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IMNOACHUTEJIBHASA 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
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHsS] T€OMETPUM B HANpPaBICHUH JHMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO M WAEAJbHOI0, XapaKTepe OTpa)KeHUs
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 HAYYHOTO MUPOBO33PEHUS yUallluXCsl, a
TAK)K€ KadyeCTB MBIILJICHUS, HEOOXOIUMBIX [UIsl ajamnTallid B COBPEMEHHOM
o0111ecTBe.

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

Jlornyeckoe MblUieHUe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCHOJIB3YIOTCS NPU PEIICHUM 3aJa4 €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 ObITUA, (opMma
OTPAXKEHUS OKPYKAIOLIEr0 MHUpPA, YCJIOBHE YCIIEIIHOTO INO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpa3zamMu 0O0beIUHSET pa3Hble BUbI yU€OHOU U TPYAOBOMU AESITEIBHOCTH, SIBISIETCS



OJIHUM H3 TPO(PEeCcCCHOHATBHO BaXXHBIX KauecTB, IMOATOMY aKTyajbHa 3ajada
dbopMupoBaHuss |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKHMX 3HAHMM U  JACUCTBUH, cHenudUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEUTHOTO  MPOAODKEHUS  00pa3oBaHuA IO
CHEIHUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
0o0y4JaroImMxcst CpeIHel MIKOJIbI, HE WCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum o0pa3zoM, oOydaronigecss Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKUE YMEHUs, CBI3aHHBIE CO
CHEeM(PUKON TeOMETPUN M HEOOXOUMBIE IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, 0oHM HMEIOT BO3MOKHOCTh H3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B TEOMETPUUYCCKHUX 3HAHHUIX 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 gBiIsitoTCS:

e (opMupOBaHHME TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (hopMupoOBaHHE MTPEICTABICHNUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK
0 BaXHEWUIUX MaTEeMAaTHUYCCKUX MOJEIAX, MO3BOJISIONINX OIKCHIBATH U
M3y4aTh pa3HbIC SBICHUS 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
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAHUEM;

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



o (opmupoBanue QyHKIIMOHATILHOW I'PaMOTHOCTH, PEJIEBAHTHONU I'€OMETPUU:
YMEHHUE PAclO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHIATHI, 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  peuieHus [IPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH I1OJyUYEHHBIE PE3YJIbTATHI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yYEHHUs 3a1a4, PEIIacMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAaHMsI, U ONpeneI€HHBIM 00pa30oM OpraHM30BaHHas paboTa HaJX HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBILIJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YYECHHIO IIPEIMETA.

[Ipeanoutenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOZY OOYy4eHHUs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalIUXCs B Kypce CTEPEOMETPUM MPOBONUTCS 3a CUET PELIECHUS 3a/1a4 Ha CO3AaHUE
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jay Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3znanue oOpaza TPOBOJUTCS C ONOPOM HA HArJISIHOCTH, a
ornepupoBaHuEe 00pa3oM — B YCIOBHUSAX OTBJIECUEHHUS OT HAIJISIIHOCTH, MBICJIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO COJICPKAHMUS.

OcHOBHBIE cozepiKaTeNibHble TUHUH Kypca «I'eomerpunm» B 10-11 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrnpenensercs He TOJIbKO M0 COAEepKaTeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHus
Ha ypOBHE CPEIHEro 001ero oopa3oBaHus.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHAMHU Y HABBIKAMM OCYLIECTBIISIOCH MOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun otBoautcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

