MHHWCTEPCTBO MPOCBENEHUS] POCCHUCKOH ®EJEPAIINHN
Munucreperso obpasosanus KaauaHHIPAACKO#H 061acTH
Yupasienne o6pa3oBaHus aIMHHHCTPALHH
I'ypbeBcKOro MyHHIHIIAALHOTO OKpYra
MEBOY COII "Hlxoaa Gyxymero"

PACCMOTPEHO

| TonyGuuksii A.B.

IMpordkon Nel
or«30» 08. 2023 r.

OOKYMEHT MOAMUCAH
ONIEKTPOHHOW MOAMNUCHLIO

CepTtudmkar: 2DCBBAC1CAD8SD054A9F55794BFBBE787
Brapeneu: Mony6uukuit Anekceii Buktoposud
Dewicteutenen: ¢ 03.04.2023 fo 26.06.2024

PABOYAS MPOI'PAMMA

yuebuoro npeamera «I'eomerpusi. basoBeiii ypoBeHb»

s obyqatoumuxes 10-11 knaccos

n.B.Ucakoso 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM IESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO HIPOAODKEHHS  OOpa3oBaHUS IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus — NPAKTHKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OMNpEAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NTPOBOJUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENIBHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpumn oTBoAUTCS 2 yaca B Heaelno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockocte. [Ipocreifire mpocTpaHCTBEHHbIE (GUTYPHI HA TJIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OpeMa O MpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, TPOEKIMS (PUTYPHI HA MIIOCKOCTh. [leprneHAnKyAsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHasE NHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaXx, HapajuieNenurneaax, NpaBuibHbIX
MHOTOIPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[longoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. Paszno)keHne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuino mapamnrenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brrunciienne yrioB Mexay HMPsSMBIMHU M IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisspHas pu3nyeckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHeHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM U1 pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXHCaAowe2o  Mupa,  NpuMeHeHue  J102UYeCKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIBISATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3aJayu (CpaBHHBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOpPEUYUE, MpodiIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXXKHOE PAa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  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 MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh OPMAT BBICTYIUICHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NEeSATEIbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOM  paboThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb [IPU PELICHUU 334U,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JESATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUIMU: MMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo BYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yIJa.

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

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIEIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemars 3a1aun Ha HaxOXKAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Wiu
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B TMPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEAOJIATrafoIIiX HECKOJIBKO IIaroB PEIICHUs, €CITH YCIOBUS MPUMECHECHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PACIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3bIKE TEOMETPUH, WCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrOIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300paxaTh wu3ydaemMbie (UTYpbl OT PYKH U C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, WHTEPOPETUPOBATH U MpeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTprueckue (HaKkThl IS PELICHHS] CTEPEOMETPUUYECKUX 3a/1a4,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiliue reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

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

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyalluM W TPUMEHSITh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T'€OMETPUUECKUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, MJI0CKOCTb,
npoctpancTBo. [IpaBuna n3obpaxeHus Ha
PHUCYHKaX: H300pakeHUs IIJIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IlonsTns: NnepeceKarommecs mI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanpHabie cBeneHus o kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIHN.
CeudeHnst MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 Kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIHN.
CeudeHnst MHOTOTPAaHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
MMOCTPOCHHUH CTCPCOMCTPHUN: AaKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumnoe PpacCIIOJIOKCHUEC TPSAMBIX B
MMPOCTPAHCTBE: IICPECCKAIOIINCCA,
NnapajiCJIbHbIC U CKPCHIMBAOIIIHNECH
MIpsSAMBbIC

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBbIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapaieabHOCT IPSIMBIX U IUIOCKOCTEN
B IpocTpaHcTse: [lapamnensHocTh
IPSIMOM U TNIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

17

[TapamienbHOCTD IIJIOCKOCTEH:
napajjyiCJIbHBIC IJIOCKOCTU




18

CBolicTBa napasulIeabHbIX IIOCKOCTEN

[IpocTefinive mpocTpaHCTBEHHbBIE

19 GuUTypHI Ha MIIOCKOCTHU: TETPAdIP, KYO,
napajuieeumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KoHnTtpoinbhas padora mo teme "lIpsmbie

22 1 TJIOCKOCTH B IIPOCTPAHCTRE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: MEPIEHANKYJIIPHBIE IPSAMBIE
B IIPOCTPAHCTBE

24 [IpssmMble napasenbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

o5 [IpssmMble napaienbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON
1 TUIOCKOCTH

27 [Ipu3Hak nepneHauKyJIIpHOCTH IPSAMOM
U TUIOCKOCTH

28 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIISIPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISIPHON

IIJIOCKOCTH




31

[IepnieHauKymIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSMOM 10 TNIOCKOCTH

32

[lepneHiuKysip ¥ HAKJIIOHHBIE:
paccTosiHuE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33

34

35

[leprieHIUKYNSAp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepHeHI[I/IKYHﬂp 1 HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

VYIbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U IIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTER

39

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
NPU3HAK [EPIECHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

40

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
NPU3HAK NEPIEHANKYIIPHOCTH JBYX
IJIOCKOCTEHN

41

TeopeMa 0 TpEX nmepHeHAUKYIApax




42

Teopema 0 TpEX nepHEeHAUKYIAPaAx

43

44

Teopema o Tpéx nmepneHAUKYIIpax
KonTtponbHas pabora mo Temam
"[leprieHAUKYISAPHOCTD MPSIMBIX U
mIockocTe" u "YIibl MEXIy MPSIMbIMU
U 1iockocTsmu"”

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH; pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBasi ¥ MOJIHAS
MIOBEPXHOCTb MTPU3MBbI

47

48

49

50

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajJiesienune] 1 ero CBOMCTBa
[Tupamua: N-yroypHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJbl; OOKOBas U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

[IpaBubHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPaBUJILHOTO MHOTOTPAHHUKA,
MpaBUJIbHAS MTPU3Ma U MPaBUIIbHAS
MUPaMHUJIA; IPABHIIbHAS TPEYTOJIbHAS
MUPaMHJIA ¥ IPABUIIBHBINA TETpadap; Kyo
[IpencraBnenue o MpaBUIBHBIX
MHOTOIPAaHHUKAX: OKTadAp, AOJAEKadIp U
MKOCadIp.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHH B 1
nUpaMuiax, napauiesienumne1ax,
NPaBUIBHBIX MHOTOIPAaHHHUKAX
Brpluncnenue 351eMeHTOB
52 MHOTOI'PAaHHHUKOB: pEOpa, JuaroHau, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH TPSMOU TPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTH TPABWIIbHOW TUPAMUJIBI, 1
Teopema O TUIoAau OOKOBOM
MOBEPXHOCTH YCEUEHHON MTMPaAMHU/IBI
55 KonrtponbHas pabora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
S7 O06bEM upamMu/Ibl 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBbI 1
63 O0BEM IpU3MBI 1
64 KonTtponsHast padora no Teme "O0bEMBI 1

MHOTOTPaHHUKOB"




[ToBTopenue, 06001IEeHNE
65 cucreMaruzanus 3Hanui. [loctpoenue
CCYCHHUI B MHOTOTPaHHHKE

[ToBTopenue, 06001IEeHNE
cucTeMaru3anys 3HaHu. Berancienne
66 pacCTOSTHUMN: MEXKY IByMsI TOUKaMH, OT
TOYKH JI0 NIPSAMOM, OT TOUYKHU J10
IIJIOCKOCTH, MEK/1y CKPEIMBAIOIIUMHUCS

MMpsAMBbIMHA

67 Hroroas xouTpoasHas padbora

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3alvs 3HaHui. Beruucnenue
68 YIJIOB: MKy CKPEIIMBAIOIITHMHUCS
MPSIMBIMHU, MEXKTY TIPSIMOU 1
TJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IO IOBEPXHOCTH CHEPHI
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mmockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIIa s OOKOBOM M IOJHOM
IIOBEPXHOCTHU

I/I306pa)KGHI/IC OUIMHAPA HAa INIOCKOCTH.

Pa3Béprka nununapa. Ceuenus
UIMHAPA (TUIOCKOCTHIO, MapayuIeIbHON
WJIY TIEPIICHIUKYIISIPHON OCH
UATTUHIPA)

KoHnnyeckast noBepXHOCTB,
o0Opa3yroIire KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPLINHA
KOHHYECKOM IOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias U 0Ch; IJIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHUIO, U TIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BnUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BEM UIIHHIIpa, KOHYyCa

15

16

OO6béM 1mapa ¥ miomaib chepol

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

17

Konrtponsnas padora no temam "Tena
Bpamenus" u "O6beMbl Ten"




Bekrtop Ha mmockoctu U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio
napajuiesienuneaa
Pemenue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBWJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aauu B KOOpAMHATAX

24 VYron mexay Bektopamu. CKansipHOe
MIPOU3BECHNE BEKTOPOB

o5 Brrauciienue yrioB MeXIy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPH
pelIeHNH TeOMETPUUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpeHme, 0600mEeHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29 [ToBTOpeHmE, 0600IIEHNE U

cucreMaTu3anus 3Haguii. OCHOBHEIE




¢burypsl, (hakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alus 3HaHWK. 3agaun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeMAaTH3anus 3HAaHUH. 3a1aun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanui. OCHOBHEIE 1
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIbHASA paboTa 1

34 [ToBTOpEeHue, 060061IEHNE 1 1
cucTeMaTu3aIusl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2023-10-11T08:09:30+0200
	Голубицкий Алексей Викторович




