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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JOrMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YYCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUU IMPU PEIICHUH I€OMETPUUECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inéHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CHOCOOHOCTEW OOydYarouuxcs Mpu
U3Y4YeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs  Oosee TriayOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIEITHOTO Mpo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4aCTH MUPOBOW KyJBTYpbI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SABJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE MOHATHITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
MPOCTPAHCTBEHHBIX (GUIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHbIE CIIOCOOBI PEIICHNUs 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh Ha YePTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTHUYECKUX TEeOpHi, (popMHUpOBaHME MOHMMAHUS POJM AKCMOMATUKH IPU
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeJbCTB W AJTOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIEHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM,



dbopMHUpOBaHUE TIPEACTABJICHHWS O HEOOXOIWMOCTH  JIOKA3aTeIbCTB  TIpHU
000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CrocOOHOCTEM 00yYarOIIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalMSIX W MPU U3YYCHUHU JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBastoTcs:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J[BHKCHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHAMUY», PEICBAaHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCUTCA KO BCEM COEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEICIEHHBIM O ToJaM OOY4YEeHUs, CTPYKTYPHPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroONIecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSIET OPraHW30BaTh  OBJAJCHHUE
r€OMETPUUYECCKUMU MOHSATUSIMH U HABBIKAMU TMOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpPOYHBIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnmanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENBHBIX MpoOrpamMMm, O0OecmeunuTh yriayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHoro nmpenmera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MaTEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS ~ CTEpeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMaTHYECKOM MOCTPOCHHUU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpECcCEKarolrecs,
napajulesibHble M CKpeluBalomuecs mnpsMble. [Ipu3Haku CKpeluBarOIINXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapasuiebHbIE
OpsIMbI€ B POCTPAHCTBE, MAapaLIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapauIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napaiieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NMEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[leprieHAMKYJIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTDAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUIIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPaMUIA, [paBUJIbHAsA TPEYroJbHAs MUPaMUIA U IPABUIIBLHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJAb OCHOBaHUM, TeopemMa O OOKOBOM NOBEPXHOCTH MPSMOM MPHU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B TPaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJIICHHbIE U I[POTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMIUIaHApHBIE BEKTOPHL. lIpu3HaK KoMIUIaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAWHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTON Mexay Bekropamu. CKalspHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, mmap. BzanmmHoe pacmosioxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa u KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus w3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c



miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOrOrpaHHHKA,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogodusi, romoreTs. Pemenue 3agauy Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIHHAPA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYEeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MIPOXOASIIUE Yepe3 BEPIIUHY), CEUCHHS I1apa, METOIbl TOCTPOSHUS
CEUYCHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBoiCcTBa BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO GUTyp.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHS, IOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [psimas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIICKOro  OOIIecTBa,  MpeJCTaBlIeHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUM B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHII HayKh U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTaAHME:

chOpPMHPOBAHHOCTh yMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUS W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYH) M HCCIIEIOBATEIbCKYIO JEATEeIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (GOPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, CAMHIUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIHI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa HA
BOMPOC U JJIs pEIICHU 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TPadUUECKH;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpa)kKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa IIOMCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCIEIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOLINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIA/IETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTIKEHUS WM HEJOCTYIKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NIOHMMAaTh M HCIIOIBh30BaTh MPEUMYINECTBA KOMAHJIHONW W WHIMBHIYATbHOM
paboThl MpU pEIIeHHH YYEeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
JeSTeNFHOCTH, TUIAHUPOBATh OPraHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTcs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MaTEeMAaTUUECKUX PACCYXKICHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH M CIEJCTBUS W3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSMON W
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamMua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e Kiaccu(UIMPOBATH  MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUS  JUIs
KJ1accu(puKaIuy;

e CBOOOJHO ONEpUPOBATH TMOHATUSIMHU, CBSI3aHHBIMU C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3IMYHBIMH METOJAMU, BBINOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BU/I CBEPXY, COOKY, CHHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpU3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATHIMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSS W3BECTHBIE METOJIbI
IIpU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI P PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yYECHHBIC MOHSITUS B
mpolecce  TMOMCKAa  PEIIeHWs MaTeMaTH4eCcKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIOJIb30BAHHUEM T'€OMETPUUECKUX
MOHSTHA W TEOpEM, ammapara aireOpbl, peraTh MPaKTUYECKHUe 3aJlaqyw,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYCHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIIEHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYYEHHUSI TEJT BPAILCHUS;

