MHUHHUCTEPCTBO MNPOCBEIIEHUA POCCUUCKOU ®EJIEPAIIUNA

MYHUIIUITAJIBHOE ABTOHOMHOE OBIIIEOBPA3OBATEJIBHOE

YUPEKIEHUE «CPEIHASA OFIIIEOBPA3OBATEJIBLHA S

[IIKOJIA CEJIA AJJEKCAHJIPOBKA
MYHUILUAJIBHOTO OBPA3OBAHHUSA

MYHWULUWIAJIbHOE NopnucaHo Lrdpos
ABTOHOMHOE

OBLLEOBPA3OBATE/IbHOE ABTOHOMHOE

((FOPOl[ CAP ATOB» YUPEM[EHWE "CPEAHAn ~ OPLWEOBPAOBATE/IbHOE

OBLLIEO5PA30OBATE/bHAS é‘;ﬁ;’&i’%éﬁ%ﬂ%
LIKOMA C. ATIEKCAHIPOBKA | A HhOBKA
MYHMLINMAJIBHOTO MYHULIMMATIBHOTO
OBPA3OBAHWNA "TOPOL OBPA30BAHUSA "TOPON
CAPATOB" CAPATOB"

«PacemoTpeno» «CorsacoBaHo» «Y TBEPKIAI0»

PykoBomutens IIIMO

;2/ 3aM. nupekTopa 1o YBP Jlupexrop M AUV‘
/%/;Z/ C.}O.Kapacena «COII c. £

lIpoTokoma No /
« 30» DOf

2023 1.

W H.M.AnexceeHko

cf 2023 T.

« 21/ »

PABOYAA IIPOT'PAMMA

yueOHoro npeamera «l eomerpusi. ba3oBbid YpOBEeHL)

st ooyuaromumxcs 10-11 kimaccoB

r. CaparosB, 2023

NOAMNNCHIO: MYHI/ILI,I/II'IAJ'IbHOE



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «l'eomeTpusi» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanpHOTO
rOCy/apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUH, TMPEABIBIAEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHWI0, W TPAAUIMA POCCHUICKOTO 00pa3oBaHMUS.
Peanuzanus nmporpaMmbl 00ECIICUMBAET OBJIAICHUE KIIOYEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOIIIMMH OCHOBY IS CaMOPa3BUTHSA M HENPEPHIBHOTO 0OOpa30BaHUA,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00yYaroIuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocth y4eOHOTo Kypca TIeOMETpUM Ha YpPOBHE CpPEIHEro OOUIero
oOpa3zoBaHusi OOYCJIOBJICHa TMPAKTUYECKON 3HAYMMOCTBIO METaNpeAMETHBIX H
MPEAMETHBIX PE3yJIbTaTOB OOY4YEHHUS T€OMETPUU B HAMpPABICHUU JMYHOCTHOTO
pa3BuTHs oOydJaronmxcs, (QopMupoBaHUs (QYHKIIMOHAIBLHON MaTEeMaTUYECKOM
IPaMOTHOCTH, MU3YUYEHUS APYTHX YUYCOHBIX AUCIUILUIAH. Pa3BuTHEe y 00yJaronmxcs
MPaBUIBHBIX TMPEACTABICHUN O CYIIHOCTH W TPOHMCXOKICHUH TEOMETPHUYCCKUX
abcTpakiuii, COOTHOIIEHUH PEATbHOTO U HACAIBHOTO, XapaKTepe OTPaKCHHS
MAaTEMaTUYECKON HAyKOM SBJIEHUM W TMPOLECCOB PEAIBHOTO MHpPa, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTEeMAaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
yYaIUXCsl, a TaK)Ke KA4eCTB MBIIUICHHUS, HEOOXOJAMMBIX IS ajamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBnsieTcs: OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpPEIHETO
oOmero o0pa3oBaHMs, TaK KakK oOO0ecrneYrMBaeT BO3MOXHOCTh M3yYEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOU HAMPABICHHOCTH, TaK M TyMaHUTAPHOM.

Jlormdeckoe MpIIUIeHHE, (OpPMUpPYEMOe MpPH HU3YYCHUU OO0YYaIOITUMUCS
MOHSTUWHBIX OCHOB T€OMETPUU U TIOCTPOCHUH IEMOYKH JIOTUIECKUX YTBEPIKICHUM
B XOJIc PEIICHHWsS] TEOMETPUYECKUX 3aJad, YMEHHE BBIIIBUTATh W OMPOBEPraTh



TUTIOTE3bI  HEMOCPEACTBEHHO  HWCIONB3YIOTCSA ~ NPU  PEHIeHWH  3a/aad
€CTECTBEHHOHAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.
YMeHrne OpUEeHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIICCTBEHHYIO POJb BO
BCEX O00JacTAX MEATENBHOCTH uenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro coruaiabHoro ObiTHs, (opma
OTpPaXEHUSI OKPY’XKAIOIIETO MHpa, YCIOBHE YCIENTHOTO TO3HAHWUS W aKTUBHOTO
npeoOpa3zoBanus  jAeWcTBUTENbHOCTH.  OnepupoBaHWE  MPOCTPAHCTBEHHBIMH
oOpa3amMu OOBEIUHSET pa3HbIE BUABI YYEOHOH M TPYIOBOW JEATEIHHOCTH,
ABJIETCSI OJHUM M3 TPO(ECCHOHATBFHO BAXKHBIX KAYECTB, MOITOMY aKTyallbHa
3alaya (OpMHUPOBAHUS Y OOYYAIONIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBINIJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[lens ocBoeHust mporpammbl yueOHoro Kypca «['eomerpusi» Ha 06a3oBoM
ypoBHE o0OydeHuss — o001eo0pa3oBaTelbHOE W OOIICKYJBTYPHOE pa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOXXHOCTU MPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATUYECKUX T'COMETPUYECKUX 3HAHUW U  JCUCTBUM, cCleUU(PUUHBIX
T€OMETPUH, BO3MOKHOCTH  YCHEIIHOTO  MPOJOJDKCHHS  O0pa3oBaHUSA  I10
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM TE€OMETPHH.
[Iporpamma 10 reomeTpur Ha 0a30BOM YypOBHE TMpeJHA3HAuYeHa IS
OOy4Jaronuxcsi CpeIHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHMA
Ha ypOBHE OCHOBHOro oOImiero oopazoBanus. Takum oOpazoM, oOyuaromuecs: Ha
0a30BOM YpOBHE JOJHKHBI OCBOUTH 00IIINE MaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenupuKol TEOMETPUU U HEOOXOIUMBIE ISl KU3HU B COBPEMEHHOM OOIIIECTRBE.
Kpome 3T0r0, OHUM UMEIOT BO3MOKHOCTh M3yUUTh T€OMETPHIO OoJiee TITyO0Ko, eciu
B JaJIbHCUIIEM BO3HUKHET HEOOXOJMMOCTh B T'E€OMETPHUYECKHX 3HAHUAX B
poecCHOHANTEHOM NESITEIbHOCTH.
JlocTKeHHE TIeIM  OCBOCHHSI IPOTpaMMbl  00ECIIEUYHMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IprOpuUTETHBIMH  3ajjayaMM  OCBOCHHS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kJaccax siBJISIFOTCS:
- (opmMupoBaHuEe TpEACTABICHUS O TEOMETPUM KaK dYacTH MHUPOBOM
KYJbTYPhI K OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIITUM MUPOM;

