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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApTa CpeaHEro olIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEABIBIIEMBIX K
MaTEMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBIAJECHUE KITIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOLIMMU  OCHOBY JJISI CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
I[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO PAa3BUTHUSA
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEr0 OOILEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEAMETHBIX PE3YJIHTATOB OOYYEHHS T€OMETPUU B HAIPABIECHUU JIMYHOCTHOIO
pa3BuTUsl OO0yd4arommxcs, (QOpMUPOBaHUS (PYHKIHMOHATIHHOH MAaTeMaTUYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AMCUMILINH. PazButue y oOyyaromumxcs
IIPaBUJIBHBIX IPEACTABICHUM O CYIIHOCTH W IPOUCXOKICHHU TIE€OMETPHUYECKHX
abcTpakiuii, COOTHOUICHHH PEaJbHOTO0 M WACATBHOTO, XapaKTepe OTPaKEHUs
MaTeMaTUYECKON HAYKOM SIBJICHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJEIMPOBAHUS B HAYYHOM [TO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS yUAIIUXCS, a
TAaK)K€ KayeCTB MBILIUICHHS, HEOOXOIUMBIX MJI1 aJalTallid B COBPEMEHHOM
o01iecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIIPaBIEHHOCTH, TaK U TYMaHUTapHOU.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE IpPHU H3YYEHUH OO0y4arolMMMCS
HNOHATUUHBIX OCHOB T€OMETPUH U MOCTPOCHHUH LIEMOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJ€ pEIIEHUs T'€OMETPUUYECKHUX 3a7ay, YMEHHUE BBIJIBUIraThb U OINPOBEPrarhb
TMIIOTE3bl HENOCPEACTBEHHO MCIOJIB3YIOTCS NPU PELICHUM 3aa4 €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHHE OpUEHTUPOBATHCS B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AeATENbHOCTH 4esoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHs, (opma
OTPaXEHUsI OKPYKAIOIIETO MHUpPA, YCIOBHE YCIICIIHOIO ITO3HAHWS U AKTUBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpa3amu 00beTUHSET pa3Hble BUIbI YIeOHOM U TPYIOBOM ACSITEILHOCTH, SIBIAETCA



OIHUM U3 MpOo(ecCHOHANIbHO BAaXXHBIX KauyecTB, MOITOMY aKkTyajbHa 3ajaua
dopMupoBaHuas y  OOYYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKOW ACATEIHHOCTHA IO MHOTHM HAIPABICHUSIM.

Llens ocBoeHuss mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHEe 0OyueHHs — 00ILIeo0pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE pa3BUTHUE
oOyJaromuxcs yepe3 obecrneuyeHrue BO3MOXKHOCTH MPUOOPETEHHS U MCTIOJIBb30BaHUS
CHUCTEMaTHUECKUX TE€OMETPUYECKUX 3HAHMH U  JACWCTBUH, cHenu(pUIHBIX
reOMETPHH, BO3MOXKHOCTH  YCIIEIIHOTO TMPOJOJDKeHHs  o0Opa3oBaHUs IO
CHELHUATbHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIOJIB30BAHUEM T€OMETPHH.

[Iporpamma no reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeaHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHHIA
Ha ypOBHE OCHOBHOTO o0miero obpa3zoBanusa. TakuMm obOpa3om, oOydaromrecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH 00II1Ie MaTeMAaTHYECKHE YMEHUS, CBA3aHHBIE CO
cenupuKoil reoMeTprun U He0OXOIUMBIE ISl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0HM UMEIOT BOZMOKHOCTh U3yUUTh T€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYECKHX 3HAHUAX B
npodecCUOHATBHON 1EATEIbHOCTH.

JIoCTH)KEeHHE I1eJIM  OCBOCHHUSI TMPOTrpaMMbl  O00ECHEUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«['eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax ABISAIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJIBTYPBl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIax BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIOUIMX OMHCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPAaHHHMKH U TeJla BpaIlleHuUs;

e OBJIaJICHUE METOJIaMU PEIICHUs 33/a4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupOBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMHU TOHSATHSIMH O
MHOT'OTpaHHHMKaX ¥ TeJax BPAaICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJQJICHUE  aNrOPUTMAMH  pEIIEHUS  OCHOBHBIX  THIIOB  3ajau;
dbopMupoBaHHE yMEHHUS TPOBOAWTH  HECIOXKHBIE JOKa3aTeJIbHBIC
paccyXIeHHs B XOJ€ pELICHHMsS CTePEeOMEeTPUYECKHMX 3aJad M 3ajad c
NPaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIJICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIILUICHHUS,



