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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «['eomeTpusi» 6a30BOro ypoBHS IJis
oOyuarommxcs  10—11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro o0ero oopasoBanus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTUYECKOMY OO0pa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3oBaHUA.
Peanuzanmsi mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITMSIMH,
COCTaBIIIIOIIIMMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOIO 0Opa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TeOMETPHH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHHsT OOYCJIOBJIEHAa NPAKTHYECKON 3HAYMMOCTHIO METANpeaIMETHBIX |
MPEIMETHBIX PE3YJbTaTOB OOYyYECHHS] TE€OMETPUU B HAIPABICHUH JTUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATHLHON MaTeMaTHYEeCKOM
IPaMOTHOCTH, U3YUEHHS IPYTUX y4€OHBIX AUCHUILUIMH. PazBuTHe y 00y4aromuxcs
MPaBUIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TC€OMETPUUYCCKHUX
abcTpakiuii, COOTHOUICHHH pPEaTbHOTO M HACATHHOTO, XapaKTepe OTPaAKCHHS
MAaT€MaTH4YeCKOW HAyKOW SBIEHUM M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MATEMATHUYECKOTO0 MOJIEIMPOBAHUS B HAYUHOM
MO3HAHWUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIUXCsl, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISIETCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak oOO0ECreYrMBaeT BO3MOXXHOCTb HW3YYEHHUS Kak
JUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBJICHHOCTH, TaK M TyMaHUTapPHOM.

Jlormdeckoe MbIIUICHHE, (HOPMUPYEMOE MpPU H3YYCHHH OOYyYaroIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUH IIETIOYKU JTOTUISCKUX YTBEPKIACHUI
B XOJIE pEUICHUSI T€OMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPraTh
THIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesATENhbHOCTH 4YesioBeka. OpueHTalus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaNbHOro ObITHS, (opma
OTPaKEHHUSI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO IMO3HAHUS M aKTUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazaMu O0OBEIMHAET pa3Hble BUAbl y4eOHOH M TPYIOBOM JESITEIbHOCTH,



SBIISICTCS. OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3amaya (HopMUPOBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTU OOpa3HOrO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITETbHOCTH IO MHOTUM HAIPaBIICHUSM.

[lenp ocBoeHus mporpaMMbl ydueOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0O0yueHUsT — 00meo0pa3oBaTenbHOe W OOUICKYJIbTypHOE Ppa3BUTHE
oOyJarommxcs  4epe3  0oOecrnedeHne  BO3MOXKHOCTH  MPUOOpPETEHUs |
UCIOJIb30BAHUSI CHCTEMAaTUYECKUX T'€OMETPUYECKUX 3HAHUM U JeHCTBUH,
cien(PpUIHBIX T€OMETPUH, BOZMOXKHOCTH YCIICIITHOTO MPOJOHKEHUS 00pa30BaHMs
0 CTIIEIIUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaroIMXCA CPeHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTro 001iero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIME MaTeMaTHYECKHE YMEHHsI, CBSI3aHHbBIC
CO CHeIU(PUKON TeOMETpHH W HEOOXOAMMBIE [JIsl JKU3HH B COBPEMEHHOM
obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh HM3yYWUTh T€OMETPUIO OoJiee
riIy0OKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATBHON IeATeTbHOCTH.

JlocTmKeHHe 1€ OCBOCHUSA MPOrpaMMbl  00ECTIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. llpuopureTHRIMM 3aJayaMH  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kkiaccax sBISIFOTCS:

e (opmMupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJBTYPBI M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

o (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpAICHUS
KaK O BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (QopmupoBaHue yMeHHS paclo3HaBaTb Ha YepTEk,axX, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOT'PaHHHKaX M TejaX BPalICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE  QITOPUTMAMH  PCEUICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
paccyXJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad U 3aJad ¢
MIPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE WHTCIJICKTYallbHBIX ~ U TBOPYECKHUX CIIOCOOHOCTEH
oOydaromuxcs, I[O3HABATEIbHOW  aKTUBHOCTH,  HCCJIEI0BATEIbCKIX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;



e (opmupoBaHue GyHKIIMOHATHHOM rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: yYMEHUE PACHO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
CUTYallMsIX M TMpPU WU3YUYEHUHU JIPYTrUx y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpHOCTEH, (OPMYJIUPOBATH HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIETH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaThI.

