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AHHOTAL U

PaGouas nporpamma yudeGHOro kypca «I'eomerpusi» 6a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepabHOTO
roCyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, W TPAAUIMA POCCUIMCKOTO 00pa3oBaHUS.
Peanu3zanusi mporpaMMbl 00€CIieYMBAET OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJISI CaMOPA3BUTHSI W HENPEPHIBHOIO 0O0pa30BaHMS,
IEJOCTHOCTh OOIIEKYIbTYPHOTO, JIMUHOCTHOTO U I[IO3HABATEIbHOTO pPa3BUTHUS
JUYHOCTH 00YYarOIIIXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpHUH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsT OOYCJIOBIEHA MPAKTHUECKON 3HAYMMOCTBIO METANpeIMETHBIX |
NPEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS TE€OMETPUHM B HANPaBICHUH JHMYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHpOBaHUA (YHKIIMOHATHLHON MAaTeMaTHYeCKOM
IPaMOTHOCTH, U3YUYEHHS IPYTUuX y4eOHBIX AUCHMIUIMH. PazButre y oOydaronuxcs
MPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M TPOUCXOXKIEHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHH pPEaTbHOTO W HACATHHOTO, XapaKTepe OTPaKCHHS
MaTeMaTH4YECKOM HAYKOH SIBJIEHUU U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHU
B CUCTEME HayK U pOJIM MaTeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCS, a
TaK)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMUMBIX MJIs1 aJalTallid B COBPEMEHHOM
oOuiecTse.

['eomeTpus siBiseTcs OAHUM M3 0A30BBIX IMPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, TaK Kak OOECHeYMBAE€T BO3MOXKHOCTh H3YUYEHHS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HANpPaBIEHHOCTH, TaK U TyMaHUTapHOU.

Jlormdeckoe MbIIUICHHE, (GOPMUPYEMOE TPU HU3YYCHHHU OOYYarOIIUMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IIETOYKHU JIOTHUECKUX YTBEPKICHUHN
B XOJ€ pELICHUS TeOMETPHUYECKHUX 3a/]ady, YMEHHE BBLIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPU PEIICHUM 3a7ad4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKHU.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeATeTbHOCTH uejoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBHE €ro COIMaNIbHOTO ObITHS, (opma
OTPaXEHUSI OKPYI)KAIOIIEr0 MHpA, YCIOBHUE YCHENIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBECHHBIMHU
o0pazamu 00BEANHSIET Pa3HbIC BUABI yI€OHOU U TPYJIOBOM EATEIHHOCTH, SBISETCS
OJHUM €3 TPOPECCHOHATHPHO BaXKHBIX KadecTB, IMOITOMY aKTyaldbHa 3ajadya



dopMupoBaHus y  OOyYalOIIMXCS  MPOCTPAHCTBEHHOI'O  MBILIUICHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBILIUIEHUSS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESATEIHHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpamMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a3o0BOM
ypoBHE O0OyueHuss — 00OmeoOpa3oBaTeNbHOe U OOIIEKYJIBTYPHOE Ppa3BUTHE
oOyuaronmxcs yepes odecredeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHMUS
CUCTEMAaTUYECKUX TIEOMETPUYECKMX 3HAaHUM MW  JEUCTBUM, cHeuu(pUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEIIHOTO  MPOJOJDKEHHs  00pa3oBaHHUs IO
CHEUANTBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[IporpaMmma mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa MJis
00yyaromxcs CpeHeN MIKOJIbl, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha ypOBHE OCHOBHOrO 001ero oopasoBanus. Takum oOpa3om, oOyuaroiuecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH 00IIIME€ MaTEMAaTUYECKHUE YMEHUS, CBA3aHHBIE CO
cnequ(pUKol reoMeTprur U HeoOXOAUMbIE ISl KU3HU B COBPEMEHHOM OOUIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh U3yYUTh F'€OMETPHIO OoJjiee rIyOoKo, eciiu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHX 3HAHUAX B
po¢eCCUOHATILHON JIEATEIbHOCTH.

