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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS ISt
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nmporpaMMbl 00€CII€UYMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSMH,
COCTaBJISIIOLIIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO OO0pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO PAa3BUTHUSA
JUYHOCTH 00YJarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABJICHUU JIUYHOCTHOTO
pa3BuUTUsl OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHUH PEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpaKeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUECKOI0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalid B COBPEMEHHOM
o0iecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKIACHUN
B XOJI€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHUE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YelloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaKEHUs OKPYKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSAET pa3Hble BUIbI YIEOHOM U TPYIOBOM ACSITETbHOCTH, SBISIETCA



OIHUM U3 MpOo(ecCHOHANbHO BaXKHBIX KauecTB, MOSTOMY akTyajlbHA 3ajada
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHS  Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTrOTOBKE K IMIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOoM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepe3 ooecreueHue BO3MOKHOCTH IPUOOPETEHHS U UCIIOJIb30BAHUS
CHUCTEeMAaTHYECKUX TEeOMETPUUECKUX 3HAHUW ©  JACHUCTBHH, CHeUU(pUIHBIX
TrE€OMETPUH, BO3MOXKHOCTH  YCIIEUIHOTO  MPOJOIDKEHHS  00pa3oBaHUA IO
CHELHATbHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpur Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeAHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoMm, oOydaroliuecss Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTeMAaTHYECKHE YMEHUS, CBA3aHHBIE CO
crenuQpuKoil reoMeTprun U HeoOXOIUMBbIE ISl KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0oHM HMEIOT BOZMOKHOCTh U3yUUTh T€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBLHON 1EATEIbHOCTH.

JIoCTH)KEHHE IeJIM  OCBOCHHUS TMPOTrpaMMbl  O0OECHeYMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«['eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISAIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢dopMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACISIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33734 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs] OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X JIeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00yUaromuxcs,
MIO03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBanue GYHKIMOHATBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE Paclio3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHITHM, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX XKU3HEHHBIX CUTyalUUsAX U NPU U3YUEHUU
OpPYrMX  Y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBATh UX Ha A3BIKE T€OMETPUH U CO37aBaTh
FEOMETPUYECKHE MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus — [PAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUH B HAYAJIE €r0 U3YUYECHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHMs, U OMNpene’aEHHBIM 00pa30M OpraHMW30BaHHAs padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIAPYET NNPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYECHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX ITPEACTABICHUM Y
YYaIUXCS B Kypce CTEPEOMETPUH IIPOBOAUTCS 3a CYET PELICHMS 3a1a4 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a MPOBOAUTCS C OMOPOM HA HAIVBIIHOCTH, a
OIepupoOBaHUE 00pPa3oM — B YCIOBUAX OTBIIEYEHUS OT HAIVISIAHOCTHU, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO CONEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpezienaeTcs: He TOJIBKO M0 COAepKaTeIbHBIM JIMHUASM, HO U TIO TOJaM 00y4eHHUS
Ha ypOBHE CPEJHEro 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCJIEN0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T€OMETPUYECKUX IPENCTABICHUM OOydYaroUXCs, paciiupss U
yriayossist e€, o0pa3yst MpOoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun otBoautcesa 2 yaca B Heaento B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NnapajyieJibHble M CKpelmuBaromuecs npsMbeie. [lapamiensHOCTh NPSAMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NApPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MMAPAIIIEIbHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctei. [IpocTeiimme mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadp,
KyO, apasuiesienuIe]; HOCTPOEHUE CEUEHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TIOCKOCTH: MEPIEHINUKYJIAPHBIE MPSMbIE B
MIPOCTPAHCTBE, MPSAMBIE NaApaUIEIbHbICE W TMEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopemMa O IIpsAMOU
MEPIEHAUKYJISIPHONW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHMHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT MPSIMOM IO TUTOCKOCTH, MPOEKIUS (PUTYPHI Ha TIIOCKOCTH. [lepreHuKysipHOCTD
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOCcTeR. Teopema o Tpéx
MEPICHIUKYIISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
pU3Ma; TPAaHU W OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MBbI; OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAsS U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPAaBUIbHAS U
ycedéHHass nupamMuga. OIJJIEMEHTbl TMpu3Mbl H nupamuabl. [IpaBunbHBIC
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUJIbHBIN
terpasdap; KyO. IlpencraBieHre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozekasip u ukocasap. CeueHus: Mpu3Mbl U TUPAMUJIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, TapAJUICIEITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, UaroHaidH, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoii mpu3Msbl. [Tnomans
OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
Iomaau yceu€éHHoi nupamupl. [lonstue 00 o0béme. O0BEM NUpaMuUIbl, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJTACC

Tesa Bpalenus

[unuHapuyeckas MTOBEPXHOCTb, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunmuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh;, IUIONIAJb OOKOBOW U TMOJIHON
NIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: ocHOBaHME U BeplIrHa, 00pa3yroias
¥ OCh; TUTOTIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonme
U BBICOTA; OCHOBaHHS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
I01aab chepsl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJ1o cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UITK TEJIO BPaIICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO TMapajienenumneaa u ciaeactsus u3 He€. OO0BbEM LWIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus muMHpa (MapajvieabHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUS KOHYyCca
(mapasieslbHOE OCHOBAHUIO U IPOXOIAIIEE YEPE3 BEPIINHY), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxkeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopaMu. CKalIsIpHOE NPOU3BEICHHE BEKTOPOB.



Brruncienue yrioB Mexay NPsAMBIMHU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KEHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATeILHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3InYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHWE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryJisapHas Gu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHNS,
IPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM JIEATENbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCcKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATIBHOU
Cpenmpl, OCO3HAHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHWM ISl PEIICHUs 3a1ad B
00J1acTH OKpY>KaIOIIeH Cpeibl, TIIaHUPOBAHUSI TIOCTYIKOB U OLICHKH UX BO3MOXKHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW JesATEeNbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH JJIi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpPEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYILIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«MatemaTuka XapaKTePU3yOTCs OBJIaJICHUEM YHHUBEPCaTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvuvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYHUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUuie2o0  Mupa;,  NpuMeHeHue  J102UYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jjornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTUIECKUX
O0OBEKTOB, TMOHATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIICHWS W CpaBHEHUS, KpUTEPUU
IPOBOIMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YacCTHbIE WU OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpEYHs B (aKTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIs BBISBIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYHIA;



e JeNaTh BBIBOABI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMbIE U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
NPUBOJUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3a7aun (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BHIOMpaTh HaWbOoNee TMOAXOMAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eCTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHAaBIMBaTh HCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0BbeKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BeKTaMU, SIBICHUSMH, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTaM
IPOBEAEHHOTO HAOMIOICHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OICHU;

e TPOTHO3MPOBATh BO3MOXHOE Ppa3BUTHE MpOIECCa, a TAaKKE BBIIBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX ISl OTBETA HA
BOMPOC U JUIsI pEIICHU 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HWCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALINIO, TIPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHbOpMaIUU 1o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

chopMUpo8anHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
¥ [IETISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3pEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS M0 XOJIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHbBIN PE3YyJIbTaT;

B X0JI¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perIaeMoi 3a/1auu, BHICKa3bIBaTh UAECH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMdle U CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM popme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€TOM 3aJ1a4 NMpe3eHTAIMN 1 OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYaIbHOU
paboThl TpW penieHnH Y4eOHBIX 3aaad; MPUHUMATh IIEb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI pabOT, JOrOBapUBAThHCS, OOCYXIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C y4€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJ€Th HABbIKAMU TO3HABAaTEIbHON pedieKcuu Kak OCO3HaHUS
COBEpIIAEMBIX JIEMCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJCTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS IPOIIECCa U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTH)KCHUS PE3YJIbTAaTOB NEATEIIBHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[IpuMeHSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPHU PELICHUU
TreOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: NMAPAIIICIBHOCTh M EPIICHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIOIOKEHHE TIPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAaHHBIA yroJl, TPaHU JABYIPAHHOTO YT,
pebpo IBYrpaHHOTO YTJa; JUHEHHBIA yroll JBYrpaHHOTO yria; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIbINA
MHOTOTPaHHHK, 3JIEMEHThl MHOT'OTPAHHUKA, TPABIJIbHBIN MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpuU3Ma,
NPSIMOYTOJILHBIN TTapajuiesienune;, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuu (BBIMYKJIblE W HEBBINYKJIbIE MHOTOTPAHHUKH, MpPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAHHHUKOB.

