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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eometpusi» 0a30BOro ypoBHS AJis
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEaHETO O0Iero oopa3oBaHusI,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy OO0pa3oBaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzatus nporpamMmbl oOecrieurBaeT OBIAJEHUE KIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHusi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX Pe3yJbTaTOB OOyuYeHHUsI T€OMETPHH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTHS OO0ydarmuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX YU4EOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOLICHHUH pPEAJTbHOTO M UACATBHOT0, XapakTepe OTPaKeHUs
MaTeMaTUYECKOW HAYKOM SIBJIEHUU U ITPOLECCOB PEATBHOIO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM [TO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MbILUICHHUSA, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
o01iecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaK O0O0ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIpaBJIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllUIEHHE, (OPMHUPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JJOTHUYECKUX YTBEPKACHUN
B XOJI€ pELIEHUs T'€OMETPUYECKHUX 3a7ay, YMEHHUE BBIJIBUIaTh U ONPOBEPrarhb
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHUH 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3MUKH.

YMeHHE OpUEHTUPOBATHCS B NPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHus  AecTBUTENbHOCTU.  OnepupoBaHHE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beTUHSET pa3Hble BUABI YIeOHOI U TPYIOBOM AESITEILHOCTH, SABIISETCS



OIHUM U3 MpOo(ecCHOHATPHO BaKHBIX KauecTB, MOATOMY akTyallbHa 3ajada
dopmupoBaHHs Yy  OOyYarOIIMXCS TMPOCTPAHCTBEHHOT'O  MBINUICHHUS — Kak
pPa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MPAKTUYECKOW AEITEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Llenp ocBoeHuss mporpamMmbl yueOHOro Kypca «I'eomeTpusi» Ha 06a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 obecrneueHrue BO3MOXKHOCTH MPUOOPETEHHS U MCTIOJIb30BaHUS
CHUCTEMaTHYECKUX TE€OMETPUYECKUX 3HAHUH M  JACWCTBUH, cHeruUIHBIX
r€OMETPHH, BO3MOXKHOCTH  YCIIEIIHOTO TPOJOJDKEHHs  o0Opa3oBaHus IO
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00yYarOMMXCsl CPEIHEH IIKOJIBI, He UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUM
Ha YpOBHE OCHOBHOTO o0Imiero obpaszoBanusa. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH 00II[1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
cnenu(UKOi TeOMETPUH U HEOOXOAMMBIC JUIS KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0oHM HMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee rTy0oKo, eclu
B JaNbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPHYECKUX 3HAHUSX B
npodeCCUOHATBLHON 1EATEIbHOCTH.

JIoCTH)KEHHE 1eJId  OCBOCHHS TMPOTrpaMMbl 00ECHeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMH 3aJadyaMH  OCBOEHHUS Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (dopMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIax BPAIICHUS KaK
0 BOXHEUIIMX MAaTEMAaTUYECKHX MOJENSX, MO3BOJIIONUX OIUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOUIETO MUPA;

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

e OBJIA/ICHUE METOJAMHU pEIIECHUs 3ajad Ha MOCTPOEHUS Ha M300pa’keHUsIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJlax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIAJICHUE  aNrOpPUTMAMH  pEIIEeHUs] OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS  TPOBOJUTH  HECIOKHBIC  JIOKA3aTeNbHBIC
paccyXIeHHs B XOJ€ pELICHHsS CTEPEeOMEeTPUYECKHMX 3aJad M 3ajad c
HNPaKTUYECKUM COJIEP>KaHHEM;

e Ppa3BHUTHE UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YUarOMmNXCs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHHMA, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBanue GyHKIMOHATEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
yYMEHHE Paclio3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJbHBbIX XU3HEHHBIX CUTYyalUsX U MPU U3YYECHUH
OpYruxX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIMpPOBaTh UX Ha A3BIKE T€OMETPUH U CO37aBaTh
F€OMETPUYECKUE MOJEIHN, IPUMEHITh OCBOCHHBIM TI'€OMETPUYECKHAN
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
VUHTEPIPETUPOBATh U OLICHUBATH NIOJIyYCHHBIC PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IIPOrpaMMBbI SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYECHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMS, U OMNpeneiaEHHBIM 00pa30oM OpraHM30BaHHAs padOTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIUPYET NPOTEKAHUE HHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYEHUIO IIPEMETA.

