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HOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMsi OO0YCJIOBJIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METalpeJIMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUNA O CYIIHOCTH U IPOUCXOKJIECHHH I€OMETPUYECKHX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO0 M HJAEaJIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYE€CKOW HaYKOU SIBJIEHUM U MPOLIECCOB PEAIBHOI0 MUPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIM MAaTEMaTHYECKOI0 MOJIEIUPOBAaHUS B HAYYHOM IIO3HAHUH U
B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS yUallluXCsl, a
TAK)K€ KauyeCTB MBINIJICHUS, HEOOXOJAUMBIX [UIsl aJanTalid B COBPEMEHHOM
o0111ecTBe.

I'eomerpust sBisieTcs: OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCUHUIUIMH €CTECTBEHHO-HAYYHON HAIPaBJIECHHOCTH, TaK U T'YMaHUTAPHOM.

Jlornyeckoe MblUieHHe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI€ pEeUIeHUS T€OMETPUYECKUX 3a/lady, YMEHHE BBbIJIBUTATb U OMNPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS IPU PEIICHUM 3a7a4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHE OPUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPAXKEHUS OKPYKAIOLIEr0 MHUpPA, YCJIOBHE YCIIEIIHOTO INO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpa3zamu 00beIUHSET pa3Hble BUJIbI yUEOHOUM U TPYAOBOU ACSITENbHOCTH, IBISETCA



OJIHUM H3 TPO(PECCHOHATBHO BaXKHBIX KadecTB, IMOATOMY akKTyajbHa 3a/ada
dbopMupoBaHuss |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JESATEIHHOCTU 110 MHOTUM HaIPaBICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHMM U  JACUCTBUM, crHeuu(uuHbIX
r€OMETPUH, BO3MOXKHOCTH  YCIICUITHOTO  MPOAODKEHUS  o0pa3oBaHUs IO
CHEIHUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
0oOy4JaroImMxcs CpeHEN IIKOJIBI, HE WMCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYIHECHUN
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKUE YMEHUs, CBI3aHHBIE CO
CHEeM(PUKON TeOMETPUN M HEOOXOUMBIE IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3Toro, oHM NMEIOT BO3MOKHOCTh H3y4UTh T€OMETPHIO OoJiee TiIy0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUYECCKHUX 3HAHUSX B
po¢eCCUOHATILHON JIeATEIbHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (hopMupoOBaHHE MTPEICTABICHNUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK
0 BOXHEUIINX MAaTEeMAaTHUYECKUX MOJCIISIX, TO3BOJISIONINX OMHCHIBATh H
M3y4aTh pa3HbIC SABICHUS OKPYXKAIOIIETO MUPA;

e (opMupoBaHME YyMEHHs pAaClO3HABaTh Ha 4YepTeXax, MOJENAX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPaICHUS;

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
pacCcyk/eHus B XOJI€ PEUICHUS CTEPEeOMETPHUECKHUX 3aJad U 3ajad C
IPAKTUYECKUM COJICPKAaHUEM;

e Pa3BUTHE MHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaIOIIUXCS,
MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEILCKIX YMEHHUM, KPUTUYHOCTH
MBIIIJICHUS;



e (opmupoBanue QyHKIIMOHAILHOW I'PaMOTHOCTH, PEJIEBAHTHONW F€OMETPUH:
YMEHHE PACIIO3HaBATh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKU3HECHHBIX CUTYaLUAX U IPU U3y4YCHUU
Apyrux  y4eOHBIX  MPEIMETOB, MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEN, (OPMYJIMPOBATh UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENH, IPUMEHATh OCBOCHHBIM TI'€OMETPUUYECKHI
anmapar  Jud  peuleHus IIPAaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH I1OJyUYEHHBIE PE3YJIbTATHI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4eHHUs 3a7a4, PeIacMbIX Ha YpPOBHE HHTYUTHUBHOTO
NO3HAaHMsI, U OIpeneIEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBILIJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3Y4YECHMIO IIPEIMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalIUXCs B Kypce CTEpEOMETPUH IPOBOJUTCS 3a CUET PEICHUs 3a1a4 Ha CO3JaHNe
IPOCTPAHCTBEHHBIX O0pa30B W 3a/Jady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3znanue oOpaza TPOBOJUTCS C ONOPOM HA HArJISIHOCTH, a
ornepupoBaHuEe 00pa3oM — B YCIOBHUSAX OTBJIECUEHHUS OT HAIJISIIHOCTH, MBICJIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO CONECPIKAHMUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacnpenensercs He TOJIBKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHus
Ha ypOBHE CpPEeJHEro oo1iero oopa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, dYTOOBI OBJIAJECHHE T€OMETPUUYECKUMU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yriyounss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 yaca B Henento B 10 kmacce u 1 yac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsimble M IVIOCKOCTH B IMPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajielibHble M CKpeuuBaromecs npsmbie. I[lapainenpbHOCTh MNpAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMAapajulesibHbIE TMpPsSMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; MNapAJLIEIbHOCTh MPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh IOCKOCTEN: MapalIENbHbIE TIOCKOCTH; CBOKWCTBA MAPAIIJIEIbHBIX
wiockocted. [IpocTteiiine npocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH: TETPadJIp,
KyO, mapaiesenume/i; HIOCTpPOCHUE CEUCHHM.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE NApAJUICIBHBIE M MEPHNEHANKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM J10 MJIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepneHaAuKyIspHOCTb
IJIOCKOCTEN: MPU3HAK IMEPIECHANKYJSIPHOCTH JIBYX IUIOCKOCTed. Teopema o Tpéx
NEPIEHINKYJIISAPaX.