JlocTkeHHe Lenu OCBOEHMSI MPOrpaMMbl OOECIIEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [lpuopuTeTHbIMM 3aJayaMu  OCBOEHHA  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMHpOBaHME NpPEJICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmMupoBaHHUE NpPeACTABICHUS O MHOIOTPAHHUKAX U TEJaX BPAILEHUs KaK
0 BaXXHEMIIMX MaTEeMaTHUYECKHX MOJEJAX, MO3BOJISIIOIIMX OIMUCHIBATH U
U3y4aTh pa3HbIC SBJIECHUS OKPYKAIOIIEro MUPA;

e (opMHpOoBaHME YMEHMsI pAacllO3HaBaTb Ha 4YepTeXaxX, MOJENSIX U B
peaslbHOM MHUPE MHOTOTPAHHUKY U TeJla BpallleHUS;

e OBJAJCHUE METOJAMM PEIICHMs 3a/lay Ha MOCTPOCHMS Ha M300paMEHUsX
MPOCTPAHCTBEHHBIX (UTYD;

e (opMHupOBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHHSI U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJAJCHUE  AJITOPUTMAMHU  pEHIeHUs]  OCHOBHBIX  THUIOB  3aj]ay;
bopMHpOBaHHE yMEHUS MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTEIbHbIC
pacCcykKJIeHusT B XOJE pEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a4ad C
IPAKTUYECKUM COJIEP)KAHUEM;

e Pa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATENIbHON aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUICHHUS;



o (opmupoBanue GyHKIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON I'€OMETPHUH:
yMEHHUE PACIO3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX JKU3HEHHBIX CUTyalUsX U IPU U3yYEHUU
APYTUX  y4eOHBIX  TPEAMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEM, POPMYyIHMPOBATh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
IF€OMETPUYECKAE MOJCIHM, IPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKUU
anmapar I pelleHus MIPAKTUKO-OPHUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATH MTOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTETPHON OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUH B HA4YaJIE €r0 U3y4YEHUs 3a1a4, PEIIaeMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJl HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NMPOTEKAaHNE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K JaIbHEUIIEMY
W3YUYEHHIO ITPEAMETA.

[Tpennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHMs, TO
€CTh TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
[IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX IPEACTABICHUU Y
ydalmxcs B Kypce CTepeoOMETpUN IPOBOAMUTCS 3a CUET PELICHHUsI 3a7a4 Ha CO3/JaHHE
IIPOCTPAHCTBEHHBIX O0pa3oB M 3aJa4y HAa OINEPUPOBAHHE NPOCTPAHCTBEHHBIMU
oopazamu. Co3manue oOpa3a TPOBOIUTCA C OMOPOM HA HATJIAIHOCTH, a
OlepupoBaHUe 00Pa30M — B YCIOBHUSAX OTBJICUEHUS OT HATJISAIHOCTH, MBICIECHHOTO
W3MEHEHHUSI €70 UCXOJAHOTO COJIEP/KAHMUS.

OcHoBHBIE cozeprKarenbHble TMHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B POCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacnpesensercs He TOJIBKO M0 CoAepKaTeIbHbIM JIMHUSM, HO U 10 ToJjaM 00y4eHHUsI
Ha YPOBHE CpEIHET0 001Iero o0pa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pPE3yJbTaTam
OCBOEHHUsI paboueil mporpamMmbl, pachpefeNéHHBIM 10 TroJaM OO0y4YeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEI0BATENbHO U MOCTYIATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O0Yy4YarolUXCs, paclIupss |
yrayOssist e€, o0pa3ysi MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomeTpuun oTBOAMTCS 2 yaca B Henenmo B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
[apajuleJbHble M CKpeuuBaromuecs npsMsie. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMAPAJUIENbHBIE TMpPsAMBIE B NPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAYy MNPsIMBIMH B IIPOCTPAHCTBE.
[TapayeTbHOCTB INIOCKOCTEN: MapajliesIbHbIE INIOCKOCTH; CBOMCTBA MMAPAJUICIIBHBIX
miockoctel. [IpocTeiimye npocTpaHCTBEHHbIE (DUTYphl HA MIIOCKOCTHU: TETPa’p,
Ky0, mapasuiesienuIe];; HIOCTPOEHUE CEUCHHM.

[leprieHIUKYIJISIPHOCTD MPSMOM M IUIOCKOCTH: NEPIEHINKYJIAPHBIE IIPSMBIC B
[IPOCTPAHCTBE, IIPSMbBIE MapajuIeNIbHbIE W NEPIECHAMKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISAPHOCTH IIPSAMOM M IUIOCKOCTH, TeOpemMa O NPsAMOU
MEPIIEHAUKYJIIPHON IINIOCKOCTU. YTIIbI B IIPOCTPAHCTBE: YIOJl MEXAY IPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  Yroji, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM JI0 TIJIOCKOCTH, TPOEKITUS (PUTYPHI HA TUIOCKOCTh. [leprneHIuKyIIpHOCTD
TUIOCKOCTEMN: MPU3HAK MEPINECHAUKYJISPHOCTH IBYX IJIOCKOCTEW. Teopema 0 TpEX
NEPIECHINKYJISIPAX.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsIMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuleJIienunes; U ero corcrsa. Ilupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMU/IBI; OOKOBAs M TIOJTHAS TOBEPXHOCTH MUPAMUJIBL; PABUIIbHAS U
yceyéHHasg nHupamMuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHHMKA; MpPAaBUJIbHAS MpPU3MaA U
NpaBWJIbHAS NWPAaMHA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHAA W TPaBUJIbHBIN
TeTpa’p; KyO. IlpencraBieHne O mpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’p,
nozexa’ip ¥ ukocasap. Ceuenust Ipu3Mbl M MUPAMHUJIBL.

CummeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IIJIOCKOCTHU. DJIEMEHTHI CHMMETPHUH B TIMPAMUIAX, TAPAIIIETETTUIIEIAX, TPABUIIBHBIX
MHOT'OTPaHHHKAX.



Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEéOpa, JuaroHajd, YIJIbL.
[Tnomane OOKOBOM NOBEPXHOCTHM M IOJHOM IOBEPXHOCTU MPSIMONH IPU3MBI,
IUI0LIAAb OCHOBaHUH, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MPsAMOU npu3Msbl. [1no1mans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW NHpPaMUJbI, TEOpEMa O
Iomaau yceu€unoi nupamusl. [loustue 06 06péme. OOBEM MupamMuabl, IPU3MBIL.

[Tonobubie Tema B mnpoctpaHcTBe. (COOTHOIICHHS MEXIy IUIOUIAASIMU
HOBEpXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

11 KIIACC

Tena Bpamenus

[nnuHapuyeckas ITIOBEPXHOCTB, oOpa3ytouue HUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: oOcCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasymolias M OChb, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOoCcTU. KOoHyC: OcHOBaHME U BepIIMHA, 00pa3yromias
Y OCh; IJIOIIA (b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yIonme
¥ BBICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIA[b MOBEPXHOCTU CREpHI.
B3auMHoe pacrnionoxenue chepbl U IUNIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI0IAIb CEpPhI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka numuHIpa U KOHyCa.

KomOunaruu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIH
okoJi0 cepsl; chepa, BucaHHAsI B MHOTOTPAHHUK, WJIU TEJIO BPAILICHHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEMeE
NpsSIMOYTOJILHOIO Tapajuienenunena U ciaeAcTBus u3 He€. OObEM UMIMHIPA,
koHyca. O0BEM 1Iapa 1 iomaas chephl.

[Tono6ubeie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TOJI0OHBIX TEJL.

Ceuenus HHIMHPA (MapaJJIEIBLHO U MIEPIICHIUKYJISIPHO OCH), CEYEHUS KOHYCa
(mapayieIbHOE OCHOBAHUIO U ITPOXOSIIEE YEPE3 BEPILIMHY ), CEUEHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocT U B npocTtpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha 4ucio. Pa3znokeHne BeKTopa mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JACUCTBUU ¢ BekTopamu. [IpsisMmoyrosibHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopnuuatel BekTopa. [lpocreiimue 3amgaud B
KOOpJIMHATax. YTol MexJay Bekropamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brrurcnenue yrioB Mexay NPsMbIMHA M IUIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIN
METOJI IIPU PELICHUU I'€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOTrpamMMbl y4yeOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnuranme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UITUN 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOro OOIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHl U TpP.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIILJIOMY Y HACTOSIIIIEMY POCCHUICKONW MaTEMAaTUKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTHYECKOTO TOBEIACHMUS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAyLIETO.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIHOYash ACTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyKAeHUN; BOCIPUUMUYNUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MATEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro o0pasa >KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryJisipHast PU3nyecKasi akTUBHOCTD ); (PU3MUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JCATEIHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKESHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U peain30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEILICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HANpPaBJICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYypbl, MMOHUMAHUEM BIUSHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpellbl, OCO3HaHWEM TJ00aJBbHOTO XapakTepa HSKOJOTHUYECKHX MpodseM;
OpUEHTallMell Ha NMPUMEHEHHE MaTeMaTHUYeCKHX 3HAHMM JUIsl pelieHus 3ajad B
00J1aCTU OKpY>Karolel Cpe/ibl, INIAHUPOBAHUS TTOCTYITKOB U OIEHKH UX BO3MOXKHBIX
MOCTIEICTBUI [T OKPYKAIOILIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH W  OOIIECTBEHHOM  MpaKTUKH, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesTeTbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH IJi1 Pa3BUTHUS IUBWIM3ALUU;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEAOBATENbCKYIO NI€ATeNbHOCTh
WHJVMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTEUIMU.