o (dopmupoBaHue GyHKIIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUYECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUAX U NPU U3YUYEHUU
OpYruX  Y4eOHbIX  NIPEIMETOB,  IPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpPOBaTh UX Ha A3BIKE TEOMETPUM U CO3AaBaTh
F€OMETPUYECKHE MOJIEIH, HPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar U1 peleHuss  [PAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
VUHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUH B HA4AJIE €TI0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMpene’aEHHBIM 00pa30M OpraHu30BaHHAs padOTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBILIUICHHUS,
CTUMYJIAPYET NPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAJIBHEUILIEMY
U3YYECHUIO IIPEAMETA.

[Ipenmourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
y4YallUXCs B Kypce CTEpEOMETPUH IIPOBOAUTCS 3a CUET PELICHM 3a1a49 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha ONEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3manume oOpa3a MPOBOAWTCS C OMOPOM HA HATISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHSIX OTBJICUEHHS OT HArJISAHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOHOTO COJEpKaHUS.

OcHOBHBIE coaepxkaTeNbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsmble U TUIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacnpezensercsi He TOJIBKO M0 COAepKATeIbHbIM JIMHUAM, HO U TIO TOJaM 00y4eHHUS
Ha YPOBHE CpPEIHEro o0LIEro 00pa3oBaHus.

Conepxxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM 10 TrojaM OOydeHus,
CTPYKTYpUPOBaHO TakuM o00Opa3oM, YTOObl OBJAJCHHE T'€OMETPHUUECCKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEA0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINUCh B
OOLIYI0O CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydaroUXCs, paciuupss U
yray6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun orBoautcsa 2 yaca B Henento B 10 kiacce u 1 gac B
Henenmo B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
napajyielbHble W CKpelIMBamIIuecs mnpsMble. llapainenbHOCTh MNPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MApAJUICIbHBIE MPSIMbBIE B  IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPAMBIX; NapAILIEIBHOCTh MPAMON M TJIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAY HpsMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAJIIEIbHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctei. [IpocTelimme mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienure]; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISPHBIC MPSMBIE B
IPOCTPAHCTBE, MpSAMbBIE MapajuleIbHbIE W NEPHEHAMKYJSPHbIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsIMOU
NEPHNEHIUKYJIIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE
OT IPSIMOM J10 TIOCKOCTH, MMPOEKIHS (PUTyphI HA TUIOCKOCTh. [leprneHuKynsapHoCTh
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYIAPHOCTH ABYX IUIOCKOCcTeM. Teopema o Tpéx
NEPIECHIUKYIISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHHKA, BBIMYKJIbIE
Y HEBBIITYKJIbIE MHOIOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TPaHU U OCHOBAHHUS MPHU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/IbL; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl NOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
NpaBWIbHAS NHPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHUpPaMHUAA W TPaBUJIbHBIN
TeTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozeKa’ip u ukocaap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTU. DJEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapaJUICIEIUIEAAX, TPABUIbHBIX
MHOT'OTPaHHHKAX.



Boruncrnienne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IuUaroHaja, YIJIbI.
[Inomanp OGOKOBOW TOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSMOM TMPU3MBI,
IUTOIIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMoit mpu3msl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
mIomaau yceu€éHHoi nupamuapl. [lonstue 06 o0béme. O0BEM mUpamMuIbl, IPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

11 KIIACC

Tesa Bpaimenus

[unuHapuyeckas MTOBEPXHOCTb, oOpasyroiue UUJIMHIPUIECKON
MOBEPXHOCTH, OCh UMJIUHAPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIas W OCh, IUIONIAJh OOKOBOW W TOJHON
OBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OcHOBaHME U BeplirHa, 00pa3yroias
¥ OCh; TTOTIA/Tb OOKOBOM M TIOJTHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pasyromye
U BBICOTA; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxxeHnue chepbl U MIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe;
I01aab chepsl.