MHororpaHHuKHu

[lIoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuleJienune]; U ero coucrsa. Ilupammpa: Nn-yronpHas nupamuga, TPaHU H
OCHOBaHHUE MUPaMUIbl; OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMUIbI; TPaBUIIbHAS U
yCeu€HHas nupamuga. OJIEMEHTbl MNpuU3Mbl W nupaMmuiabl. [IpaBUiibHBIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IPU3MaA U
IpaBWIbHAS THUPAMUIA; NpPABWIbHAs TPEYTOJbHAs NUPAMHUAA W MPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTasp,
noJeKka3ip u ukoca’ap. CeyeHust npu3Mbl U TUPAMHUJIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTHU. DJIEMEHTBI CHMMETPUH B TUPaMUJIaX, HapaJyIesIeUIEax, IPaBUIbHBIX
MHOI'OTPaHHHKAX.



Brerunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHalid, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
TJI0IA]Ib OCHOBAHHUM, TeOpeMa 0 O0KOBOM OBEPXHOCTH MPSMOU mpu3Mel. [momanmp
OOKOBOM ITOBEPXHOCTH M TIOBEPXHOCTH IPABWJIBHOM NHpaMHUIbI, Teopema o
miomaau yceuéHaou nupaMubl. [lonstue 06 00béMe. OObEM MUPaMUIbI, TTPU3MBI.

[TonoOuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX TEJl.

11 KJIACC

TeJia BpaleHust

HunuHapuyeckas MTOBEPXHOCTb, oOpasytoliue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW ToBepXHOCTU. Llunuuap: ocHoBaHUS W
OOKOBasi TMOBEPXHOCTb, oOOpasyrolias M OCh; IUIOHAAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOI moBepXHOCTH. KOHyC: OCHOBaHUME U BEpIlMHA, 00pa3yrolas
U OCb; TIJIOIIA/Ib OOKOBOMU 1 MOJHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yroniue
U BbICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCT.

Cdepa u map: UeHTp, paauyc, IUAMETP; IUIOMIA/lb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IMIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI011a1b CEepHI.

N3obpaxeHnue Ten BpaileHus Ha TUIOCKOCTU. Pa3BEépTka IUIMHIpA U KOHYCA.

KoMOuHanuu e BpalieHus 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMIMCAHHBIN
okoJio cepsl; chepa, BIMCaHHAS B MHOTOT'PAHHUK, UK TEJIO BPAIICHUSI.

[Tousarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. TeopeMa 00 00béMe
OpSIMOYTOJIFHOTO Tapajuienenuneaa u ciueactsus u3 He€. OO0bEM HUIMHApA,
KoHyca. O0BEM 1mapa u miomaas cepsol.

[lonobHbie Tena B mnpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMK OTOOHBIX TETI.

Ceuenus munHApa (mapauiesIbHO U NEPHEHANKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasuieIbHOE OCHOBAHMIO M MPOXOSALIEE YEPE3 BEPLIMHY), CEUCHHUSI 11apa.

BekTOpbl U KOOPANHATHI B POCTPAHCTBE

Bekrop Ha mockocty U B mpocTpaHcTBe. CloKeHHE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agay, CBSA3AaHHBIX — C
IIPUMEHEHHEM IIPaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. IIpocreitmme 3amaun B
KOOpJAMHATax. YTos Mexay Bekropamu. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.



Brruncnenue yrioB Mexy NpsAMbIMUA U INIOCKOCTAMU. KoopanHAaTHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.

IIJTIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUSA MPOrpaMMbl y4yeOHOro MpeameTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYaIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIIecTBa, MPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHEM
B3aMMOJICMCTBOBATh C COLUAIBHBIMU HMHCTUTYTAMH B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaXKJaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKONW MAaTE€MATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIBI,
K MCHOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYrMX HaykKaX, TEXHOJIOTHAX, cdepax
3KOHOMUKHU.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUS, HJTUYECKOTO IOBEICHMUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAa/Ia B HOCTPOCHHUE YCTOMYMBOrO Oy IyIIEro.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYXKACHUN; BOCIPUUMUYUBOCTHIO
K MaTEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHSI TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 37J0pOBOTO U O6e30macHOro 0o0pasa KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIM PEKUM 3aHSATHH U
OTJIbIXa, peryisipHast pu3nuecKasi aKTHBHOCTH); (PU3UYECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTENIBLHON JEATENBHOCTBIO.