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

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpbHOCTh MNpPAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MApaJUIEIbHBIE TMpPsAMBIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; MNapAJLIEIbHOCTh MPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJlIENbHbIE TIOCKOCTH; CBOMCTBA MAPAIIIENbHBIX
wiockocted. [IpocTteiiine npocTpaHcTBEHHbIE (DUTYpPHI HA MJIOCKOCTH: TETPadJip,
KyO, mapaiesenume/i; HIOCTpPOCHUE CEUCHHM.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYIAPHOCTH MPSMOA M IUIOCKOCTH, TEOpeMa O NpsIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM 10 MIIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepneHaAuKyIIpHOCTb
IJIOCKOCTEN: MPU3HAK IMEPIECHANKYJSIPHOCTH JIBYX IUIOCKOCTed. Teopema o Tpéx
NEPIEHINKYJIISAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHUE MUPaMUIbI; OOKOBAsl M MOJIHAsI TOBEPXHOCTh MUPAMUJbI; TPaBUIIbHAS U
yCeu€HHas nupamuga. OJIEMEHTbl MNpuU3Mbl W nupaMmuiabl. [IpaBUiibHBIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IPU3MaA U
MIpaBWIbHAS THUPAMUJA; NPaBWIbHAs TPEYTroOJbHAs MOUPAMHUAA W MPABUIIbHBIN
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 TUPaMUIaX, HapajulesIeUIe1ax, 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
OOKOBOHM ITOBEPXHOCTH M TIOBEPXHOCTH IPABWJIBHON IHpaMHIIBI, TeopemMa 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, oOpasytoiue UAJIMHIPUYECKON
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 KOHUYECKOH nmoBepXHOCTU. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yronas
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 pacnonoxkenue chepsl U IIIOCKOCTH; KacaTelbHas IUNIOCKOCTh K cdepe;
IJI011a1b CEepHI.

N3obpaxeHnue Ten BpaileHus Ha TUIOCKOCTU. Pa3BEépTka IUIMHIpA U KOHYCA.

KoMOuHanuu e BpalieHus 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMIMCAHHBIN
okoJ10 cpepsl; cdepa, BIMCAHHAS B MHOTOTPAHHUK, UM TEJIO BPaIllCHHUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Te. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Mapajulesienuiena v cieactsus u3 Heé. OO0bEM IWIMHIpA,
KoHyca. O0BEM 1mapa u miomaas cepsol.

[lonobHbie Tena B mnpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TIOT0OHBIX TEJL.

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 ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4KCcIio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILJIAHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agay, CBSA3AaHHBIX — C
IIPUMEHEHHEM IIPaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHat B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocreimme 3amaun B
KOOpJAMHAaTax. YTros Mexay Bekropamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



Beruuciienue yriioB Mexay OpsIMbIMHA M TJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PEIICHUU TEOMETPUUECKUX 3a]ay.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON Ipa’KJaHCKOM UJICHTUYHOCTH, YBOXKCHUS K
MPOLLJIOMY W HAaCTOSIIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:
OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
Y4€HOI0; 0OCO3HAHMUEM JIMYHOIO BKJIA/Ia B IOCTPOCHHUE YCTOMUHUBOIO OyAYIIETO.

JcTeTHYECKOe BOCIIMTAHHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a]1a4, PELIEHU, paCCYyXACHHI; BOCIPUUMUYHBOCTHIO
K MaTEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U
OTJIbIXa, peryJisipHas Gu3nUecKasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTENBHOMN A TEIbHOCTHIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYHIy, OCO3HAHWUEM ILIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIH BBHIOOP
Oynymeld mnpodeccu W Ppeaqnu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEeMaTHYECKOMY OOpa3oBaHHIO U



caM0OOOpa30BaHUI0 HA MPOTSHKCHUH BCEH J>KM3HHM,; TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUHU MPAKTUYECKUX 3a]la4 MaTeMaTHYECKON HaMpaBICHHOCTH.

IK0JI0rHUecKoe BOCIIUTaHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHUECKON KYJIBTYphl, TOHUMAHUEM BIHMSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBLHOU
cpedpl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKHX IpooJieM;
OpHUEHTaIlMel Ha MPUMCHEHHWE MaTEeMaTHYECKUX 3HAHUW JJIS pelieHus 3aaad B
00J1aCTH OKPY’KAIOIIEH Cpebl, TUNTAHUPOBAHUS ITOCTYITKOB U OLICHKH UX BO3MOYKHBIX
MOCJICACTBUM JUISI OKPYIKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTbIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHA M 3HAYUMOCTH JJIs Pa3BUTUS IMBWIM3ALUM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKUd M MaTeMaTH4YeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID U HCCIEAOBATENBCKYIO JESITEIHHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSHUS IMPOTPAaMMBI YIEOHOTO MpeameTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
OelcmeusiMuY, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OCUCTNEUMU.

