MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWUU, TMPEABIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€YMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTABJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00yYaroNuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONW MAaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYEHHUS APYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYLUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHMH PEAJTbHOTO M UACATBHOT0, XapakTepe OTpa)KeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOT0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaKk)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOmiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSAET pa3Hble BUIbI YUEOHOM U TPYIOBOM ACSITEILHOCTH, SBISIETCA



OIHUM U3 TMpOo(ecCHOHAbHO Ba)KHBIX KauecTB, MOATOMY akTyallbHa 3ajada
dopMupoBaHus |y OOyYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpammbl yueOHOTo Kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHuss — 0OmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE Ppa3BUTHE
oOy4aromuxcs yepe3 ooecrneueHrue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BAHUS
CHUCTEMAaTHYECKUX TEeOMETPUYECKUX 3HAHUW ©W  JCHUCTBHH, CHeuu(pUIHBIX
TrE€OMETPUHM, BO3MOXKHOCTH  YCIIEUIHOTO MPOJOIDKEHHS  00pa3oBaHHUA 10
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoMm, oOydaroniygecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
cenuQpuKoil reoMeTprun U HeoOXOUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, oHM HMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHIO OoJjiee rTyOoKo, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHMUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

JIOCTH)KEHHE 1eJIM  OCBOCHHS TMPOTrpaMMbl  O0ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"eomerpum» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJITYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHHE MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHUX MOJENSAX, MO3BOJSIOIIUX OMHCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA,

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

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMH TOHSATHUSIMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HOPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUMH, KPUTUYHOCTH
MBIIUICHHUS;



e (dopmupoBanue GyHKIMOHAIBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
yYMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX XKU3HEHHBIX CUTyalUUsAX U NpPU U3YYEHUU
OpYruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIMpPOBATh UX Ha A3BIKE TE€OMETPUM U CO3AaBaTh
F€OMETPUYECKHE MOJIEIH, NPUMEHATH OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’IEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBILIICHHUS,
CTUMYJIUPYET POTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYECHUIO IIPEMETA.

[Tpenmourenue oTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
YYaIIHUXCS B Kypce CTEPEOMETPUH IPOBOAUTCA 3a CYET PELICHM 3a1a4 Ha CO3/IaHUE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpa3a MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHIX OTBJICUYEHHUS OT HAIJISIHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 1011 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B NMPOCTPAHCTBEY, « Tena BpameHus»,
«BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrnpezensercs He TOJIBKO M0 COAepKaTeIbHbIM JIMHUASM, HO U IO TOJaM 00y4YeHHS
Ha ypPOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajuyieJibHble M CKpelmuBarommecs npsMbele. [lapamnenbHOCTh NPSMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIENbHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockocteit. [IpocTeiime mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume]]; TOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
MIPOCTPAHCTBE, MPSAMBIE MapaUICIbHbIE W IEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MEPIECHAUKYJISIPHONW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY IPSIMOU U
IUIOCKOCThIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JT0 TTOCKOCTH, MPOEKIUs (PUTYPHI Ha IIIOCKOCTH. [lepreHuKyIsspHOCTD
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPAaHU W OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAs U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPAaBUIbHAS U
yceu€HHasi nupamMuga. OIJIEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHUPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHUpPaMUAA W TPaBUIbHBIN
terpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapAJUICIEITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicnienue 371€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, [OuMaroHai, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH NPaBUIBHOM MNHUPAMHIBI, TEOpeMa O
mIomaau yceu€HHoi nupamupl. [lonstue 00 o0béme. O0BEM NUpamMuIbl, IPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KJTACC

Tesia Bpalenus

[unuHapuyeckas OBEPXHOCTb, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UHWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAJAb OOKOBOW U TOJHOMN
NIOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BepIlIrHa, 00pa3yroias
¥ OCh; TUTOTIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yromue
U BBICOTA; OCHOBaHHS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
I01aab chephl.