1)  Vuueepcanvuvie  nosmasamenwvhvle  Oelicmsusi,  0becneyusaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUalowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpUMeHeHue  JO2UYECKUX,
ucce008amenbCKux onepayull, ymenuli pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue 1ecTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTpENeNICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpPAaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OPMYJIHPOBATH W  MOPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIC, YAaCTHBIE W OOIIWE,;
YCIJIOBHBIE;

e BBIABIATH  MaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;
npeiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,



e Jl€JIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKJIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKJAEHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHIO,
MPUBOJUTh MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;

e BBIOMpaTh CcHOCOO pemieHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBare/ibCKue 1eiCTBUS:

e HCHOJIB30BAaTh BOINPOCHI KaK HCCIENOBATEIbCKUN MHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUne, MpodiIemy,
yCTaHaBJIMBaThb HMCKOMOE€ M  JaHHOe, (OpMHUpOBaThH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CIJITAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
o0beKTa, SBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00bEeKTaMHU, SABJICHUSMH, MPOILECCAMU;

e  CaMOCTOSITEIBHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO HAOIONEHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3UPOBATH BO3MOKHOE pa3BUTHE IMPOIECCa, a TaKXKE BBIJIBUIaTh
MPENOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

e BBIABIATH JePUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JIJI PELICHUS 33]]a4U;

e BbpIOMpaTh HWHPOPMAIMIO W3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJU3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH UH(OOPMALIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJUTFOCTPUPOBATH IpauuecKH;

e OIICHUBATH HaJIEKHOCTh uHopManu o CaMOCTOSITEIILHO
c(hopMyJIHUPOBAaHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAmMueHvle  Oelicmsus,  0becnedugarom

ChOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oobmenne:

e BOCHPUHUMATH U (POPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMU
U 1eJIsIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMMCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110 XOJy PELICHHUS
3aJja4i, KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI 110 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIeMBbI, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HALICIICHHBIE HA IIOUCK
pELICHMsI; COIOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiora, oOHapyXHBaTh pa3iMyMe U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIICHUS  3a7auyd,  OKCIEpPUMEHTa,
HCCJIEI0BAHMSI, IPOEKTA; CAMOCTOATEIBHO BEIOMPATh (POPMAT BHICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHMMATh U UCII0JIb30BATh MPEUMYILECTBA KOMAHIHOM U MHUBUYaJIbHOU
paboThl MpHU pelieHuH Y4eOHbIX 3ajlay; MPUHHUMATH 1Edb COBMECTHOM
NESTENbHOCTH, IUIAHUPOBATH  OPraHM3alMI0 COBMECTHOM  paboThl,
pacnpenensith BHUIb paboOT, JOroBapuBaThCS, OOCYKIaTh MpPOLECC U
pe3ysbTaT padoThl; 0000I1aTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBIIOJHATH CBOI 4YacTh paOOThl U
KOOPJIMHUPOBATh CBOU IEUCTBHUS C APYTUMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPUSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyrisamuensle oeticmeaus, obecneuusarom Gopmuposanue
CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEILIEHUS 3aJ]a4i, BEIOUPaTh CIIOCO0 pelIeHHs
C YYETOM HUMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ yU4ETOM HOBOI
uHpopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU TO3HABaTEIbHOM pedaeKcuH KaK OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIEcca U pe3yibTara
peleHns MaTEMaTUIECKOM 3a/1auu;

MIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a49H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
MIPUYUHBI TOCTHKEHHS WIM HEJNOCTHKEHHUS PE3YJIbTAaTOB AECATEIbHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATHBI
10 KVIACC

OnepupoBatTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMeHATP aKCMOMBI CTEPEOMETPUM M CIEICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSMBbIX
U IUIOCKOCTEH.

KnaccuduurpoBaTte B3aMMHOE pPACHOJIOKEHHE MNPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPaHHBIA yroj, TpaHd ABYTPAaHHOIO YrIJa,
pebpo IBYIPaHHOTO YTIJia; JUHEHHBIM Yroyl JBYIpaHHOIO YIJIa; rpajycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M  HEBBITYKJIbIMI
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIMpaMMa; IMPU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccuduurpoBate ~ MHONOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUId
KJacCU(pUKAuU (BBITYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKU; IpPaBUIIbHbBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJljIesICUe bl ).