1)  Vuusepcarvnvie  noznasamenvHuvle  Oelicmsus, — 0becneuusarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YyUaAOWUXcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcawowe2o0  Mupa,  NpUMeHeHue  J102UYeCKUX,
uccie008amenbeKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue a1eiicTBU:

e BBISBIIATh U XaPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUICCKUAX
O0OBEKTOB, TOHSATUH, OTHONICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENeICHUs] ~ TOHSATWW; YCTAHABIMBATh  CYIIECTBCHHBIM  MPHU3HAK
KIaccu(uKanyyu, OCHOBAaHWS Il OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSX;
npeajgaratb KpUTEPUH JUTsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNI;



e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUCHUM 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
NPUBOJIUTh TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTH croco0 perieHUs ydyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATEIBLHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciearoBarebcKue 1eiicTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHMUS;
dbopmynupoBaTh BOMPOCHI, (UKCUPYIOUIME IPOTHUBOpEUUE, MPOOIeMY,
yCTaHaBIMBaTh  HUCKOMOE W  JIaHHO€, (OpMHPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIICPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
0o0beKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMU, SIBIICHUSIMU, ITPOIIECCAMH;

e  CaMOCTOSITEILHO (POPMYTUPOBATHL 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEJAEHHOTO HAOJIIOJACHUS, MCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE TMPOIECCA, a TAKXKE BBIIBUTAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH NeOUIUTH HHGOPMAIIHMH, TAHHBIX, HEOOXOAMMBIX JIJIsI OTBETA HA
BOIIPOC U JIJIs pELICHUS 3a]1a4u;

e BBIOMpaTh WH(OOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHATM3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, TIPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHpopManuu o CaMOCTOSITEJILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKAmMUGHble  Oelicmsus,  0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4arOUUXCHL.

OO0menue:

e BOCIPUHUMATH U (POPMYJIIMPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU
Y [eNIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U MUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJYy PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTaT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIeMbl, perraeMoi 3aJjauu, BBICKA3bIBaTh MJICH, HAIICIICHHBIEC HA TIOMCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJNIOTa, OOHAPYKUBATh Pa3lIMYME U CXOJCTBO TO3UIUH; B
KOPpEeKTHOU (hopme hopMyIMpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATh  pPE3ydbTaThl  PEUIEHUA  3aJaud,  JKCIIEPUMEHTA,
UCCJIeIOBAaHUS, MPOEKTa; CAMOCTOSTEIHHO BEIOUPATh (POpMAT BBICTYILIICHUS
¢ Y4€TOM 3aj1au MPE3eHTAINU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBo:

NOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON Y UHIMBUIyaIbHOU
paboThl MpU pelIeHUuH Y4eOHBbIX 3ajay; MPUHUMATH 1EIb COBMECTHOMN
JESITEIbHOCTH, IUIAHUPOBATh  OPraHM3al[MI0 COBMECTHOM  paboThl,
pacupenensiaTh BUAbBl padOT, IOTrOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYNIOBBIX (hopMax padboThl (00CYKIeHUs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPabOThl U
KOOPJUHUPOBATH CBOM JACHCTBUS C APYTMMU UJIEHAMU KOMAH/Ibl; OLIEHUBATh
KauecTBO CBOEro BKJIaJa B OOMMHA MOPOAYKT MO  KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUS.

3) Yuueepcanvuvie pecynamusnsie oeiicmaus, 0becneuusarom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3aa4H, BBIOMpaTh CIIOCO0 pelieHus
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C yUETOM HOBOU
uH(pOpMALIIH.

CaMOKOHTPOJIb:

BIAJICTh HaBBIKAMU II03HABATEIbHOM pedieKcuH Kak OCO3HaHUs
COBEPILIACMBIX JIEUCTBUI U MBICIMUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yibTarTa
pelIeHns MaTeMaTUYECKOW 3a1a4H;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPY PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
JaHHBIX, HAWJAEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBUSAM, OOBSCHATH
NPUYUHBI JTOCTMKEHHS WIM HENOCTHIKEHHUS PE3YNbTATOB AEATEIBbHOCTH,
HaxXOJIUTh OIHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KIJACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMAs], IIIOCKOCTb.

[IpyMeHATP aKCHOMBI CTEPEOMETPUHM M CIEACTBUS W3 HUX IIPU PELICHUH
reOMETPUUECKUX 3a1a4.