N300paxenue Tea BpallleHus Ha IIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KombOunanuu Ten BpaieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJ1o cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UJTM TEJIO BPAIICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 0O0béMe
OpSIMOYTOJIBHOTO Tapajjenenumnena u ciaeactsus u3 He€. OO0bEM LUIMHIpA,
koHyca. O0BEM Mmapa u mIomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus muMHpa (MapajvieabHO U MEPIEHIUKYIISIPHO OCH), CEUEHUS KOHYyCa
(mapasniesbHOE OCHOBAHUIO M IPOXOIAILIEE YePEe3 BEPIINHY), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JEUCTBMM C BekTropamu. IIpsMmoyrosbHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKaIsIpHOE NpPOU3BEIECHHE BEKTOPOB.



Brrunciienue yrioB Mexay NpsMbIMU U INIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3ULIUU 00YUYaAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOr0 OOLIECTBA, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIJIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHUW B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKH U JIESITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTE, 00BbEKTOB, 33/1a4, PEIIEHUH, PaCCyKIEHUN; BOCIIPUUMUYHUBOCTHIO
K MaTEMaTUYE€CKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HHU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryisapHas Gu3nIecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTe€MaTUYeCKOMy OO0pa3oBaHUIO U



caM000pa3oBaHWI0 HAa TPOTSHKCHUH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HATIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOH KYJIBTYPhl, TOHHMMAHUEM BIIHSHUS
COITMAIBHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHME IMPHUPOIHOW M COIMATBHOU
Cpenmpl, OCO3HAaHHWEM TJOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpUCHTAIMEeH Ha TPUMEHEHUE MATEeMAaTHYECKWX 3HAHWUW IS pEIIeHHs 3a7ad B
00J1aCTH OKPY’KAFOIICH Cpebl, INTAHUPOBAHUS MOCTYIIKOB M OIICHKHA UX BO3MOYHBIX
MOCJICJICTBUM JUISI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeJOBEUYECCKON ACATCIBHOCTH, STalloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIA Pa3BUTHS ITUBUIU3AIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKOW KyJIbTYpOH KakK CPEICTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 M HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHMBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaJICHUEM YHHUBEPCaTbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvnvie  noznaseamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAoUuje2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
UCCIe008aMeNbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

basoBble jlornyeckue aeicTBus:

e BBIABJIATH U XapaKTEPHU30BATh CYIISCTBEHHBIC MPU3HAKKA MATEMaTHYCCKUX
O0OBEKTOB, TMOHSATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpe/ie]ICHUs]  TOHATWN; YyCTAaHABJIMBATH CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsi OOOOIEHUS M CpPaBHEHUS, KPUTEPUHU
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpJUTEIbHbIE W OTpPUIIATENbHBIE, €AMHUYHBIC, YacTHBIE WU OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpOTUBOpEYHs B (aKkTaxX, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
npeiaraTh KpUTEPHUH IS BBISBICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e JIeJaTh BBIBOJBLI C WCIIOJIH30BAHUEM 3aKOHOB JIOTHKHU, IEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNNbCTBA MaTeMaTHYECKUX
yYTBEPXKACHUNA (MIPSIMBbIE U OT MIPOTHUBHOTO), BHICTPAWBaTh apTyMEHTAIIHIO,
NPUBOJIUTH TMPUMEPhl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEIICHHs, BBIOMpaTh Hamboysee NOAXOMAIMUNA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBnble ucciiegoBarejbLCcKue JeHCTBUA:

e HCIOJIB30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (PUKCHUPYIOLIUME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBIMBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHMS, MPOLIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, TIPOIIECCAMH,

e CaMOCTOSITENILHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIONCHUS, UCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTDH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000ICHU;

e TMPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MpPOIECCa, a TaKKe BBIIBUTATH
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH NePUIUTHI HHDOPMAIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIUMIO W3  HWCTOYHUKOB  PA3NIUYHBIX  THIIOB,
aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABIICHHS;

e CTPYKTYpHUPOBaATh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (hopmax,
WLTIOCTPUPOBATH rpapruecKH;

e OIICHHMBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmsus, 0becneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0umenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKIICHHUS B COOTBETCTBHH C YCIOBHIMHU
¥ [IETISIMU OOIIIEHUS; ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PELICHUS
3aJlayd, KOMMEHTUPOBATh MOJyUYE€HHbBIN PE3YyJIbTaT;