OTIMYUTETPHON OCOOEHHOCTHIO MPOTrpaMMbl SBIISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro MW3y4YeHHs 3a7ad, pEemacMblX HAa ypOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHMs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UYBCTBEHHOCTHb IIPEIMETHO-
IIPAKTUYECKON JAESITEIBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUalllUXCsl B Kypce CTEpPEOMETpPUH MPOBOAMUTCS 3a CYET peuleHus 3ajady Ha
CO3/IaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a HPOBOAUTCS C ONOpPOM Ha
HArJIsSAHOCTh, a OIEepUpOBaHME O0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HarJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOIO COAECP/KAHNU.

OcHoBHbIE cozepKarenbHble TUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHuororpanHukn», «lIpsiMple U IMIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpBI 1 KOOPAWHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacnpenensieTcss He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHUSM, HO M IO ToJiaM
oOy4eHHs Ha YPOBHE CpETHEr0 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM pPe3yJbTaTaM
OCBOEHHsI paboyell mporpamMmbl, pacnpeleia€HHbIM MO TrojJaM OOy4YeHHs,
CTPYKTYPUPOBAaHO TakuM o0O0Opa3oM, 4YTOOBI OBJIAJIEHUE TECOMETPUYECKUMHU
NOHATUSAMHU U HAaBBIKAMM OCYIIECTBIIUIOCH MTOCIIEIOBATENBHO U IOCTYNATENIBHO, C
COOJIIOJIEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalolUXCs, pacuIupss H
yriyosisia e€, o0pasyst MPOUYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoauTcs 2 4yaca B Henenmo B 10 kinacce u 1 vac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anMHOE pacnonokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECH,
NapajuleJibHble M CKpeuuBaromuecs npsMbeie. [lapamienbHOCT OpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPALIETBHOCTh TPEX MPSIMBIX; NMAPAJUICIBHOCTh MPSIMOU M IUIOCKOCTU. YTJIBI C
COHAIPABJIEHHBIMUA CTOPOHAMH; YIOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOMCTBA
napajyieNbHbIX IUiockocTed. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYyphl Ha
IUIOCKOCTHU: T€Tpa’ap, KyO, napaiesaenunes; IoOCTPOCHUE CEUECHUN.

[lepieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHANKYIISPHBIE MPSIMBIC B
IPOCTPAHCTBE, IMPSAMbIE NApPAJUICIbHBIE U MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH IMPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOWU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY INPSIMOH U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHMHBIM yrojJa JBYTPAHHOIO  yrIJja.
[lepieHAUKYISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpOeKIus  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKYJISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
TIockocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsAiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBITYKJIBIC
Y HEBBIMMYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: nN-yronbHas
pU3Ma; TPaHUu U OCHOBAHUS MPHU3MBI;, MpsSIMas U HAKJIOHHAs MPU3MbI, OOKOBast U
IIOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PAMOYTOJIbHBIN
napajjiefienune]; 1 ero cBoictea. I[lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE NMUPAMUbL; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUbI; TPABUIIbHAS U
yceuéHHasg nupaMuga. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOI'O MHOTIOTPAHHHWKA; IPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAS TNHUPAMHUA; IPaBUJIbHAs TPEYrojbHAs NHUpAMUAA U IPABUIIbHBIN
terpa’ap; KyO. I[lpencraBieHue O MPaBWIbHBIX MHOTOIPAHHUKAX: OKTadIp,
noaeKa’Iip U ukocadap. CeueHus mpu3Mbl U TUPaMU/IbI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHPAMHAAX, NapajuleIeHnuIenax,
MPABWIbHBIX MHOTOTPAHHUKAX.