OnepupoBath NOHATHIMU: MAPATIIETBHOCTh U MEPIEHIUKYIIIPHOCTD MPSAMBIX
Y IJIOCKOCTEMN.

KnaccudunmpoBaTe B3aMMHOE pACIOIOKEHHE TMPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHSITUSIMH: ABYTPAHHBIA YTroJl, TPAHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl IBYIPaHHOIO YIJIa; rpajycHas mepa
JIBYI'PAHHOTO yTJIA.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, [TPAaBUIbHBIM MHOIOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (OHUpamMuja; MpuU3Ma,
OpSIMOYTOJIbHBIN Mapaienenumnen, Kyo).

KnaccudummpoBarh ~ MHOTOTpaHHUKH, BbIOWpAss ~ OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHUKHW; TPABWIbHbBIE
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIICIbI ).

OnepupoBath NOHATUSAMHU: CEKYIAs IIJIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBSACHATH NPUHLIUIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/ CJIEJIOB.

CrpouTh ce€ueHHMS] MHOTOTPAHHHUKOB METOAOM  CJIEJIOB,  BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemiate 3a7aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIIMUMH 1O 00pasiiaM Uiu
aJrOpUTMaM, NPUMEHSS W3BECTHbIC AHAJUTUYECKUE METOAbl IIPU PELICHUHU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 HA BBIUYHCIIEHUE PACCTOSHUN MEXKAY IBYMS
TOYKAMHU, OT TOYKM JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpEILNBAIOIIUMHUCS TPSIMBIMHU.

Pemiate 3a7aun Ha HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH MO 00pa3liam Wiu
aNrOpuTMaM, MPHUMEHSS W3BECTHBIC AHAIUTHYECKHE METOAbl NPU PELICHUU
CTAaHJAPTHBIX ~MATEMATHYECKMX 3aJa4 HAa  BBIYMCIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIIMMHUCS TNPAMBIMH, MEXIYy TMPAMOA M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruucnarh 0oObEMBI U TIIONIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
NUpaMmuaa) c IpUMEHEHUEM (POPMYJT; BBIYUCISITH COOTHOIIEHHS MEXY ITOIIAIIMH
NOBEPXHOCTEH, 00bEMaMM MO I00HBIX MHOTOTPAHHUKOB.



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

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

[TpumeHsTh reoMeTpudeckue GakThl A1 PEIICHUS CTEPEOMETPHUYSCKHX 3a/1a4,
IPeNOoJIaraoIIuX HECKOIBKO IaroB PEIIeHHs, €CIIH YCIOBHS MPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpuMmeHaTh TpOCTEHIMEe TpOrpaMMHBIE CpPEICTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKHX 3aad.

[TpuBOIUTE TPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TpPHUPOIE HU
YKU3HH, PaCIiO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONMYyYCHHBIC 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATh pPEaJIbHBIC
CUTyalldl W TIPUMEHATh H3yYEHHBIC TOHATHSA B TPOIECCE IOHMCKA PEIICHUs
MaTeMaTH4YeCKA C(HOPMYTUPOBAHHOW TMPOOIEMBI, MOJCIUPOBAThL pPCabHBIC
CUTyalluh Ha s3BIKE TEOMETPHUH, HCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX IMOHATHIA M TEOPEM, aIrapara aareOpsl; penarh
IIPAKTUICCKUE 3a/1a49H, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITHMYUHH.

11 KIIACC

OnepupoBaTh TMOHATHUSAMHU: HWIMHAPUYECKas MOBEPXHOCTh, 0Opa3yrolne
[THHIPUYECKON TOBEPXHOCTH; IMIIMHIP; KOHMYECKast TOBEPXHOCTh, 00pa3yromIne
KOHMYECKOH TTOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaneHus (HWIMHAP, KOHYC, cdepa u mmiap).

OOBSICHATH CIOCOOBI IMOTYYEHUS TEN BPALIECHHUS.

KnaccudunmpoaTs B3auMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHIATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CII0, OCHOBAaHHWE LIAPOBOIrO CJIOSs, BHICOTA LIAPOBOIO CIOf;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH Tel  BpalleHHUS,
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; CTPOUThH CEUECHHUS TEJ BPAIICHHUS.