OnepupoBatTh MOHATUSAMHU: CEKYIIAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSICHATH IPUHILIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/ CIE0B.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJE€AOB, BBIIOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEITMYMH MO 00pa3iiaM WiH
QITOPUTMaM, TPUMEHSSI W3BECTHBIE AHATUTUYECKUE METOAbl MpU PEIICHUH
CTaH/JAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKH JO NpSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEITMYUH MO 00pasiiaM WiH
QITOPUTMaM, TPUMEHSSI M3BECTHbIE AHATUTUYECKUE METOAbl MpU PEILICHUH
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIYKMCIECHHE YIVIOB  MEXIYy
CKPEIIMBAIOIIUMHUCA MNPAMBIMHA, MEXKIAYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Boruncisars 00bEMBI M TUIOHIAAN TOBEPXHOCTEM MHOTOIPAHHHMKOB (MpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIYUCIISITh COOTHOIICHHS MEKTY TUIOIIA MU
NOBEpXHOCTEHN, 00bEMaMU TOTOOHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE;, LUEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHaTh reomeTpuueckue GakThl AJs PEIICHUS CTEPEOMETPUUECKUX 3a/1a4,
IIPEATOIAraoINX HECKOJIBKO IIaroB PEIIEHUs, €CJIH YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B IBHOU (hopme.

[IppuMeHATP MpoOCTEHIINME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpyBOAMTE IpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh TMOJMYYECHHBIE 3HAHMS Ha IMPAKTHKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATUS B IPOLECCE IIOMCKA PEIICHMS
MaTeMaTHU4ecku CGHOPMYJIUPOBAHHON TMPOOJIEMBbI, MOJEIUPOBATh pealbHbIC
CUTyallUM Ha A3BIKE TIE€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TeopeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHJpPHUYECKas IOBEPXHOCTb, 0O0pa3yrolue
HUIMHAPUYECKON MTOBEPXHOCTH; IMIIMHIP; KOHUYECKas IOBEPXHOCTh, 00pa3yIonme
KOHMYECKON TOBEPXHOCTH, KOHYC; CpeprudecKasi HOBEpPXHOCTb.

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

OOBSICHATH CLIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacronoxenne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHHE LIAPOBOIO CIOS, BHICOTA IIAPOBOIO CJIOS;
11apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAMM  TIOBEPXHOCTEH  Ted  BpalleHHs,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIJI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B CPEpy ¥ ONMUCAHHBIHI
okoJio cepsr; chepa, BiucaHHas B MHOTOTPAHHHK HITH TEJIO BPAICHHSI.

BbMuCasT COOTHOIICHHS] MEXIY TUIOMAASIMHI TMOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TEJL.

N300pakath u3ydaemble (GUTYpBl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) MIIOCKHUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.



W3BnekaTh, HWHTEPIPETHPOBATH H MPeoOpa3oBbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpejCcTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BpINOJNHATE JIEUCTBHUSL CHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBICHATH, KAKUMH CBOWCTBAMH OHU 00JIaIaIOT.

[IpuMeHATh TpaBUIIO NapaJUICIEINIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxoanTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXIY
BEKTOpPAMH, CKaJSPHOE TMPOU3BEIAEHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[TpumensTh reomeTpuueckue (HakThl 7151 PEHICHHS CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIATAIOIINX HECKOIBKO IIarOB PEILICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (hopme.

Pemate mpocrelmme reoMeTpuyecKue 3a1add Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOAA.

Pemlatp 3agauM Ha [10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHHM H
HaXO0XXJICHUE T€OMETPUYECKUX BEJIUYHUH 10 00pa3liaM WiIu ajJropuTMaM, MpUMeHss
M3BECTHBIE METOJIBI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMaTUYECKUX 3a7a4.

[IpumeHaTs mpocTedmMe NpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3aaY.

[IpuBOoAUTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MONYyYEHHbIC 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallul W TPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IOUCKA PEIICHUSA
MaTeMaTU4ecKu CHOpMyIHPOBAHHON TPOOIEMBI, MOJEIUPOBATh pPEabHbBIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHIATHI U TEOpeM, anmnapara aareOpsl; pemaTh
MPAKTUYECKUE 3a]1a41, CBSI3aHHBIE C HAXO0XKICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC
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HOBTOpeHI/IeZ CCUCHU, PACCTOSAHUSA U YIJIbI

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHTpoJbHbIe
padoThbI

S I N N

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

Tena BpaieHus
OO6bEMBI TEN
BekTopbl 1 KOOpAUHATEI B IIPOCTPAHCTBE

[ToBTOpeHue, o600IIEH e,
CHUCTEMAaTH3aI1s 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

