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IHOACHUTEJIbBHAS 3AIIMCKA

PaGouast mporpamma yue6HOTO Kypca «I eomeTpus» 6a30Boro ypoBHs A ooydaronuxcs 10-11
KJ1accoB paspaboTaHa Ha ocHoBe DenepajgbHOr0 TOCYAapCTBEHHOr0 00pa30BaTENLHOTO CTaHIApTa
cpeaHero oomero o0pa3oBaHus, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMI, MPEABABISIEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, M TPAJUIUN pOoCCHiickoro oOpa3zoBaHus. Peanmmzaius mporpamMmsl
o0ecrieYrBaeT OBJIAJICHHE KITFOUEBBIMUA KOMIIETCHIIUSMH, COCTABIISIONIMMH OCHOBY IS CAMOPA3BUTHUS
U HEMPEepBIBHOIO 00pa30BaHUsl, IIEJIOCTHOCTh OOMICKYIbTYpPHOTO, JTUYHOCTHOTO WM ITO3HABATEIHHOTO
Pa3BUTHSI TMYHOCTH OOYYAIOLIIXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOT0 Kypca reOMEeTpUHU Ha YPOBHE CPETHEro 001Iero oopa3oBaHus 00yCIOBICHA
MPAKTUYECKOH 3HAYMMOCTBIO METAIpPEJMETHBIX M MPEIAMETHBIX PE3yIbTaTOB O0OYUYCHUS F€OMETPUH B
HAmpaBJICHUW  JIMYHOCTHOTO  Pa3BUTHs  OOydarommxcs, (QOpMUPOBAHHUS  (DYHKIIMOHAIHLHOM
MaTEeMaTHYECKON TPAMOTHOCTH, M3Y4YCHHUsSI NPYTrUX y4eOHBIX AMCHUIUIMH. Pa3zBuTHe y 00ydaroniuxcs
MPABWIBHBIX TIPEJCTABICHUNA O CYIIHOCTH W TIPOUCXOXKICHUU T'C€OMETPHUYCCKHUX aOCTPAKIIHA,
COOTHOILICHUH PEaJbHOTO M UICATBHOTO, XapaKTepe OTPAKCHUSI MAaTEMATHYECKOW HAYKOH SIBICHUHA U
MPOIIECCOB PEaJbHOr0 MHpa, MECTe€ TeOMETpPUM B CHCTEME HayK W POJIM MaTeMaTH4ecKOro
MOJICIMPOBAaHUSI B HAay4YHOM IO3HAHMM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS YYAlIUXCS, a TaKKe KAueCTB MBIIUICHHUS, HEOOXOJMMBIX I aJanTaldud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus SBISIETCS OHUM U3 OA30BBIX IPEIMETOB HAa YPOBHE CPEHETO 00IIIero oopa3zoBaHus,
TaKk KakK o00ecreYynBaeT BO3MOXKHOCTh H3YUCHHS KaKk JHCHUIUIMH E€CTECTBCHHO-HAYYHOM
HAIPaBIICHHOCTH, TaK ¥ TYMaHUTAPHOU.

Jloruueckoe MbIIUICHHE, (OPMHPYEMOE NPU U3YyYCHHH OOYYarOIIUMUCS MOHSITUHHBIX OCHOB
TCOMETPHUH M TIOCTPOSHUH IIETIOYKH JIOTHICCKUX YTBEPKICHHUH B X0/I€ PEIICHUS TCOMETPHUSCKUX 3a]1a4,
YMEHHUE BBIJBUTATh U ONPOBEPraTh TUIOTE3bI HEMOCPEICTBEHHO HCIIOJIB3YIOTCS MPU PEHICHUHU 3a1a4
€CTECTBCHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (U3HKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX OONACTSX
IesITeTbHOCTH YenioBeka. OpHeHTaIHs YeIOBEKa BO BPEMEHH M IIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE
€ro ColMaIbHOrO OBITHS, (POpMa OTpa)KEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUS U
aKTUBHOTO TIPeoOpa3oBaHus JeHCTBUTENbHOCTH. OmepHpOBaHWE IMPOCTPAHCTBCHHBIMU 0oOpa3aMu
00BeIMHSIET pa3Hble BUbI yUEOHOU U TPYIOBOM JESTENBHOCTH, SBISETCS OJHUM U3 MPOGECCHOHATBHO
BXHBIX KA4eCTB, IMOATOMY aKTyallbHA 3ajJa4a (POPMHUPOBAHUS Y OOYYAOIIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHHS KaK Pa3HOBUAHOCTH 00OPa3HOTO MBIIIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTA B MOJITOTOBKE
K MMPAKTUICCKON JCATSILHOCTH IT0 MHOTHM HAITPABJICHUSIM.