[Tpenmourenue oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YYaIIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PELICHMS 3a1a49 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/ad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpa3a MPOBOAWTCS C OMOPOM HA HATISAHOCTh, a
orepupoBaHre 00Pa30oM — B YCIIOBUSX OTBJICYEHHS OT HATJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTOTUYECKUX YMEHUMN
pacnpezensercs He TOJIBKO M0 COAepKATeTbHBIM JIMHUASM, HO U TIO TOJaM 00y4eHHS
Ha YPOBHE CpPEIHEro o01IEro 00pa3oBaHus.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pachpeneiaéHHbIM 10 TojaM OOyYeHHs,
CTPYKTypUPOBaHO TakuM o0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUECKUMU
NOHATUSMU W HaBBIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATEBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOydarolUXcs, paciiupss U
yrayOssis e€, o0pa3ysi MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Henento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jaBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuielbHble W CKpeluBamomumecs mnpsmMble. [lapaminenbHOCTh OpsMBIX U
IJIOCKOCTEd B NPOCTPAHCTBE: MapaJUIEIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMHU; YIrOJ MEXAy HpsIMbBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIENBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctei. [IpocTelimme mpocTpanCTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume];; TOCTPOEHUE CEUSHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IPOCTPAHCTBE, MpSAMbIE MapajuleIbHbIE W NEPHEHAMKYJAPHBIE K IIJIOCKOCTH,
IOPU3HAK NEPNEHAUKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPIEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA yroja JBYTPAHHOIO  yIJIA.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM J10 TTIOCKOCTH, MMPOEKIUS (PUTyphI HA TUIOCKOCTh. [leprneHauKynspHOCTb
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, psMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUIbL; IPABUIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHpPaMUAA W TPaBUIbHbBIN
terpa’ap; KyO. IlpencraBienre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapaJUICIEIUANIEAaX, IPABUIbHBIX
MHOT'OTPaHHUKAX.



Brruucienne »SaeMEHTOB MHOTOTPAaHHUKOB: pEOpa, NMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
TJI0MIAh OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsMOU pu3Mbl. [Lmommans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEeMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 06 o0béme. O0BEM MUpamMuIbl, IPU3MBI.

[TomoGusie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMuU MOTOOHBIX TEIL.

11 KJTACC

Tesa Bpalenus

[unuHapuyeckas OBEPXHOCTb, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKON mMoBepXHOCTU. [lunuHIap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIass W OCh; IUIOMIAAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromnue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BeplinHa, oOpa3yroias
¥ OCh; TUTOTIIA/1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pasyromue
¥ BBICOTA; OCHOBAHHS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU C]ephI.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelabHasi TNIOCKOCTh K cepe;
I01aab chepsl.

N306paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOunanuu Ten BpameHus 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, OTIMCaHHBIH
okoio cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPaIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
OpsIMOYTOJIBHOTO Tapajjenenumneaa u ciaeacteus u3 He€. OO0BbEM LMIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

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

Ceuenus Mz pa (mapauieabHo U NePIeHIMKYJISIPHO OCH), CEUeHHs KOHYCa
(mapasnielbHOE OCHOBAHUIO U IPOXO/IAIIEE YEPE3 BEPILNHY ), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miiockocT U B pocTtpaHcTBe. CII0XKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopam. IlpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACHUCTBMM C Bekropamu. lIpsaMoyronmeHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalIsIpHOE NPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTo TMpeaMmeTa
«MaremaTuka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuraHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIEMY POCCUHCKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HSKOHOMHKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO HapoJa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C IPAKTUYECKUM NIPUMEHEHUEM TOCTHKEHUM HAYKU U JEATEIIBHOCTBIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMYUBOTO OyAyIIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIIOYAs ICTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 331a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIM4HbIX BUJIOB HCKYCCTBA.

Puznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 370POBbBIO (310pOBOE MUTAaHUE, COANTAHCUPOBAHHBIN PEKUM 3aHATHI U
OTJIbIXA, peryiapHas (pu3nuecKasi akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHUEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCcKOMy OO0pa3oBaHUIO U



caM000pa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIBTYPhl, TMOHHMMAHUEM BIIHSHUS
COIMAIPHO-O)KOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE IPHPOIHOW M COIMATBHOU
Cpempl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpUCHTAIIMECH Ha TPUMEHEHUE MATEMAaTUYCCKUX 3HAHWUW JJIA pEIIeHHs 3a7ad B
00J1aCTH OKPY>KaroIIeH cpebl, INTAHUPOBAHUS MIOCTYITKOB M OIICHKH UX BO3MOYHBIX
MOCJICJICTBUM JUISI OKPY KAIOMIEH CpeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKM U  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTEeMaTH4YeCKOM HayKH Kak cdepbl UYeJOBCYCCKOH JACATCIBHOCTH, STaloB ¢
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS ITUBHUJIM3AIMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOH KaK CPEICTBOM TIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHHOCTD
WHMBUTyJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsS MPOTPAMMBI YYEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OCLiCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 0Aa308bIX KOSHUMUBHLIX NPOYECCO8 00OYHAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue JeicTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
OOBEKTOB, TMOHATHH, OTHOIICHWH MEXIy MOHATHAMH; (OpPMYyINPOBATH
OTpeNie]ICHUs]  TMOHATUN, YCTAaHABIMBATh  CYIIECTBEHHBI  IPU3HAK
KJIacCU(pUKAlMU, OCHOBAHMUA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIMPOBATH W TPEOOPA3OBHIBATH  CYKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATEIbHBIC, €AWHWYHBIC, YacTHbIC W OOIIHCE;
YCJIOBHBIC;

e BBIABIATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npejyiaraTh KpUTEPHUH IS BBISABIICHHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYIHIA;



e JeNaTh BBIBOABI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEPXKJICHUM (TpsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’>KJI€HUS U BBIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApUMAHTOB pelIeHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhlIe ucciienoBarebLCKHe 1eCTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynIupoBaTh BOIPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBJIMBaTb HCKOMOE€ W  JaHHOe, (QOpMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
oObeKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTamMu, SIBJICHUSIMU, TIPOLIECCAMH;

e CaMOCTOSITENILHO (hOPMYTUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIyYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHU;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH Ae(DUUNTHI MH(OOPMALIUY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapUuecKH;

e OIICHUBATH HaJEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 00ecnedusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOwmenne:

e BOCIPUHUMATH U GOPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOAY PELICHUS
3aJ1a4yd, KOMMEHTUPOBATh OJYyUYEHHBIN pPe3yJIbTaT;

B X0JI¢ 00CYKIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE Ha TTOUCK
pPELIEHHUsI; COMOCTAaBIATh CBOM CYXIECHHS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3lW4YUe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ yu€ToM 3aj1a4 NMpe3eHTaIM 1 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHIMBUTY ATbHOM
paboThl TpW pernieHnyd y4eOHBIX 3a1ad; MPUHUMATh IEIb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OpPraHU3allMI0 COBMECTHOM  paloTHI,
pacmpenenatb BHIbI pabOT, JOrOBapUBATHCS, OOCYXIaTh MPOIECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHECHU,
«MO3TOBBIE MITYPMBD) W HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI H
KOOPIAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuvie pecynamusnsle oeiicmausi, obecnevusaom hopmuposarie