B X0JIe 00CY>KJE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
po0sIeMbl, perraeMoi 3aj1aum, BbICKa3bIBaTh UECH, HAIICJICHHbIE Ha TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSMH JpPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh Pa3Mdhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOH opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
NPEACTAaBIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMSI, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN 1 0COOCHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh W UCIIOJIH30BATh IPEUMYIIIECTBA KOMAHTHOW U MHANBUIYTbHON
paboThl TpW penieHny Y4eOHBIX 3a1ad; MPUHUMATh IEJIb COBMECTHOM
JESATENIbHOCTH, IUTAHUPOBATh  OpPTaHU3aIllMI0O COBMECTHOW  paboTHI,
pacnpenensiaTe BHUABI pabOT, JOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3ynbTat padoThl; 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHHU,
«MO3TOBBIE WITYPMB» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI U
KOOPJMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KaueCTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

3) Vuusepcanvnuie pecynamusnsle oeiicmausi, obecneyusaiom hopmuposarue

CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a/1a4uH, BRIOUPATh CIIOCO0 pelieHus
C Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUI C YYETOM HOBOU
uHpopMaruu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMbIX JIEMCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcCa U pe3yiIbTara
pelieHrs MaTeMaTUUeCKOM 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEM U YCIOBHUSAM, OOBSICHSTH
NPUYUHBI TOCTHKEHUS WIM HEAOCTHXKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX MPH PEUICHUU
TreOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: NMAPAIIIEIBHOCTh M EPIICHIUKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE pacloOXEHUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAHHBIM yroJl, TpPaHU JABYIPAHHOTO YTIIa,
peOpo ABYIpaHHOIO YIJa; JMHEWHBIA yrojl ABYTPAHHOTO YIJa; IpagycHas mepa
IBYT'PAaHHOTO yTJIa.

OmnepupoBaTh MOHATHSAMH: MHOTOIPAHHMK, BBIMYKJIBI ¥  HEBBITYKIbIH
MHOTOTPaHHHUK, 3JIEMEHTHl MHOT'OTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHUKOB (MHUpamMyuaa; MpuU3Ma,
IpSAMOYTOJIBHBIN Mapajuiesenumnes, Kyo).

KnaccudumupoBatb ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAaHUSA IS
KJacCU(pUKauu (BBIMYKJIbIE W HEBBINYKJIBIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSAMbIE U HAKJIOHHBIE TPU3MBI, TAPAJIICIICTIUIICIbI).

OmnepupoBaTh MOHATUIMH: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUEHUH, UCTIOIB3Ys METO/I CIIE/IOB.

CTpouTh ce4eHHS MHOTOTPAaHHMKOB METOJOM  CJIEOB, BBINOJHSAThH
(BBIHOCHBIE) TJIOCKME YEPTEKHM W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pemiate 3aaun Ha HAXOXKJCHHE TEOMETPUYECKUX BEIMYUH MO 0Opa3iam min
alropuT™MaM, TIPHUMEHSS HW3BECTHBIE AHAJUTUYECKHE METOJbl MpPHU PELICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a]a4 Ha BBIYMCICHHE PACCTOSIHUNA MEXIY TBYMS
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3aaun Ha HAXOXKJECHHE TEOMETPUYECKUX BEIMYUH MO 00pa3iam min
aNropuT™MaM, IPHUMEHSS HW3BECTHbIE AaHAJUTUYECKHE METOJbl MpPHU PELICHUU
CTaHIApPTHBIX MaTeMaTHYECKUX 3a/Jady Ha  BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSAMBIMH, MEXAY MNPAMOH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnare 00bEMBI U MIJIOLIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
nUpamMuIa) ¢ IpuMeHeHneM (opMyIT; BBIYUCIIATH COOTHOLICHHUS MEX Y TUIOIIAIsIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAHHUKOB.



OnepupoBarh MNOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IMIIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, MPEICTABICHHYIO Ha YEpTEXKaAX U
PUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPUUECKHX 3a/1a4,
IIPEANOJIATaI0IINX HECKOIBKO Iar0OB PELICHHUS, €CJIM YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOU (hopme.

[IpumeHsATs mpoCTEHIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOaNTHE HpUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMONMYy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAIBHBIC
CUTyallUM M IPUMEHATh W3Y4YCHHBIE IOHATUS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(HOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUW Ha $3bIKE TIE€OMETPUH, MCCIEA0OBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmapara aireOpsl; pearhb
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM I€OMETPUYECKUX BEJIUYMH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LMUIUMHIAPUYECKAs IMOBEPXHOCTb, 0O0pa3yroliue
UJIUHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IIMIHHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacrosokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTAa, BHICOTA
CETMEHTA; LIAPOBOM CJIOM, OCHOBAaHHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MJIOIIAAM  TOBEPXHOCTEH TeJl  BpalleHus,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPY M ONTUCAHHBIHI
okoJio cdepsl; cepa, BIMCaHHASI B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

BbIYMCHISTH COOTHOIICHHS] MEXKAY IUJIOLIAIMUA MOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TEJI.

