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MMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 6a30BOro ypoBHs s
obygarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTa CPEAHETO OOIIEero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUUCKOTO 00pa30BaHUS.
Peanuzamus mporpaMMbl 00ecIIeunBaeT OBIAJACHUE KIFOYEBBHIMU KOMIICTEHITUSIMH,
COCTaBJISIIONIIIMU OCHOBY IS CaMOPA3BHUTHs W HEMPEPBIBHOTO 0O0pa3oBaHUS,
[EJOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PpPa3BUTHUS
JUYHOCTH O0YYarOIINXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpaszoBanmsi OOyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
MPEIMETHBIX PE3YJbTaTOB OOYyYEHHsS] TEOMETPUU B HAIpPABICHUH JIUYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHpoOBaHUA (YHKIIMOHATHLHON MaTeMaTH4YeCKOU
I'PaMOTHOCTH, U3y4YEHUS IPYTUX y4eOHbIX AUCIUIUIMH. Pa3BuTue y o0yyaromumxcs
MPaBUWIbHBIX TPEJACTABICHUM O CYIIHOCTH U MPOUCXOXKICHUU T'€OMETPUYECKUX
abCTpakmuii, COOTHONICHHH PEATBHOTO M HWICATHHOTO, XapaKTepe OTPaKCHUS
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M TPOLECCOB PEAIBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHUYE€CKOTr0 MOJCIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcss OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAET BO3MOXHOCTh H3Y4Y€HHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpYyEMOE MpU HM3YYEHUU OO0yHarOUIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKICHUMN
B XOJI€¢ peLIEeHUsI Te€OMETPUUYECKUX 3a7ad, YMEHHE BBIJBUraTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00macTsIxX aesTenbHOCTH dYenoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPAKEHUST OKPYXKAIOIIETO MHUpPA, YCJIOBUE YCIEHIHOTO IMO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazaMu O0O0BEAMHSECT pa3Hble BUALI YYEOHONW UM TPYIOBOM JEATEIBbHOCTH,



SBIISICTCS OJHUM W3 MPO(ECCHOHAIBFHO BAXKHBIX KAa4yeCTB, MMO3TOMY aKTyallbHA
3aa4a (OPMHUPOBAHUS Yy OOYYAIOIIUXCSH MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHCHTAa B
MOJITOTOBKE K MPAKTUYECKON JCATEITBHOCTH IO MHOTHUM HAIIPABIICHHSIM.

Ilens ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0O0yueHuss — o0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredyeHWe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIONB30BAaHUSI CHUCTEMAaTHYCCKUX TI'E€OMETPHUYECKMX 3HAaHWW W JICHCTBUH,
CHEeIM(PUIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJIKEHHSI 00pa3oBaHuUs
TI0 CTHCUATBHOCTSM, HE CBS3aHHBIM C TIPUKJIAITHBIM UCTIOIB30BAHUEM T€OMETPHUH.

[lporpamma 1o reomerpuu Ha 0a30BOM YpOBHE MpeqHAa3HAueHa st
00y4JaromuXcsi CPEAHEH MIKOJIBI, HE MCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHUN
Ha ypOBHE OCHOBHOTO 00miero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHbBIC
co crenu(uKoil TEOMETPUHM W HEOOXOJUMBIE [UIS J>KH3HH B COBPEMEHHOM
obmiectBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooiiee
r1y00Ko, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHANTBHOMN EATeIHLHOCTH.

JlocTmKeHHE 1M OCBOCHHUS MPOrPaMMbI OOECIIEUMBACTCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopUTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTrpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBisiroTCS:

e (opMupOBaHHWE TPEICTABICHHUS O TEOMETPUU KaK YacTHU MHUPOBOM

KyJBTYPBbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYIKAIOLIIM MHPOM;

o (dopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX W TElIax BpaIICHUS
KaK O BOKHEHIINX MATEMAaTHYECKUX MOJICIISAX, TIO3BOJISIONIUX ONMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opMupoBaHWE YyMCHHs paclO3HABaTh Ha YEPTEkKaxX, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHUKHU U TeJa BpalllCHMSI,