KJaccu(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIYUCISITh COOTHOIIEHUSI MEXy TUIOLIAASIMU MOBEPXHOCTEN 1 00bEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUUYECKHX (Urypax, NpeICcTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YTIIOB MEXAY MPSMBIMH
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKW OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHUS MHOTOTPAHHUKOB U TN BpAIICHUS TPHU
NapajuieIbHOM  TEPEHOCE, ULEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moa00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYECHUSI KOHYCa (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLUINHY ), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpudeckre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pewmath 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IIPUMEHATh  IOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATUs, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemath MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJTUYNH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbubie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSAMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHs 5 5
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpYTJIBIX TEJ
6 JIBukeHust 5) 1
7 [ToBTOpEHMeE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEeHUs Ha
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

04.09.2023

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

06.09.2023

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCcKoCTh;
MOJIYIPOCTPAHCTBO

08.09.2023

IlonsTHs: MNEPECCKAOIHNECH IIIIOCKOCTH,
InepeCCKarmurecs npsamMas U MmiIOCKOCTb,
MOJIYIIPOCTPAHCTBO

11.09.2023

MHuororpaHHUKH, U300paKeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

13.09.2023

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

15.09.2023

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

18.09.2023

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

22.09.2023

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHms
MTOJTYYEHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETAMHU

25.09.2023

11

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 ux
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamrBanue mocTpoeHHBIX CEUCHHI
Pa3HbIMU LIBETaAMU

27.09.2023

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU [IBETaMU

29.09.2023

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus

02.10.2023




IIOJY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Merton cnenoB Ui HOCTPOSHUSI CE4EHUN

04.10.2023

15

Merto[ cieoB [UIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

06.10.2023

16

Merto[ cie1oB [UIsl TOCTPOEHUS CEUEHUI.

CBoiicTBa IEPECEUECHUN MTPSIMBIX U
IJIOCKOCTEN

09.10.2023

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

11.10.2023

18

[TocTpoenune ceuenuii B nmupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MIOCTPOCHUS

13.10.2023

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3alKUCh 111aroB
MIOCTPOEHUS

16.10.2023

20

ITocTpoenue ceuenuil B nmupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh IIAr0B
IIOCTPOCHUS

18.10.2023

21

HOBTOpeHI/IC IJIaHUMCTPHU: TeopeMa 0




MPONOPIHOHABHBIX 0Tpe3kax. [Tomodue
TPEYroJbHUKOB

20.10.2023

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUSIX HA
BBIHOCHBIX 4YepTexkax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23.10.2023

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

25.10.2023

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaronuxcs
npsMbIx. [lapannensHble npsMble B
MIPOCTPAHCTBE

27.10.2023

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JTAHHOU mpsiMoii. JlemMa o mepeceueHun
MapajuiebHbIX IPSIMbIX IJIOCKOCTHIO

08.11.2023

26

[TapannensHOCTH Tpex NpsIMbIX. Teopema

0 TpEX mapasuieJIbHBIX NpsAMbIX. Teopema o

CKPCIIUBAOIUXCSA IMPAMBIX

10.11.2023

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIETLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napauienbHONH IPOEKIIUU

13.11.2023

28

enTpanbpHas mpoeKkuus. YTom ¢
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI

15.11.2023




MEKy NPSIMBIMU

29

3amayn Ha JOKA3aTEeILCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIIOI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

17.11.2023

30

[TonATHA: napaIeNbHOCTD NPSAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPSAMON U IIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTH

20.11.2023

31

I'eomeTrpuueckue 3a1aun Ha BBIYUCIICHHE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U TJIOCKOCTEH
B IIPOCTPAHCTBE

22.11.2023

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapayIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

24.11.2023

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CeYCHUH Ky0a n
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

27.11.2023

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apallIeJIbHOCTH IBYX IUIOCKOCTEH

29.11.2023

35

TeopeMa O MMapaJlyiICJIbHOCTHU U
CINHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,I[HH.ICfI
4YCpe3 TOUKY, HC ITPUHAIJICIKAITYIO JTaHHOU
IUIOCKOCTH U CIEACTBUS U3 HEE

01.12.2023

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O




[apaJUIEIbHOCTH IIPSIMBIX IIEPECCUCHUS
IIpH NCPECCUCHUU [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEHN TPEThen

04.12.2023

37

CpoiicTBa napajuIeabHbIX MIIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MepECeUeHUH NPAMOii C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

06.12.2023

38

[ToBTopenue: Teopema [udaropa na
TUTOCKOCTH

08.12.2023

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

11.12.2023

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuiesIenune1a

13.12.2023

41

Boruncnenue 1iaMH oTpe3koB B KyOe 1
MPSIMOYTOJIbHOM Tapajuiesienure e

15.12.2023

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
wiockoctu. [Ipu3nak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