Tpyaosoe BocnuTanue:

TOTOBHOCTBIO K TPYHIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepam  mpodecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C



MaTEMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymel mnpodeccun W peaqnu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO |
caM0OOpa30BaHUI0 HAa TPOTSKEHUU BCEM >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKUX 33]]a4 MaTeMaTUYECKOM HaIpaBJICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYyIbTYypbl, MOHWMAaHHUEM BIUSHUS
COL[MAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAJIbHON
Cpenbl, OCO3HAaHHWEM TJO0aTBbHOTO XapakTepa dSKOJOTMYECKUX Mpoliem;
OpUEHTalMEll Ha MPUMECHEHUE MATEMaTHMYECKUX 3HAHUU JJI1 pElICHUs 3a7ad B
00J1aCTH OKPY’KAIOIIEeH Cpeibl, ITTAHUPOBAHUS MOCTYNKOB U OLICHKU X BO3MOXKHBIX
ITOCJIEACTBUH UL OKPYXKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOTI'0 O3HAHUSA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPaKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB e€
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHUS LIMBWIW3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMATHYECKON KYJIbTypOW KaK CpPEICTBOM IIO3HAHUS MUPa;
FOTOBHOCTBIO OCYILIECTBJISITh MPOCKTHYID U HCCIEAOBATEIIBCKYIO IEATEIIbHOCTD
WHJMBUIYaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO MpeaMeTa
«Maremartukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCaTbLHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elicmeUuaAMU, YHUBEPCANbHBIMU PERYIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHnvle  Oeiicmsus, — 0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yHaruwuxcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupda,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aeiicTBus:

e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TIOHSATWH, OTHONICHUNA MEXAy MOHATUAMU, (HOPMYIHPOBATH
OTIpEICIICHUS TIOHSITHH; YCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
Kiaccu(ukanuyu, OCHOBAaHMS JJisi OOOOIICHWS U CpaBHEHUS, KPUTEPUH
MIPOBOJIUMOTO aHAJIH3a;

e BOCIPUHUMATH, dbopmynrpoBath u peoOpa3oBhIBAThH CYXKJICHUS:
YTBEPAUTETbHBIE U OTPUIATEIbHBIC, STUHUYHbBIC, YACTHBIE U OOIIUE; YCIOBHBIE,



BBISIBJISITh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B
dakTax, JaHHBIX, HAOMIONCHUSIX U YTBEPXKICHUSX; MpejJiaraTh KpUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYN;
JienaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
MHYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIHOUEHUH 110 aHAJIOTUH;
MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIINIO, TPUBOIUTH IPUMEPHI
Y KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;
BBIOMpATH CIIOCO0 pelieHus yueOHoM 3a1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
penieHus, BbIOMpaTh Hauboiee MNOAXOASIIMIMN C Y4ETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eCTBUA:
HCIIOJIBL30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKUNA HMHCTPYMEHT I1O3HAHUS,
dbopMynupoBaTh  BOINPOCH, (UKCHPYIOLIUME MPOTUBOpEUUEe, Mpoliemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3ULIMIO0, MHEHHE;
MPOBOJIUTH CAMOCTOSATENILHO CINIAHUPOBAHHBIM AKCIIEPUMEHT, UCCIICI0OBAHUE TIO
YCTAHOBJIEHUIO OCOOEHHOCTE MaTeMaTHYEeCKOro 0ObEeKTa, SBJICHUS, MPOLECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMU, SIBJICHUSIMU, TPOIECCAMU;
CaMOCTOSITEIbHO (HOpMYJIMpOBaTh OOOOIIEHHS W BBIBOJLI IO pe3yjbTaTaM
IPOBEIEHHOIO  HAOJIO/IEHUS, UCCIEJAO0BAaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpPOIEcca, a TaKXKe BbIJBUTaTh
MPENOJIOAKEHHUSI O €T0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmueii:
BBISBJISITh 1ePUUUTHEI UHGOPMALUM, JAHHBIX, HEOOXOJUMBIX MJisI OTBETA Ha
BOIIPOC U JJIs pEUICHUS 3a]1a4H;
BBIOMpaTh MH(OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh M WHTEPIPETUPOBATh WH(OPMAITUIO PA3NTHYHBIX BUIOB U
dhopM npencTaBiIeHUS,
CTPYKTYpPHpPOBaTh HMH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3THYHBIX (OpMax,
WUTIOCTPUPOBATh TpadUyuEeCcKH;
OIICHUBATh HAJEKHOCTh HHPOPMAIIUU TT0 CAMOCTOATEIHLHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvhvie KOMMYHUKAMUGHblE Oelicmsus, 00ecneuusam
copMUPOBAHHOCb COYUATILHBIX HABLIKOE 00Y4arOUUXCHL.

OO0wmenue:
BOCIIPHHUMATh ¥ (POPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMH H
HEeIsIMU OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PCHHS B



YCTHBIX M MMCbMEHHBIX TEKCTAX, J1aBaTh MOSCHEHMS IO XOJy pEUICHUs 3aJayH,
KOMMEHTHPOBATh NOJYYEHHBIN PE3YIIbTAT;
B XoJie OOCYXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAa€MOW TEMBlI,
npoOsieMbl, pelaeMoi 3aiadyd, BBICKA3blBaTh WUJEH, HAIlEJICHHbIE Ha IOMCK
PELICHMS; CONOCTABIIATh CBOM CYKJEHUS C CYXIACHUSAMHU JIPYIMX YYaCTHUKOB
Janora, OOHapy>KMBaTh PAa3IMYUE U CXOJCTBO MO3UIIMI; B KOPPEKTHOH (Qopme
(GopMyIupOBaTh Pa3HOIJIACHS, CBOM BO3PAKECHMUS,;
IIPEACTABIATh PE3yNbTaThl PELICHUS 3aJadM, SKCIEPUMEHTAa, HCCIEN0BaHMS,
IIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHMSI C y4ETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUN.