12

10

34

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHuss oOpa3oBaTe/IbHbIE

padoTbl padoThI pecypenI

OcCHOBHBbIE TIOHATHUS CTEPEOMETPUU:
TOYKa, MPsIMasi, MI0CKOCTb,
npoctpaHcTBO. [IpaBuna n3o0paxkeHus Ha
pUCYHKAX: N300pakKeHUS TUIOCKOCTEH,
napauIeIIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

TlonsTus: NEepeCCKaromurecs nmioCKOoCTHU,
MEepeCCKaromuecs npsamMas u rmiIoCKOCTb

IlonsaTus: nepeCeKaromumecsd rmiIo0CKOoCTH,
NepeceKarommecs npsaMas 1 IiI0OCKOCTh

3HaKOMCTBO C MHOTOI'PaHHHKaMHU,
4 n300pakeHre MHOTOTPAHHUKOB Ha 1
PHUCYHKAaX, Ha MPOEKIIMOHHBIX YepTeKax

HauanbHbIe cBeficHUs 0 KyOe U

5 UpamMu/Ie, uX pa3BEPTKH U MOJICIH. 1
CeueHusi MHOTOTPaHHUKOB
Hauanwsubie cBeeHus o kyoe u

6 MUPAMHJIE, KX PA3BEPTKH U MOJICITH. 1
CedeHHUs MHOTOTPaHHUKOB



10

11

12

13

14
15
16

17

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

[MoagaTre 00 aKCMOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HAX

[TonsiTHE 06 aKCHOMATHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

Bzanmuoe PAaCIIOJIOKECHUC IIPSAMBIX B
MMPOCTPAHCTBE: NICPECCKAIOIIUCCA,
NnapaiyiCJIbHbIC U CKPCHIMBAOIIIUECH
pAMBIC

[TapanienbHOCTh MPSMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE: MapaiebHbIE MPsMbIe
B IIPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX
MPSIMBIX

[TapannenbHOCTh NMPSAMBIX U INIOCKOCTEH
B mipocTtpancTBe: [lapannensHocThb
IPSIMOM U TTIOCKOCTHU

VYTI1bl ¢ cOHaNpaBICHHBIMUA CTOPOHAMU
VYron Mexay NpsiMbIMU B IPOCTPAHCTBE
Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
[TapamienbHOCTD IIIOCKOCTEMN:
napajulesbHbIE III0CKOCTH



18

19

20
21

22

23

24

25

26

27

28

29

30

CBolicTBa napauielIbHbIX IIOCKOCTEH
[Ipocreiine npoCTpaHCTBEHHbBIE
(GUrypsl Ha MIIOCKOCTH: TETPAIP, KyO,
napajuiesenumne

[Toctpoenue ceuenui

[TocTpoenue ceuenui

KontponbHas padora no teme "[Ipsimbie
Y TUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIOCKOCTEN"
[leprieHAMKYISAPHOCTD MPAMOMN 1
IUIOCKOCTH: MIEPIEHANKYJIIIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

[IpsimMble mapasnienbHbe U
NEPIEHIUKYJIAPHBIE K IITIOCKOCTH
[IpsimMble napajieabHbIe U
NEPIEHIUKYJISIPHBIE K IJIOCKOCTH
[Ipu3Hak nepneHIuKyISIPHOCTH NPSIMOU
1 TUIOCKOCTH

[Ipu3Hak nepneHIuKyJISPHOCTH IPSIMOU
1 TUIOCKOCTH

Teopema o0 psiIMO¥ NTEPIIEHANKYIIIPHOU
IJIOCKOCTH

Teopema o0 psIMOi NTEPIIEHAUKYIIIPHOU
IUIOCKOCTH

Teopema o mpsiMOl EPIIEHANKYISPHOM
TUIOCKOCTH



31

32

33

34

35

36

37

38

39

40

41

[leprnieHauKyIsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU A0 INIOCKOCTH,
paccTostHuE OT MPSIMOM A0 MIOCKOCTH

[lepneHquKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKHU J0 IJIOCKOCTH,
paccTosiHuE OT IPSAMOM 10 TNIOCKOCTH
[IeprieHauKysp ¥ HAKIIOHHBIE!
paccrosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT NMPSIMOM J0 IJIOCKOCTH

[lepneHUKyIsIp U HAKIOHHBIE:
pPacCcTOsIHUE OT TOYKH /10 MIIIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 IIIOCKOCTH