N300pakath m3ydaembie (QUTYpPHI OT PYKHM U C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.



W3Bnekatb, WHTEPOPETUPOBATH U MpeoOpa3oBbIBaTh HMH(POPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBarth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE [EHCTBHUSL CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPa Ha YUCIIO, OOBICHITH, KAKHMHU CBOMCTBAMU OHH 00JIaat0T.

[IpuMeHATH MPaBUIIO NTapaJuIeIICIUIEAA.

OnepupoBaTh NOHATUAMU: 1€KAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB U IPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, PACKIAAbIBaTh BEKTOpP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJ1 pEHICHUS CTEPEOMETPUUECKHX 3a/1a4,
IPEANOIAraroNX HECKOIbKO IIaroB PEIEHUs, €CIIM YCIOBHS IPUMEHEHHUS 3a1aHbl
B SIBHOH (hopme.

Pemare npocreinme reoMeTpU4eCKUe 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHM U
HaXO0XJIEHWE F€OMETPUUECKHUX BEIMYMH 110 00pa3laM WM aJIrOpuTMaM, IPUMEHss
U3BECTHBIE METOBI ITPU PEIICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATs mpoCTEWIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOaNTE HpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HM, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh IMONy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAIbHBIC
CUTyallUM M NPUMEHATh HW3YUYECHHbIE NOHATHUS B MPOLECCE IMOHUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, almapara ajireOpsl; pemarb
IIPAKTUYECKUE 3a/1a4l, CBA3aHHBIEC C HAXOKICHUEM I€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U TNIOCKOCTEN
3 [lepneHUKyYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSAMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHMS, PACCTOSIHUS U YTJIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/m P Kourpoabusie IIpakruueckue (icpp )
NPOrpamMmbl Bcero o0pa3oBarte/ibHbIe
padoThI padoThbI
pecypcbl
Tena Bpaienus 12
2 OOBEMBI TET 5 1
BekTopbl 1 KOOpAUMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IEHNE, 7 )
cUcTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 3 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsMasi, IIOCKOCTb,
npocTtpaHncTBo. [IpaBuia n3oOpakeHus Ha
PUCYHKAX: U300paKEHUS ILTOCKOCTEH,
napajieIbHbIX MPSMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

[TonsaTus: nepecekaroiyecs MI0OCKOCTH,
NepeceKaroIrecs npsmasi U IIoCKOCThb

[TonsTus: MEPECEKAIMNECH IIIIOCKOCTH,
NEpECCKarImurecs npsamMas U ImiI0CKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOESKIIMOHHBIX YePTexax

HavanbsHble cBeieHust 0 Kyoe u
nHpaMuze, UX pa3BEPTKH U MOJICIIH.
CeueHnst MHOTOTPAaHHUKOB

HauaneHble cBenenus o kyoe u
nupamuse, uX pa3BEPTKH U MOJEIH.
CeueHnst MHOTOTPaHHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HIX

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
CTepeOMeTpI/II/I U CJICACTBUA U3 HUX

10

[NousTHE 00 aKCMOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

11

B3aumHoe pacnonoxeHue npsiMbIx B
IIPOCTPAHCTBE: MEepeceKarorecs,
napajuieJbHbIe U CKpPEIIUBAIOIINUEcs
npsiMble

12

[TapamienbHOCTD NPSAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: MapaJICIbHBIC NIPSIMBIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTE IPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapamnensHocTh
MPSMOU M TNIOCKOCTH

14

Vel ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexxay npsIMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IPOCTPAHCTBE

17

[TapannenbHOCTh IIOCKOCTEH:
napasuieJIbHbIe IOCKOCTH




18

CBolicTBa napayuIeIbHBIX IUIOCKOCTEN

IIpocreiiirie TpoCcTpaHCTBEHHBIE

19 GuUTypHI Ha MIOCKOCTHU: TETPAdAP, KyO,
napajuleJenunes

20 IToctpoenue ceuenuit

21 ITocTpoenue ceueHnit
KontponpHas padota o teme "lIpsimbie

22 Y TIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN"
[lepieHAUKYISAPHOCTD MPSIMOM U

23 TJIOCKOCTH: IEPIIEHIUKYJISIPHBIC TPSIMbIE
B [IPOCTPAHCTBE

24 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIPHBIE K IITIOCKOCTH

75 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak neprneHaAuKyYISIPHOCTH PAMOM
Y TJIOCKOCTH