N306paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJio cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 00béMe
OpsIMOYTOJIBHOTO Tapajienenumneaa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
koHyca. O0BEM mmapa u miomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus muMHpa (MapavieabHo U MEPIEeHIUKYIISIPHO OCH), CEUECHUS KOHYyCa
(mapasieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIUNHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxkeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. lIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekropaMu. CKaJIsSIpHOE NPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yroTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTyTaMH B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBOKCHHS K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
HYKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU U JIEATeITLHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYUBOCTHIO
K MaTeMaTHYECKUM acTIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peTyJisipHas Gu3nUecKasi aKkTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM JIEATENbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHATBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHMUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-?PKOHOMHUYECKUX IMPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOU
CpeIbl, OCO3HAaHWEM TJO00ATBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpPUEHTALIMEM HA NMPUMECHEHHWE MATEMAaTUYECKUX 3HAHWUW IS PEIICHUs 3a1ad B
00J1acTH OKPYKAIOIIEeH CpeIbl, IIIaHUPOBAHUSI TIOCTYIIKOB U OLICHKH WX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAIOIIEN CPEBI.

I[leHHOCTH HAYYHOT0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKd Kak c]epbl 4YeIoBEYeCKOW MJesATEeNbHOCTH, JTamoB €&
pPa3BUTUA M 3HAYUMOCTH [JIi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIBHOCTh
WHIMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCtiCMBUIMU.

1)  Vuusepcanvnuvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIoUje2o0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble jlornyeckue 1eicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
O0OBEKTOB, TMOHATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyINPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUA i1 OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A,

e BOCHpPUHUMATH, (OPMYJIMPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIs BBISABIICHHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYHIA;



e J€JaTh BBIBOAbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPXKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIHUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApUAHTOB peELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

e HCIIOJb30BATh BONPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
(dbopMyIupoBaTh BOIPOCH], (PUKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaThb HCKOMOE€ W  JaHHOe, (QOopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSATEJIEHO CIUIAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
o0beKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX /ISl OTBETA HA
BOIIPOC U ISl pEIEHUS 33]1a4u;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PAa3jIMYHbIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh MH(OPMALIUIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAMUGHble  Oelicmsus, 00ecnedusarom

copMUpOBaAHHOCIb COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.

OO0uenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U LeJIIMH OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOAY PELICHUS
3aJlayd, KOMMEHTUPOBATh MOJYyYE€HHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIE HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXIACHUSAMH JPYTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ Yu€TOM 3aJ1a4 NMpe3eHTAIMN 1 OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboThl TpW penieHny Y4eOHBIX 3aaad; MPUHUMATh IEb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTth BHIbI paboOT, JOrOBapUBAThHCS, OOCYXXIaTh MpOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YUETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIIAJICTh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS IPOIECCca U pe3yIbTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb [IPH PEIICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJbTATOB IEATEIIBHOCTH,
HAXOJUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

OmneprpoBaTh MOHITHSIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[TpyuMeHsSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX NPHU PEUICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M EPIICHIUKYIAPHOCTD MPSMBIX
Y IIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PAaCIIOIOKEHHE TIPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPaHHBIM yTOJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo IBYrpaHHOTO YIJIa; TUHEHHBIA yroll JBYTPaHHOTO YIJia; TpagycHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHSTUSIMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOT'OTPAHHUKA, TPABIJIbHBII MHOTOTPaHHUK.

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

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKIblE W HEBBINYKJIBIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBACHATH PHUHIIUTIIBI IIOCTPOSHUS CEUESHUH, UCIIONB3YsI METOJI CIIEIOB.

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

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO oOpa3iaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU PEIIeHUH
CTaHIApPTHBIX MAaTEeMaTUYECKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO oOpa3iaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU PEIIeHUHU
CTaHIApPTHBIX MaTeMaTHYEeCKUX 3a/Jad Ha  BBIYUCICHUE YIJOB  MEXAY
CKPEIIMBAIOIIUMUCA MPSIMBIMUA, MEXAYy TNPAMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Breruncnate 00bEMBI M IJIOMAAN MMOBEPXHOCTE MHOTOTPAHHHUKOB (MIpHU3Ma,
UpaMKJIa) C IPUMEHEHHEM (POPMYJT; BEIYUCIATH COOTHOIIEHHUS MEXKTY TIOMIASIMUA
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUU; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 7S PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATrafoIINX HECKOJIBKO IIar0B PEIICHUS, €CITM YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOU (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoauTh TpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh MOJyYeHHBIE 3HAHHWS Ha TMPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyallid W TPHUMEHATH W3yYCHHBIC TOHITHS B TIPOIECCe IOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYITHPOBAHHONW MPOOJIEMBI, MOJCIUPOBATH peaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEITU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpEM, anmapara aareOphl; pemarhb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUICCKIX BEIHUMH.