VYTIIBI B IPOCTPAHCTBE: YIOl MEKIY
IIPSIMOM U IIOCKOCTBIO

JIByrpaHHBIN yroJi, TUHEHHBIN yroi
JIBYTPaHHOI'O yTIJa

JIByrpaHHBIN yroJi, TUHEHHBIN Yroil
JIBYI'PaHHOIO yIJa
[TepnieHAUKYIAPHOCTD MIIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYJIAPHOCTH ABYX
IIJIOCKOCTEMN

[leprieHANKYASAPHOCTD ITIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIJIAPHOCTH ABYX
IJIOCKOCTEN

[IepnieHAUKYIAPHOCTH INIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIAPHOCTH OBYX
IUIOCKOCTEN

Teopema 0 TpEX NEpPHEHAUKYIISIPAX



42
43

44

45

46

47

48

49

50

Teopema o TpEX nepneHAUKYIApax
Teopema 0 TpEX NEPHIEHAUKYIISIPAX
KonTponbnas pabota no remam
"I[lepnieHAUKYIAPHOCTD MPSIMBIX U
1ockocTe" 1 "YTibl MEXKIY IPSIMBIMU
U TJI0CKOCTSIMU"

ITousTue MHOTI'OI'paHHHUKAa, OCHOBHBIC
OJIEMCHTEI MHOI'OI'paHHUKA, BBIITYKIIBIE U
HEBBIITYKJIBIE MHOT'OT'PaAaHHHKH pa3BépT1<a
MHOTI'OIpaHHUKa

[Ipu3ma: N-yronpHas Npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBIL; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTB MIPU3MBI

[Tapamtenenunen, NpssMOYTOJIbHBII
napajiesIenune]] 1 ero CBOMCTBa
[Inpamuna: N-yronpHasi nupamMuaa, rpaHu
N OCHOBAHHWC MUpPaMHUBI; OoKoBas 1
IMOJIHAA MOBEPXHOCTH MUPAMUBI;
IIpaBWIbHAs U YCEUEHHAS TUpaMUIa

[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPAaBUJILHOTO MHOTOTPAHHUKA,
MpaBWIbHAS IPU3Ma U MTPaBWIIbHAS
nupamMua; IpaBUIbHAs TPEYTroJbHAS
MUpaMUJa U IPaBUIIbHBIN TeTpasip; KyO
[IpencraBneHune o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAIP U
HUKOCAdIP.



51

52

53

54

55

56
57
58
59
60
61
62
63

64

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, ITPSIMOH,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B
NUpaMUJIaX, apajuleenuIeax,
IIPABWJIBHBIX MHOIOTpaHHHUKAX
Brruncnenue 31eMeHTOB
MHOI'OI'paHHHMKOB: pEOpa, 1naroHasu,
YTIIbI

[1nomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTHU IIPSIMOM MPU3MBI,

miomaab OCHOBaHI/Iﬁ, T€OpEMA O OOKOBOI

MOBEPXHOCTU MPSIMOUN TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IMOBEPXHOCTHU HpaBHJ’IBHOfI nmupaMubl,
Teopema O TIomaau OOKOBOH
TIOBEPXHOCTH YCCUEHHON TTHPAMHU/IBI

KonTponbHas pabora no teme
"MHororpaHHuku"

[TonsaTre 06 00BEME
O06bEM upaMuIbl
O0BEM TUPaMHUTBI
O0BEM TUpamMuIBI
O0BEM TUPaMHUTBI
O0BEM IpU3MBI
O06BEM pu3MBI
O06BEM npu3MbI

KonTponpHas padora o teme "OO0bEMBI
MHOTOTPaHHUKOB"

R = R S S N N =

[EEN



65

66

67

68

[ToBTOpeHme, 0600IIEHNE
cuctemaru3anus 3HaHui. [ToctpoeHne
CEUYECHUN B MHOTOTPAaHHHKE

[ToBTOpenue, 006001IeHNE
cucTeMaTu3anys 3HaHu. Beraucnenme
PacCTOSAHUIN: MKy JBYMsSI TOUKaMHU, OT
TOYKH JI0 TIPSIMOM, OT TOUKHU JI0
IJIOCKOCTH, MEK]Ty CKPEIIMBAIOIIUMUCS
PSIMBIMU

HTorosast KOHTpoOJIbHAs paboTa

[ToBTopenue, 06001IEHNE
cucTeMaTu3aIys 3HaHui. Beraucienme
YIJIOB: MEXKY CKPEIIUBAIOIUMUCS
MPSIMBIMU, MEXTY TIPIMOM 1
MJIOCKOCTHIO, ABYTPAHHBIX YTJIOB, YTJIOB
MEXK]y TITIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