e OBJIaJICHUEC METOJAMHU PEIICHHUs 33a/a4 Ha MOCTPOCHHS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O
MHOTOIPaHHHMKAX M TEJIax BPAIICHUS K UX OCHOBHBIMU CBOWCTBAMH;

e OBJIAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajady;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOXKHBIC  JIOKA3aTEIbHBIC
pacCyXJIeHHs B XOJ€ PEIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, MO3HABATEIbHON  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMCHHM, KpUTUIHOCTH MBIIILICHYS;



e (opmupoBaHue (GyHKIIMOHATHHOM rPaMOTHOCTH, pEeIeBaHTHOU
F€OMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTYallUsIX M TMPU HU3YYEHUHU NPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaThb HX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIENH, IPUMEHSATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELIEeHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATD MMOJYyYEHHBIE PE3YJIbTATHI.

OTIMYUTETBPHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YeHUs 3aJad, pellaeMblXx Ha YPOBHE
UHTYWUTUBHOTO MO3HAHUs, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipenmourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MPAaKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcsi B KypCc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEuIeHus 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUpPOBAHUE
POCTpPaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOPOM Ha
HarjasAHOCTh, a OINEepUpPOBaHME O00pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepkarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpasaukmn», «lIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd He TOJIBKO II0 COJEp)KaTeNIbHBIM JIMHUSM, HO W IO TOJaM
00y4eHHs Ha YPOBHE CPEJTHEro 00I11ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOCHHS pabouell mporpaMMbl, pacmpeneN€HHbBIM 10 TroJaM OO0ydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJE€HHE T'€OMETPUUYECKUMU
MOHSATHUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJII0/IEHHEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPEJICTABICHUN OOyYarouIuxcs, paciimpss u
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomeTpun otrBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3auMHOe pacnonoxeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKArOLIUECH,
NapajyleJbHble M CKpeuuBaromuecs npsMble. [lapamienbHOCTs NPsAMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IApAJUICIIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU U TIJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajieNbHbIX Iuiockocted. [lpocreifmne mnpocTpaHcTBeHHbIE (UIYypbl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaieiaenunes; IoCTPOCHUE CEUECHUN.

[leprieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHAUKYJIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IPSMbBIE MAapaJUICNIbHBIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEHMHBIM yroda JABYTPAHHOIO  yIJa.
[lepieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoOeKius  ¢GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX NEPIEHIAUKYIIAPaX.

MHororpaHHuKHu

[loHsiITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtBa. [lupamupa: n-yroimpHas nupamuja, TPpaHd H
OCHOBaHHE MUPAMHJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMMU/IBI; TPABUIIHHAS U
yceyéHHasg mnHupaMuga. OJIEMEHTbl Npu3Mbl W nupamuiabl. IIpaBuiibHbBIE
MHOTOI'PaHHUKHU: MOHATHE NPABWIBHOI'O MHOIOTPAaHHUKA; IIPAaBUJIbHAS IIpU3MaA U
MpaBWIbHAS THUPAMUJA; MpPaBWIbHAA TPEYTrojbHAs MNUPAMUIA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue o0 MPaBWIbHBIX MHOTOIPAHHUKAaX: OKTadJp,
noaeKa’Ip ¥ ukoca’ap. CeueHus mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  JJEMEHTBl CUMMETPUM B NHpPAMHMAAX, NapajuieNeNnunenax,
MPaBUJILHBIX MHOTOIPaHHHUKAX.



Brruucnenne 9J1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHANH, YTJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOW MPHU3MBI,
oAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH TMPABWIHHOW MHUPAMUIBI,
TeopemMa O IUlomanu yceu€éHHoM mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MUPAMU/JIbI, TPU3MBL.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

Hunuuapuyeckas MMOBEPXHOCTb, oOpasyromue UUJTUHPUYECKON
MOBEPXHOCTH, OCh LMJIWHIPUYECKOW TMOBEpXHOCTU. [[unuHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasymolias M OChb, IUIOIMAab OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHocTu. KoHyc: OCHOBaHME U BepIInHa, 00pa3yromas
U OCh; IUIOMAAhL OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yloliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEeHTp, paauyc, AUaMETp; IUIOLIAJb MOBEPXHOCTU CGEpHI.
B3anMHoe pacmonoxkenue chepsl U IMIIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdepe;
TIJI0IA b ChEepPHI.