W3Bnekatb, WHTEpHpEeTUPOBaTH U MNpeoOpa3oBbIBaTh HH(OPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPeACTABICHHYIO Ha YepTexkax U
pPUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE IEUCTBUSA CIOKEHUSA BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOKEHHSI BEKTOpa Ha YUCIIO0, 0ObACHATh, KAKUMH CBOMCTBAaMHU OHU 00J1aJ1aI0T.

[IpumensATs MpaBUIIO NMapajuieaenuIe/a.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY
BEKTOpPaMH, CKAIIIPHOE IPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAaHAPHBIE
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.

[TpumensTh reomeTpuyeckue GakThl ISl PELICHHS CTEPEOMETPUUECKUX 33124,
IPEANOJIATAIOIINX HECKOJIBKO IIarOB PEUIEHUS, €CJIA YCIOBHS IPUMEHEHHUS 3a1aHbl
B IBHOU (hopme.

Pemate mpocreiiimne reoMeTpuYecKue 3aadud Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAUHATHOTO METOJA.

Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKHMX OTHOLICHHM W
HAXO0XKJEHUE F€OMETPUUYECKUX BETMYMH MO0 00pa3laM WINA alfOpUTMaM, PUMEHSS
W3BECTHBIE METOBI IIPY PELUIEHNN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IppuMensaTr mpocTEHIIME INPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATHS B MPOLECCE IOMCKA PEIICHHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHON MPOOJIEMBI, MOJECIUPOBATH pEalIbHbIC
CUTyallud Ha SA3bIKE TI'€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCTIOJIb30BAaHUEM I'€OMETPUUECKIX OHATHI U TEOPEM, alllapara ajareOpsl; pemarh
IIPaKTUYECKHUE 3a1a4H, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKNUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanyecTBo yacos DJIEKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kourpoasnsie | IlpakTnyeckue
n/n NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 10
) [IpsiMble 1 TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX U MJIOCKOCTEH
3 [TeprieHAUKYIAPHOCT MPSIMBIX U 12
IIJIOCKOCTEN
4 VYriasl MeXIy TPSIMBIMHU U TUIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: cedeHus], pAaCCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne ni/m Kontpoasnsie | IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 Tena BpameHus 12
OO0BEMBI Ten 5
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNE, 7 1
CUCTEeMaTU3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBo 4acoB

KourpoJjanubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MOHATHS CTEPEOMETPUH:
TOYKa, MpsiMasi, INIOCKOCTb,

npoctpancTBo. [IpaBuia n3obpaxeHus Ha

PUCYHKaX: N300pakeHus MII0CKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

IlonsTus: MepeceKarommecs mI10CKoCTu,
NnepeceKkaromuecsa npsAamasa U mI0CKOCTb

IlonsTus: nepeceKarommecs mI0CKoCTu,
Nnepecekaromuecsa npsamasa U mI0CKOCTb

3HaKOMCTBO C MHOTOT'paHHUKaMH,
n300pakeHre MHOTOrpaHHUKOB Ha
PUCYHKaX, Ha MPOCKIIMOHHBIX YEPTEIKAX

HauansHbie cBenenus o kyoe u
MUpaMHJIe, UX Pa3BEPTKHU U MOJICITH.
CeveHus: MHOTOTPaHHUKOB

HauanpHble cBeneHus 0 Kyoe u
MUpaMuJIe, UX pa3BEPTKH U MOICIIH.
CeueHnst MHOTOIpaHHUKOB




[TonsiTe 06 aKCHOMATUYECKOM
MIOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX

[ToasaTre 00 akcHOMaTUYECKOM
MIOCTPOEHUU CTEPEOMETPUU: AKCHOMBbI
CTEPEOMETPHUH U CJICICTBHS U3 HUX

[TonsiTe 06 aKCHOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

10

[Toasgarue 00 akcHOMaTHYECKOM
MIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

11

B3aumHoe pacronoxenue npsiMbIX B
IIPOCTPAHCTBE: NEepeceKarouecs,
napajielbHbIe U CKPELIMBAIOIINECS
psIMbIe