Bbluncnenue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOU IPU3MBI,
IIOAJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[lnomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MMUPAMUIBI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [lonstue o6 o00béEMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ueie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TElL.

11 KIIACC

Tena Bpamenus

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue HUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, oOOpasylolias W OCb;, IUIOMAAhs OOKOBOW U TOJHOU
MMOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN moBepxHocTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETpP; IUIOMIAJb MMOBEPXHOCTU CQEPHI.
B3auMHoe pacrnionoxenue cepbl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
IJI0IAIb CEpPHI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka numuHapa U KOHyca.

KomOunamuu Ten BpalleHUss W MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaleHUS.

[Tonsatre 06 06bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Teil. Teopema 00 00béMe
IPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM IMIHMHIpA,
KoHyca. O0BEM 1mapa u miomab cepsol.

[logoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00bEMaMU OAOOHBIX TEN.

Ceuennsi mwiMHApa (MapaJIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUSs
KoHyca (mapajijieIbHO€ OCHOBAHMIO M TIPOXOJAINEE Yepe3 BEPIIUHY), CEUCHHS
nrapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCiO. Pa3noxkeHne BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuio mapamienenunena. Pemienne 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACHCTBHM ¢ BekTopamu. [IpsMoyroiibHas cucrtema



KoopauHAaT B mnpoctpancTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amadn B
KOOpAMHATaX. YTOoJl Mexay Bekropamu. CKalpHOE MPOU3BEICHUE BEKTOPOB.
BbeluncneHnue yrioB MEXIy MPSMBIMHA M IJIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIN
METO/I IPU PEIUICHUN T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOTpPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yITC:

I'pa:xknanckoe Bocnnuranme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKOW MO3UILIUKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIEeCTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
nporeAyp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI WU TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOPMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJICHUS,
CBS3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIHOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXIeHui;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3IuyHbIX BUJAOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MAaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/ABIXA, perynspHas busnaeckas AKTUBHOCTb); (bu3HIecKoro
COBEPILIECHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATENbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIO0OUS; MHTEPECOM K
pazauuHbiM  chepam  MpodecCHOHAIBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccu W peaau30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM000pa30BaHUIO Ha NPOTSHDKEHWH BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYacTHUIO B PEIICHUHN IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKOW HAPABIECHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIbHO-3KOHOMHMYECKUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHON U COLMAIBHOM
Cpelbl, OCO3HaHHEM TJ00aJdbHOIO  XapakTepa 3KOJOTHYECKHX MpoOlieMm;
OpUEHTAIlMEN HAa NMPUMEHEHHE MATEMAaTHYECKHWX 3HAHWM U1 pelieHus 3a7ad B
00JacTH OKpy>Karomleil cpefpl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpebl.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cgepbl 4YeIOBEUYEeCKOW esTeIbHOCTH, ATAloB €&
pa3BUTHS M 3HAYUMOCTH Il PAa3BUTHs LMBWIM3ALMK; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYK) M HCCIEAOBATEIbCKYIO AESATEIbHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YIEOHOTO MpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusaMu, YHUBEPCANbHbIMU PE2YIAMUSHLIMU OCUCTNEUAMU.

1)  Vuuseepcanvnvle  nosmasamenvmuvle  Oelicméus, — 00ecneuuUB8aOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAOWUXCcs (0Cc80eHUe
Memoo0o8  NO3HAHUSL  OKpYycalowe2o  Mupa,  npuMeHeHue  102U4ecKux,
ucce008amenbcKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY TMOHATUAMH, (HOPMYITHPOBATH
OTIpENICICHHS] ~ TOHSATUH; YCTaHABIMBATH CYIICCTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIEC, YAaCTHBIE W OOIIHE,;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX;



npemjiaraTb  KpUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aK/IIOUYECHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

e MPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MIPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTH MPUMEPhl U KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHOCOO pemieHuss y4eOHOM 3aiayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkue JeHCTBUSA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
bopMynaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaThb  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENHHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro
0o0BEKTa, SBJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIICHHUS M BBHIBOJBI MO pe3yIbTaTam
MPOBEIEHHOTO HAOJIONEHHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUI;

e TIPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IPOLIECCA, A TAKXKE BBIIBUTaTh
IPEANOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c unpopmanmeii:

e BBIABIATH JACPUIIUTH UHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONPOC U JJIs PELICHUS 3a/a4H;

e BbIOMpaTh UH(OpPMAMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

e CTPYKTYypUpOBaTh MH(GOPMAIIHIO, IPEJICTABIATh €€ B pa3Iu4HbIX (opmMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OLIEHUBATH HaAEXKHOCTD uH(popmaun o CaMOCTOSITEJIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanohvle  KOMMYHUKaGmMuUGHble  Oelicmeus,  00ecnedusarom

CcPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

O0menne:



BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXJIEHUS B COOTBETCTBHU C
YCJIOBUSIMHU U TIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH IMOTYUYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KJICHHsI 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peraeMoi 3a7a4n, BEICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHHsI; COMOCTaBISATh CBOM CYXKIEHHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, OOHAPYXMBATh Pa3IMYMe U CXOJCTBO IO3UIIUH; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPe3yJbTaThl  pPEIMICHUS  3a7a4d,  OKCIECPUMCHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C Y9E€TOM 3a]1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHun4ectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMYyIIecTBA  KOMaHIHOM |
MHIUBUYaIbHOM pabOThl MpU PEIICHUH YUEOHBIX 33]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrpenensTh BUAblI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOIO YacTh pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4YJI€HAMH KOMaH/bI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHS.

Yuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposanue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BHIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOpMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Tporecca U
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTUKECHHUS WIM HEJAOCTHXKEHUSI PE3YJbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath MOHATUIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMEHSTh aKCHOMBI CTEPEOMETPUU M CICACTBUS U3 HUX IPU PEUICHUU
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIECTBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMbIX
Y TTOCKOCTEM.

KnaccuduimpoBarth B3aMHOE pPACMOJOKEHUE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHSITUSMU: ABYTPAHHBIM YTroJi, TpaHW JBYTPaHHOTO YIJia,
pedpo IBYTPaHHOTO yTiia; JTUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCcHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKJIIBIHI
MHOT'OTPaHHHUK, 3JIEMEHThI MHOTOIPaHHUKA, MPABUILHBI MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuieienunes, Kyo).

KnaccudunmpoBare ~ MHOTOTpAaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kkiaccupukanuyu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU;, IPaBUJIbHbBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJUICICIUIE bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIasi MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH IPUHIUITBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METO/ CIIEIOB.

Ctpouth ceyeHUSI MHOTOTPAHHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BU
CBEpXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaX0XJACHUE T€OMETPUUYECKUX BEIIMYUH MO o0pa3iaM Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOJAbl TPU PEHICHUH
CTaH/JIAPTHBIX MATEeMAaTHUECKUX 33/1a4 Ha BBIYUCIICHHE PACCTOSIHUNA MEXKTY JBYMsI
TOYKaMH, OT TOYKH JO TPSMONH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEILIMBAIOLIIAUMHUCS TPSMBIMHU.

Pemiath 3a1aun Ha HaXOXKACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3naM Win
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJAbl TPU PEHICHUH
CTaHJAPTHBIX ~MaTeMAaTHMYECKUX 3aJad Ha  BBIYUCJIICHHE YIJIOB  MEXIY
CKpPEILIMBAIOIIMMHUCS MPSAMBIMH, MEXKIYy TMPSIMOM U IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boiuncnsarh 00bEMBI U TUIOIIAIA MTOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCbhb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPHPETHPOBATH HHPOPMAIUAIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl IS PEHICHUs] CTEPEOMETPUUYECKHUX
3a/a4, MPEANOJIAraroluX HECKOJIBKO IIAr0B PEMICHHUS], €CIIM YCIOBHUS MPUMEHEHUS
3aJIaHbBI B SIBHOH (hopme.