N306paskeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 006 00bEMeE
IPsIMOYTOJILHOTO Mapajuienienunena v cieactBuss u3 He€. OObEM UMIMHJApA,
KoHyca. O0BEM 1apa u miomaab cepol.

[logoOuble Tena B mpocTtpancTBE. COOTHOIICHUS MEXKIY IUIOAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

Ceuennsi mwiIMHApa (MapaJyIeIbHO W MEPHEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajijieIbHO€ OCHOBAHHMIO M TPOXOJAIIEE uYepe3 BEpIIHMHY), CEUCHUS
mapa.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty ¥ B mpocTpaHcTBe. Cli0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekropaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUjl JACUCTBUU ¢ BekTopaMmu. [IpsMmoyrosibHasg cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopawnatel BekrTopa. [Ipocreiimme 3amaum B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnienne yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I PU PEIICHUN T€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJbTaThl OCBOEHHS IMPOTPAMMBI  YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIINN 00YUaAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOr0 OOIIeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
nporeayp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKECHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
OCO3HAaHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYSCKUM MMPUMEHECHUEM JIOCTH)KCHUIN HAyKH U JICITEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHICCKUM acIieKTaM Pa3InYHbIX BUIO0B UCKYCCTBA.

du3nyeckoe BOCIUTAHNE:

c(hOPMHPOBAHHOCTHIO YMCHHS TPUMEHATH MaTeMaTHYCCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OT/bIXa, peryJspHas dbusnueckas AKTUBHOCTb); busngeckoro
COBEpIIICHCTBOBAHU, npu 3aHATHAX CIIOPTHBHO-0370POBHUTEIHHON
JEeSITeTbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTEeMaTHYeCKOMY OOpa3oBaHHIO U
caM000Opa30BaHUI0 Ha TPOTSHKEHWU BCEW >KW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKOW HAIPAaBICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COLUAIBHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  MpoOJeMm;
OpHEHTAlMEl Ha MPUMEHEHUE MAaTeMaTUYECKMX 3HAHUW Ui PELICHUS 3a/1ad B
00JIacCTH  OKpY >Karolllell cpenpl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOXHBIX ITOCIICICTBUN I OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [MOHUMAaHUEM
MaTeMaTUYeCKOW HayKuh Kak c]epbl uenoBEeYeCKOW MesTebHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI Pa3BUTUS LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKl W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYK) M HCCIEAOBATEIbCKYIO JAESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
oelucmsusiMuU, YHUBEPCAalIbHbIMU PecyIAMUSHbIMU OCUCTNGUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HPOUECCO8 00YYaowWuxcs (o0ceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYJxHCaAlowe2o0  Mupa,  NpuMeHeHue  J102UY4ecKUux,
ucce008amenbCKux onepayull, ymenuli pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATH U XaPaKTEPHU30BaATh CYIIECCTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUW MEXIYy TMOHATUAMH; (HOPMYIUPOBATH
OTIpENICICHNUs]  TOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIICHHS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W NPeoOpPa3OBHIBATE  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpULIATEIbHBIC, CAMHUYHBIEC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUIX;



npeajiaraTb  KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTHUBOPEUHNIL;

e JleNaTh BBIBOJbI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOYECHUH 110 aHAJIOT MU,

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJIECHUU (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTyMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

e BbIOMpaTh cHocoO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIbKO
BApUAHTOB peEUIEHUs, BbHIOMpaTh Hauboiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejLCcKue 1eMCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIENI0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MNpodiemy,
yCTaHaBNMBaTh HCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMH;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIEHHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOKHOE pPAa3BUTHE IMpoOllecca, a TAaKXKE BbIIBUTATh
IIPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAILIMH, JTaHHBIX, HEOOXOJUMBIX HJIsi OTBETa
Ha BONPOC U JJI PELICHUS 3a]auH;

e BbIOMpaTh UMH(OpPMALMIO U3  HMCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U JOPM MIPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOpMaXx,
WTIOCTPUPOBATH TpadUUuecKy;

e OLEHUBATH HaAEXKHOCTD uH(popmanuu 1o CaMOCTOSATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAmMUEHble Oelicmeus, 0becneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.