« (opmupoBaHue TpENCTABICHUS O MHOTOTPAHHHMKAX WM TeJlaX BpPAIICHUS
KaK 0 BOXHEHIITNX MATEeMAaTHYECKUX MOJIEISIX, MO3BOJISIONINX OMUCHIBATH
Y U3y4YaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« (opmupoBanme yMeHHs paclo3HaBaTh Ha 4YEPTEKAX, MOJEIIX U B

peaTbHOM MHUPE MHOTOTPAHHHKH U TeJla BpaICHUS;



 OBJIaJICHUE METOJIaMHU PEIICHUS 33a7ad HAa MOCTPOEHUSI Ha M300paKeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHue yMEHHA ONEPUPOBATH OCHOBHBIMH TMOHSTUAMHU O
MHOTOIPAaHHHUKAX M TeJaX BPALLECHUS U UX OCHOBHBIMU CBONCTBaMU;

« OBJAQJCHUE  aJIrOPpUTMAMU  pELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dopMupoBaHHEe yMEHHS MPOBOAUTH HECIOXKHBIE JOKa3aTelIbHbIC
pacCy’kKJI€HUsI B XOJ€ PEIIEHUs CTEPEOMETPUYECKMX 3a7ad U 3aJay C
IPaKTUYECKUM COAEPKaHUEM;

«  pa3BuUTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKHUX CIocOOHOCTEM
oOy4Jaronmxcsi, MO3HABATEJIbHOM  AKTHMBHOCTH,  MCCJEI0BATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIUICHUS;

« (opmupoBaHue GyHKITMOHATBHOMN TPaMOTHOCTH, pEeNeBaHTHOM
T€OMETPUU: YMEHHUE paCIlO3HABaThb IPOSBICHUA T[E€OMETPHUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAJbHBIX KU3HEHHBIX
CUTyallMsX M MPU U3YUYECHHUHM JPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEM U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTb HUX Ha A3bIKE
rE€OMETPUU U CO3AaBaTh F€OMETPUUECKHE MOJEIHN, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKUI amnmapar [Jis PEIICHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTnUYnTeNbHOM OCOOEHHOCTBIO MPOTPaMMBbl SBIISETCS BKIIOUYEHHUE B KypC

CTEPEOMETPHUH B HA4YaJIE €ro U3yUYEHUs 3a/1a4, PeIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
NO3HAHMs, U ONpeAeNEHHbIM 00pa3oM OpraHu3oBaHHas pabdoTa HajJ HUMH, UYTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBbIIICHUS,
CTUMYJIMPYET NPOTEKAHUE UHTYUTUBHBIX MTPOIIECCOB, MOTUBUPYET K JajJbHEUIIEMY
U3YYEHUIO MIPEMETA.

[Ipennourenue oTaaércst HArISAHO-KOHCTPYKTUBHOMY METOJIy OOy4YeHUSs, TO
€CTb TEOPETHYECKHEe 3HaHMs HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb
PEIMETHOTIPAKTUYECKOW  JIeATEIHHOCTH. PasBute = mpOCTpaHCTBEHHBIX
MPEJICTABICHUN Y yJaluXCsS B Kypce CTEpEOMETPUH TIPOBOAUTCS 32 CUET PEIICHHS
3a7lau Ha CO3JaHHe NPOCTPAHCTBEHHBIX OOPa30B M 3aJady Ha OINEPUPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. Co3gaHue oOpaza NPOBOJUTCS C ONOPOW Ha
HArJSIIHOCTh, @ OIEepUpOBaHHE O0pa3oM — B YCIOBUSX OTBJICYEHHS OT
HaTJISAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHHUSL.

OcHOBHBIE coJiepKaTebHbIe TUHUM Kypca «['eomerpun» B 10—11 knaccax:
«Mmnororpanaukn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBE», «Temna BpameHus»,

«BekTopsl U KOOpJMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHUN



pacmpesieniieTcsi HE TOJbKO IO COJAEPXKATENbHBIM JIMHUSAM, HO W 1O ToJam
oOy4eHHs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus.

Conepxxanne oOpa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJibTaTaM
OCBOCHHsI pabouell NOporpamMmbl, pacOpeaeia€HHbIM IO rojaM OOydYeHHs,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, 9YTOOBl OBIAJCHUE TE€OMETPUUCCKIUMHU
MOHSTUSAMH U HaBBIKAMH OCYIIECTBISUIOCH MOCIEAOBATEIBHO U MOCTYIATENIBHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY TI€OMETPUUYECKHUX MPEICTABICHUN OOydYarolUXcsl, paciiupss U
yray0usist e€, o0pa3ys IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha n3ydenne reomerpun otBogutcsa 2 yaca B Heaento B 10 kimacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a JiBa roga ooyuyenusi - 102 y4eOHbIX yaca.

COJEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  MOHATHA  cTepeoMeTpun. Touka, mpsMas,  IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMaTMYECKOM IIOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIMNECH,
IapajulesIbHble M CKpelIMBaroIuecss IpsMble. [lapajuienbHOCTH NPSIMBIX U
IJIOCKOCTEH B  IPOCTPAHCTBE: IMAPAJUICNIBHBIE MPsSMbIE B  MPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX NPSAMBIX; MAPAJUIEIIBHOCTD MPSMOW M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMA CTOPOHAMM; YIOJ MEXAY NPSAMBIMA B HPOCTPAHCTBE.
[TapaiutiennbHOCTH TTIOCKOCTEM: [apaAJUIEIIbHbIE IIOCKOCTH; CBOICTBa
napajienbHbIX IockocTeil. Ilpocrelimue mnpocTpaHCTBEHHbIE (QUIYpPHI Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapajuieNenume/; TOCTPOSHUE CEUCHU.

IleprieHIMKYIAPHOCT NMPSAMOU U IIOCKOCTU: NEPHEHAUKYJIISIPHBIE MPSMBIEC B
IIPOCTPAHCTBE, IIPSMBIC IIapaJUICNIbHBIE W TEPIEHAMKYISPHBIE K IUIOCKOCTH,
[IPU3HAK NEPIECHAUKYJSIPHOCTH MPSIMOM U INIOCKOCTH, TEOpeMa O MNpsIMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIJIbl B IIPOCTPAHCTBE: YIrOJ MEXIYy HPSAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJl, JIMHEWHBIM yIroJl  JIBYTPAaHHOIO  YrIJa.
IlepnieHauKyIsIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IJIOCKOCTH, PACCTOSIHUE



OT TpsAMOM N0  TUIOCKOCTH, TpoeKmus  (GUrypel  Ha  IJIOCKOCTb.
[lepneHAUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  MEPHEHIUKYISIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIUKYIspax.

MHoOrorpaHHuKu

[ToHATHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIBIE
Y HEBBIIIYKJIBIE MHOTOTPAaHHUKU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroybHas
pU3Ma; TPaHW MU OCHOBAHMS MPU3MBIL; MpsAMas U HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJTHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienunes U ero cBoucrBa. [lupammpa: n-yroibHasg nupamuaa, TpaHd U
OCHOBAHHUE MUPaMUJIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasd nupaMuaa. OJIEMEHThl TpU3Mbl H  nupamuasl. [IpaBuibHbIC
MHOTOTPaHHHUKHU: TOHATUE MPABWIBHOTO MHOTOTPAHHUKA; MPABUJIbHAS MpU3Ma U
NMpaBWIbHAs MNHpPaMHAQ; MpaBWIbHAs TPEYroJibHas MNHUpPaMHUAA W TPABUIbHBIN
teTpasdap; kyO. IlpencraBieHue O MNPaBUIBHBIX MHOTOTPAHHUKAaX: OKTadp,
noaeka’ip U ukocadap. CeueHus NpU3Mbl U TUPaMUIbI.

CumMmeTpuss B MPOCTPAHCTBE: CUMMETPUA OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUHM B  NHUpaMUAaX, MapajijieienuIeiax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Brluncienre 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AWaroHaiu, YIJIbL.
[Inomans OOKOBOM MHOBEPXHOCTH M TOJHONM MOBEPXHOCTH MPSIMOM MPHU3MBI,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH TMIPSMOM TMPU3MBI.
[Tnomaas 60KOBOIM MOBEPXHOCTU U MMOBEPXHOCTH MIPABUIIHHOM MUPAMUIBI, TEOpEMA
o mIomaau yced€éHHor mupamuabl. [lorstue 006 o0béMe. OOBEM mHUpaMUIBI,
MIPU3MBI.

[TogoGubie Tema B mpocTpancTBe. COOTHOIIEHUS MEXKIY IUIOIIAISIMH
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

11 KJIACC

Tesia Bpalenus

Hunuaapuyeckas IIOBEPXHOCTD, oOpasytomue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHAPUYECKONH MOBEpXHOCTU. [lumuHap: ocHoOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yromas M OCh, IUIONIA[b OOKOBOW H IOJTHOU
MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yromye KOHUYECKON MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias



U OCh;, IUIONIa[b OOKOBOW W TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIA KOHYC:
oOpa3yrolye U BhICOTa; OCHOBAHUS U OOKOBAs MOBEPXHOCTb.

Cdepa m map: 1eHTp, paauyc, AUaMETp; IUIOMAIh MMOBEPXHOCTU CHEpPHI.
B3auMHoe pacmosoxkenue cepbl U TNIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
TI01Iaab Chephl.

N300paskeHne Ten BpalleHus Ha TNTIOCKOCTH. Pa3BépTka muMHIpa U KOHYyCA.

KoMmOuHanuy Ten BpalieHHMss W MHOTOIPAaHHUKOB. MHOTrorpaHHUK,
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIKUCAHHAS B MHOTOIPAHHHUK, WU TEJO
BpallCHUS.

[Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 06 00bEME
NPSIMOYTOJILHOTO TMapajienenumnena u ciaeActBus u3 He€. OO0BEM UUIMHIpA,
KoHyca. O0BEM 11apa U oAb Chephl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus umnuHApa (MapajulelbHO W TMEPHEeHIUKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAHMIO W TPOXOSIIEe 4Yepe3 BEpIIMHY), CEUCHHS
niapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockocTu v B ipocTpaHcTBe. ClI0KeHUE U BBHIYMTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uuciio. PasznoxkeHune BEeKTopa Mo TPEM HEKOMIUIaHAPHBIM
BektopaMm. I[IpaBunmo mnapamnenenunena. Pemenune 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TMpaBWJ JEUCTBUH ¢ BekTtopamu. I[IpsMoyrosibHasi cucrema
KoopauHaT B mpocTtpaHcTtBe. Koopaumnatel BekTopa. IIpocreiimme 3amaum B
KOOpAMHATax. YTOJ MeXy BeKkTopaMu. CKaJISIpHOE MPOU3BEAECHUE BEKTOPOB.
Briuncnenue yriioB Mexay MpsSMBIMU U IUIOCKOCTSIMU. KOOpaWHATHO-BEKTOPHBIN
METOJ TIPU PEIICHUN T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS MPOrpaMMbl Y4YEOHOrO MpeaMera
«MaremaTrka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUN O0YYAFOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO YJIGHA POCCHUHCKOrO  OOIIEeCTBa, MPEACTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUUHBIX CTPYKTYp, SBJICHUH,
Ipolenyp TpaxAaHCKOTO oOmiecTBa (BBIOOPBI, OMNPOCHI M TIp.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COLUHMAIBHBIMM MHCTUTYTAMH B COOTBETCTBUM C UX
GyHKIUSIMHY 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON IpakIaHCKOU UACHTUYHOCTH, YBAKECHUS K
MPONJIOMY W HACTOSINIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCUHUCKUX MAaT€MAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO 3THX JIOCTHXKEHHM B JIPYTMX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
chOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTUYECKOTO  TIOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHUN HAyKHU U JESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHWEM K MHUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuN, pacCyKJIeHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

dusnyecKoe BOCIUTAHUE:

c(OOPMHUPOBAHHOCTHIO yMEHHSI TIPUMEHATh MaTEeMAaTH4YEeCKUE 3HaHUS B
HWHTEpecax 3[0pOBOro M 0e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBbIO (370POBOE MUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U

OTJIbIXa, perynsipHas duznueckas aKTUBHOCTb); bu3nIecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEATEIIbHOCTHIO.

Tpynosoe BocnuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  cepaM  TPO(ECCHOHATBHOW  JEATEIBHOCTH, CBA3aHHBIM  C
MaTE€MaTUKOW M €€ NPHIOKEHUSIMU, YMEHHEM COBEpPIIATh OCO3HAHHBIA BBIOOD
Oyayuieil mnpodeccun M peannu30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE ILJIAHBL;
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTHMYecKoMy OOpa3oBaHUIO U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH ITPAKTUYECKUX 33/1a4 MaTEMaTUYECKOM HAIPaBJICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

c()OPMHUPOBAHHOCTBIO 3KOJIOTHYECKOW KYJNbTYphl, MOHUMAaHHUEM BIHSHUS
COLIMAJIBHO-D)KOHOMHMYECKHUX ITPOLIECCOB HA COCTOSHUE IIPUPOAHON U COLUAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAIBHOTO  XapakTepa JKOJOTMYECKUX  IPOoOJIEM;
OpHEHTalMell Ha NPUMEHEHWE MATEMAaTUYECKUX 3HAHUM Ui PELICHMsS 33134 B
0o0JIaCTH  OKpYXarollel Ccpeabl, IUIAHUPOBAaHUSA IMOCTYNIKOB M OLIEHKHM UX
BO3MOXKHBIX ITOCHEACTBHM I OKpyXkaromen cpenpl. LleHHOCTH Hay4HOro
MO3HAHUSA: C()OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUSl HAyKd M  OOIIECTBEHHON MpaKTUKH,
NOHMMAaHUEM MaTeMaTUYECKOM HayKu Kak c@epbl 4YelOBEYECKOW AeSTeIbHOCTH,
JTANlOB €€ pa3sBUTHS M 3HAYMMOCTHU JUI PA3BUTHU LMBUIM3ALMH; OBJIAJICHUEM
A3BIKOM MAaTEMaTHKM M MaTEMAaTHYECKOM KYJIBTYPOM KaK CpEICTBOM IIO3HAHMS
MHpa; TOTOBHOCTBIO  OCYIIECTBIATH IPOEKTHYO M  HCCIEAOBATEIBCKYIO
NEATENIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHSI MPOTPAMMbI YUEOHOTO TpeIMeTa
«MateMaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HAGAMENbHBIMU  OCUCMBUSIMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvhvie = no3nasamenvhvlie  Oelicmeus, — 0bOecneuuUsaOm
Gdopmuposarue 0a306bIX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoenue
Memoo08  NO3HAHUA — OKpYJcaowe2o  Mupa,  npuMeHeHue  JOSUYECKUXx,
UCCIe008amMeNbCKUX Onepayuli, ymeHull pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue aeiicTBUA:

BBIABJISITh M XapaKTEPH30BaTh CYIIECTBCHHBIC MTPU3HAKK MATEeMAaTHYCCKUX

O0OBEKTOB, TOHSATHN, OTHOIICHWH MEXIy HOHIATHAMH; (DopMyIHpoBaTh
OTIpEICNICHNs] ~ TOHSATUN; yCTaHABIHMBATh  CYIIECTBEHHBI  TMPU3HAK



KJIacCU(pUKAIMU, OCHOBAHUA AJii OOOOUICHWS W CpPaBHEHUS, KPUTEPUH
IPOBOJIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTb W  MPEOOpPa3OBBIBATH  CYXKICHHS:
yTBEpAUTEIbHbIE W OTpULIATEIbHbIC, €AUHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUAX M YTBEPIKICHUSX;
npeaaraTb  KPUTEPUH  JUISl  BBIABICHUS ~ 3aKOHOMEPHOCTEH H
IIPOTUBOPEYHH;

JieNnaTh BBIBOABI C HCIOJIH30BAaHMEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHU, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

IIPOBOAUTH CaMOCTOATENEHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMbIE U OT MPOTHUBHOI'O), BBICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBI;