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 JTUYHOCTIL.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIECHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C Y4€TOM UMEIOIINXCS PECYPCOB 1 COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUM C y4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOM pedieKcuu Kak OCO3HaHUS
COBEpUIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIAJIETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIECCca U pe3yIbTaTa
pelieHrs MaTeMaTUYeCKOoM 3a1auu;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IIEH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKEHUS WM HENOCTHXKEHUS PE3YJbTATOB JEATEIIBHOCTH,
HAXOJUTh OMHOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KJTIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpyuMeHsSTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH PELICHUH
reOMETPUUECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M IEPIICHIUKYIAPHOCTD MPSMBIX
Y IIOCKOCTEHN.

KnaccuduunupoBaTe B3aUMHOE paCIOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPAaHHBIM yTOJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo IBYrpaHHOrO YIVIa; JUHEHHBIA yroyl JBYTpaHHOIO yIJa; IpajyCHas Mepa
JByTPaHHOI'O yTJa.

OnepupoBaTh NOHATUSAMM: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBIIIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (MHUpamMuaa; MpuU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupuuupoBate ~ MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKauu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TMPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJL CIIE/IOB.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJIEAOB, BBINOJHSTH
(BBIHOCHBIE) TIOCKHME YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHHUBY.

Pemath 3a1aun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYMH 10 00pa3LaM Uiu
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl IPU PEIICHUU
CTaHJapPTHBIX MaTEMaTUYECKUX 3a/1a4 Ha BBIUMCIIEHUE PACCTOSHUN MEXIy JABYMs
TOYKAMH, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pematp 3aaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3LaM Uiu
aJITOpUTMaM, IPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl IPU PEIIECHUU
CTaHIApPTHBIX MaTeMaTHYEeCKHMX 3a/Jady Ha  BBIYUCICHUE YIJOB  MEXAY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAY TNPAMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnate 00bEMBI M IJIOMAAN [TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
NUpPaMUJIa) C IPUMEHEHNEM (POPMYJI; BBIUUCIATH COOTHOLLIEHUS MEX Y IIOLIaAIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TOHATHSIMHU: CHUMMETPUS B MPOCTPAHCTBE;, IIEHTP, OCh M
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HHTEPIPETHPOBATH HWHGOPMAIHIIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 17151 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOJIArafoIiX HECKOJIBKO IIIaroB PEIIeHUs, €CITH YCIOBHS MPUMECHEHHUS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIME MPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaNTh TpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJyYeHHBIE 3HAHUS Ha TMPAKTUKE: aHaJIM3UPOBaTh PEalbHBIC
CUTyalldd W TPHUMEHATh W3YyYCHHBIC MOHITHS B TIPOIECCE IMOWCKA PEIICHUS
MaTeMaTU4eCKn CPOPMYITHPOBAHHONW TPOOJIEMBbI, MOJCIHPOBATH peaIbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEITU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, amnmapara aireOphl; pemarhb
PAKTUYECKHE 3a]1a4M, CBSI3aHHBIC C HAXOXKIEHUEM I€OMETPUICCKIX BEJIHUHMH.

11 KIIACC

OnepupoBaTh MNOHATUSIMHU: LUIUMHIPUYECKAs IOBEPXHOCTh, OO0pa3yrolue
UJIMHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOJTYUYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CETMEHTA; LIAPOBOM CJIOM, OCHOBAaHHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boiuucaste  00BEMBI M IUIOMIAJM  TOBEPXHOCTEH TN  BpaIlEHUs,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIIL.

OnepupoBaTh TOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B Chepy M OMUCAHHBIN
okoJio cdepsl; cepa, BIIMCAHHASI B MHOTOTPAHHUK WIIM TEJIO BpaIICHUS.

BbIuucasTe COOTHOIIEHUSI MEXAY IUIOMIAISAMH MOBEPXHOCTEN M 00BEMaMu
IMOJIOOHBIX TEJI.

N300pakath m3ydaembie (QUTYpHl OT PYKH W C TPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonaHsaTh (BBIHOCHBIE) IJIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.



W3BnekaTh, WHTEPIPETHPOBATH M MpeoOpa3oBhIBaTh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTYypax, MPEACTABICHHYI0 HAa YepTexax U
PUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTRBE.

BhITIONHATE  IEHCTBUSL  CIIOKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB W
YMHOKECHHSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOWCTBAMHU OHH 00JIaJIaIOT.

[IpuMeHsTh TpaBUIIO MapajuIeIenUIea.

OmneprpoBaTh MOHATUSAMU: IEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YTOJ MEXKIY
BEKTOPaMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC
BEKTOPBHI.

Haxonuth cymMmmMy BEKTOPOB U MPOHU3BEICHNE BEKTOPA HA YHCIIO, YTOI MEKIY
BEKTOpaMH, CKaIIpHOE TMPOU3BEACHHUE, PACKIAIbIBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOUM CHCTEME KOOPAMHAT.

[TpumeHnsTh reomeTprdeckue (HaKThI 17151 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATraoIINX HECKOJIBKO IIIaroB PEIISHUs, €CITH YCIOBHS MPUMEHECHHSI 3a1aHbI
B IBHOH (hopme.

Pemarp mpocreliiie reoMeTpUYecKHe 3aladdl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaum Ha JOKA3aTeNbCTBO MAaTEMAaTHYECKUX OTHONICHWA U
HAX0XJICHWE TEOMETPUUECKUX BEITUYHH M0 00pa3liaM WM aJlrOpUTMaM, PUMEHSIS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMmeHsTh  TpOCTEHIME MPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUSCKHX 3a/1a4.

[IpuBoaMTh TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
KU3HU, paclio3HaBaTh MPOSBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[TpuMeHsTh MOJyYeHHBIE 3HAHWS Ha TMPAKTUKE: aHaJIM3UPOBaTh PEaTbHBIC
CUTyallil W TPUMEHSATHh W3YUYCHHBIC TOHSATHUS B TIPOIECCE TOWCKA PEeIIeHUs
MaTeMaTU4eCKh CPOPMYITHPOBAHHONW TMPOOJIEMBI, MOJCIHPOBATH peaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCJIEN0BAaTh TIOCTPOCHHBIE MOJEITH C
UCTIOJIb30BaHUEM T€OMETPUUYECKUX MMOHSATHI B TeOpeM, amrmapara aireOpsl;, penarhb
PAKTHYECKHE 3a]1a4M, CBSI3aHHBIC C HAXOXKIEHUEM I'€OMETPUICCKIX BEIHUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabsubie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIC
padoThI padoTshI
pecypcsbl
1 Bgenenue B crepeoMeTpuio 10
) [IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepneHUKyISAPHOCTD NMPSMBIX U 12
IIJIOCKOCTEMN
4 VY1l MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: ceueHMs, paCCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJTACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM ungppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (mipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Tena Bpamenus 12
OO0BEMEI Tel 5 1
BekTopbl 1 KOOpAUHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpenue, 060061ICHNE, 7 1
cUCTeMaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuna n3obpaxenus Ha
pPHUCYHKaX: H300paskeHus MIIOCKOCTEH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

[TonsiTus: mepecekaroumecs MIOCKOCTH,
MepeceKaromrecs npsiMasi ¥ IIOCKOCThb

[lonsTHs: MEPECCKAIMNECS IIIIOCKOCTH,
MEPECCKAIIUECS IpsAMas U IMJIOCKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKaMu,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha POCKIIHOHHBIX YePTenax

HavansHbie cBeieHUS 0 KyOe u
nUpamMuIe, UX pa3BEPTKU U MOJICIIH.
CeueHnst MHOTOIPaHHUKOB

HauanbsHble cBeeHus 0 KyoOe u
nUpaMyuie, UX pa3BEPTKH U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB




[ToHsATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH | CIICIACTBHS U3 HUX

[TonsATHE 00 AaKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBUS U3 HUX

[Tousatre 00 akCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTepeOMeTpI/II/I U CJIICACTBUSA U3 HUX

10

[TonsaTtre 00 aKkCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTCPEOMETPHUH M CICIACTBHS U3 HUX

11

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNIbHbIe U CKPEIIHBAIOIINECs
psiMble

12

[TapajutenbHOCTB IPSMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE: NMapaJIJICIIBHBIC NIPSMBIC
B IIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX
IIPSIMBIX

13

[TapaytenbHOCTD IPSMBIX U IIJIOCKOCTEMN
B IpocTpancTse: [lapamnensHocTs
MPSAMON U TIIOCKOCTH

14

V1l ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

15

VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapannenbHOCTh MIOCKOCTEM:
napajuiesbHbIe MII0CKOCTH




18

CaolicTBa napamuienbHbIX MNIOCKOCTEN

[Ipocreline npocTpaHCTBEHHbBIE

19 (GuUrypsl Ha MIOCKOCTH: TETPAdIP, KyO,
napajuiesenunes

20 [Toctpoenue ceuenunit

21 ITocTpoenue ceueHnii
Kontponbnas padota o teme "lIpsimbie

22 Y IUIOCKOCTH B IPOCTPAHCTBE.
[TapannenpHOCTH NPSAMBIX U IITOCKOCTEN"
[leprieHAMKYIAPHOCTH MPAMOUN 1

23 TJTOCKOCTH: TIEPIICHIUKYJISIPHBIE MPSIMbIE
B IIPOCTPAHCTBE

24 [IpsiMble napasenbHele U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH

75 [IpsiMble napasenbHele U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHauKyIIPHOCTH MPAMON
U IIJIOCKOCTH

27 [Ipu3Hak nepneHauKyJISIpHOCTH IPSAIMOM
U TUIOCKOCTH

73 Teopema o mpsIMON EPIICHANKYIISIPHON
IJIOCKOCTH

29 Teopema o mpsIMON MEPIEHANKYISIPHON
IIJIOCKOCTH

30 Teopema o0 IpsIMOi MEPIIEH IUKYJIIPHON

IIJIOCKOCTH




31

IlepnieHIUKyIsp ¥ HAKIIOHHBIE:
paccTostHuE OT TOYKHU JO MIIOCKOCTH,
paccTostHuE OT MPSIMOM A0 MIOCKOCTH

32

IlepnieHIUKyISIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTosiHuE OT IPSIMOM 710 IIIOCKOCTH

33

[leprieHIUKyIsIp U HAKIIOHHBIE:
paccTostHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

34

[leprnieHIUKyIsIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
MPAMOU U TIIOCKOCTHIO

36

JIByrpaHHBIN yroJ, TUHEUHBIN yIoJl
JIBYT'PaHHOI'O yIJla

37

JIByrpaHHbIN yroJi, TMHEUHBIA YToJ
JIBYyTPaHHOTO yTiia

38

[lepneHUKyIAPHOCTD INIOCKOCTEM:
IIPU3HAK NIEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

39

[lepneHUKyIAPHOCTD INIOCKOCTEM:
MpU3HaK IEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

40

IlepneHUKyIAPHOCTD INIOCKOCTEM:
MpU3HaK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx nepneHAUKyIspax




42

Teopema o0 TpEX nepHeHANKYISAPAX

43

Teopema o Tpéx nepneHANKyJIspax

44

KonrtponsHas pabora o Temam
"TlepnieHUKYJISIPHOCTH MPSMBIX U
ockocteil”" u "YTiael MeXAy NpsIMbIMU
U IJI0CKOCTAMU "

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHbBIE
AJIEMEHThl MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIble MHOIOI'PaHHUKH; pa3BEPTKa
MHOTOTpaHHUKa