OO0menue:



BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHUU C
YCJIOBUSIMHU U HENISAIMH OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JIe 00CYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TEMBI,
pOoOJIEMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOM CYXIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB AHWANIoTa, OOHAPYXUBaTh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOPPEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTABIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCIICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIUU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyanuyectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMMYyIIecTBA  KOMaHIHOH U
WHANBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMAThH 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPraHU3alUI0 COBMECTHOMU
paboThl, paclpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4J€HAMH KOMAaHJbI;
OLICHUBATh KauyeCTBO CBOET0 BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pemeHus
C Y4ETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpoulecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPHU PEIICHUU
3a71a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OIINOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENH W YCJIOBHUSIM, OOBSICHATH
MPUYUHBI TOCTUKEHHSI WIM HEJIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSMU: TOUKA, IPsIMas, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX MPU PELICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: NAPAILIETBHOCTb U MEPIEHIUKYISIPHOCTD MPAMbBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIOJIOKEHHE MPSAMBIX M IIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTH MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHMKOB (MMMpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccupuuupoBate ~ MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPaBUIIbHbBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApaJICICIUIIEAbI ).

OnepupoBaTh MOHATUSMHU: CEKYILAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CTpouTh ceYeHHs] MHOTOTPAHHUKOB METOJOM  CJE/IOB, BBINOJHATh
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aJITOpUTMaM, IPUMEHSST M3BECTHBIE AHAJIUTHUUYECKUE METOJbl IMpU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIUYMCIIEHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKHM JO IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMYUH 0 o0pa3lam Wiu
aJITOpUTMaM, IPUMEHSS M3BECTHBIE AHAJIUTHUUYECKUE METOJbl MpU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKHMX 3aJad Ha BBIYUCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YIJIOB.



Beruucnars 00bEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM (GOpMyJ; BBIUHUCIATH COOTHOIICHHUS MEXIY
IUIOMIAASIMU TTOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb W
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIOCKOCTh CUMMETPHUH (UTYPBHI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPeACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararolruX HECKOJIBKO IIAr0B PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHAT, mpocTedIMe NPOTPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOAUTE TPUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEHW B MPHUPOJIE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMOJyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W TPUMEHATh HU3YYEHHbIC IOHATHUS B MPOLECCE IOUCKA PEMICHUs
MaTreMaTu4ecku CHOpPMYJIMPOBAHHON TPOOJIEeMbl, MOJEIUPOBATh pealibHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, aliapara aareopsl; penaTh
IIPAKTUYECKUE 3a]1a41, CBA3AaHHbBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3ylolue
HUWJTUHIPUYECKOW  TMOBEPXHOCTH;,  IWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yromye KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBats Tena Bpamienus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunupoBats B3auMHOE pacroyioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAJM  TMOBEPXHOCTEH TN  BpaIlEHUs,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
OMMCaHHBIA OKOJIO cdepsl; cdhepa, BOUCAHHAS B MHOTOTPAHHUK WIIK TEJIO
BpalICHUA.

BbIunCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOAO0OHBIX TEJl.