[IpumeHaTs mpocTedmiMe NPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPHUUECKUX 3a/1a4.

[IpuBOANTH TpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H
YKA3HHU, PACMIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIWU3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh H3YYEHHBIE TOHATUS B IMPOLECCE IIOMCKA PEIICHHS
MaTreMaTH4ecku CHOpPMYJIHPOBAHHON TMpPOOJeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyalluM Ha S3bIKE TE€OMETPHUM, MCCIEA0BATh TOCTPOEHHBIE MOJICIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, arliapara ajareopsl; penaTh
IIPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMH: IIIMHAPUYECKAs TOBEPXHOCTh, 00pa3yloIIne
HUJTUHIPUYECKOW  TMOBEPXHOCTH;  IMWIMHADP,  KOHWUYECKAas  IOBEPXHOCTD,
oOpa3yroIue KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruyeckasi TOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (IIIMHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE PacioyioKeHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CIOS, BBHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M TIOMIAQAM  TIOBEPXHOCTEM  TeNl  BpalleHUs,
Tr€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAaIICHHUS.

BBIUUCIATh COOTHOIIEHUS MEXIY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
MMOJOOHBIX TEI.



N300paxarh u3ydaemble (PUTYypbl OT PyKHM M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BhInONHATH (BBIHOCHBIC) MJIOCKUE YEPTEHKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUs TEJ BPALLECHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HUHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX (PHUTypax, IPEACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

OnepupoBaTh MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATH JOEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIO0, OOBACHATH, KAKUMH CBOWCTBAMH OHU 00JIaJakO0T.

[IpuMeHATH IPaBUIIO NIApaJUICIICIIAIIEA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPAMHU, CKAJISIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YKCIIO, YIOJI MEXIY
BEKTOPaMM, CKaJIPHOE MPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3afaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMUHAT.

[IpumensaTs reomerpuueckue (aKThl ISl PELICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANnoJIarainX HECKOJIBKO IAaroB PELIEHHUs, €CIU YCIOBUs TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocreinne reoMeTpUYECcKUE 3a1adyd HAa NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amauM Ha [10Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHHM W
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH IO 00pa3laM WM aIrOpUTMaM, IPUMEHSIS
U3BECTHBIC METO/bI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP  MpOCTEHIIME MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE HpPUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOMYYECHHBIE 3HAHMS Ha IMPAKTHKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TIOHATUS B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTUYeCKd CHOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallul Ha S3bIKE TI'€OMETPUHM, HWCCIEN0BATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MTOHATHI U TEOpeM, anmnapaTa anreOpsl; pemaTh
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B cTepeoMeTpuio

[Ipsimble ¥ TIOCKOCTH B POCTPAHCTBE.
[TapamienbHOCT IPSIMBIX U INIOCKOCTEH

[lepnieHUKyYASIPHOCTD MPSMBIX U
IJIOCKOCTEN

VYTIIbl MEXIY IPSIMBIMU U TJIOCKOCTSIMU
MHororpanHuku
OO6BbEMBI MHOTOI'PaHHUKOB

[ToBTOpEHME: ceueHUs], paCCTOSHUS U yTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Koan4yecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHnTpoJbHbIe
padoThbI

S S N

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
Ne i/m
NporpamMMbl

Tena BpaieHus
OO0BEMEI Tel
BekTopbl 1 KOOPAWHATHI B TPOCTPAHCTBE

[ToBTOpeHme, 06001IEHNE,
cucTeMaTHu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

12

10

34

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypenI

OCHOBHBIE IIOHATHS CTEPEOMETPHUHU: TOUKA,

npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuna n3o0pakeHus Ha PUCYHKAX: 1
n300pakeHus MII0CKOCTEH, MapaieIbHbIX

IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

INousTus: nepeceKkaromuecs miIoCKOCTH,
MnepeCceKaromuec: mmpsamMad u riIoCKOCTb

IlousTus: MNepeCceKarommecs mIoCKoOCTH,
NnepeceKaromuecs npsamas 1 rmioCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,

n300pak€H1e MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha NPOECKIMOHHBIX YePTEkKaX

HauanbeHble cBeieHus 0 KyOe 1 mupamu/e,

ux pa3BEPTKU U Mozenn. CeyeHus 1
MHOT'OTPpaHHUKOB

HauanpHbie cBeieHus 0 KyOe U mupamusie,

uX pa3BEPTKU U Moenu. CeueHust 1
MHOTOTPaHHUKOB

ITousTre 06 aKCHOMAaTUYECKOM

MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIICACTBUS U3 HUX
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11

12

13

14
15
16

17

18

19

[ToHsTHE 00 aKCMOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

[TonsiTue 06 akcHOMaTUYECKOM
MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEpPECEKAIOIINECS,
napajuieJIbHbIe U CKPEIIUBAOLIUECs
psiMble

[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: MapalieNbHbIE MPSIMbIE B
MIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX
MPSAMBIX

[TapanienbHOCTb MPSMBIX U IJIOCKOCTEN B
npoctpaHcTie: [lapamienbHOCTh PSAMON U
IJIOCKOCTH

VYriibl ¢ COHaNpPaBIE€HHBIMUA CTOPOHAMHU
VYroa Mexay NpsAMbIMU B IPOCTPAHCTBE
Yron Mexay NpsMbIMU B IPOCTPAHCTBE
[TapannensHOCTh IIOCKOCTEM:
napajuieJbHbIe MNIOCKOCTH

CBoiicTBa napaienbHbIX MJIOCKOCTEN
[Tpocreiimue mpoCTpaHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPasdp, KyO,



20
21

22

23

24

25

26

27

28

29

30

31

32

napajuieJIeumnes
[Toctpoenue ceuenuit

[TocTpoeHue ceueHui

KontponbHas padota o teme "l[Ipsimbie u
IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIOCKOCTEN"
[lepneHquKyIIPHOCTD NPAMOM U
IUIOCKOCTH: MIEPIEHANKYJIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

IIpsiMble napaensHble U
NEePIEHIUKYIISIPHBIE K INIOCKOCTH

ITpsimble napasuienbHbIE U
NEePIEHIUKYIISPHBIE K INIOCKOCTH
[Tpu3Hak NepneHIuKyISIPHOCTH IPSIMOU U
IUIOCKOCTH

IIpu3Hak NeprneHANKYIJISIPHOCTH IPSIMOM U
IIJIOCKOCTH

Teopema 0 IpsIMOI IEPIIEH IUKYJIIIPHOM
IIJIOCKOCTH

Teopema o psIMOI EPIIEHIUKYJIIIPHOMN
IUIOCKOCTH

Teopema 0 psIMOIL EPIIEHIUKYJIIIPHOMN
IUIOCKOCTH

IlepnieHUKYISp U HAKIIOHHBIEC: PACCTOSIHUE
OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

HepHeHI{I/IKy.TISIp 1 HAKJIOHHBIC: pACCTOSAHUC
OT TOYKHU OO INIOCKOCTH, PACCTOSIHHUEC OT



33

34

35

36

37

38

39

40

41
42
43

44

IIPSIMOM 10 IJIOCKOCTH

[lepneHIuKyIsIp ¥ HAKIIOHHBIE: PACCTOSHUE

OT TOYKH [0 IIJIOCKOCTH, PACCTOSTHUE OT 1
IIPSIMOM 0 IUIOCKOCTH

[lepnieHIuKyIsIp U HAKJIOHHBIE: PACCTOSIHUE

OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOY A0 IUNIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJ, JUHEHHBIN Yroil
JByTPaHHOTO yTia

JIByrpaHHBIN yro, TUHEHHBIN yroil
JBYTPaHHOTO yTia
IlepneHquKyIsIPHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPIIEHIUKYISIPHOCTH IBYX 1
IUIOCKOCTER

[lepnieHIUKYISIPHOCTD MJIOCKOCTEM:

IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX 1
IUIOCKOCTER

[TepneHIUKYISIPHOCTD MJIOCKOCTEM:

IIPU3HAK NEPIIEHIUKYISIPHOCTH ABYX 1
IIJIOCKOCTEN

Teopema o TpEX nmepneHIUKYJIIApax

Teopema 0 TpEX nepneHAUKYISAPAX

TeopeMma o TpEX nepHeHaUKYJIIApax

KonTponbHas padbota no temam
"IlepneHIUKYISIPHOCTD MPSIMBIX U 1
mIockocTe" u "YTiael MeXAy NPSIMbIMU U
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46
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48

49

50

o1

IocKoCcTIMu"

ITousTue MHOTI'OI'paHHHUKa, OCHOBHBLIC
3JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIE U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH, pa3BépTKa
MHOTI'OIrpaHHUKaA

IIpusma: N-yronpHas Npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMas U HaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen, NpsAMOyTrOJIbHBII
napajuieJIeuIe]] 1 ero CBOMCTBa

IInpamupa: N-yrojapHas NupaMua, TpaHd U
OCHOBaHME HPaMUJIbI; OOKOBas M MOJTHAS
[IOBEPXHOCTH IUPAMUBI; IPAaBUIIbHAS U
yCeu€HHas upaMuaa

[TpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE
MMPaBUJIBHOI'O MHOTOT'paHHUKA, IIpaBUJIbHAA
npu3sMa 1 rnpaBuJibHas NUpaMuaa,
MpaBUJIbHAA TPCYTOJIbHAA IMUpaMuaa U
MIPABUIIBHBIN T€Tpasap; KyO
[TpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTAdP, JOAEKAIP U
HKOCAdIP.

CumMmeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIBHO TOYKH, IPSIMOM, IIIOCKOCTH.
DJeMeHThl CAMMETPUHN B MUPaMUAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

Brruncienue 31eMeHTOB MHOT'OI'paHHUKOB!
pEOpa, TuaroHa u, yribl

[Tnomaas 6OKOBOW MOBEPXHOCTH M MOTHOM
MOBEPXHOCTHU MPSAMOM MPU3MBI, ILIOIIA b
OCHOBaHUH, Teopema 0 OOKOBOIA
MOBEPXHOCTHU MPSIMOI MPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPaBUILHON MUPAMHUIBI,
TeopeMa o IJIoaau OOKOBOH OBEPXHOCTH
YCEUEHHOU IUpPaMU/IbI

KonTponbhas pabota no teme
"MHuororpaHHuku"

[TonsTHE 06 00BEME
O0BEM TUpaMuUIbI
O0bEM nupamuIbl
O0BéM UpamMuIbI
O0bEM nupamMuIbl
O06BEM npu3MBbI
O0BEM TPU3MBI
O06BEM npu3MBbI

Kontponbnas pabora mo teme "O0bEMBI
MHOT'OIPAaHHUKOB"

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHuil. [loctpoeHue ceuenmii B
MHOTI'OI'paHHHKE

[ToBTOpeHME, 0000IIEHNE CHCTEeMATHU3 AN
3HaHUH. BeluncieHne pacCTOAHUM: MEXIY
JIBYMS TOYKaMH, OT TOYKH JIO TIPSIMOH, OT

N R R R Rl = = =S =

-



TOYKH OO IMIIOCKOCTHU, MCIKIAY
CKpCIIMBAOIUMHUCS ITPAMBIMU

67 Hrorosasi koHTpOIbHAs paboTa

[ToBTOpEHue, 00001IEHNE CUCTEMATH3AIIHS
3HaHWH. Beranucinenue yrioB: Mexay

68 CKPEIUBAIOIIUMHUCS TIPSIMBIMH, MEXTY
HPSMOH M TUIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEXY TIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB 10
[TPO'PAMME

68



11 KITACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE

Jara uudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTeJIbHbIC

padoThI padoThI pecypenI

Cdepa u map: neHTp, paanyc, uameTp;
IUTONIA (b IOBEPXHOCTH CEphI
Bsaunmuoe pacnonoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K 1
cdepe; maowmaab chepsl
N3obpaxkenue chepsl, mapa Ha
iockoctd. CeueHus mapa