12

[TapannenbHOCTh NPSAMBIX U TUNIOCKOCTEH
B [IPOCTPAHCTBE: NapajuIeIbHbIE IPsIMbIE
B IIPOCTPAHCTBE; NapajuIeIbHOCTD TPEX
HPSIMBIX

13

[TapauienpHOCTD NPAMBIX U IUIOCKOCTEN
B IIpocTpaHcTie: [lapamiensHocTh
IIPSIMOU U TNIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMH CTOPpOHAMU

15

Yron mexay npsMbIMHU B ITPOCTPAHCTBE

16

VYron Mexay NpsMbIMU B IPOCTPAHCTBE

17

[TapannenbHOCTh MIIOCKOCTEM:
napajuieIbHbIe TNIOCKOCTH




18

CBoiicTBa apaJiiCJIbHBIX IIOCKOCTEM

IIpocrelimue MpoCTpaHCTBEHHBIE

19 Gburypsl Ha IMJIOCKOCTH: TETPAdIP, KYO,
napajuiesenumnes

20 [TocTpoenune ceueHuii

21 [TocTpoenue ceueHuit
KonTtponbsnas padora o teme "[Ipsmblie

22 Y TIJIOCKOCTHU B MPOCTPAHCTBE.
[TapanmienbHOCTh NPSIMBIX U IIIOCKOCTEN"
IlepneH UK YIAPHOCTD IPSIMON U

23 IJIOCKOCTH: IEPIIEHIUKYJISIPHBIE MTPSMBIE
B [IPOCTPAHCTBE

24 [Ipsimbie mapannenbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 IIpsiMble mapasuienbHbIE U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

26 IIpu3Hak nepneHaAuKyJISpHOCTH IIPSIMOU
U TJIOCKOCTH

97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU
U IIJIOCKOCTH

08 Teopema o mpsAMOM NEePIEHANKYISIPHON
IJIOCKOCTH

29 Teopema o npsiMO NepIIEH UKYIISIPHON
IIJIOCKOCTH

30 TeopeMa o npsIMON NEepIIEH UKYIISIPHON

IIJIOCKOCTHU




31

[TeprieHAMKYSAp U HAKIIOHHBIE:
paccTosHUE OT TOYKHU J0 IIOCKOCTH,
paccTosiHuE OT IPSIMOM /10 TJIOCKOCTU

32

IlepneHaUKyIsIp ¥ HAKJIIOHHBIE:
PacCTOsIHUE OT TOYKH 0 IJIOCKOCTH,
paccTosiHUE OT NPSMOM 10 INIOCKOCTU

33

[TepnieHIUKYNAp ¥ HAKIIOHHBIE:
paccTosHUE OT TOYKH /10 TJIOCKOCTH,
paccTosiHuE OT IPSMOH /10 IIOCKOCTU

34

[lepnieHIuKyNp U HAKIIOHHBIE:
PacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
paccTosiHUE OT NPAMOH 10 TUIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXKAY
MIPSIMOM U TUNIOCKOCTBIO

36

JIByrpaHHBIi yroi, JMHEUHBIA Yroi
JIBYTPaHHOI'O yriia

37

JIByrpaHHBbI yroi, JMHEHHBIA Yroi
JBYTPaHHOI'O yria

38

[leprieHAMKYIAPHOCTH IIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH BYX
IJIOCKOCTEHN

39

[lepneHMKyIpHOCTD TIIOCKOCTEN:
IIPU3HAK NEPIIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN

40

[leprieHAMKYIAPHOCTD IIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN

41

TeopeMa o0 TpEX NepHeHAUKYIIApax




42

Teopema o0 TpEX NepHEHANKYISIPax

43

Teopema o0 TpEX NepHEHANKYISIPax

44

KontponbHas pabora 1o remam
"ITepneH IUKYISPHOCTD MPSAMBIX U
riockocTe" 1 "YTIIbpl MeXIy IPSIMBIMU
U TUIOCKOCTAMU"

45

[TonsiTHEe MHOTOrpaHHKMKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIC 1
HEBBIMYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOI'paHHHKA

46

IIpu3ma: n-yrosnbHas npu3Ma; 'paHy U
OCHOBAHMS IIPU3MBIL; IIpsIMasi U
HaKJIOHHAs IPU3MbI; OOKOBas M MOJIHAs
ITOBEPXHOCTH MTPU3MBI

47

[Tapamtenenunen, npsMOyrOJIbHBIN
MapajuleJIenUIIe]l ¥ €ro CBOMCTBA

48

IInpamuja: N-yronpHas nupamuja, rpaHu
¥ OCHOBaHHE MUpaMubl; O0KoBast U
II0JIHAs [IOBEPXHOCTh MIUPAMHUIBI;
IIPaBUJIbHASA U YCEUEHHAs IMPAMHUIA

49

IIpaBHUIIBHBIE MHOTOTPAaHHUKH: TIOHATHE
IIPAaBUJILHOI'O MHOTOTPaHHHUKA;
[IpaBUJIbHAA [IPU3Ma U IIPABUJIbHAS
NMpaMu/a; NpaBWIbHAs TPEYTrOJIbHAs
NUpaMy/Ia v MPaBUIBHBINA TETpasap; KyO

50

HpeZ[CTaBJIeHI/Ie (0) HpaBI/IHBHBIX
MHOT'OTPaHHHMKAX : OKTadJIp, TOJIEKa P U
HKOCadIP.




CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMCTPUA
OTHOCHUTCIBHO TOYKH, HpHMOP’I,

o1 IJIOCKOCTH. DJIEMEHThI CAMMETPUH B 1
nupamuiax, napajsienenunesaax,
NPaBWIIBHBIX MHOTOTPaHHHUKAX
Beruncienue snemMeHTOB
52 MHOT'OTPaHHHUKOB: p&Opa, AUaroHaiu, 1
YTJIBI
[Tnomanb 60KOBOIA MOBEPXHOCTHU U
53 MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, 1
IJI0IIA b OCHOBAHHM, T€OpeMa 0 OOKOBOM
MOBEPXHOCTH MPSMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH H
54 MIOBEPXHOCTH NMPABUIIbHON MUPAMUIBI, 1
Teopema O TUIoMAa I OOKOBOM
MOBEPXHOCTH YCEUEHHON MUPaMHUIBI
55 Kontponbhas pabora no reme 1
"MHororpaHHukm"
56 [Tonsitue 06 00BEME 1
o7 O0BEM UpaMuIbI 1
58 O0BEM upaMuIbl 1
59 O0BEM TUpaMuIbI 1
60 O0BEM TUpaMuIbI 1
61 O0BEM MPU3MBI 1
62 O0BEM MPU3MBI 1
63 O6BEM TPU3MBI 1
64 KontponbHas pabora no teme "O6bEMBI 1

MHOT'OT'PaHHUKOB"




65

[ToBTOpenue, o600IIEHE
cucremaTtusaiusa 3Hanuil. [loctpoenne
CE€YEHUI B MHOTOI'PAHHUKE

66

[ToBTOpEnue, 0600IICHIE
cucTeMaru3anus 3HaHui. Beraucienune
PACCTOSIHUI: MEXAY JBYMSI TOUKaMH, OT
TOYKH J0 TIPSMOH, OT TOYKH JI0
IJIOCKOCTH, MEXKAY CKPEIIMBAOIIUMHUCS
NPSAMBIMHU

67

Hrorosas KOHTPOJIbHAaA pa60Ta

68

[ToBTOpeHnue, 0600IIEeHE
cucTeMaTH3aus 3HaHni. Beraucienue
YTJIOB: MEXY CKPEIMBAIOITUMUCS
MPSIMBIMHU, MKy MIPSMOM U
MIJIOCKOCTBIO, JIBYTPAHHBIX YTJIOB, YIJIOB
MEXAY TIIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KIIACC

Ne n/m

Tema ypoka

KoanuyecTBo 4acoB

KonrpoJjanubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Cdepa u map: neHTp, paguyc, 1uamerp;
IUIOIIA/b TTIOBEPXHOCTH CEPHI

B3aumnoe pacrionoxenue chepsl U
IUIOCKOCTH; KacaTellbHasl MJIOCKOCTh K
cdepe; momaas chepsl

N300paxkeHue cdepsl, mapa Ha
wiockocty. CeueHus mapa

[{unuHapuveckas MOBEPXHOCTb,
o0pa3zyromue NUITHHIPUIECKON
IMMOBCPXHOCTH, OCh HHHHHHPHHGCKOﬁ
MOBEPXHOCTH