OOBSACHATH MPHUHIIUIIBI IIOCTPOSHUS CEUECHUH, UCIIONIB3YsI METOI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CII€[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbI TPU PEIIeHUHU
CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH MO oOpas3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIIeHUHU
CTaHJApPTHBIX MaTeMaTWYeCKUX 3a/Jady Ha BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMHU, MEXAY TMNPAMONH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Breruncnate 00BEMBI M IJIOMAAN MMOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIIEHUS MEXKTY TUIOMIASIMUA
NOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJI0CKOCTh CHMMETPUH; IEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HHTEPIPETHPOBATH HWHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTprdeckue (HaKkThI 7S PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATaOIINX HECKOJIBKO IIAr0B PEIICHUS, €CITM YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOU (hopme.

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

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

[TpuMeHsTh TMOJNyYeHHBIE 3HAHWS Ha TMPAKTUKE: aHAJIM3UPOBaTh PEaTbHBIC
CUTyalldd W TIPUMEHSATh H3yYeHHBIC TOHATHA B TPOIECCE TOUCKA PEIICHUs
MaTeMaTUYeCKu CPOPMYIMPOBAHHONW MPOOJIEMBI, MOJCIHPOBATH pPeaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHUM, WCCICOBATh IOCTPOCHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, amnmapara aireOphl; pemarhb
MPAKTHUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM I'€OMETPUICCKIX BEIHUMH.

11 KIIACC

OnepupoBaTh MOHATUAMH: WIMHAPUYECKAsS IOBEPXHOCTh, OOpa3yroIiue
UJIUHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHUYECKAasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacno3naBate Tena BpanieHus (HUJIUHAP, KOHYC, cdepa U map).

OOBACHITH CIOCOOBI TTOJTYYEHHUS TEJT BpAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMeHTa; IIApOBOM CJIOW, OCHOBAHHE IIIAPOBOTO CJIOS, BHICOTA IAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruucnare  00bEMBI M TUIOIIAAM  TOBEPXHOCTEW TEJI  BpalllCHUS,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B Chepy U OMUCAHHBIN
0Ko0J10 cepsl; cdhepa, BIIUCaHHAS B MHOTOIPAaHHUK WJIM TEJIO BpaIleHUs.

BoaucnisaTe COOTHOIICHHS MEX]Y IUIONIAAsIMU MOBEPXHOCTEH M 00BbEMamMu
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpsl OT PYKH W C MPUMEHEHHEM TPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BrIinonHATE (BBIHOCHBIE) INIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHHS.



W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
pHUCYHKaXx.

OmnepupoBaTh MOHATHEM BEKTODP B IPOCTPAHCTBE.

BbINMOAHATE JOEHCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpuMeHsTh IpaBUIIO Napasieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEIEHHE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxomuTth cymMMy BEKTOPOB M IIPOU3BEIEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEJCHME, pACKIaIblBaThb BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJ1 pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPENOoJIararoIINX HECKOJIBKO IIarOB PEIIeHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOU (hopme.

Pemate mpocreiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha [OKA3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HaXOKJCHUE FeOMETPUUECKUX BEJIWYHH 10 00pa3liaM UM ajJropuTMaMm, NPUMEHSs
M3BECTHBIE METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMaTUYECKUX 3ajau.

