606wWenue u
cucmemamu3ayust 3HAHULL

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
+34
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https://m.edsoo.ru/f465d10e

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.1.3.7.2.1. MaTtemaTuKa: anrebpa 1 Hayasa MmaTeMaTUYECKOro aHanuM3a, reomeTpus. FfeomeTpus.
AtaHacsH /1.C., byty3os B.®., Kagomues C.B. n ap. 10-11 knaccbl. 6a3oBbii U yrn1y6aeHHbI YPOBHM.

AKumoHepHoe obuiectso «M3aaTenbcTBo «lpocselleHme»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

ege.sdamgia.ru

ege.fipi.ru

MOWUYPOKW.


https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://моиуроки.рф/
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