[lenp ocBoeHust mporpamMmbl yueOHOro Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE OOYYEHHS —
00111e00pa3oBaTebHOE U 00IIEKYITYPHOE pa3BUTHE 00yUaIOIIUXCS Yepe3 00eCcTieueHre BO3MOKHOCTH
NPUOOPETEHUS] M  WCIOJIb30BAaHUS CHUCTEMATHUYECKUX TEOMETPHUCCKUX 3HAHWUH W JICHCTBHUH,
CHCIM(PUYHBIX  TCOMETPUM, BO3MOXXHOCTH  YCIENIHOTO  TPOJODKCHHS ~ 00pa3oBaHUS 110
CICIUATBHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAaHUEM T€OMETPHH.

[Tporpamma 1mo reoMeTpuu Ha 0Aa30BOM YpOBHE IpeqHa3HaueHa ISl OOYYaIOIIMXCSl CpeTHeH
IIIKOJIbI, HE UCTIBITHIBABIIINX 3HAYUTENBHBIX 3aTPyTHEHUI Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus.
Takum oOpazom, oOydaromuecs Ha 6a30BOM YPOBHE JI0KHBI OCBOUTH OOITHE MAaTEMATUUECKIE YMEHUS,
CBSI3aHHBIE CO CTIEIM(PUKON T€OMETPUH U HEOOXOUMBIE JUIS )KU3HU B COBpeMeHHOM ob1ecTBe. Kpome
3TOr0, OHH UMEIOT BO3MOXHOCTh U3YUUTh T€OMETPHIO OoJiee TITyO0KO, €CITH B TabHEHIIIEeM BO3HUKHET
HEO0OXOIMMOCTh B TEOMETPHUECKHUX 3HAHUSAX B MPOPECCUOHATBHON JAEITeTHHOCTH.

JlocTrXKeHHWE IeTd OCBOCHHUS IPOTPaMMBI 00ECIIEUMBACTCS PEIICHHEM COOTBETCTBYIONIUX
3amad. [IpuopuTeTHHIMU 3alauaMu OCBoeHHUs Kypca «['eomerpum» Ha Oa3oBoMm ypoBHe B 10—11
KJ1accax SIBIISTFOTCS:

. dbopMupOBaHUE MPEACTABICHUS O T€OMETPUHU KaK YaCTH MUPOBOW KYJIBTYPHI U OCO3HAHHE €6
B3aMMOCBSI3U C OKPYKAIOLUM MHPOM;



o dbopMupoBaHUE NPEICTABICHUS O MHOTOTPAHHMKAX W TellaX BpalleHHUs KaK O BaKHEUIIMX
MaTEeMaTHYeCKUX MOJIEJNIAX, MO3BOJISIONIMX OIMUCHIBATh W HM3ydaTh Pa3HbIE SBIECHUS OKPYKAIOIIETO
MUDA,

o (bOpMHpOBaHI/Ie YMCHHA pacClio3HaBaTb Ha YCpTeXKax, MOACIAX W B pPE€aJIbHOM MHUPE
MHOTI'OI'paHHUKH U TCJ1a BpalllCHUAA,

o OBJIAICHUC MCTOJaMH PCHICHHA 3a/la4 Ha IMOCTPOCHUA Ha 1/1306pa>1<eHH51x IIPOCTPAHCTBCHHBIX
uryp;

o (bOpMHpOBaHI/Ie YMCHHUSA OIICPUPOBATH OCHOBHBIMH ITOHATHAMHW O MHOI'OI'paHHHMKaX M TEJIax
Bpalll€HUA U UX OCHOBHBIMHU CBOﬁCTBaMH;