N300paxxate u3ydaemble (PUIypbl OT PYKM M C NPUMEHEHUEM IPOCTBIX
YepPTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepPTEKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIHOXKEHUSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHATh IPaBUIIO NIApAJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXAY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEACHUE, pACKIaAbIBATE BEKTOp IO JABYM
HEKOJUIMHEApHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomerpuueckue (axkThl ISl PELICHHUS CTEPEOMETPUUYECKUX
3a7a4, IIPEANOJIAraloIuX HECKOIBKO LIaroB PELICHMs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemate npocreimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTebCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIeHWEe FeOMETPUUECKUX BEJIMYMH 110 00pa3laM WK aJlrOpuTMam, MpUMeEHss
U3BECTHBIE METO/BI IPU PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs  mpocrediMe NpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOoaUTE IIpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIWU3UPOBATH PEaJIbHBIC
CUTyallud U IPUMEHATb HU3YyYEHHBIC IIOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4eCKlu CQOpPMYIHPOBAHHOM NPOOIEMBI, MOJIECIUPOBATh pEabHbIC
CATyallud Ha A3bIKE TIEOMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmnapaTa anreOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHBIEC C HAXOKICHUEM T'€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosaun4yectBo 4yacos DJIEKTPOHHBIE
(uu¢posBbie)
Nen/m  HaummeHoBaHue pa3aejioB H TeM IPOrPaMMBbI Kontponbubie IlpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
ITapamienbHOCTB IPSIMBIX U IUIOCKOCTEH

3 [lepneHAUKyASIPHOCTD NPSAMBIX U MJIOCKOCTEHN 12

4 Vsl MKy NPSIMBIMA U IIJIOCKOCTSIMU 10 1

5 MHororpaHHuku 11 1

6 OO6bEMBI MHOTOI'PaHHUKOB 9 1

7 IloBTOpEHME: CeueHus, paCCTOSHUS U YTIJIbl 1

OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0



11 KITACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Tena BpaieHus
O0BEMEI TENI
BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAaHUU

OBHIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

Bcero

12

10

34

Kosaun4yecTBO 4acoB DJIeKTPOHHBIE
(uu¢posbie)
Konrtpouabnbie IIpakTnueckmne
o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl

1

1

1

3 0



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

wn Tema ypoka

OCHOBHBIE TIOHATHSI CTEPEOMETPUHU: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
IIpaBuna n300pakxeHus: Ha PUCYHKaX:
n300pakeHus MII0CKOCTEH, MapalieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

IonsTus: MNEPECCKAOIMECH IITOCKOCTH,
NEpECCKarOIMrEC nmpamMasd U IMI10CKOCTb

IlonsTus: NepeCCKaromurecsd rmiI0CKOCTH,
nepeceKaromuecsd nmpdamasd 1 rnioCKOCTb

3HaKOMCTBO C MHOTOTpaHHHKaMH,
n300pakeHrue MHOTOTPAaHHUKOB Ha
pPHCYHKaX, Ha IPOCKIIMOHHBIX YePTEKAX

HauanbHble cBeieHHs 0 KyOe U Mpamue,
ux pa3BEpTkU U Mozenu. CeueHus
MHOTOI'PaHHUKOB

HavaneHbIe cBeleHUs 0 KyOe U mupamMuie,
uX pa3BépTku U Mojenn. CedeHus
MHOTOTPAaHHUKOB

ITousarue 06 akCHOMaTUIECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHUOMBI
CTEPEOMETPHUH U CICACTBHSI U3 HAX

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14
15
16

17

18

19

TToHsATHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CICACTBHSI U3 HAX

ITonsaTHe 00 aKCHOMATHYECKOM
NOCTPOCHUHU CTCPCOMCTPHUU: AKCUOMBI
CTCPCOMCTPHUHU U CICACTBUA U3 HUX

[TonsiTHe 06 akCHOMaTHYECKOM
IIOCTPOECHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnosioxkeHue NpsIMbIX B
MIPOCTPAHCTBE: MEPECEKAIOLINECS,
NapajiebHbIE U CKPEIIMBAOLINEC
MpsIMbIE

[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE: Mapalje/IbHbIE NPSMBIE B
MIPOCTPAHCTBE; NAPAIIIEIBHOCTD TPEX
MPSAMBIX

[TapamienbHOCT IPSIMBIX U IVIOCKOCTEH B
npoctpaHcTe: [lapaninenbHOCTh NPAMON 1
IJI0CKOCTH

VYTl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU
Yroa Mexay NpsiMbIMU B IPOCTPAHCTBE
VYroa Mexay NpsMbIMU B IPOCTPAHCTBE
[TapannenbHOCTh MIOCKOCTEM:
NapajuiesbHbIE TNIOCKOCTH