BBIOMpATh Crocod penieHusi yd4eOHOM 3ajayuM (CpaBHMBATh HECKOJBKO
BAPUMAHTOB pEIIEHUs, BbIOMpATh HauMOOJee MNOAXOIAIMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCJIEN0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BONPOCHI, (UKCUPYIOIIUE MPOTUBOpEUHE, MpoOIiIEeMy,
yCTaHaBJIMBaThb HCKOMOE€ W  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTUYeCKOIo
Oo0OBbEKTa, SBJIEHMS, MPOLECCa, BBISABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJIBI 110 Pe3yjIbTaTaM
MPOBENEHHOTO HAOIOJIEHUS, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKKE BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISABJIATH AeUIMTHI UHGOPMAIIUU, JAaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HA
BOIIPOC U JIJISI PELICHUS 3a]1auu;



BbIOMpaTh ~ WMHGOPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,
CTPYKTYpUpPOBaTh MHGOPMAIIMIO, IPEJICTABIATH €€ B pa3iIHMuHbIX (hopMax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaAEKHOCTD uHbOopMaIuu 1o

CaMOCTOSITENTEHO C(POPMYTHUPOBAHHBIM KPUTEPHUSM.

2)VHuusepcanvhvie KOMMYHUKAMUGHble Oeticmaus,
obecneyusaiom chopmuposantocmy COYUANBHBIX HABbIKOB
00yuarouuxcs.

OO01menue:

BOCIIPUHUMATh M (QOPMYIHPOBATH CYXICHHS B COOTBETCTBUHU C
YCIOBHSIMHU U TICJISIMH OOITICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX W MUCHBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B X0JI¢ 00CYKJIEHUS 3a]]aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMOI TEMBI,
POOJIEMBI, peracMoM 3a/1a4uM, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOMCK
pEIICHHs; COMOCTaBISATh CBOU CYXKICHHUS C CYXACHUSIMHU JAPYTHX
YYaCTHUKOB JHaiora, oOHapYy>KMBaTh PA3IMUMe U CXOJICTBO TO3UIIMI; B
KOPPEKTHOU PopMme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTABIATh  PE3yJbTaThl  PEIICHWsS  3aJadd,  OKCIICPUMEHTA,
UCCJICIOBAHUsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHu4ecTBo:

NMOHUMATh W HWCIOJB30BaTh  NPEHMYIIECTBA  KOMAaHJAHOW U
WHIUBUTyJIbHON pabOThI IPH PENICHUHN YUYEOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOW JEeSATEIbHOCTH, TUIAHUPOBATh OPTaHU3allI0 COBMECTHOM
paboThI, pactipeaessaTh BUABI paOd0T, JOTOBAPUBATHCS, 00CYKIaTh IIPOIIECC
U pe3yJIbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYNMOBKIX opMax paboThl (00CYXACHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pabOThl M
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMU WICHAMH KOMAaHJIbI;
OIICHMBATh KAa4€CTBO CBOETO BKJAJa B OOMIMH MPOMYKT IO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBHSI.



3)Vuusepcanvnvie pecynamuenvie Oeilicmsus, o0becnedusarom
Gdopmuposarue CMbICIOBbIX YCMAHOBOK U  JCUSHEHHBIX HABLIKOG
JIUYHOCTU.

Camoopranusamnus:

 COCTaBIIATH TUIaH, aJITOPUTM PEIICHHUS 3a/1a4H, BBIOUPATh CIIOCOO pelIeHuUs
C yu€TOM HWMEIOIIUXCS pPEeCcypcoB W COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

« BIIQJICTh HABbIKAMHM I[IO3HABATEIBHOW pPEQIEKCMU KaK OCO3HAHHUS
COBEPIIIAEMbIX JIEHCTBUIM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCO0AMU  CaMOIPOBEPKH, CAMOKOHTpOJS Tpolecca U
pe3ynbTaTa perieHus] MaTeMaTHISCKOH 3a1a9H;

« MPeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEIICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCT HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;

« OIIGHHMBATh COOTBETCTBHE pe3yjibTaTa IEIU U YCIOBUAM, OOBSICHATH
MPUYUHBI JOCTHIKEHUS WM HEIOCTHUKEHUS PE3yJIbTaTOB JCSATEIHHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsMasi, IJIOCKOCTb.

[IpyuMeHAT, aKCHOMBI CTEPEOMETPUM W CIECACTBUS W3 HHUX MPU PELNICHUU
F€OMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATUSIMU: MAPATIIETBHOCTh U NEPHEHAUKYISIPHOCTD MPSMBIX
U MJIOCKOCTEM.

KnaccudgunmpoBaTh B3aMMHOE pAaCMONOKEHUE TMPSMBIX W IUJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MNOHSATUAMU: ABYTPAaHHBIA yroJi, TpaHW ABYIPaHHOIO YIJa,
pebdpo ABYIpaHHOrO yIJIa; JUHEWHBIA Yroy JABYIPAHHOTO YyIJIa, T'paayCHas Mepa
JIByTPAHHOTO yIJIa.



OnepupoBarh MNOHATHSMHU: MHOTOTPAaHHUK, BBIITYKJIbIM M HEBBITYKIBINA
MHOT'OTPAaHHHUK, JJIEMEHTHI MHOTOIPaHHUKA, IPABUIBHBIA MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (IIMpaMMIa; MpHU3Ma,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Ky0).

KnaccudumupoBate ~ MHOTOTPaHHUKH, BBIOMpAs OCHOBaHUA  JUIA
KJIacCU(pUKAMU (BBIMYKJIbIE W HEBBIMYKIIbIE MHOTOTPAaHHHUKH; MPaBUJIbHbIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICUIE bl ).

OHCpHpOBaTB IMOHATHUAMMU: CCKYIIAas INIOCKOCTh, CCUCHNC MHOTOI'PAHHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUYEHUH, UCIIOJIb3YSI METO/I CIIE/IOB.