[unuaap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTH, 00pa3yromas u och;
JI0MAh OOKOBOW U MOJHON
MOBEPXHOCTH

N306paxenne NUINHAPA HA MITOCKOCTH.
Pazpéprka nnnmunapa. CeueHus
IUATUHIPA (TTIOCKOCTHIO, MapauiebHON
WM TIEPIICHAUKYIIIPHONU OCH
UAJTUHIIPA)

KoHnueckast moBepXHOCTH,
o0Opa3yromue KOHUIeCKOn




MMOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOH MTOBEPXHOCTH

Konyc: ocHOBaHue 1 BeplInHa,
oOpa3ytoias U OCh; TIIOMAIL OOKOBOM
Y TIOJTHOM MOBEPXHOCTHU

VYceu€HHBII KOHYC: 00pa3ylonye u
BBICOTA; OCHOBAHUS U OOKOBast
IIOBEPXHOCTH

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3péprka konyca. CeueHus KoHyca
(MII0CKOCTBIO, TapaIIeTbHON
OCHOBAHHIO, U IIIOCKOCTBIO,
IIPOXOASILEN Yepe3 BEPIIUHY)

11

Kombunanus ten BpamieHus u
MHOI'OI'PAaHHUKOB

12

MHoOrorpaHHUK, OIMCAHHBINA OKOJIO
cdepsl; chepa, BMcaHHas B
MHOT'OI'pPaHHHK WJIM B TEJIO BPAIICHHSI

13

[Tousttue 00 00BEMe. OCHOBHBIE
CBOIicTBa 0OBEMOB TENI

14

O0BéM MITHH/Ipa, KOHYCa

15

O06béM mapa u miomaab chepsl

16

[TooOHbIe Tea B MPOCTPAHCTBE.
CoOTHOIIIEHUST MEXKIY TUTOLIAIIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX
TeI

17

KonTponbsHas pabora mo remam "Tena
BpameHus" u "O0bembl Ten"




BeKTop Ha INJIOCKOCTHU U B

18
MIPOCTPAHCTBE

19 CrnoxeHue 1 BHIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YNCII0
Pasnoxenue BekTopa 1o Tpém

21 HEeKOMILJIaHApHBIM BekTopam. [IpaBuiio
napaieNnenunena
Pemenune 3aga4, CBA3aHHBIX C

22 IIPUMEHEHNEM TIPABUJI AEHCTBUMN C
BEKTOpaMU
[IpsimoyronbHas cucteMa KOOpAWHAT B

23 npoctpancTBe. KoopmHaTh BEKTOpAa.
IIpocrelimue 3a1a4u B KOOPAUHATAX

24 VYron mexay Bekropamu. CkansipHOe
MIPOU3BE/ICHUE BEKTOPOB

o5 Beruucnenue yrioB Mexay OpsSMbIMUA U
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METO MIPH
PELICHNH T€OMETPUUYECKHX 33124
KonTtponbHas pabora mmo teme

27 "BeKTOopbl 1 KOOpIMHATHI B
npocTpaHcTse"”
[ToBTOpenue, 0600IICHNE U

28 cucreMaTu3anus 3HaHuil. OCHOBHbIE
burypsl, GaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

29 [ToBTOpenwue, 0000IICHIE U

CUCTCMAaTHUu3alusia 3HaHui. OCHOBHBIC




burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpEHME, 000OIICHHE 1

30 cHUcTeMaTu3als 3HaHui. 3a1aun 1
TUTAHUMETPUH B METOJIbI UX PEIICHHS
[ToBTOpEHue, 06001ICHHE U

31 cUCTeMAaTH3aIus 3HAaHUHU. 3agaun 1
TUTAHUMETPUH B METOJIBI UX PEIICHHUS
[ToBTOpEeHME, 0600IICHHE U

39 cucremaTu3anus 3Hanuii. OCHOBHbBIE 1
burypsl, GpaxTsl, TEOPEMBbI Kypca
CTEPEOMETPUH

33 Hrtorosast KoHTpoJIbHAS paboTa 1

34 [ToBTOpEHME, 000OIICHHE U 1
cHUCTeMaTH3aIus 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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