CaolicTBa napasuleIbHbIX INIOCKOCTEN
[IpocTeiimme mMpocTpaHCTBEHHBIE (PUTYPBI
Ha TUIOCKOCTH: TE€TPadap, KyoO,



20
21

22

23

24

25

26

27

28

29

30

31

32

napauiesenunes
[Toctpoenue ceueHuit

[Toctpoenue ceueHui

KonTtposbsnas padora no teme "I[Ipsimble
U IUVIOCKOCTH B IPOCTPAHCTBe.

I[MapanjieJbHOCTH NPSAMBIX H
miaockocren"

[TepieHAMKYIAPHOCTD MPAMOUN 1
IJIOCKOCTH: MepIEeHANKYJISIPHbIE TIPSIMbIE B
MIPOCTPAHCTBE

[IpsimMble napajieabHble U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH
IIpsimble napasuienbHble U
MEPIEHIUKYIISIPHBIC K INIOCKOCTH
[Ipu3Hak nepneHIuKyIIPHOCTH IPSIMOU U
IJIOCKOCTH

[Ipu3Hak nepneHANKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH

Teopema o0 IpsAMON NEPIIEHAUKYISPHON
IIJIOCKOCTH

Teopema o mpsMON NEPIEHANKYISIPHON
IJIOCKOCTH

Teopema o0 psiIMOM NTEPIIEHANKYIIIPHON
IIJIOCKOCTH

[lepnienIuKyIsIp ¥ HAKIOHHBIE: PACCTOSHUE
OT TOYKH 0 INIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

[lepnenuKyIsip U HAKJIOHHBIE: PACCTOSHUE



33

34

35

36

37

38

39

40

41
42
43

44

OT TOYKHU O INIOCKOCTHU, pACCTOSIHHUEC OT

MPSIMOM A0 IJIOCKOCTH

[lepnenuKyIsip U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINIOCKOCTH

[TepieHAMKYIIAp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT

MPAMOM 10 MIIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YIOJl MEXKAY
MPSIMOM M TUIOCKOCTBIO

JIByrpaHHbIN yroJl, TMHEWHBIA yroJl
JBYTPaHHOIO yria

JIByrpaHHbIN yToJI, TMHEUHBIA YroJI
JBYTPaHHOIO yria
[lepnieH UKy IAPHOCTD INIOCKOCTEN:
MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepneHIMKyYISAPHOCTD MIIOCKOCTEH:
MIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepneHIUKYISAPHOCTH MJIOCKOCTEH:
MIPU3HAK NEPIECHIUKYIJISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx nmepneHauKyIIpax
Teopema 0 TpEX NEpPHEHANKYIISIPAX
Teopema o Tpéx nmepneHAuKyIIpax
KonTposabHas padoTa no reMam
"IlepneHAMKYJISAPHOCTH NPSAMBIX U



45

46

47

48

49

50

51

IIocKocTe" u " Yribl MeK1y NPSIMbIMHA
U IIOCKOCTAMM "'

Ilonstne MHOrorpaHHvuKa, OCHOBHBIC
QJICMCHTBI MHOI'OT'paHHUKA, BBIITYKIIBIC U
HEBLIITYKJIBIC MHOT'OI'PDAHHUKH, paSBépTKa
MHOTr'OrpaHHUKa

[Ipu3ma: n-yronbHas npu3ma; rpaHu U
OCHOBAHUS PU3MBL; IIpsIMasi U HAaKJIOHHAS
MIPU3MBI; OOKOBasl U MOJIHAS TOBEPXHOCTh
TIPU3MBI

[Tapamienenunen, npsIMOYTOJIbHBIN
HapajIeNICUIE ] U €ro CBOMCTBA
[Iupamupa: n-yroapHast nupaMuia, rpaHy u
OCHOBAHUC NHUPaAMUIBI; OOKOBasI U IOJHas
MOBCPXHOCTH MAUPAMUbI; IIPABUJIbHAA U
yCcedu€HHAs MUPAMHAIA

[IpaBuUsbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
MpU3Ma U MpaBUIIbHAS MUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U
MIPaBWIbHBIN TeTpadip; KyO
[IpencraBieHue o npaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, JOACKadAp U
HKOCa’Ip.