CtpouTh Ce€4YeHHS MHOTOIPAHHMKOB METOJOM  CII€JIOB,  BBINOJHSATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKAECHUE T€OMETPUUECKUX BEJIUYHUH 10 00pa3uaM WiIH
QIrOpUTMAaM, NPHUMEHSS H3BECTHBIE AHATMTUYECKUE METOJbl MpPHU PEIICHUH
CTaHJAPTHBIX MAaTEMATUYECKUX 3a/lay Ha BBIYMCIICHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKM JO MPAMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS NPSMBIMHU.

Pemate 3a1aun Ha HAXOXKAECHUE T€OMETPUUECKUX BEMYHUH MO 00pa3uaM WiH
QIrOpUTMaM, NPHUMEHSST M3BECTHHIE AaHAJUTUYECKHE METOJbl MpPH PEIICHUH
CTaHJAPTHBIX  MATEMaTUYECKUX 3aJad Ha  BBIYMCIECHHE YIJIOB  MEXKIY
CKPELIMBAIOIIMMHUCS OPSIMBIMH, MEXAY MNPAMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucisate 00bEMBI M MJIOIIAAM MMOBEPXHOCTEW MHOTOTPAHHUKOB (MpU3Ma,
nupaMyja) ¢ [OpUMEHEHHeM (OpMyI; BBIYUCIATH COOTHOLIEHUS  MEXIY
IUIOHIA/IIMU MTOBEPXHOCTEHN, 00bEMAMHU MOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATUSIMU: CHMMETPUSL B MPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEJCTABICHHYIO0 HAa YepTexax U
PUCYHKaX.

[IpumeHsaTy reomeTpuyeckue QakTbl A PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEeNoJaralouMXx HECKOJIBKO IIaroB PelIeHUs], €CIU YCIOBUS NPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[TpumensTH npocTeiimne IpOrpaMMHBbIE CpeacTBa u
3JIEKTPOHHOKOMMYHMKAI[UOHHBIE CUCTEMBI IPU PEIIEHUU CTEPEOMETPUUYECKUX
3ajad.



[IpuBoanuTh mpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

IIpuMeHATh TOJyYEHHBIE 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATh peajbHbIC
CUTyallUM W IIPUMEHATH H3YUYCHHBbIE IOHATHS B MPOLECCE IOHUCKA PEIICHUs
MaTeMaTUYeCKU CQOPMYJIUPOBAHHOM MpPOOJIEMBI, MOJAEIUPOBATH PEAJIbHBIE
CUTyallUM Ha S3bIKE T€OMETPUH, MCCIEI0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHATUN U TEOpEM, alnapara ajireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

11 KVIACC

OmnepupoBaTh MOHATHAMH: NHIUHAPUYECKAas TMOBEPXHOCTh, OO0pa3yromme
[WIMHIPUYECKON  TOBEPXHOCTH;,  MWJIWHAP;  KOHUYECKas  TOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepuyeckas MoBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBON CErMEHT, OCHOBAaHHME CETMEHTa, BHICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CIIOS, BHICOTA LIAPOBOTO CIOS;
1apOBOM CEKTOP.

Beruncnate 00BEMBI M MIIOMAQAM  TOBEPXHOCTEM  TeNl  BpalleHHUS,
r€OMETPUYECKUX TeJl C TPpUMEHEHUEM (HOopMy.

OnepupoBath NOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U ONMKUCAHHBIN
okoJ10 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbIYHChATh COOTHOIICHUS MEXIY IUIOMIAISIMU MOBEPXHOCTEH M 00BEMaMu
MOTO0HBIX TE.

N3o0paxaTh u3ydaemble (UTYPBI OT PYKH W C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: BuI cBepXy, COOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.

W3Brekath, WHTEPIPETHPOBATh U TPEeoOpa3oBbIBaTH HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO HAa YEpTekax U
pPHUCYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B TPOCTPAHCTBE.



BpinonHATe AEWUCTBUA CHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa HAa YUCIO, OOBACHATh, KAKUMHA CBOMCTBAMH OHHM 00JIaJalOT.
[IprMeHATh TPAaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPAaMH, CKaJISIPHOE MPOU3BEIECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

Haxoaute cymMy BEKTOPOB M NMPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaIPHOE NIPOM3BENCHUE, pACKIaAbIBaTh BEKTOp II0 JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensTb reomerpuueckue (akTbl IS PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIATAOIINX HECKOIBKO IIarOB PELICHUs, €CII yCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemware  mpocredmme  reoMETpuYecKMe — 3aJadyd  Ha  [IPUMEHEHUE
BEKTOPHOKOOPJAMHATHOI'O METOA.

Pematp 3amaum Ha JOKa3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHUW U
HAXOXKJIEHUE TeOMETPUUECKUX BEJIMYHMH MO0 00pasiiamM Wiu alropuTMaM, IMPUMEHSISI
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumensTh IIPOCTEULLINE IIpOrpaMMHBIE cpeacraa u
AIIEKTPOHHOKOMMYHMKAIIMOHHBIE CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1ad.

[IpuBoauTh TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TOJIydYEHHBIE 3HAHUS HAa NPAKTUKE: aHAJIU3UPOBATH PEabHbIC
CUTyallMd W IPUMEHATH M3yYEHHBIE IOHATHUSA B IPOLECCE IMOWCKA PELICHHUs
MaTeMaTHYeCKd CQOPMYJIUPOBAHHOM MPOOJIEMBI, MOJAETUPOBATH pEalIbHbIC
CUTyallud Ha A3BIKE TE€OMETPUM, MWCCIENOBaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM F€OMETPUUYECKHX MOHATUN U TEOPEM, anmnapara ajireopbl; penarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITNYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungposeie)
o/ IIPOrpaMMBbl Kontpoabnsie | IlpakTnyeckune o0pazoBaTe/bHbIE
Bcero padoThI padoThbI pecypeel
1 BBenenue B crepeoMeTpurio 10
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 [MapannenbHOCTh NPSMBIX M IIIOCKOCTEH 12 !
[lepreHIUKYISAPHOCTD MPSMBIX U MIIOCKOCTEN