[{umuaaprdeckast TOBEPXHOCTb,
00pasyroIue MIIHHIPUICCKON
MMOBEPXHOCTH, OCh IIHJIMHIPHUIECCKOM
MOBEPXHOCTHU

[umusap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yoIas 1 OCh;
[UIOIIAAb OOKOBOM M IOJHOMN
MOBEPXHOCTHU

N306paxeHne NUINHAPA HA MJIOCKOCTH.
Pa3eéprka nununapa. CeueHus
UWIMHIPA (TUIOCKOCTHIO, MapasieIbHON
WM TIEPICHIUKYISIPHON OCH IIUITUHAPA)
Konundeckast TOBEpXHOCTH, 00pa3yromue
KOHUYECKOU OBEPXHOCTH, OCh U 1
BEpILIMHA KOHUYECKON TTOBEPXHOCTH



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHMeE 1 BepIlINHA,
oOpa3yrormiasi 1 0Ch; IUIOMAIs OOKOBO U
IIOJIHOM ITOBEPXHOCTHU

VYceuéHHblil KOHYC: 00pa3yolme u
BBICOTA; OCHOBaHMA U OOKOBas
IIOBEPXHOCTh

N306paxeHre KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca
(MI0CKOCTHIO, TapaIebHON
OCHOBAHHUIO, U INIOCKOCTHIO, TPOXOIALIEH
yepe3 BEPLIMHY)

Komb6unanus ten Bpamienus u
MHOTOTPaHHHUKOB

MHoOrorpaHHuK, OIMMCaHHBIN OKOJIO
cthepsr; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIM B TEJIO BPALEHUS
[Tonstre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tl

O0béM HMIMHIpa, KOHYyCa

O06bEéM mapa u mionaas cheps
[TomoOHbBIE Tena B IPOCTPAHCTBE.
CoOTHOIICHUST MEKIY TUTOLIAAIMU
NOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEIT
KontponbHas pabota mo temam "Tena
BpaimeHus" u "O6beMbl Ten"

BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE
CrnoxeHue 1 BHIYUTaHHE BEKTOPOB

YMHOKXEHHE BEKTOPa Ha YUCIIO



21

22

23

24

25

26

27

28

29

30

PasnosxeHune BekTopa 1o TpéM
HEKOMIUIaHAapHBIM BekTopam. IIpasuio
napajuleenue1a

Pewienue 3anay, CBA3aHHBIX C
IIPUMEHEHUEM IPaBUIl ICUCTBUH C
BEKTOpaMH

[TpsimoyToNbHAS cUCTEMa KOOPAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
[Ipocreiimune 3agaun B KOOpAUHATaX

VYroa mexay Bektopamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB

Brluucnenue yrioB Mex1y IpsIMbIMU U
IJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIM METOI IPU
pEIIEHUH T€OMETPUUECKUX 3a1a4

KoHnTtponbHas pabota mo teme "BekTopsr
Y KOOPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpeHnue, 06001mEeHNE U
cucremaru3anus 3HaHuil. OCHOBHBIC
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpeHnue, 0600IIEeHNE U
cucreMaTru3sanuva sHaHui. OCHOBHEIE
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IJIAaHUMCTPHUN

[ToBTOpeHnue, 0600ImIEeHNE U
cucTeMaTu3alysg 3HaHUH. 3agauu
MIIAHUMCETPHUHU U MCTOABI UX PCUICHUA



[ToBTOpeHnue, 0600ImIeHNE U
31 cucreMaTu3sanuia 3HAHUH. 3aﬂaq1/1
IJIAHUMCETPHUHU U MCTOABI UX PCUICHUA

[ToBTOpeHnue, 06061IeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIC

32
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEOMETPUH
33 HroroBast KoHTpoIbHAs paboTa
34 [ToBTOpeHue, 0600IICHNE U

cUcTeMaThu3anusd 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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