11 KIIACC

OnepupoBaTh MOHATUSAMH: MWIMHAPUYECKAs IOBEPXHOCTh, OO0Opa3yroIIue
AJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHWUYECKAasi TOBEPXHOCTh, 00pasyroiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUJIWHIP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI TTOJTYYEHHUS TEJT BpAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETMEHTAa; LIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOH;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMyIL.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPy ¥ ONTUCAHHBIH
0Ko0J10 cepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK WJIA TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY IUIOMIAIMH MOBEPXHOCTEH U 00BEMaMH
MOJIOOHBIX TEJI.

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

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHHUS.



W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTH HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaX.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBHSA  CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpumMeHsTh IpaBUIIO Napasieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKaPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHHE BEKTOPOB, KOJUTMHEAPHbBIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJsIpHOE IPOU3BEJCHHE, pACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUITMHEAPHBIM BEKTOpPaM.

3anaBath IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
MPENOoJIararolIuX HECKOJIBKO IIArOB PEIICHUs, €CITU YCIOBUS TPUMEHEHUS 33JaHbl
B SIBHOH (hopme.

Pemate mpocreiiiye reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemarp 3amaun Ha 0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUH H
HAXOKJCHHE TeOMETPUUECKUX BEJIMYHH 110 00pa3liaM UM ajropuTMam, NPUMEHSs
M3BECTHBIC METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEeMaTUYECKUX 3aay.

[lpumeHsTh mpocTeWlIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoauTH HpUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH MPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MONlyueHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyallkd M TPHUMEHATHh H3yYEHHbIE MOHATHUS B TPOIECCe MOMCKAa pPEeIIeHUs
MaTeMaTH4eCcKu CHOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I'€OMETPUYECKIX MOHATHI U TEOpeM, armapara ainreopsl; pemarb
NPaKTUYECKHE 33]]auH, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSIMBIX U TNIOCKOCTEN
3 [lepneHuKyASPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHMS, pACCTOSHUS U YTIJIbL 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbIe
Ne i/mn P Konrtpouabusie IIpakTHueckue (idpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Tena Bpaienus 12
OO0BEMEI Tel 5 1
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IeHNE, 7 1
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, INIOCKOCTb,
npocTtpancTBo. [IpaBuina u3o0pakeHus Ha
PUCYHKaX: U300paKE€HUS MIIOCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeHBI OTpe3Ka

[TonsaTus: nepecekarouecs MIOCKOCTH,
nepeceKaroIrecs npsimasi ¥ II0CKOCTh

[TonsTus: MEPECCKAIMNECH IIIIOCKOCTH,
MNEepeCCKarnmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PHCYHKax, Ha MTPOCKIIMOHHBIX YePTeXKax

HavanbHbie cBeeHus 0 KyOe u
nHpaMuze, UX pa3BEPTKH U MOJICIIH.
CeueHunst MHOTOTPAaHHHUKOB

HauanbHble cBeneHus o Ky0e u
nupamMuie, uX pa3BEPTKH U MOJIEIH.
CeueHunst MHOTOTPAaHHHUKOB




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

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HIX

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I " CJICACTBUA U3 HUX

10

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

11

B3aumHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJbHbIe U CKPEIIUBAIOIINECs
npsiMble

12

[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUICIbHBIC IPSIMBIC
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTD MPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBe: [lapamnensHocTh
MPSMON U TJIOCKOCTH

14

Vsl ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTE:
napasuieJIbHbIe MII0CKOCTH




18

CBolicTBa napajuIeIbHBIX TIOCKOCTEN

[IpocTreiinve mpocTpaHCTBEHHbBIE

19 (GUrypsl Ha MIOCKOCTH: TETPAIP, KyO,
napajuleJenunes

20 [TocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
Kontponbnas padota mo teme "[Ipsimbie

22 Y TTIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYASAPHOCTH NPAMOU 1

23 MJIOCKOCTH: IEPIEHIUKYJISIPHBIE PSIMbIE
B [IPOCTPAHCTBE

24 [IpsimMble napaiienbHbIe U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

)5 [IpsimMble napaiienbHbIe U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

2% [Ipr3HaK nepneHIuKyJISIPHOCTH TPSIMOM
Y IJIOCKOCTH

27 [Ipu3Hak nepneHuKyIspHOCTH IPSAMOI
U TUIOCKOCTH

73 Teopema o0 mpsMOM NMEPNEHANKYIISIPHON
IJIOCKOCTH

29 Teopema o0 mpsMOM NMEPNEHANKYIISIPHON
IIJIOCKOCTH

30 TeopeMa 0 IpsIMOM EPIIEHIUKYJIIIPHOM

IIJIOCKOCTH




31

[lepneHauKymIsp U HaKJIOHHBIE:
paccTosiHue OT TOYKH [0 INIOCKOCTH,
paccTosiHue OT MPAMOM J0 MIIOCKOCTH

32

[lepneHuKymIsp U HAKJIOHHBIE:
paccTosiHuE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIJIOCKOCTH

33

[leprieHauKYyIsIp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 IMIIOCKOCTH

34

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHre OT TOYKH J0 MJIOCKOCTH,
paccTosiHUe OT MPSIMOM JI0 MIIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSMOU U TIIOCKOCTBHIO

36

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYT'PaHHOI'O yTIila

37

JIByrpaHHbI{ yroJl, TMHEHHBIA YToJI
JIBYTPaHHOTO yTia

38

[IepnieHAUKYIIAPHOCTD IIOCKOCTEN:
IPU3HAK NEPIEHAUKYISIPHOCTH JIBYX
IJIOCKOCTEN

39

[IeprieHAUKYIIAPHOCTD IIOCKOCTEN:
HNpHU3HAK HEPIEHIUKYIIAPHOCTH ABYX
IJIOCKOCTEN

40

[IeprieHAUKYIIAPHOCTD IIOCKOCTEN:
HNpHU3HAK HEPIEHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx nepneHAUKyIsIpax




42

TeopeMa 0 TpEX NEPHEHAUKYIIPAX

43

Teopema o Tpéx nepneHAUKyIsIpax

44

KonTtponsHas pabota mo Temam
"IlepnieHAUKYJISIPHOCTD OPSIMBIX U
mIockocTe" u "YTisl MeXAy NPSIMbIMU
U miockoctsmu'”

45

[TonsaTre MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIIMYKJIbIE MHOTOIPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: n-yrosnpHas Ipu3Ma; rpaHu U
OCHOBaHUs IPU3MBL; IIpsIMast U
HaKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAs
MOBEPXHOCTB ITPU3MBI

47

[Tapannenenunen, mpsIMOYTrOJIbHBIN
napasulesIenuIle]l U ero CBOMCTBA

48

[Inpamuaa: n-yroiapHas NUpaMuia, TpaHu
U OCHOBaHUE MUpPaMUJbl; O0KOBas U
I10JIHAsl IOBEPXHOCTh TUPAMUJIBL;
IIpaBWJIbHAS U yCEUEHHAs THpaMKIa

49

[TpaBHIIBHBIE MHOTOIPAHHUKH: TOHSITHE
IIPABHJIBHOTO MHOTOTPAHHUKA;
IIPABWJIbHAS IIPU3Ma U NTPaBUIIbHAS
MpaMua; IpaBUiIbHas TPEYrOJbHAs
nUpamMuIa ¥ MpaBUIIBHBINA TETpasap; KyO

50

[IpencraBienne o MpaBUIBLHBIX
MHOTOT'PaHHHUKAX: OKTadAp, AOJEKadip U
HUKOCadIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPUH B 1
nupaMuiax, napajienenuneaax,
MPABUJIBHBIX MHOTOTPaHHUKAX
Beruncnenue 3neMeHTOB
52 MHOTOT'PaHHUKOB: p&Opa, TuaroHasiu, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM IPU3MBI, 1
IUIOINAAb OCHOBAHHIA, TeOpeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOMN MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa O TUIoIaau OOKOBOMH
MOBEPXHOCTH YCEUYEHHOU MUPAMUIbI
55 KoHnTponbHas pabota mo Teme 1
"MHoOrorpaHHuku"
56 [TonsiTrie 06 06bEME 1
57 O06BEM nupamMuIsl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupamMuIsl 1
60 O0BEM TUpamMuIbI 1
61 O06BEM npU3MBbI 1
62 O0BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "O0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTopenue, 06001ICHNE
65 cucremaTusanus 3Hanuil. [loctpoenue
CEYEHU B MHOTOTPAHHUKE

[ToBTopenue, 06001ICHNE
cucTeMaru3alus 3HaHui. Beraucnenue
66 pacCTOSTHUM: MEKIY IBYMsI TOUKaMHU, OT
TOYKH JI0 IPAMOM, OT TOUKHU J10
MJIOCKOCTH, MEXAY CKPEIIMBAIOIIAMHUCS

MPAMBIMHA

67 Hrorosas kKoHTpoJbHASA paboTa

[ToBTOpenue, 0600IIEHNEe
cucTeMaTu3anys 3HaHui. Beraucienue
68 YIJIOB: MEXY CKPELIUBAIOLMMUCS
IPSAMBIMH, MEXY IIPSIMOM U
IIJIOCKOCThIO, I[ByrpaHHbIX YI‘J'IOB, YI‘J'IOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoandyecTBo yacosB

Bcero

KonTposbHbIE
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

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

B3aunmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeabHas INIOCKOCTh K

chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y apruveckas MOBEPXHOCTD,
00pa3yromne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[unwHap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yroIias U 0Ch;,
[UIOIIAAs OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHne MuIMHApPa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Cedenus
IUIUHAPA (TTIOCKOCTBIO, TapaJIeTbHOM
WJIU TIEPIICHAUKYJISIPHOM OCcH
[UIAH]IPA)

Konunueckas moBepxXHOCTb,
o0pa3zyrolne KOHHIeCKOH




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,
oOpa3yrolas U 0Cb; IUIONIalb OOKOBOH
U IIOJIHOY ITOBEPXHOCTHU

VY ceu€HHBIN KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHHS U OOKOBasI
IIOBEPXHOCTH

10

N306paxkeHne KoHyca Ha MI0CKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MTapaIeTIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
IIPOXOALIEH uepe3 BEpLINHY)

11

KomOunanwms Ten BparieHus u
MHOTOTPaHHUKOB

12

MHoOrorpanHuK, OIMCaHHBIN OKOJIO
cdepsl; cdepa, BUcaHHAsS B
MHOT'OTPaHHUK WIX B TEJIO BPALLECHUS

13

IToustue 00 00béMe. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14

O0BEM UIMHIpA, KOHYCa

15

O06BEM mapa u rwiomaas cheps

16

[TogoOHbIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMU MTOAOOHBIX
Tem

17

Kontponbnas padota mo temam "Tena
BpamieHus" u "O0bemMbl Ten"




Bekrtop Ha mockocty U B

18 MIPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO
Pasnoxxenne BekTopa 1o Tpém

21 HEKOMIUIaHApHBIM BeKTopaMm. [Ipasuio
napajuiesienuneaa
Pemenne 3ama4, cBSI3aHHBIX C

22 IIPUMEHEHUEM IIPAaBUII JEUCTBUN C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpAUHAT B

23 npoctpancTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

24 VYron mexay Bekropamu. CkajsipHOe
MIPOU3BE/ICHNE BEKTOPOB

)5 Brruncnenue yrioB Mexy MpsIMBIMH U
IIJIOCKOCTSIMU

2% KoopanHaTHO-BEKTOPHBINA METOT TPU
pElIeHNH TeOMEeTPUUYECKUX 3aa4
KonrponsHast pabora o Teme

27 "BekTopbl 1 KOOPJUHATHI B
npocTtpaHcTae"
[ToBTOpeHue, 0600IIeHNE 1

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

29 [ToBTOpeHue, 06001IeHNE 1

cucreMarmusanua 3HaHuil. OCHOBHBIC




¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHme, 0600IIeHNE 1

30 CHCTEeMAaTH3alMs 3HaHui. 3a1aun 1
HHaHI/IMeTpI/II/I U MCTOJBbI UX peH_IeHI/ISI
[ToBTOpeHmEe, 0600IIEHNE U

31 cucTeMaTu3anys 3HaHui. 3agaqu 1
HHaHI/IMeTpI/II/I U MCTOJBbI UX peH_IeHI/ISI
[ToBTOpeHmEe, 0600IIEHNE U

1 cucreMaTusanus 3Haguii. OCHOBHEIE |
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 HroroBast koHTpOIBHAS paboTa 1

34 [ToBTOpenue, 0000ICHNE U )
cucreMarunl3anusia 3HaHUNu

OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







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

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