3 12
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus!, pacCTOSIHUS U YIJIbI 4 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ieiioB U TeM (npporre)
Ne ni/m o0pa3oBartejibHbIE
NMPOrpaMmblI Kontpoabubie | IlpakTnueckue
Bcero padoThI padoThI pecypent




Tena BpameHus

12

OOBEMBI TET 5
BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10
IToBTOpEHME, 0606H_ICHI:IG, 7
CUCTeMaTu3alusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTHYeckue

padoThI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TTOHSTHUSA CTCPCOMCTPUU: TOYKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHUs Ha PUCYHKAX:
n300pakeHNs! INIOCKOCTEH, MapalIeIbHbBIX
OpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsaTus: nepeceKaromuecs MmiIOCKOCTH,
nepeceKarommecs npsaMast v rjiI0CKOCTb

IlousTus: MEPpECCKAromMMreECs MI0CKOCTH,
nepeceKkarommecs npsaMast 1 rjiI0CKOCTb

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKaxX

HauanbHble cBefieHUs 0 KyOe U mupaMu/e,
uX pa3BEpTkU U Mojenu. CeueHust
MHOT'OI'PaHHHKOB




HauanpHbie cBeienus o KyOe u mupamusie,
ux pa3BEéPTKU U Mozeu. CeueHus
MHOTOTPaHHUKOB

ITonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHU
CTEPCOMETPHUU: AKCHUOMBI CTCPECOMETPUHU U
CJICACTBUS U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHSI U3 HAX

[TonsiTrie 06 akCHOMATHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

BzaumMnoe PpacCIoJIOKCHHUEC IPSAMBIX B
MMPOCTPAHCTBE: IICPECCKAIOIINCCA,
MnapajiCJIbHbIC U CKPCHIMBAOIIHNECH
IMpsAMBbIC

[TapaneapHOCTh NPSIMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE: NTapaljIeIbHLIE IIPSIMBIC B
MPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX
MPSMBIX




HapaJIJ'ICJIBHOCTB MIpsAMBIX U IUIOCKOCTEH B

13 npoctpancTie: [lapamienbHOCTh IPSAMON U
IUIOCKOCTH

14 VYTIiIbl ¢ coHanpaBiIE€HHBIMUA CTOPOHAMU

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE
[TapamiensHOCTB IIJIOCKOCTEM:

17 napajulesbHbIE IJI0CKOCTU

18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,
napajuleJenunes

20 IlocTpoeHue ceyenui

21 IlocTpoeHue ceyenuit
Konrponsnas pabora nmo teme "IIpsimbie u

22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapayeapHOCTB NPSIMBIX U TUIOCKOCTEN"
[lepnenAUKyISIPHOCTH IPSAMOI u

23 IIJIOCKOCTH: MEPIICHIUKYJISIPHBIE NTPSMBIE B
MPOCTPAHCTBE

4 [Ipsimele napajuleJIbHbIE "

NEPNCHAUKYJIISIPHBIC K ITJIOCKOCTH




[Ipssmble napasuliesIbHbIe

25
NEPIEHAUKYIISIPHBIC K INIOCKOCTH

26 [Tpu3Hak NepneHIuKyJIIPHOCTU IPSIMON U
IUIOCKOCTH

27 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

78 TeopeMa o0 psiMO¥ NTEPIIEHANKYJIIIPHOU
IIJIOCKOCTH

29 Teopema o psAMON NEpHIEHANKYIIPHON
IUIOCKOCTH

30 Teopema o0 psiIMO¥ NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH
[IepnieHAUKyIsp ¥ HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 INTIOCKOCTH, PACCTOSTHUE OT
PSAMOM 10 IIJIOCKOCTH

1 IlepnieHAUKyIsp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J10 IUIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH
[IeprieHAUKYIISp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IIITOCKOCTH




[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXIY
IPSIMOM U TUNIOCKOCTBIO
36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl
JIBYI'PaHHOI'O yTIila
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYI'PaHHOI'O yTIJIa
[TepnieHAUKYISIPHOCTD IIJIOCKOCTEM:
38 IIPU3HAK NEPIEHIUKYIAPHOCTU ABYX
IJIOCKOCTEHN
[TeprnieHIUKYISIPHOCTD MIIOCKOCTEM:
39 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTER
IlepneHauKyIsIPHOCTD IIJIOCKOCTEM:
40 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
42 Teopema o Tp€x nepneHANKYIIpAX
43 Teopema o Tp€x nepneHANKYISIpAX




44

KonrtponbHas pabora no remam
"TlepneH IUKYISPHOCTD MPSIMBIX U
iockocTe" u "YTibl MeXAY IPSIMBIMU U

mwIocKkocTaMu"

45

ITonsTue MHOI'OI'paHHHKa, OCHOBHBIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH, pa3BépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTD
IIPU3MBI

47

[Tapamnenenunes, NpsAMOYIrOIbHBII
napajuleeuIes] U ero CBOMCTBa

48

IIupamuaa: n-yroiapHas NupaMua, TpaHu U
OCHOBaHME MHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTh IUPAMUBI; IIPABUIIbHAS U
yCeUY€HHas nupaMuIa




49

[IpaBuiIbHBIE MHOTOTPAHHUKH: TOHSTHE
MPaBHJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
npu3Ma U MpaBUiIbHAS IMPAMKIA;
MpaBUJIbHAS TPEYToJibHAs MUpaMUAA U
MPaBUIBHBIN TETpasap; KyO

50

IIpencrasieHue o NpaBUIBHBIX
MHOTIOIpaHHHMKAX: OKTadp, JOACKa’Ip U
UKOCadP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NIPSIMOM, TNIOCKOCTH.
DJIeMEHTBl CAMMETPUU B TUPaMUIaxX,
napajuieienuneaax, MpaBuiIbHbIX
MHOT'OI'PAaHHHUKAX