27 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOM
U TUIOCKOCTH

73 Teopema o mpsiMO MEPIEHANKYIISIPHON
IJIOCKOCTH

29 Teopema o mpsiMON EPIECHANKYIISIPHON
IIJIOCKOCTH

30 TeopeMa 0 IpsIMOM ITEPIIEHAUKYIIAPHOU

ITIJIOCKOCTH




31

[lepneHuKyNsIp ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INTIOCKOCTH,
paccTosiHue OT MPSAMOM 10 MIIOCKOCTH

32

[lepneHauKymsIp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIJIOCKOCTH

33

[leprieHAUKYNSp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 IIOCKOCTH,
paccTosiHue OT MPSMOM J0 IMIIOCKOCTH

34

[leprieHAUKYNSp U HAKIOHHBIE:
paccTosiHrEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 MIIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSMON U TNIOCKOCTBIO

36

JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPAHHOIO yIJla

37

JIByrpaHHbIN yroJi, TMHEUHBIN yroJ
JBYTPAHHOIO yria

38

[IeprieHAUKYISAPHOCTD INIOCKOCTEN:
NPU3HAK NEPIEHAUKYIIPHOCTH IBYX
IUIOCKOCTEN

39

[IeprieHAUKYISAPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IUIOCKOCTEN

40

[IeprieHAUKYISAPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

41

Teopema o Tpéx nepreHANKYIIpax




42

TeopeMa 0 TpEX nmepHnEeHAUKYIISIPAX

43

Teopema o Tpéx nepreHANKYIIpax

44

KonTtponbHas pabota mo Temam
"I[lepieHAUKYIAPHOCTD MPSIMBIX U
mIockocTe" u "Y bl MeXAYy NPAMBIMU
U T1ockocTsmMu"”

45

[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBaHUs IPU3MBL; IIpsiMast U
HaKJIOHHAsl IPU3MBbI; OOKOBas U MOJIHAs
MOBEPXHOCTB ITPU3MBI

47

[Tapannenenunen, NpsiMOYrOJIbHBIN
napasulesIenuIlel U €ro CBOMCTBA

48

[Tupamua: n-yroyibHas nupamuna, TpaHu
Y OCHOBaHUE NMUPaMU[bl; OOKOBas U
MI0JIHASl IOBEPXHOCTh ITUPAMUJIBL;
IpaBWIbHAsA U yceUEHHAs MUpamMuia

49

[TpaBHIIBHBIE MHOTOIPaHHUKH: ITOHSITHE
IIPABWJIBHOTO MHOTOTPAHHUKA;
IIPABWJIBHAS [IPU3Ma U NTPaBUIIbHAS
MpamMua; IpaBuibHas TPEYroJIbHas
nUpamMuia ¥ MpaBHIbHBIN TETpadap; KyO

50

[IpencraBnenne o MpaBUIBLHBIX
MHOTOT'PaHHHUKAX: OKTadAp, JOJEKadp U
HUKOCadIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOU,

51 MJIOCKOCTH. DJIEMEHThl CHMMETPUHU B 1
nupaMuax, napajuiejenunenax,
MIPABUJIBHBIX MHOTOTPaHHHKAX
Brruncrnenue 3neMeHTOB
52 MHOTOTPaHHUKOB: p&Opa, TuaroHasiu, 1
YTJIBI
[Tnomanas 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM IPU3MBI, 1
IUIOIAAb OCHOBAHHIA, TeOpeMa 0 GOKOBOH
MOBEPXHOCTHU MPSIMOMN MPU3MBI
[Tnomanas 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa O TUIoaau OOKOBOH
MMOBEPXHOCTH YCEYEHHOU MUPAMUBI
55 KontponbHas padoTa o Teme 1
"MHororpaHHuku"
56 [TonsiTre 06 06bEMe 1
57 O06BEM nupamMuIb! 1
58 O0BEM TMpamMuIbI 1
59 O06BEM nupamMuIbI 1
60 O0BEM TMpamMuIbI 1
61 O06BEM npu3MBbI 1
62 O0BEM TIpU3MBI 1
63 O0BEM TTPU3MBI 1
64 KontponbHas padota o teme "OO0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTOpenue, 06001IEHNE
65 cucremaTusanus 3Hanuil. [loctpoenue
CEYEHU B MHOTOTPAHHUKE