18.12.2023

43

[lepnieHIUKyYIAPHOCTD MPSMOM U
mwiockoctu. [Ipusnak
MEePIEeHIUKYISIPHOCTH MPSAMOU U
MJI0CKOCTH

20.12.2023

44

TeopeMa 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, MPOXOAIIEeH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TIIOCKOCTH

22.12.2023




[InockocTy U NEPIEHAUKYISPHBIE UM

4 IIpsIMbIE B MHOTOTpaHHUKaX 25.12.2023
46 [TnockocTy M MepreHAUKYIISIPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX 27.12.2023
[lepneHuKyIsip 1 HaKJIOHHASL.
47 E;z;zc;{e;ze MEPIEHIUKYIIAPA U3 TOUKH 99.12 2023
[lepneHauKyIsip ¥ HaKJIOHHAS.
48 [TocTpoenue nepreHANKYIApa U3 TOUKH 10.01.2024
Ha TIPSMYIO
49 Teopema o0 TpEX nepneHANKYIIpax
(npsimast u oOpatHast) 12.01.2024
50 Teopema o TpEX nepneHANKYIIpax
(mpsimast u oOpaTHas) 15.01.2024
51 VYron Mexly CKpelBaroIuMHUCs
MPSMBIMHU 17.01.2024
ITouck nepneHAnKyISApHBIX IPAMBIX C
52 EEI(\)/[;)I?;I:T(; ;epHCHHHKyHHpHBIX 10.01.2024
53 OpToroHanbHOE MPOCKTUPOBAHUE 99 01.2024
ITocTpoenue ceuenuil Kyoa, Ipu3Msl,
54 IIPaBUIILHON l'II:IpaMI/II[BI C TIOMOIIIBIO 94.01.2024
OPTOrOHAJILHOM MPOEKIUH
IToctpoenue ceuenuii kyoa, Ipu3Msl,
55 MIPaBUILHON HI:IpaMI/II[H C TMOMOIIIBIO 96.01.2024
OPTOrOHAJIBHOM MPOEKIUH
56 CuMMeTpHs B IPOCTPAHCTBE




OTHOCHUTEIIBHO IIOCKOCTHU. IInockocTn
CUMMETpPUN B MHOIOTPaHHUKAX

29.01.2024

57

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

31.01.2024

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

02.02.2024

59

[IpaBuiibHBIE MHOTOTpAaHHUKHU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

05.02.2024

60

CriocoObl OITyCTUTh HEPIIEHIUKYISPDI:
CUMMETpHSI, CABUT TOYKH TIO
MapajuIeIbHON IPSAMOM

07.02.2024

61

CrBur o HenapaJIeIbHON MPAMOH,
W3MEHEHNE PACCTOSTHUN

09.02.2024

62

KontponpHas padota "B3zanmuoe
Pacroio’KeHue MPSIMbIX U TIIOCKOCTEH B
npocrpanctae"

12.02.2024

63

[ToBTOpEHUE: Yroa MKy NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHHYCOB

14.02.2024

64

[ToBTOpEHUE: YOI MEXTY
CKPELIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

16.02.2024

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYMCIICHUA
yriia MKy NpsIMbIMU B MHOTOT'PAaHHUKAX

19.02.2024

66

JIByrpansblii yroa. CBOMCTBO JTMHEWHBIX
YIJI0B JBYTPAHHOTIO yrja

21.02.2024

67

HepHeH,Z[I/IKYJBIpHLIC IJIOCKOCTH.




CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

26.02.2024

68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O MPSIMOU
IIepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

28.02.2024

69

[IpsimoyronbpHbBIN Napauienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IIPSAMOYTOJIBHOTO
napajuiesIenune1a

01.03.2024

70

Teopema o0 aAuaroHanu NpSMOYroabHOTO
napajuiesIenuIesia u ciaeICTBUE U3 Heé

04.03.2024

71

CrepeomMeTpuyecKre U MPUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aUMHBIM
PACIIOJIOKEHUEM IPSAMBIX U TUIOCKOCTH

06.03.2024

72

[ToBTOpEHUE: CKpelMBaIOUIUECs MPsMBbIE,
napajuieNibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

11.03.2024

73

[Tapa mapannenbHbIX MJIOCKOCTEHN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

13.03.2024

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

15.03.2024

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPpCHINMBAOIIHUMMUCA IMMPAMBIMHA C
IIOMOIIIBIO HepHeHHHKyﬂﬂpHOﬁ IIJIOCKOCTH