52

Boruncnenue 371€MEHTOB MHOTOTPaHHHMKOB:
pEOpa, AuaroHau, yrisl

53

[Tnomaas 60KOBOI MOBEPXHOCTH H MOJTHOM
MOBEPXHOCTH MPSIMOM MPU3MBI, IJTOIIA]Tb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MIPSMOI MPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MIPABMIILHOW ITHPAMHUIBI,
TeopeMa O TUTOIIAIi OOKOBOH TTOBEPXHOCTH
YCEYEHHOW NMUPAMHU/IbI




KonTtponbHast pabora o Teme

55
"MHororpanHuku"
56 [Tonsitue 06 00bEME
57 O0BEM TUpPaMHUTBI
58 O0BEM TUpaMHUTBI
59 O0BEM TMpamMu bl
60 O06BEM TUpamMuabl
61 O0BbEM TPU3MBI
62 O06bEM TpU3MBI
63 O0BEM TPU3MBI
64 KoHnTtponbHas padota mo teme "O0bEMBI
MHOTOTPaHHUKOB"
[ToBTOpeHue, 06001IeHNE CCTeMaTU3alNs
65 3HaHui. [loctpoeHue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
66 3HaHUW. Beruncnenue paccTosHuM: MEXy
JIBYMS TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT
67 Hrorosast koHTpopHas paboTa

TOYKH O0 IIIOCKOCTH, MCXKOY
CKpCHIUBAOIHUMUCS ITPAMBIMU




[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. Bel4KcCIIeHNE YIII0B: MEXAY

68 CKPEILMBAIOIINUMUCS IPSIMBIMU, MEKIY
MPSIMOI U TUIOCKOCTBIO, JIBYTPAHHBIX
YIJIOB, YIJIOB MEX/y MJIOCKOCTSMHU

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoanuecTBo 4acoB

JIEKTPOHHbIE
uudgposbie
Kontpossnsie | Ipaxtuueckne | Jlara oOpa3oBaTe/ibHbIE
ecypchbl
Ne n/n paGoTsI paGoThI usyyenns | PEYP

Tema ypoka Bcero

Cdepa u map: HeHTp, pajnyc, THaMeTp; |

IUIOINA/b MOBEPXHOCTHU CEphI

B3aunMHoe pacrionioxxeHue cepol 1

IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K 1

cthepe; miomaas chepsl

N3obpakenue cepsl, mapa Ha IIOCKOCTH. |

Ceuenus mapa

[unusapudeckast TOBEPXHOCTb,
o0pa3yronye HUIHHIPHIECKON
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MOBEPXHOCTHU

[{ununap: ocHoBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yIoIIas U OCh;
TUIOMIA/Ib OOKOBOM ¥ IMOJTHON TTOBEPXHOCTH




N300paxeHne HUINHAPA HA TIOCKOCTH.
Pa3péprka nununapa. CeueHus MUIMHIPA
(MII0CKOCTHI0, MapaliebHON UTn
NEPIEeHIUKYISIPHON OCH LIUITUHAPA)

Konuueckas moBepxHoCTb, 00pa3yroliue
KOHUYECKOW OBEPXHOCTH, OCh U BepLINHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue u BeplInHa,
o0pas3yrolias U 0Ch; IUIOIIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VY ceuéHHbIN KOHYyC: 00pa3yromue u
BbBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

10

N300paxeHune KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(TITOCKOCTHI0, MapalIeIbHON OCHOBaHMUIO,
Y IUIOCKOCTBIO0, MPOXOISIIEH yepe3
BEPILNHY)

11

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

12

MHoOrorpaHHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAsS B
MHOTOI'PAHHUK WIH B TEJIO BpaIlCHUS




[Tonsarue 00 00Béme. OCHOBHEIE

13 . .
CBOHCTBA 0OBEMOB Tell
14 O06BEM IUIMHpA, KOHYyCa
15 OO0BéM 1Iapa ¥ mwIomaasb chepol
[TogoOHEbIe Tena B MPOCTPAHCTBE.
16 CooTHoIIEHUS MEXy IUIOIAISIMU
MOBEPXHOCTEH, 00BEMaMU TOJJOOHBIX TEI
17 KontponbHas pabota mo temam "Tena
BpamieHus" u "O0beMbl Ten"
18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB
20 YMHOKEHUE BEKTOpa Ha YUCIIO
PasnoxkeHue  BekTopa MO0 TpéM
21 HEKOMIUIAHApHBIM BekTopaM. lIpaBuio
napajuleJenunea
Pemenue 3anay, cBSI3aHHBIX C
22 IIPUMEHEHUEM IIPAaBUII JCHUCTBUN C
BEKTOpaMH
[IpssmoyronbHas cucreMa KOOpAUHAT B
23 npoctpancTse. KoopanHAThI BEKTOpA.

HpOCTCfII.HHC 3aa4u B KOOpAHUHATax




24

VYron Mexay BekTopamu. CKaispHoe
MIPOU3BEICHNUE BEKTOPOB

25

Brluncnenue yrioB Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopaunaTHO-BEKTOPHBIN METOM MTPH
pEIlIeHNY T€OMETPUUYECKUX 3a/1a4

27

Kontponbnas padota nmo teme "Bektopsl
Y KOOPJIMHATHI B MpOCTpaHCcTBE"

28

[ToBTOpenue, 0000IICHNE 1
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenue, 06o0IIEHNE U
cucremMarn3anus 3HaHuin. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUTAHUMETPUHI

30

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3allus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

31

[ToBTOpenwue, 0600IICHNE 1
cUcTEMAaTH3alus 3HaHu. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS




[ToBTOpeHnue, 0600IICHNE U

19 cucreMaTru3anus 3HaHui. OCHOBHBIE |
burypsl, pakThl, TEOpEMBI Kypca
CTepEOMETPUH

33 Wrorosas kKoHTpOJBbHASA paboTa 1

34 [ToBTOpeHue, 0600IICHNE U |
cucTeMaru3anus 3HaHU1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IJ1S1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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