[ToBTOpenue, 0600IIECHNE
cucTeMaru3alys 3HaHui. Beraucienue
66 pacCTOSTHUM: MEXKY IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSAMOM, OT TOUYKHU J10
MJIOCKOCTH, MEXAY CKPEIIUBAIOITAMHUCS

IMPSAMBIMHA

67 Hrorosas koHTpoJIbHASA paboTa

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTu3alus 3HaHnii. Beraucnenne
68 YTJ'IOBZ MG)K,ZLy CerIJ_II/IBaIOH_[I/IMI/ICSI
IPSIMBIMU, MEXIY IIPSIMOM U
IJIOCKOCTBIO, IBYTPAHHEIX YIJIOB, YIJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

KosnuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThbI

IIpakTnyeckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paauyc, Inamerp;
TUTOIIAb IOBEPXHOCTH CHEPHI

B3aumMHoe pacrionoxxenue chepbl u
IUTOCKOCTH; KacaTelbHas INIOCKOCTh K
chepe; uiomaas cheps

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[{umuHgpruvecKkas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb I_[I/IJ'II/IHI[pI/I‘IeCKOI\/'I
IIOBEPXHOCTH

[{uuHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAaAs OOKOBOM U IMOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune MuIMHApPaA HA TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
IUIUHIPA (TTIOCKOCTHIO, TapAJIETbHOM
WJIU TIEPICHAUKYIISIPHOM ocH
[UIAH]IPA)

Konunueckast moBepxXHOCTb,
o0Opa3syromue KOHMIeCKOH




MOBCPXHOCTH, OChb U BCPIINHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,
oOpa3yrolias ¥ 0Cb; IUIONab OOKOBOH
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHbIil KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHHS U OOKOBasI
IIOBEPXHOCTH

10

N306paxkeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaslIeTIbHON
OCHOBAHHUIO, U MIIOCKOCTHIO,
IIPOXOALIEN Yepe3 BEPLINHY)

11

KomOunanwms Ten BpareHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuk, OIMCaHHBIN OKOJIO
cdepsl; cdepa, BucaHHas B
MHOT'OTPaHHHK WIX B TEJIO BPALLEHUS

13

ITonsatue 00 00béMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEIT

14

O06BEM IUIMHApA, KOHYyCa

15

O06BEM mapa u wiomaas cheps

16

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX
Ten

17

Kontponbnas padota o Temam "Tema
BpamieHus" u "O0bemMbI Ten"




Bekrtop Ha mmockocty U B

18 MIPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO
Pa3noxxeHne BekTopa 1o Tpém

21 HEKOMIUIaHAPHBIM BeKkTopaMm. [IpaBuio
napajuiesenuneaa
Pemenne 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPAaBUII JENCTBUH C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpAUHAT B

23 npoctpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAMHATAX

4 VYron mexnay Bekropamu. CkasipHOe
MIPOU3BE/ICHNE BEKTOPOB

)5 Brruuciienue yrioB Mexy NpsiIMbIMH U
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBINA METOT TPU
pElIeHNH TeOMETPUYECKUX 3a7a4
KonrponsHast pabora o Teme

27 "BekTopbl 1 KOOPJUHATHI B
npoctpaHcTae"
[ToBTOpeHME, 0600IICHNE 1

73 cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29 [ToBTOpeHmEe, 0600IIeHNE 1

cucreMarmn3anua 3HaHuil. OCHOBHEBIC




¢burypsl, (akTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHMEe, 0600IICHNE 1

30 CHCTEeMAaTH3alus 3HaHuH. 3a1a4un 1
HJIaHI/IMeTpI/II/I U METOAbBI UX peI_HeHI/ISI
[ToBTOpeHmE, 0600IIEHNE U

31 cucTeMaTu3alus 3HaHui. 3agaqu 1
HJIaHI/IMeTpI/II/I U METOAbBI UX peI_HeHI/ISI
IToBTOpeHmEe, 0600IIEHNE U

1 cucreMatu3anus 3Haguii. OCHOBHEIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBast koHTpoabHAs paboTa 1

34 [ToBTOpenue, 0600IICHNE U |
cucreMarul3anusa 3HaHUNu

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME