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIJIBHO TOYKH, NMPSIMOH, MJIOCKOCTH.
DeMeHThl CHMMETPUH B MUPaMUIAX,
napasuiesienune1ax, MpaBUIbHBIX
MHOTOTpaHHUKAaX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

BeIunciienue 3J16MEHTOB MHOTOTPaHHHKOB:
pE€Opa, TuaroHasu, yrisl

[Tnomane 60KOBOI MOBEPXHOCTH M TTOJTHOM
MIOBEPXHOCTHU NPSMOM IPU3MBI, IUIOIIALb
OCHOBaHUMH, TeopeMa 0 OOKOBOMU
IIOBEPXHOCTHU NPSIMOM IPU3MBI

[Tmomane 60KOBOI MOBEPXHOCTH U
MTOBEPXHOCTH IIPABWJIBHOM MUPaMUBbI,
TeopeMa o IUIOIIaa OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI

KontpoasHnas padora no reme
"MHororpanHHukn"

[TonsTre 06 00bEMe
O06BEM TUpaMuIbI
O0BEM TUpaMHUTBI
O0BEM TUpaMuIbI
O06BbEM upaMuIbl
O06BEM npu3MbI
O0BbEM TpU3MBI
O06BEM npu3MbI

KonTtpoubnasi padora no teme "O0bEMBI
MHOTOrPAHHUKOB"

[ToBTOpEeHME, 0600IICHNE CUCTEMATU3AIIHS
3HaHuil. [loctpoeHue ceuenuil B
MHOTOTpaHHHKE

[ToBTOpenue, 0000IIEHNE CUCTEMATH3ALUS
3HaHUW. Beruncienue pacCTOSHUM: MEXKIY
JABYMs TOYKaMH, OT TOYKH 0 MPSMOH, OT

—_— e e e e e e



TOYKHU OO IIIOCKOCTHU, MCIKIAY
CKpPCIIUBAOIIUMUCA ITPAMBIMU

67 HTorosasi KOHTpoJIbHaAsI padoTa 1

[ToBTOpEeHME, 0600IICHNE CUCTEeMATU3AIIHS
3HaHUU. BpIUKCIIEHHE YyITIOB: MEXKIY
68 CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEKIY 1
IPSIMOH U TUIOCKOCTBIO, IByTPAHHBIX YIJIOB,
YTJI0B MEXY IUIOCKOCTAMU

OBHIEE KOJIMYECTBO YACOB 110

ITPOI'PAMME 08



11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE

Hara uudpoBbie
Nenm/m  Tema ypoka Kontpoabubie IlpakTuueckue
Bcero H3y4eHusi oOpa3oBaTeJIbHbIC

padoThI padoThI pecypenI

Cdepa u map: meHTp, paanyc, IuamMeTp;
IUTOIIA (b TIOBEPXHOCTH Cephl
B3aumnoe pacrnonoxenue cepsl 1
TUIOCKOCTH; KacaTelibHask INIOCKOCTh K 1
cdepe; mromanb ceps
N3obpaxenue chepsl, mapa Ha
iockoctu. CedeHus mapa

[{umHapUYecKas TOBEPXHOCTH,
oOpa3yromue MUIHHIPHIECKOM
MOBEPXHOCTH, OCh IWIHHIPUICCKON
MOBEPXHOCTHU

Hununnap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
Iomaas OOKOBOU M MOJHOM
MOBEPXHOCTHU

N300pakeHre NWINHAPA Ha TNIOCKOCTH.
Pa3Béprka unnunapa. CeyeHus HUIMHIpA
(MJI0CKOCTBIO, apaIeIbHOW WK
NEPIEHAUKYISIPHON OCH LIMIIMH]IPA)
Konnueckasi moBepXHOCTb, 00pa3yoime
KOHHYECKOU ITOBEPXHOCTH, OCh U 1
BEpIIMHA KOHUYECKON TOBEPXHOCTHU