18.03.2024

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iludaropa,

20.03.2024




TEOPEMBI KOCHHYCOB U CUHYCOB U1
TPEXTPAHHOTO yIJIa

DneMeHTHl ChepUIECKON reOMETPHH:

" reoJIe3nYecKue JIMHUU Ha 3emiie 22.03.2024
78 KonTtposneHast padota "Yrisl u

paccrosiHus" 25.03.2024
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK

Y €0 dJIEMEHTHI" 27.03.2024
80 [Inpamua. Bunel nupamun. [IpaBunpHas

nMpamuaa 29.03.2024
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[IpaBunbHas npu3zma 01.04.2024
82 [Ipsimoit mapannenenunen,

MIPSIMOYTOJIBHBIN MMapajuiesienuIe1, Kyo 03.04.2024
83 Brinykisie MHOTOrpanHuku. Teopema

Diinepa 05.04.2024

Brinykibsie MHOrOrpanHuku. Teopema
84 Ditnepa. [IpaBuiibHbIC U OTYNIPABUIBHbIC 08.04.2024

MHOTOTPaHHUKHU
85 KontponbHas padora "MHuororpanHuku" 10.04.2024
86 [TonsiTHe BeKTOpa HA MIOCKOCTH U B

MIPOCTPAHCTBE 12.04.2024
87 CymMma BEKTOpOB 15.04.2024
88 Pa3nocTh BekTOpOB

17.04.2024




89

[IpaBuio napamenenunena

19.04.2024

90 YMHOKEHHE BEKTOPa Ha YHCIIO 99 04.2024

Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 94.04.2024

TUIOCKOCTH
92 CkansipHO€ MTPOU3BEICHUE 96.04.2024
93 Berarcnenue yriia Mexx 1y BEKTOpaMu B

MPOCTPAHCTBE 29.04.2024
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 06.05.2024
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 08.05.2024
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 10.05.2024
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 13.05.2024
98 O00011IeH1E U CUCTEMATHU3AIUS 3HAHUH 15.05.2024
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 17.05.2024
100 Htoroas koHTpoJbHas paboTa 90.05.2024
101 HToroas koHTpoJbHasA paboTa

22.05.2024




102 O0001IEeHUE U CUCTEMATU3ALIMS 3HAHUN

24.05.2024

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemBbI "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHHE IUIOCKOCTH B OTPE3KaX
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHKE
10 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAAMH B MHOTOI'DAHHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKHU 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
TJIOCKOCTH B TIPABHIILHOW TUPAMH/IE

15 KontponpHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHunsi MHOTOIPAaHHUKOB: METO/T CIIE0B
CedeHMs] MHOTOT'PAHHHKOB: CTaHIApTHBIC

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble MpsSIMbIe U TIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MIPSIMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIUKyNApHBIC IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TpeX

NEepICHAUKYJIApax




24

[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS O 100U

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTIA IeH, COOOpaKeHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasiesienumnea




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumeaa

35 O0BEM pSAMOY TIPU3MEI

36 CrepeoMeTpHIeCKHe 3a/Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Tpuknamabie 3a1a4u, CBSI3aHHBIC C
00BEMOM NPSAMOI PU3MBI
Brraucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénnoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaiga. O0bEM
MTUPAMUTBI

40 ®dopmyna 06pEMa mupamusl. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

41 ®dopmyna 00bEma nupamuael. OTHOIIICHUE
00bEMOB IMUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHJIBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne o0bEMOB. Boruncienune




pacCcToAHUA A0 MIOCKOCTU

KonTtponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTU

49 Hunuuap. [psmoi KpyroBoi HUIUHAP.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOM nmoBepxHOocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOM OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI IUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMH]IPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

OUJIIMHAPOM




59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 m300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHbIE CO chEepoi U 1IapoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
CBsI3aHHBIE CO cEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTOT'paHHUKOB

69

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena M NOBEPXHOCTH




BparieHus"

71

KonTtponeHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bem mumuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHYyca

74

TTimotam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKUe 3a/1aul, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMIIMHPA,
KOHyca

76

[Ipuknagaeie 3agaun mo Teme "OO0BEMBI U
IJION[ay MOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMH
ITOTIOOHBIX Tl

79

[TogoGHBIE Tena B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.




CrepeoMeTpHUECKUE 3a/1a4H, CBSI3aHHbIE C
BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JiBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIB>xeHust u paBeHCcTBO puryp. O0mue
CBOMCTBA JIBKCHUM

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"[TapayyienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromiee noroperue 11 nmoHsATHit U




MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMaTH3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee mosroperne 11 moHsTHil u
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCcCOB, CHCTEMATH3alls 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTH3aIUs 3HAHUH

96

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT Uit

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