46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IIpsIMast U
HaKJIOHHasl IPU3Mbl; OOKOBas U MOJIHAs
ITOBEPXHOCTB ITPU3MBI

47

[Tapannenenumnen, npsaMOyTroJbHbIA
MapajuieenuIiel U ero CBOMCTBA

48

[Inpamua: n-yrojapHasi NMpaMuia, TPaHu
Y OCHOBaHUE MHUpPaMUbl; O0KOBas U
II0JIHAsl TOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHAA U yceu€HHasi MUpaMuaa

49

IIpaBrIIbHBIE MHOTOIPaHHUKH: TOHATHE
IIPaBHWJIBHOTO MHOTOTPAHHUKA,
IIPaBWIbHASA [IPU3Ma U NIPaBUIIbHAS
NApaMUJa; IIpaBUIIbHAS TPEYTOJIbHAS
NUpPaMUIa U MPaBUWIBHBINA TETpadp; Kyo

50

[Ipencrarnenue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKAdAP U
HUKOCadIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, ITPSIMOH,

51 TJIOCKOCTH. DJIEMEHThl CAMMETPUH B 1
nUpaMuiax, napajuieenuneaax,
MPaBWJIbHBIX MHOTOI'PaHHUKAX
Brrunciienue 3neMeHToB
52 MHOTOTPaHHUKOB: p&Opa, TuaroHasiu, 1
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 IIOJIHOW ITOBEPXHOCTH MPSIMOM IIPU3MBI, 1
IO OCHOBAHUM, TeopeMa 0 OOKOBOU
MOBEPXHOCTU MPSIMON TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIILHOM MUPAMUJIBI, 1
TeopeMa o IIoaan OOKOBOH
MMOBEPXHOCTH YCEUEHHON MUPaMU/IbI
55 KontponbHas paboTa mo teme 1
"MHororpaHHuku"
56 [Tonsitue 06 06bEMe 1
57 O0BEM nupamMubl 1
58 O0BEM TUpaMuIbI 1
59 O0BEM nupamMubl 1
60 O06BEM TUpaMuIbI 1
61 O0BEM mpHU3MBI 1
62 O0BEM pU3MBI 1
63 OO0BEM TPU3MBI 1
64 Kontponbras padota mo teme "OObEMBI 1

MHOTOTPaHHHUKOB"




65

[ToBTOpenue, 0600IICHNE
cucrtemaTtusanus 3Hanuil. [loctpoenne
CE€YEHU B MHOTOTPAHHUKE

66

[ToBTOpenue, 0600IICHNE
cHCTeMaTHu3aIus 3HaHu. Beraucienue
pPAcCTOSTHUM: MEXIYy BYMS TOUKaMHU, OT
TOYKH J0 NMPSIMOM, OT TOYKH 10
IJIOCKOCTH, MEXAY CKPEUIUBAIOIIUMUCS
NPSAMBIMHU

67

HTorosast KOHTpOJIbHAs paboTa

68

[ToBTOpenue, 0600IIEHNE
cucTeMaTu3alus 3Hanuii. Beraucnenue
YIJIOB: MEXY CKPELIUBAIONIAMHUCS
IPSIMBIMU, MEXIY IIPIMOMN U
IIJIIOCKOCTBIO, [[BpraHHBIX yFJIOB, yFJIOB
Me>1<):[y IINIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJTACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, AHaMeTp;
TUTOINAb MOBEPXHOCTU CEphI

B3anmHuoe pacnionosxenue chepsl u
IUTOCKOCTH; KacaTelIbHas INIOCKOCTh K
chepe; mromaas cheps

N3o6paxenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0pa3yroniye HUINHIPUISCKON
MMOBCPXHOCTH, OCb HHHHHHqueCKOﬁ
TIOBEPXHOCTHU