11 KUIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTunueckue
Bcero u3ydeHusi 0o0pa3zoBaTe/bHbIC
padoTsbI padoTsbI
pecypcsbl
Cdepa u map: ueHTp, paanyc, TuaMeTp; 1

TUTIOIIAb TOBEPXHOCTH CEPHI

Bsaumnoe pacnonoxenue chepsl u
2 IJIOCKOCTH; KacaTellbHas IIOCKOCTh K 1
cdepe; maomaab cheps
N3obpaxenue cdepsl, mapa Ha
mwrockoct. CeueHus 1mapa

Hunuaapudeckast HOBEPXHOCTb,
00pa3yromue MUINHIPUIECKOM
MIOBEPXHOCTHU, OCb HHHHHHquCCKOﬁ
IIOBEPXHOCTHU

Hunuaap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yIolas U OCh;
TJI011a]Tb OOKOBOM M MOJTHOM
MTOBEPXHOCTH

N300parkeHne HMIMHAPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus
6 UUIUHAPA (TTIOCKOCTHIO, TapauIeIbHOM 1
WA IEPTIICHANKYJIIPHON OCH
IUAJTUHIPA)
KoHnnyeckas noBepXHOCTb,
o0pa3yronire KOHUIeCKOn



10

11

12

13

14
15

16

17

MMOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOH MOBEPXHOCTHU

Konyc: ocHOBaHue u BepIMHa,
o0Opa3syromas ¥ 0Ch; IJIOMalb OOKOBOM
Y IIOJIHOW ITOBEPXHOCTHU

VYceuéHnblil KOHyC: 00pa3yrolye u
BBICOTA; OCHOBAaHUA 1 OOKOBas
IIOBEPXHOCTh

N3006paxkenne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TITOCKOCTHIO, MapalIeIbHOM
OCHOBaHUIO, U TUIOCKOCTHIO,
MPOXOAIIEeH uepe3 BEpUINHY)
KoMOuHanwst Ten BpaiieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, OMMCaHHBIN OKOJIO
ctepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WU B TEJIO BPAIEHUS
[onsatue 06 06bEMe. OCHOBHBIE
CBOIcTBa 0OBEMOB Tel

O0BéM uIMHIpa, KOHyCa

O06bEM mrapa u womaas chepsl
[Tomo6HbIE TeNa B IPOCTPAHCTBE.
CoOTHOIIIEHUS MEKTY TUIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX
TeN

KonrtpomnsHas padora no temam "Tena
Bpamenus" u "O0beMbl Ten"



18

19
20

21

22

23

24

25

26

27

28

29

BekTop Ha miockocT U B
MIPOCTPAHCTBE

Cl0XCHHE U BBIUNTAHHC BCKTOPOB
VYMHOXEHIE BCKTOpa Ha YUCJIO

Pasnoxenne BekTopa 1o TpéM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuio
napasuJiesienumnea

Pemenue 3ama4d, CBI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JCHUCTBUM C
BEKTOPaMH

[IpssmoyrosibHasi cucreMa KOOpAWHAT B
npoctpancTse. KoopAanHAThI BEKTOpA.
[Ipocreiimme 3aga4n B KOOpAUHATAX

VYron mexay Bekropamu. CKansipHOE
MIPOU3BEICHNE BEKTOPOB

Brruucnenue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU

KOOpI[PIH&THO-BCKTOpHBIfI MCETO/ IpH
PEIICHUU T'COMCTPUICCKUX 3a1a4

KontponsHas pabora o Teme
"BekTopsl 1 KOOPAUHATHI B
npocrpaHcTae”

[ToBTOpeHme, 0600mIEeHNE 1
cucreMatusanus 3Haguii. OCHOBHEIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IIEHNE 1
cucrteMatusanus 3Haguii. OCHOBHEIE



(dburypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IIeHNE U
30 cUcTeMaTu3alusd 3HaHui. 3agaun
HJ'[aHI/IMeTpI/II/I U METOABI UX peIHeHI/IfI

[ToBTOpenue, 00o0LICHNE U
31 CUCTEMaTu3anus 3HAHUH. 33,I[a‘-H/I
INIAaHUMETPHUU U MCTOABI UX PCUICHUA

[ToBTOpeHME, 0600MIEHNE 1
cucreMaTtusanug 3HaHuii. OCHOBHEIE

32
¢burypsl, hakThl, TEOPEMBI Kypca
CTEpEOMETPUH
33 Hroroas koHTposIbHAs paboTa
34 [ToBTOpenue, o6o0IIeHNE U

cUCTeMaTHu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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