o OBJIAZICHUC AJITOpUTMaMU pCIICHUA OCHOBHBIX THIIOB 3a1a4; (bOpMI/IpOBaHI/Ie YMCHUA IPOBOJUTH

HCCJIOXKHBIC OOKA3aTCJIBbHBIC PACCYXICHHA B XOAC PCHICHHA CTCPCOMCTPUUCCKHUX 3aJad U 3ada4d C
IMPAKTUYCCKUM COACPIKAHHUEM

o pa3BUTHE WHTEIICKTYaTbHBIX U TBOPYECKHX CIHOCOOHOCTEH O0y4arommxcs, MO3HABaTEIbLHOM
AKTUBHOCTH, UCCIIEA0BATEIIbCKUX YMEHUN, KPUTUYHOCTH MBILLICHUS;
o dopmupoBaHue (YHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAaHTHOW TEOMETPUU: yMEHHUE

pacrio3HaBaTb HNPOABIICHUA T'COMCTPHYCCKUX HOH?[TI/If/'I, 00BEKTOB U SaKOHOMepHOCTeﬁ B PCAJIbHBIX
’KM3HEHHBIX CUTYalUsAX U MPH U3YyYEHUH APYrHX Y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCHUMOCTEH M
3aKOHOMEPHOCTEH, (OPMYIUPOBATh WX Ha S3BIKC TEOMETPUU M CO3/1aBaTh I€OMETPHUYCCKHE MOJICIIH,
NPUMEHSATh OCBOCHHBI T€OMETPUYECKUI anmapar JJsi peuIeHus PaKTHKO-OPUEHTHPOBAaHHBIX 3a/1ad,
HHTCPHIPECTUPOBATL U OLUCHUBATD IMOJTYYCHHBIC PC3YJIbTATHI.

OTnu4uTeNbHOM OCOOEHHOCTBIO MPOTPAMMBI SIBJIIETCSI BKJIIOUYEHHUE B KypC CTEPEOMETPUU B
Hadaji€¢ €ro M3ydcHuA 3ajad, pCIIacMbIX Ha YPOBHC HHTYUTHUBHOI'O IIO3HAHUA, U OHpeIleJIéHHBIM
oOpa3oM oOpraHu3oBaHHas paboTa HaJ HHMH, 4YTO CIIOCOOCTBYIOT pPa3BHTHIO JIOTHYECKOTO H
MMPOCTPAHCTBCHHOI'O MBIIJICHHA, CTUMYJIUPYCT MMPOTCKAHUC MHTYUTUBHBIX ITPOLCCCOB, MOTUBHUPYCT K
JajdbHEHIIEMY H3YYEHHIO TIPEIMETa.

[Ipenmourenue oOTAa€rcs  HaArIAIHO-KOHCTPYKTHUBHOMY METOAY OOy4YyeHus, TO €CTb
TEOpPEeTHUYECKHE 3HAHUS HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTUYECKON
NEeATENbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IMPEACTABICHUM Yy YYallMXCs B Kypce CTEpEOMETPUH
NPOBOJUTCS 3a CYET pelIeHHs 3ajad Ha CO3JaHhe MPOCTPAHCTBEHHBIX O0pa3oB M 3ajJady Ha
ONEpUpPOBAaHUE NPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue o0paza MPOBOAMTCS C OMNOPOH Ha
HarJsiIHOCTh, @ ONEPUpPOBaHHE 00pa3oM — B YCIOBMSIX OTBJICUEHHS OT HAIJISIHOCTH, MBICIEHHOTO
M3MEHEHHS €r0 HCXOHOTO COAEPIKaHusI.

OcHOBHBIE cofiepkaTeNbHble IMHUK Kypca «I'eomerpun» B 10—11 knaccax: «MHOTOrpaHHUKIY,
«[Ipsimple W TIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BeKTOpsl W KOOpIWHATHI B
npoctpaHcTBe». DopMUpOBaHHUE JTOTHYECKIX YMEHHIA pacpeaessieTcss He TOIBKO 0 COAePIKaTeIbHBIM
JIMHUSAM, HO U 10 roJjaM 00yueHHsl Ha YpOBHE CPEIHEro 00I1ero oopa3oBaHMmsL.