CoTpynHn4ecTBo:
NOHUMAaTh M MCIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOM M WHJIMBHAYaJIbHOU
paboThl TpHU peuieHWH Y4eOHbIX 3aJay; OPUHUMATh 1EJdb COBMECTHOM
JeSITEIbHOCTH, TUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThI, paclpeneisaTh
BUJIbI PabOT, JOTOBApUBATHCS, OOCYXAATh MPOIECC U pe3yJabTaT pPadOTHI;
0000111aTh MHEHHST HECKOJILKUX JIFOJIEH;
y4acTBOBAaTh B TIPYNIOBBIX (opmax padoThl (00CykaAeHUS, OOMEH MHEHHH,
«MO3rOBbI€ IITYPMbD» W HHbBIE); BBINOJHATH CBOIO YacTh paboOThl U
KOOPJIMHUPOBAaTh CBOM JEWUCTBHUSI C JIPYTMMU WICHAMH KOMAaHIbl; OLEHUBATH
KaueCcTBO CBOETO BKJIaJa B OOIIMI MPOAYKT O KPUTEPUAM, CHOPMYITUPOBAHHBIM
YY4aCTHUKAaMU B3aHMMOJICHCTBHUS.

3)  Vuueepcanvnvie  pezynamuemnvie - Oeiicmeus,  obecneuusarom
Gopmuposariie cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:
COCTAaBJIATH IUIAH, AITOPUTM PELICHUS 3a]]a4H, BBIOMpaTh CIOCOO peLIeHus ¢
Y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C yUETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:
BJa/IeTh HaBbIKAMM I103HABATEIbHONW PEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH,  CaMOKOHTPOJS  Ipolecca W pe3ynbTara  pelleHus
MaTeMaTUYECKOH 3a]1a4H;
NPEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NMpPH PELICHUU 3aJ]1auM,
BHOCUTBH KOPPEKTHUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, IaHHbIX,
HalJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYJHOCTEH;
OLICHMBAaTh COOTBETCTBUE pE3yibTaTa LIEJU U YCIOBUSAM, OOBACHITh MPUYUHBI
JOCTUXKEHUS WM HEAOCTUKEHUS pe3yIbTaTOB A TEIbHOCTH, HAXOAUTD OLIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBath NOHATUSMHU: TOUKA, IPAMasi, INIOCKOCTb.

[IpyMeHATh aKCMOMBI CTEPEOMETPUU U CJIEJICTBUS W3 HHUX IPH pPELICHUU
reOMETPUUYECKUX 3a/1a4.

OneprpoBaTh MOHATUSAMU: NAPAIIEIBHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEM.

KnaccupunupoBaTh B3aMMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEM B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATHSAMM: JBYTPaHHBIM yToJI, TPaHU JBYIPAHHOIO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yIiia; rpajycHas Mmepa
JBYTPAHHOTO YIJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKIbIA M  HEBBITYKJIBIH
MHOTOT'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHHUKOB (MHMpaMuja; MpHU3Ma,
IpsIMOYTOJIbHBIN Napajiiesenumne, Kyo).

KnaccuduumpoBat ~ MHOrOrpaHHUKH,  BbIOMpas  OCHOBaHMS  JUId
kjnaccuukanuu (BbINYKJIBIE W HEBBIIYKJIBIE MHOTOMPAHHUKHW; TPABUIIbHbBIE
MHOTOT'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TapaJIeIeIUIEC b ).

OnepupoBath MOHATUSAMHU: CEKYILAs IJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI IOCTPOEHUS CEYEHUM, UCTIOB3YSl METO/I CIE/IOB.

Crpoutrb ceyeHUsT MHOTOIPAHHMKOB METOJOM  CJEAOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BUA
CBepXy, COOKY, CHHUBY.

Pemiate 3a1aun Ha HAXOXKJAEHUE FEOMETPUUECKUX BETMYMH 1O 00pa3lam WiIH
aNropuT™MaM, IPUMEHSAS] W3BECTHbIE AHAIIUTUYECKUE METOJbl MpPU PpPEUICHUH
CTaHJAPTHBIX MATEeMAaTHYECKUX 337a4 Ha BBIUYMCIIECHUE PACCTOSHHM MEXIY JABYMsI
TOYKaMH, OT TOYKM JIO MNOpPAMOH, OT TOYKH JO IUIOCKOCTH, MEXAY
CKpELIMBAOIIMMUCA MPSIMBIMHU.

PemaTh 3aaun Ha HAXOXKJICHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3lam Win
aNropuT™MaM, IPUMEHSAS] W3BECTHBIE AHAIUTUYECKHE METOJbl MpPU PEUICHUH
CTaHJAAPTHBIX MAaTEMaTHMYECKUMX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHACS OPSIMBIMH, MEXKJIYy HpPsIMOM M IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUTOMIAAN MMOBEPXHOCTEH MHOIOTPAHHUKOB (TpU3Ma,
nupaMua) C IpuMeHeHUueM (GOPMYIT; BBIYUCIIATH COOTHOIICHUS MEXK/TY IJIOLIaASIMU
MOBEPXHOCTEH, 00bEMaMH M0 I00HBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPIPETHUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh reoMeTpudeckre GakThl AJIsl PEIICHUS CTEPEOMETPHUSCKUX 3a/1ad,
IPeNOoJIaraoIIuX HECKOIBKO IaroB PEIIeHHs, €CIIH YCIOBHS MPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpuMmeHaTh TpOCTEHIMEe TpOrpaMMHBIE CpPEICTBA M AJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI TIPH PEIICHUH CTEPEOMETPUICCKHIX 3a/1ad.

[IpuBOUTE TpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TpHUPOIE U
YKU3HH, PaCIiO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONMYyYCHHBIC 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATh pPEaJIbHBIC
CUTyalldl ¥ TIPUMEHSATh H3yYEHHBIC TOHATHSA B TPOIECCE IMOMCKA PEHICHHS
MaTeMaTHYeCKH  CHOPMYTUPOBAaHHOW MPOOJIEMBI, MOJCIUPOBATh peaabHBIC
CUTyalluh Ha s3BIKE TEOMETPHUH, HCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX IMOHATHIA M TEOPEM, aIrapara aareOpsl; penarh
IIPAKTUICCKUE 3a]1a4H, CBI3aHHBIC C HAXOKJICHUEM T€OMETPUICCKUX BEITHMYHMH.

11 KIIACC

OnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[THHIPUYECKON TOBEPXHOCTH; IMIIMHIP; KOHMYECKast TOBEPXHOCTh, 00pa3yromIne
KOHMYECKOH TTOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpanieHus (LWIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHHUS.

KnaccudunmpoaTs B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHIATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CIIO, OCHOBAaHMWE LIAPOBOIO CJIOSs, BHICOTA IIAPOBOIO CIIOS;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMYyI.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hpepy U ONMMCAHHBIN
okoJio chepsl; chepa, BircaHHAsE B MHOTOTPAHHUK HJIM TEJIO BPAICHHUS.

BbyncnsaTe COOTHOLICHUST MEX]y IJIOIAASIMH MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.

N3o6paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0ObEMHBIX
Guryp: BU1 cBEpxy, COOKY, CHU3Y; CTPOUTh CEUECHHMSI TEJ BPAILICHHUS.



W3Bnekatb, WHTEpHpETHPOBaTH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPeACTABICHHYIO Ha YepTexkax U
pPUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE IEUCTBUA CIIOKEHUS BEKTOPOB, BBIYUTAHUA BEKTOPOB W
YMHO>KEHHSI BEKTOpa Ha YUCIIO0, O0bIACHATh, KAKUMH CBOMCTBAaMHU OHHU 00JIa1aI0T.

[IpumensATs MpaBUIIO NMapajuieaenuIe/a.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJN MEXIY
BEKTOpPaMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoanTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE MPOMU3BEACHUE, PpACKIAJbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumeHsTh reomeTpruyeckue GakThl sl PEIICHUs] CTEPEOMETPUUECKUX 3a]1aY,
IPEANOJIATAIOIINX HECKOJIBKO IIarOB PEUIEHUS, €CJIA YCIOBHS IPUMEHEHHUS 3a1aHbl
B IBHOU (hopme.

Pemate mpocreiimne reoMeTpuYecKue 3aJadud Ha NPUMEHEHHE BEKTOPHO-
KOOPJAUHATHOTO METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKUMX OTHOLIEHHW H
HAXO0XKJEHUE F€OMETPUUYECKUX BETMYMH MO0 00pa3laM WINA alfOpUTMaM, PUMEHSS
W3BECTHBIE METOBI IIPY PELUIEHNN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IppuMensaTr mpocTEHIIME TNPOrpPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IIPHA PELIICHUH CTEPEOMETPUUYECKHUX 3a1aY.

[IpyBOIMTHE HpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEeHHBIE 3HAHMS HA TNPAKTUKE: aHAJIU3UPOBATh PEajbHbBIC
CUTyallud W NPUMEHATb HU3YUYCHHBIE IOHATHA B MPOLECCE IOUCKA PELICHUA
MaTeMaTU4YeCKu CHOPMYITUPOBAHHON MPOOJIEMBI, MOJECIUPOBATH pEalIbHbIC
CUTyallud Ha SA3bIKE TI'€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOPEM, amnmnapara aareopsl; pemaTh
IIPAaKTUYECKHUE 3a1a41, CB3AHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnuecTBo yacoB JJIeKTPOHHBbIE
Ne (undposbie)
HaumeHnoBaHue pa3esioB U TeM MPOrPaMMBbl Konrtpoabusie | IIpakr
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsI
pecypchl
bub6munorexa [JOK
! Baezennie B cTepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[Ipsimbie 1 IOCKOCTH B MpocTpaHcTBe. [lapamienbHoOCTh bubmuorexa [{OK
2 . 12 1
MPSIMBIX U IIJIOCKOCTEH https://m.edsoo0.ru/1c209e37
3 [TeprieH UK YISIPHOCTD MPSAMBIX U IJIOCKOCTEH 12 bubmorexa HOK
PHCHIHKYIIAP p https://m.edsoo.ru/1c209e37
bubmoreka [JOK
4 VYTIbl MEXY NPSAMBIMH U IIJIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> MrororpaiHikn 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
1
6 OObEMEI MHOTOrPaHHHKOR o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUCHUSI, PACCTOSIHUS U YTIIBI 4 1 bubmorexa [OK
P ' s T https://m.edso0.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KosaunvecTBo yacoB JJIeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3jiejioB M TeM NPOTrPAMMBbI KontposbHubie Ipakr (npposrIe)
Bcero o0pa3oBaTtesibHbIE
padoThI padoTbI
pecypchbl
bubmoreka [JOK
1 Tena ppaerus 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
2 OOnEMEI Ten > . https://m.edsoo.ru/1c209e37
but6mmoreka [JOK
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
. bu6mmoreka [JOK
4 [ToBTOpEeHHE, 0000IICHNE, CUCTEMATH3AIS 3HAHUT 7 1 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Ne KoauuectBO
Tema ypoka
n/n 4acoB

OCHOBHBIE TIOHSTHS CTEPEOMETPUH: TOYKA, IPSMasi, TNIOCKOCTD,

1 npoctpancTBo. [IpaBuna n3o0pakeHus: Ha PUCYHKAX: H300paKEeHUS 1
IUIOCKOCTEH, apaljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEANHBI OTpE3Ka

5 [TonsTus: nepecekarolecs IIOCKOCTH, NTepeceKarolecs npsamas 1 1
TUTOCKOCTh

3 [TonsaTus: nepecekarolyecs IIOCKOCTH, NepeceKarolecs npsaMas 1 1
TUTOCKOCTb

4 3HaKOMCTBO C MHOT'OT'paHHUKaMH, H300paXeHNE MHOT OTPAaHHUKOB Ha 1
PHUCYHKaX, Ha IPOESKIIMOHHBIX YepTeKax

5 HauanbHble cBefeHus o KyOe u nupamusie, X pa3BépTku U Mojenu. CedeHus 1
MHOI'OI'PaHHUKOB

6 HauanbHble cBefieHus o Ky0Oe U nupamuie, ux pa3BépTku U Mojenu. CedeHus 1
MHOT'OT'paHHHKOB

7 [loHsATHE 00 aKCHOMATHYECKOM TOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

3 [MonsATHE 006 AKCHOMATHYECKOM MTOCTPOSHHH CTEPEOMETPUH: aKCHOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

9 [TonsaTHe 06 aKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX

10 [ToHsATHE 006 AKCHOMATHUECKOM OCTPOECHUH CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

11 B3anMHoe pacnionoxkeHue npsMbIX B IPOCTPAHCTBE: NEpeceKarouecs, 1
napayieNbHbIe U CKPEIUBAIOIINECS MPSMbIe

12 [MapannenbHOCTh MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapajlieIbHbIC 1
MpsIMbIE B IPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX MPSIMBIX

13 [TapamiensHOCTB NPAMBIX U IUIOCKOCTEN B IpocTpaHcTBe: [lapamiensHocTs 1
IpSMOH U IMIIOCKOCTH

14 VYTl ¢ COHAIIpaBIE€HHBIMU CTOPOHAMU 1

15 Yron Mexay npsMbIMU B IPOCTPAHCTBE 1

16 Yron Mexay npsMbIMU B IIPOCTPAHCTBE 1

17 [TapamienbHOCTB INIOCKOCTEN : MTapaJUIeIIbHbIE INIOCKOCTH 1

18 CBoiicTBa mapajuieNbHBIX MIIOCKOCTEH 1

19 [pocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPA3P, KYO, 1
napasenenune,y

20 [Toctpoenune ceuennit 1




21 [TocTpoenue ceueHuit 1

99 KonTtponbnas padora mo teme "lIpsiMbie U IMIIOCKOCTH B TPOCTPAHCTRBE. 1
[TapannenbHOCTh NPSMBIX U IJIOCKOCTEN "

93 [lepneHuKyIApHOCTD NPSIMON U TUIOCKOCTH: IEPIEHIUKYIISIPHBIE IIPSIMbIE B 1
IIPOCTPAHCTBE

24 [Ipsimble napasienbHble U NEPIEHANKYIISPHBIE K IUIOCKOCTH 1

25 [IpsimMble napasuienbHble U NEPIEHANKYISPHBIE K IIOCKOCTH 1

26 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMON U TJIOCKOCTH 1

27 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o mpsiMoli IEPIICHANKYIISPHOM MIIOCKOCTH 1

29 Teopema o nmpsiMoli TepHEHIUKYIISIPHON TIIIOCKOCTH 1

30 Teopema o mpsiMol TePIEHIUKYIISIPHON TIIIOCKOCTH 1

31 [leprienAuKyIsp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, 1
paccTosiHue OT IPSIMOH /10 IJIOCKOCTH

32 [lepnenuKynsp M HAKJIIOHHBIE: PACCTOSTHUE OT TOYKHU J0 IUIOCKOCTH, 1
paccTosiHuE OT IPSIMOH /10 TNIOCKOCTH

33 [lepnieHauKyIAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH, 1
paccTosiHUE OT MPSIMOM J10 MIIOCKOCTH

34 [lepnieHiuKyIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 INIOCKOCTH, 1
paccTosiHUE OT NPSIMOH 10 MIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YTOJI MEXY IPSIMON U TIIOCKOCTBIO

36 JIByrpaHHbIi yroi, TUHEHHBIN yroi ABYTPAHHOTO yTriia

37 JIByrpaHHbIil yroJ, JUHEHHBIA YToJl ABYTPaHHOrO yria

38 [lepneHAMKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHANKYISIPHOCTH IBYX 1
IIJIOCKOCTEN

39 [leprieHANKYIAPHOCTD MIIOCKOCTEH: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX 1
IIJIOCKOCTEN

40 [lepneHuKyIApHOCTD MIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX 1
IIJIOCKOCTEN

41 Teopema 0 TpEX neprneHanuKysIpax

42 Teopema o Tpéx neprneHIuKyIspax 1

43 Teopema o TpEX mepneHIUKYIAPAX

44 Kontponbhas pabora no remam "lleprneHaAuKyIspHOCTD MPSIMBIX U 1
mIockocTe" ¥ "YTIbl MeX Yy IPSIMBIMU U IJIOCKOCTAMU"

45 [TonsiTIE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHHUKA, BBIITYKJIbIE 1
Y HEBBIIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOTpaHHUKA

46 [Ipusma: N-yrompHast pu3Ma; rpaHd U OCHOBAHUS IPU3MBI; IIpsIMast U 1
HaKJIOHHAs IIPU3MbI; OOKOBas U MOJIHAs TIOBEPXHOCTh MIPU3MBbI

47 [Mapannenenunen, NpsiMOYrobHbIIN MapajuleNenuIies U ero CBOWCTBa 1




[Mupamwupa: N-yronpHas nupamMuaa, TpaHd U OCHOBAHHE NMUPaMU/IbI; OOKOBast

48 ¥ TIOJTHAS TIOBEPXHOCTh MUPAMU/IbI; TPAaBUIIbHAS M YCEUEHHAS TTHpaMHJIA 1
[IpaBunbHBIE MHOTOTPaHHHUKH: TIOHSTHE TPABMIIBHOTO MHOTOTPaHHUKA,;

49 MpaBUIIbHAS [TPU3Ma U MPAaBUIIbHAS MMPaMUJa; IPaBUIIbHAs TPEYTOJIbHAs 1
MUpaMyUia ¥ MPaBUIIbHBINA TETPadIp; Kyo

50 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAIP, JOJACKAIIP U 1
HKOCadIP.
CuMMmeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIIBHO TOUKH, TIPSIMOH,

ol IIJIOCKOCTH. DJIEMEHTBHI CAMMETPUH B NTUpaMHIaX, apajuleIenuenax, 1
NIPaBUJIbHBIX MHOTOTPAHHUKAX

52 Brrunciienue 31eMeHTOB MHOT'OI'paHHUKOB: p&0pa, TUaroHaju, yriibl 1

53 [Tnomans G0KOBOM MOBEPXHOCTH M MOJTHONW MOBEPXHOCTH MPSIMOM MPU3MBI, 1
TJTOIA b OCHOBAHMH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TTPU3MBI

54 [Tnomanbs OOKOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUIBHON THUPAMHUIBI, 1
TeopeMa O TUIOIAAH OOKOBOW MOBEPXHOCTH YCCUEHHON MUPaAMHUIBI

55 KonTponbnas padora no reme "MHoOrorpanHuku" 1

56 [TonsiTre 06 00bEME 1

57 O0BEM UpaMuIbI 1

58 O0BEM UpaMuIbI 1

59 O0BEM UpaMuIbI 1

60 O0bEM TUpaMuIbI 1

61 O06BEM npu3MbI 1

62 O06BEM npu3MBbI 1

63 O06BEM pu3MBbI 1

64 Kontponbnas padora no reme "OO0bEMBI MHOTOIpaHHUKOB" 1

65 [ToBTOpenue, 0600mEeHNe cucTeMaTu3anus 3Hannid. [loctpoenue ceuenuii B 1
MHOT'OIpaHHHKE
IToBTOpenue, 0000IIeHNE cucTeMaTH3alus 3HaHU|. Berancnenue

66 PacCTOSIHUM: MEXKIY ABYMsI TOUKAMH, OT TOYKHU IO TIPSIMOM, OT TOUKH JI0 1
TUTOCKOCTH, MEX/Ty CKPEITUBAIOIIAMUCS MPSMBIMHU

67 WroroBast KoHTpoOIBHAs paboTa 1
[ToBTOpenue, 0600IICHNE CCTEMaTH3allksl 3HaHWi. Beraucienue yrios:

68 MEXy CKPEUIHBAIOIIUMHUCS MPSIMBIMH, MEXIY IPSIMOM U TUIOCKOCTBIO, 1
JIBYTPAaHHBIX YIJIOB, YTJIOB MEX]y IIIOCKOCTSIMHU

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOUYHOE IINTAHUPOBAHHME 11 KJIACC

Ne KonunyectBo
Tema ypoka
n/n 4acoB

1 Cdepa u map: 1eHTp, paguyc, 11aMeTp; MJI0IIa b TOBEPXHOCTH chepbl 1

5 B3anmMHoe pacnonoxeHnue cepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTb K 1
cdepe; miomanb chepsl

3 N300paxkenue cdepsl, mapa Ha miockocTd. CeueHus mapa 1

4 [{unuHapuyeckas MOBEPXHOCTb, 00pa3yIoIIKe IMINHAPHUECKON 1
IIOBEPXHOCTH, OCh LIMIMHPUYECKOH TOBEPXHOCTH

5 HunuHap: ocHOBaHUS U OOKOBAsi TOBEPXHOCTh, 00pa3yromas U oCh; 1
IUIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTH
N3006paxenne LuianHapa Ha mIockocTy. Pa3séprka nununapa. Ceuenus

6 IWIAHPA (TUIOCKOCTBIO, MapalIeIbHON UM MEPIEHANKYISPHOI OCH 1
UAJTUHIPA)

7 Konnueckas HOBerI:I’OCTB, o0pa3yromye KOHUYeCKOW MOBEPXHOCTH, OCh U 1
BEpIIMHA KOHMYECKOH TTOBEPXHOCTH

8 KOHYCi OCHOBAHWE M BEPIIHMHA, 00pa3yromas U OCh; IJIOMAaas OOKOBOU U 1
IIOJIHOW MTOBEPXHOCTHU

9 VYceu€HHblil KOHYC: 00pa3yroNIre U BHICOTA; OCHOBaHUS U OOKOBast 1
MIOBEPXHOCTh
N300pakeHne KoHyca Ha mi1ockocTH. Pa3BépTka koHyca. CeueHust KOHyca

10 (TUTOCKOCTBI0, MTapalIeTbHON OCHOBAHHIO, M TUIOCKOCTBIO, MPOX OSIIICH 1
yepes3 BEPILNHY)

11 Komb6unanust ten BpaieHus © MHOrOrpaHHUKOB 1

12 MHororpanHuK, OMMCAHHBIN OKOJIO cepbl; cdepa, BIUcaHHas B 1
MHOT'OI'PaHHMK WJIH B TEJIO BPAILICHHS

13 [Tonsitue 00 00bEME. OCHOBHBIE CBOIICTBA OOBEMOB TEI 1

14 O06bEM mIMHIpa, KOHYCa

15 O06bEM mapa u wiomaab chepsl 1

16 [TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOIIAISIMHU 1
MOBEPXHOCTEH, 00BEMaMU TOJJOOHBIX Tel

17 Kontponbnas padora o remam "Tena Bpamenus" u "O6bemsl Ten" 1

18 BekTop Ha IIJI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHue U BBIYUTaHUE BEKTOPOB 1

20 YMHOXEHUE BEKTOpa Ha YUCIIO 1

21 PaznoxeHue BekTopa 1o TpéM HEKOMIUIAaHApHBIM BekTopaM. IIpaBuiio 1
napajuiesenunena

22 Pemenne 3amay, CBA3aHHBIX C NPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOpaAMH 1




23 KoopmuHaTHO-BEKTOPHBINA METO MTPH PEIICHUH T€OMETPHUYECKIX 3a1a4 1

24 ITpsimoyronbHas cucteMa KOOpJUHAT B IipocTpaHcTBe. KoopanHaTsl 1
BekTopa. [Ipocrelimue 3a1aun B KOOpANHATAX

25 VYron mexay Bekropamu. CKansipHOE IPOU3BEIEHUE BEKTOPOB

26 Brraucienue yriioB Mexay IpsSIMBIMA M TTIOCKOCTSIMU 1

27 KonTtponbhas pabota 1o teme "BekTopbl 1 KOOpIMHATHI B IPOCTpaHCTBE"

98 [ToBTOpenue, 0600IIeHNE U crucTeMaTh3anusl 3HaHuii. OCHOBHBIE (PUTYPBHI, 1
(axTbI, TEOPEMBI Kypca IIIaHUMETPUHI

29 IToBTOpeHue, 0000IeHNE U cucTemMaTu3anus 3HaHui. OCHOBHBIE (UTYPBI, 1
(baxTbl, TEOpEMBI Kypca IIIaHUMETPUHI

30 [ToBTOpeHue, 0000IIeHNE U CCTeMaTU3alus 3HaHUH. 3aaull IJIaHUMETPUU 1
U METOJIbl UX PELICHUs

31 IToBTOpeHue, 0600ImIeHNe U ccTeMaTU3alks 3HaHUH. 3aaunl IIIaHUMEeTPUN 1
Y METOJIbI UX PEIICHUS

39 [ToBTOpenme, 0600IIeHNE U crucTeMaTH3anusl 3HaHui. OCHOBHBIE (PUTYPHI, 1
(baxTbI, TEOPEMBI Kypca CTEPEOMETPHUU

33 HroroBast KOHTpOIBHAS paboTa 1

34 [ToBTOpEeHme, 0600IICHNE 1 CUCTeMATH3aIlUs 3HAHUT

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMUCHIO
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