[lpumeHsT mpocTeWlIe NpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEpPbl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH IPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJydyeHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyalldd W TPHUMEHATh HU3YyYEHHbIE MOHATHS B MPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyalldd Ha A3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCTOJIb30BAHUEM I'€OMETPUYECKIX MOHATHI U TeOpeM, arrmapara ainreopsl; pemarb
NpPaKTUYECKHE 3aJ]auu, CBSI3aHHbIE C HAXOXKICHUEM IT'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuIo 10
) IIpsimble ¥ TUIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapayienbHOCTB IPSMBIX U IIJIOCKOCTEMN
3 [lepneHIUKYNIAPHOCTD NMPSAMBIX U 12
IJIOCKOCTEN
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuK" 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne i/m Konrtpoabsnbie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Tena Bpaienus 12
2 OO6bEMBI TEN 5 1
3 BekTopbl U KOOpAMHATEI B IIPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIEeH e, 7 1
cucTeMaTu3anus 3HaHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIE
padoThI

IIpakTnyeckue
padoThI

Jlara
H3YYeHH S

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Tb Ha ypokax maTemaTuku. OCHOBHBIE
IIOHSATHS CTEPEOMETPUHN: TOUKA, IIpsiMas,
IUIOCKOCTB, MPOCTpaHCTBO. IIpaBuna
M300pakeHHS HAa pUCYHKAX.

IlonsaTus: MepeceKarommecs mIoCKOoCTHy,
NnepeceKkarommecs npsaMas 1 rmjiIoCKOCTb

[TonsTHst: mepeceKkarouecs MmMI0OCKOCTH,
nepeceKaroIrecs npsimasi ¥ II0CKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax

HavanbHbie cBeeHus 0 KyOe u
nUpaMuie, UX pa3BEPTKH U MOJICIIH.
CedeHusi MHOTOTPaHHHKOB

HavanbsHbie cBeeHus 0 KyOe u
nHpaMuze, UX pa3BEPTKH U MOJICIIH.
CeueHnst MHOTOTPAaHHHUKOB

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTepeOMeTpI/II/I 1 CJICACTBUA U3 HUX




[TousTHE 00 AKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUHU: AKCHUOMBI
CTepeOMeTpI/II/I 1 CJICACTBUA U3 HUX

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

10

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

11

B3anMHOe pacmnoiokeHue IpsiMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIIUECS,
NapajuleJIbHbIE U CKPEIHUBAIOIINECS
npsMble

12

[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN
B [IPOCTPAHCTBE: MapaJUICIIbHbBIC IIPSIMBIC
B [IPOCTPAHCTBE; MapaUIeIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTD IPSAMBIX U IIIIOCKOCTEN
B IIpocTpaHcTBe: [lapannensHocTh
IIPSIMOM U IUIOCKOCTH

14

VYTIibl ¢ cOHanpaBiIeHHBIMU CTOPOHAMU

15

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

17

[TapamienbHOCTD IIJIOCKOCTEMN:
napaelbHble INIOCKOCTH

18

CBolicTBa napajuIeIbHBIX INIOCKOCTEN




[IpocTeiinve mpocTpaHCTBEHHbBIE

19 Gburyphl Ha MITIOCKOCTHU: TETPAdAP, KyO,
napajuleJenunes

20 [TocTpoenue ceuenuit

21 ITocTpoenue ceueHnit
Kontposbnas padota mo teme "[Ipsimbie

22 Y TTIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYISIPHOCTD MPAMOU 1

23 MJIOCKOCTH: IEPIEHIUKYJISIPHBIE PSIMbIE
B [IPOCTPAHCTBE

24 [IpsimMble napaiienbHbIe U
NEPIEHUKYIISPHBIE K IIJIOCKOCTH

)5 [Ipsmbie mapasienbHbIe U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

2% [Ipr3Hak nepneHIuKyJISpHOCTH TPSIMOM
Y IJIOCKOCTH

27 [Ipu3Hak nepneHuKyJISIpPHOCTH IPSAMOMR
Y TUIOCKOCTH

73 Teopema o mpsiMON NEPIEHANKYIISIPHON
IJIOCKOCTH

79 Teopema o mpsiMON EPIEHANKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 IIpsIMOM ITEPIIEHAUKYIIIPHOU
IJIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE:

31 paccTosiHue OT TOYKHU JI0 TNIOCKOCTH,

paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH




[leprieHaUKYNSp U HAKIOHHBIE:

32 paccTosiHue OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
[leprieHaUKYNSp U HAKIOHHBIE:

33 paccTosiHuEe OT TOYKH J0 MIIOCKOCTH,
paccTosiHUe OT MPSIMOM JI0 MIIOCKOCTH
[lepnienquKymsip U HAKIOHHBIE:

34 paccTosiHuEe OT TOYKH J0 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 MIIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHbIN yroJl, TMHEUHBIN YroJl
JIBYTPAHHOIO yTJia

37 JIByrpaHHbIN yroJl, TMHEUHBIN YroJl
JIBYTPAHHOIO yria
[leprieHAUKYISAPHOCTD INIOCKOCTEN:

38 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN
[leprieHANKYIASIPHOCTD IIOCKOCTEM:

39 IPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTEN
[leprieHANKYIASIPHOCTD IIOCKOCTEM:

40 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

41 Teopema o0 TpEX nmepHeHIUKYIApax

42 Teopema o Tpéx neprneHauKyIsIpax

43 Teopema o0 TpEX nmepHeHIUKYIApax




44

KoHTposbHast paboTta 1mo Temam
"TleprnieHAIUKYISIPHOCTD MPSIMBIX U
iockocTe" u "YTibl MeXAy IPSIMBIMU
U TUIOCKOCTSIMH"

45

[TonsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHUKA

46

[Tpusma: n-yronpHas mpu3ma; TpaHu U
OCHOBaHUS IPU3MBL; MIpsiMast U
HAKJIOHHAs MTPU3MBbI; OOKOBAsI U MOJIHAS
MOBEPXHOCTh MPU3MBbI

47

[Tapannenenunen, NpsMOYTOJbHBIN
napa’suliesienuIie]l U ero CBOMCTBa

48

[Iupamuna: n-yronbHasi nupamua, rpaHu
¥ OCHOBaHUE NMUPaMHUJBI; OOKOBaAs U
I10JIHAsl IOBEPXHOCTh ITUPAMUJIBL;
NIpaBUJIbHASA U YCEUEHHAS MTUPAMUAA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTUE
MPaBUILHOTO MHOTOIPAHHUKA;
MpaBUJIbHAS TPU3Ma U MIPABUIIbHAS
NUpaMuJia; TPaBUIIbHAS TPEYTOJIbHAS
nUpaMuJia U MpaBUIbHBIN TeTpasap; Kyo

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIP U
HUKOCa3IP.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUKH, MPSMOH,
MJIOCKOCTH. DJIE€MEHThl CHMMETPHUH B




nmupaMuaax, napauiciacnuneaax,
IMMPpaBUJIbBHBIX MHOTOI'paHHUKAaX

Briuncienne 3nmeMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, TuaroHasiu, 1
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM IPU3MBI, 1
TJI0IA b OCHOBAHUH, TeOpeMa 0 OOKOBOM
MIOBEPXHOCTHU MPSMON IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHONW MTUPAMUJIBI, 1
TeopeMa O TUIoIaau OOKOBOMH
MOBEPXHOCTH YCEUEHHON MUPaMHUIbI
55 KontponbHas pabora o Teme |
"MHororpaHHuku"
56 [TonsTHe 06 00BEME 1
57 O06BEM nupaMusl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupamMust 1
60 O0BEM TUpamMuIbI 1
61 O06BEM npu3MBbI 1
62 O06BEM npu3MBbI 1
63 O06BEM IpU3MBI 1
64 KonTtponbHas padora no Teme "OO0bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNEe
65 cucremaTusanus 3Hanuil. [loctpoenue 1

CEYEHU B MHOTOTPAHHUKE




[ToBTOpenue, 0600IIEHNE
cucTeMaru3ays 3HaHui. Beraucienue
66 pacCTOSIHUI: MEXAY JABYMSI TOUKAMH, OT
TOYKH 10 NIPSIMOM, OT TOYKH 0
IJIOCKOCTH, MEXAY CKPELIUBAOLIIUMHUCS

MPAMBIMHA

67 Hrorosast kKoHTpoOJbHASA paboTa

[ToBTOpenue, 0600IIEHNEe
cucTeMaTu3alys 3HaHni. Beraucnenue
68 YTJIOB: MEXKY CKPEIIUBAIOITAMUCS
MPSIMBIMU, MEXTY TIPSIMOM 1

IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

Jlara
H3YYeHU S

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paanyc, IuamMmeTp;
TUTIOIIAb TOBEPXHOCTH CEpHI

BzanmMHoe pacrionoxenue cdepsl u
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; miomans cepsl

N3o0paxkenue cdepsl, mapa Ha
mrockoct. CeueHus 1mapa

[MunuHapudeckas NOBEPXHOCTD,
oOpa3zyromue MUIHHIPUIECKOM
MTOBEPXHOCTH, OCh ITUITHHIPHICCKON
MTOBEPXHOCTH

[unmuuap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
IUIoIaas OOKOBOM M ITOJIHOM
MTOBEPXHOCTH

N300parkeHre NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus
IMHApPA (TUIOCKOCTHIO, MapauleIbHON
WIH NEPIEHANKYIIIPHON OCH
UAJTUHIPA)

KoHnnyeckast 1oBepXHOCTb,
o0pa3yroIre KOHUIeCKOn




ITOBEPXHOCTH, OCh Y BEPIINHA
KOHUYECKOW MMOBEPXHOCTH

Konyc: ocHOBaHuUE 1 BepIIMHa,
oOpasyromas 1 OCh; IJI0IAb OOKOBOM
Y MOJTHOM MTOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yronme u
BBICOTA; OCHOBAaHHSA X OOKOBas
MTOBEPXHOCTh

10

N300pakeHre KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TJI0CKOCTHI0, MapasuIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOASAIICH Yepe3 BEpPIITUHY)

11

KomOuHnanus ten BpameHus u
MHOTI'OTDaHHUKOB

12

MHoOrorpaHHuK, ONMMUCaHHbBINA OKOJIO
cdepsr; cdepa, BUcaHHAS B
MHOT'OI'paHHUK UJIK B TCJIO BpalllCHUSA

13

ITonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB TeIl

14

O0BéM uIMHIIpa, KOHYCa

15

O06BEM mapa u wiomaask cheps

16

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
COOTHOI_HGHI/ISI Menc;[y IJiomaasaMunu
MMOBEPXHOCTEH, 00bEMaMH MOTOOHBIX
Tl

17

KonrtponsHas pabora no Temam "Terna
BpameHus" u "O6beMbl Ten"




BekTop Ha mimockocTH U B

18 IIPOCTPAHCTBE

19 ClroxeHne 1 BBIYMTaHUE BEKTOPOB

20 YMHOkKEHUE BEKTOpa Ha YHUCIIO
Paznoxenue Bektopa 1o Tpém

21 HEKOMIUJIaHApHBIM BekTopaM. [IpaBuio
napajuiefienumneaa
Pemienue 3ama4, CBSI3aHHBIX C

22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH
[IpsiMoyronbHas cucTeMa KOOpAUHAT B

23 npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimune 3ana4u B KOOpAUHATAX

24 VYron mexay Bekropamu. CKansipHOe
IIPOU3BE/ICHNE BEKTOPOB

’5 Brruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU

%6 KoopauHaTHO-BEKTOPHEIN METO/ ITPU
pElIeHNU T€OMETPUUECKUX 3a]1a4
KontponbHas padoTa mo teme

27 "BekTophl 1 KOOpAMHATHI B
npocrpaHcrae”
[ToBTOpeHmEe, 0600IIEHNE U

)3 cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHI

29 [ToBTOpeHmEe, 0600IIEHNE U

cucreMaTusanus 3Haguii. OCHOBHEIE




¢burypsl, GpakTbl, TEOPEMBI Kypca
IIaHUMETPUHN

[ToBTOpeHmE, 0600IIEHNE U

30 cucTeMaTu3anys 3HaHui. 3agaqu 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHue, 06001IeHNE 1

31 CHCTEeMAaTH3alMs 3HaHui. 3a1aun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHue, 06001IEeHNE 1

0 cucrteMaTu3aius 3Hanuii. OCHOBHEIC !
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMETPUH

33 HToroBasi KOHTpOJbHAs paboTa 1

34 [ToBTOpeHmEe, 0600IIEHNE U 1
cUucTeMaTH3allus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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