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHME U BEpILINHA,
o0pa3yroias ¥ 0Ch; IIOMAAs OOKOBO 1
ITOJIHOW ITOBEPXHOCTH

VYceuéHHblil KoHyC: 00pasyrolye u
BBICOTA; OCHOBaHUs U OOKOBas
MIOBEPXHOCTh

N306paxeHune KoHyca Ha MIOCKOCTH.
Pa3pépTka konyca. CeueHust KOHyca
(TITOCKOCTHIO, TTapalIeTbHOM
OCHOBAHHUIO, 1 IJIOCKOCTHIO, TPOXOSAIICH
4yepes3 BEpIIMHY)

Komb6unanust ten BpamieHus u
MHOTOTPaHHUKOB

MHOrorpaHHuK, OMMCaHHBIA OKOJIO
cdepsl; chepa, BIMcaHHas B
MHOTOTPaHHUK WM B TEJIO BPALECHUS
[Tonstue 06 00bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TEI

O0BEM muIMHIpa, KOHYCa

O06BEM mapa u mwiomaas cheps
[Tono6HbIe Tena B MPOCTPAHCTBE.
CooTHoIIeHUSs MEX Y TUIOIMAIIMU
MOBEPXHOCTEH, 00BEMAMHU MOTO0HBIX TEJ
KonTtposbHnas padora no remam "Tesna
BpameHus' u "O0bembI Tea"

BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

YMHOKEHUE BEKTOPa Ha YUCJIIO



21

22

23

24

25

26

27

28

29

30

PasnoxxeHune BekTopa 1o TpéM
HEKOMILUIaHApHBIM BeKTopaMm. IIpaBuio
napajuiesienuneaa

Pemenue 3anay, CBSI3aHHBIX C
MIPUMEHEHNUEM TPABUJI JEUCTBUH C
BEKTOPaMHU

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimume 3a1a4u B KOOpAWHATAX

VYron mexnay Bekropamu. CkajspHoe
MIPOU3BEICHNE BEKTOPOB

Beluncnenue yrioB Mex1y IpsIMbIMUA U
IIJIOCKOCTSIMU

KoopanHatHO-BEKTOPHBIN METOI TTPU
pEIICHUY T€OMETPUUYECKUX 3a/1a4

KountpoabHas padora no reme
"BeKTOpPBI U KOOPAMHATHI B
npocrpancrae'

[ToBTOpeHue, 06001IeHNE 1
cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHue, 06001IeHNE 1
cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3allus 3HAHWH. 3a1aun



IJIaHUMETPHUU U MCTOABI UX PCUICHUA

[ToBTOpeHme, 0600mEeHNE 1
31 cucTeMaTu3alus 3HaHui. 3agaqyu
TUTAHUMETPUHN U METOJIbI X PEIICHUS

[ToBTOpeHMEe, 00600IICHNE 1
cucreMatTui3anuda 3gaHuil. OCHOBHEBIE

32
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPEOMETPHUH
33 HToroBasi KOHTpoOJIbHasI padoTa
34 [ToBTOpeHue, 06001IEeHNE 1

CHCTeMaTHu3aIusl 3HaHUM

OBIHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

e 10 kaacc
JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues, J.I'.Ilo3nsk, JI.C. Kucunea. MartemaTuka:

anreOpa W Hayajga MaTEeMAaTHYECKOTro aHanm3a, reomerpus. ['eomerpus. 10-11 xmacchr:
0a30BBIN U yIIIyOJIeHHBINH ypoBHU. - M.: [IpocBemenue, 2021.

e 11 kaacc
JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues, J.I'.Ilo3nsk, JI.C. Kucunea. MartemaTuka:
anreOpa ¥ Hayajlla MaTeMaTH4eCKOro aHanmu3a, reomerpus. ['eomerpus. 10-11 xiaccsr:

0a30BbIif U yriryOneHHslid ypoBHH. - M.: [IpocBemenue, 2021.
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