[{uuHIp: OCHOBaHMS U OOKOBAS
MOBEPXHOCTh, 00pa3yrolias U OCh;
IUIOIIAAh OOKOBOI M ITOJIHOM
MOBEPXHOCTH

N300pakeHune MUIMHIPA HA TUIOCKOCTH.
PazBépTka nmnunapa. CeueHnust
MAIUHAPA (TTIOCKOCTHIO, TapaTIICIbHOM
WJIN TIEPIICHIUKYJIIPHOM ocH
HUAJTUHIPA)

Konunyeckas moBepXHOCTb,
00pa3yroIre KOHUNIECKOM




IMMOBCPXHOCTHU, OCb U BCPIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepIlINHA,
oOpa3yolast U 0Cbh; IOl OOKOBOM
Y IIOJIHOM ITIOBEPXHOCTHU

VYceu€HHbIil KOHYC: o0pa3yromme u
BBICOTA; OCHOBAHHS U OOKOBast
IIOBEPXHOCTh

10

N306paxkenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHus: KOHyca
(TUTOCKOCTHIO, MapalIeIbHON
OCHOBAHHUIO, U IMJIOCKOCTHIO,
IPOXOAIICH Yepe3 BEPIINHY)

11

KomOunanus Ten BparieHus u
MHOTOT'PAaHHUKOB

12

MHoOrorpaHHuk, OIMCaHHBIA OKOJIO
cdepsl; cdepa, BIUcaHHas B
MHOTOTPaHHMK WJIN B TEJIO BPALICHUS

13

TTonsaTtue 00 00béMe. OCHOBHBIE
CBOMCTBA 00BEMOB TEIT

14

O0BEM IUIMHpa, KOHyCa

15

O06BEéM mapa u miomaas chepst

16

[TonoOHBIE TENNa B MPOCTPAHCTBE.
CoOTHOIICHUS MEXTY TUTOIIAISIMA
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX
TN

17

KontponpHas padota o temam "Tema
BpamieHus" u "O0bembI Ten"




BekTop Ha miIockoCTH U B

18 POCTPAHCTBE

19 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB

20 YMHOKXEHHE BEKTOpA HA YUCIIO
PasnosxeHne BekTopa 1o TpéM

21 HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napasuieJenunena
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMHU
[IpsimoyrosipHas cucreMa KOOpAuHAT B

23 npocTtpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreiimme 3agaun B KOOpAUHATAX

4 VYron mexnay Bekropamu. CKansipHoe
IIPOU3BEIEHNE BEKTOPOB

25 Brruncrnenue yrioB Mexy MpsIMbIMH U
IUIOCKOCTSIMU

26 KoopannaTHO-BEKTOPHBIA METO/T TPU
pELIeHUH TeOMETPUUYECKUX 3a7au
KonTtponbHas pabora o Teme

27 "BekTopbl 1 KOOpAUHATHI B
npocTtpaHcTBe"
[ToBTOpeHue, 0600IIeHNE U

73 cucremMarusanus 3HaHuil. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMbI Kypca
IUTAHUMETPHUH

29 [ToBTOpeHue, 0600IIeHNE U

cucreéMaTru3anus 3HaHuid. OCHOBHEIC




¢burypsl, (hakThl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHue, 0600IIeHNE U

30 CHCTEeMAaTH3alus 3HaHUHU. 3a1a9n 1
HJ'IaHI/IMeTpI/II/I U METOAbI UX peH_IeHI/IH
[ToBTOpEeHUE, 0600IIEHNE 1

31 cUCTeEMaTu3anys 3HaHu|. 3agauyu 1
HJ'IaHI/IMeTpI/II/I U METOABI UX peH_IeHI/IH
[ToBTOpEeHUE, 0600MIEHNE U

1 cucreMarusanys 3HaHuii. OCHOBHEIE 1
burypsl, GpakTbl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 Hroroas koHTpoabHas paboTa 1

34 [ToBTOpenue, o6o0IIeHNE U 1
cucreMaTtTui3aluda 3HaHUN

OBIIEE KOJIMYECTBO HACOB I10 14

[MPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