Conep:xxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOEHHs pabodeit
IpPOrpaMMbl, paclpesieN€HHbIM M0 TojaM OOy4YeHMs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOObI
OBJIAACHUEC TCOMECTPUUCCKMMU TMOHATHUAMHU W HaBBIKAMH OCYHICCTBIIAJIIOCH IIOCICIOBATCIIBHO U
MOCTYIATENBHO, C COOIOACHNEM MPUHIINIIA TPEEeMCTBEHHOCTH, YTOOb!I HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHCTEMY F€OMETPUIECKUX MPEACTABICHIH 00yJarOIINXCsl, pacupsist U yriryossist e€, o0pasys
MIPOYHBIE MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TIAHE

Ha n3yuenue reomerpun orBoautcs 2 yaca B Heaenmro B 10 kinacce u 1 gac B Hegemo B 11 knacce, Bcero
3a nBa roga ooydyenust — 102 yueOHBIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHSA cTepeoMeTpHur. Touka, mpsimasi, TIOCKOCTh, IPOCTpaHcTBO. [loHsTHE 00
aKCUOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.
B3auMHOe pacnosiokeHHe IpPSAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIUEcs, IapajuleibHble U
CKpeIlMBaoIuecs npsameie. [lapamienbHOCTs NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapajlleIbHbIe
IIPsIMBIE B IPOCTPAHCTBE; NAapPAJUIEIBHOCTD TPEX MPSIMBIX; 1aAPAJIICIIBHOCTD IPSIMON U INIOCKOCTH. Y TJIBI
C COHANPABJICHHBIMA CTOPOHAMM; YroJI MEXKIYy IpsMBIMU B IpocTpaHcTBe. llapamnensHoOCTb
IUIOCKOCTEH: IapajuleibHble IIJIOCKOCTH; CBOMCTBA MapajuleNbHbIX IUIOCKocTed. IIpocreimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPa’p, KyO, Mapajuieienumne/; MoOCTPOSHHE CEUeHHH.

[lepieHAUKYJIAPHOCTD NMPSAMOM M IUIOCKOCTH: NEPHEHAUKYISIPHBIE NPSMBIE B IIPOCTPAHCTBE,
IIPSIMBIE TApAJUICIIbHBIC U IEPIEHIUKYJIAPHBIE K INIOCKOCTH, IIPU3HAK NIEPIIEHIUKYIISIPHOCTH IIPAMOHN U
IUIOCKOCTH, TEOPEMa O MPSAMOH MEPIEHANKYIIAPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YTOJI MEKIY
IIPSAMOM M IUIOCKOCTBIO; JIBYIPAHHBIA YTOJ, JUHEHWHBIM YroJl AByrpaHHoro yria. Ileprnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO INIOCKOCTH, PACCTOSIHUE OT NPSAMOM A0 IJIOCKOCTH, IMPOEKLUS
¢burypsl Ha TIOCKOCTH. llepneHIUKYISIPHOCTD IUIOCKOCTEW: MPHU3HAK IMEPIEHAUKYISIPHOCTH IBYX
miockocteil. Teopema o TpEX NeprneHauKyIspax.

MHOrorpaHHUKHU

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JIEMEHTHl MHOI'OI'DAHHUKA, BBIIMYKJIBIE U HEBBIITYKIIbIE
MHOTI'OTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yrospHas npusma; I'paHH U OCHOBAaHUSA
IPU3MBI; MIPsIMas M HAKJIOHHAasi IPU3Mbl; OOKOBasi U IOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunern,
IIPSAMOYTOJIBHBIA TTapajuieienunes; U ero cpoucrea. Ilupamupa: N-yronpHas nupamuaa, I'paHd U
OCHOBAaHHE NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTh MUPAMUIbl; NpaBUIbHAsI U yCEUEHHas
nupamMuia. DJIEMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHblE MHOTOIPAHHUKU: TMOHSATUE MPABUIBHOIO
MHOT'OTPaHHMKA; PAaBUJIbHAs NIPU3Ma U NIPaBUJIbHAS IMPAMKIA; IPABUIIBbHAS TPEYToJIbHAsA NUPAMUIA U
MpaBWIbHBIN TeTpasap; KyO. [IpencraBieHre o nNpaBUIbHBIX MHOTOIPAaHHUKAX: OKTa’Ip, AOAEKadIp U
ukocadip. CedyeHns Mpu3Mbl U TUPAMHUJIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOUKH, IPSIMOH, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B NUpaMUax, lapauieIenuIenax, IpaBUiIbHbIX MHOTOTPaHHUKAX.

Bolunicnenue >1eMEHTOB MHOTIOIPAaHHUKOB: péOpa, auaroHanu, yriael. [lmomanbs OokoBoit
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTH NMPSMOU MPHU3MBI, IUIOIIAAb OCHOBaHMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMON mnpusMbl. [lnomaas OOKOBONH MOBEPXHOCTH U IOBEPXHOCTH MPaBUIBHON
MUpaMHJIbI, TeopeMa O Tuiomaau yceuéHHo mupamuzabl. [lonstue 06 o0béme. OOBEM MUpPaMUIBL,
IIPU3MBL.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOLIECHUS MEXKIY IUIOLIAAIMU IIOBEPXHOCTEH, 00bEMamMU
MOJI00HBIX Tel.

11 KJIACC

Tesna Bpamenus

[Munuaapuyeckas MOBEPXHOCTb, OOpasyollue IWIMHAPUYECKOM  IMOBEPXHOCTH, OCh
WIMHAPUYECKOH nmoBepXHOCTU. L{unuHap: ocHoBaHMsA U O0KOBas MOBEPXHOCTb, 00pa3yroias u OcCh;
IUI0IIAb OOKOBOH M MOJTHOHN MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, OOpa3ylollie KOHWYECKOH TIOBEpPXHOCTH, OCh U BepIIMHA
KOHMUYECKOW noBepxHocTH. KoHyc: OCHOBaHME M BeplIMHA, 00pa3yromas 1 oCh; IUIOIMaab OOKOBOH 1
MIOJTHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yrollire U BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa m map: wneHTp, paamyc, AUaMeTp; IUIOMIAAb IOBEPXHOCTH cdepsl. B3aumuoe
pacrionioskeHue cepbl U INIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; miomazas chepsl.

N300paskeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIIMHApa U KOHYCA.



KomOuHnanmu tesn BpameHuss ¥ MHOTOTPaHHUKOB. MHOIOIpaHHMK, OIMCAHHBIA OKOJIO C(epsl;
cdepa, BIMCaHHA B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME TPSIMOYTOJIBHOTO
napajiesienunesa u ciueacTeus u3 He€. O0bEM nunnHapa, konyca. O0BEM mapa u iomaab chepsl.

[TonoGHble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKY IUIOIAASIMU IIOBEPXHOCTEH, 00bEMaMu
MOJTOOHBIX TE.

CeveHus nMAMHIpPA (MApaLIENbHO U NMEPIEHAUKYISIPHO OCH), CEUEHUs KOHYyca (MapajuielbHOe
OCHOBAHUIO U MPOXOSIILEE YEPE3 BEPILUHY), CEUCHUS 11apa.
BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKeHHE M BbIYMTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuio
napaenenunena. PenieHne 3aaad, CBA3aHHBIX C NMPUMEHEHHEM NpaBUJ JEHCTBUH C BEKTOpaMHu.
[IpssMoyronbHas cucrtema KoopauHar B npocrpaHcTse. Koopaunars! BekTopa. IIpocrelimue 3anauu B
KOOp/AMHATax. YTosl Mexay Bekropamu. CKalsipHOE IPOM3BEICHUE BEKTOPOB. BblumciieHue yrios
MEXIy MPSMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOJI MPHU PEIICHUN T€OMETPUUYECKUX
3ajau.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE PE3YNbTAaThl OCBOEHHUS NPOTpaMMbl y4eOHOTrO Tmpenmera «MaremaTuka»
XapaKTepU3yIOTCA:
I'paxnanckoe Bocnutanue:
Cc(OPMHUPOBAHHOCTBIO TPAKAAHCKOM MO3UIIMK 00YUarOIIErocsi Kak aKkTUBHOTO U OTBETCTBEHHOTO YJIeHA
pOCCHIICKOTO  O0IecTBa, NPEACTABICHHEM O MaTeMaTHUYeCKMX OCHOBAaX (PYHKIIMOHUPOBAHUS
pasNUYHBIX CTPYKTYp, SBJICHUH, MpoOLEAyp TIpakJaHCKOro oOiiecTBa (BbIOOpHI, OMPOCH U IIp.),
YMEHHEM B3aUMOJEHCTBOBATh C COLUAIbHBIMU HHCTUTYTAMU B COOTBETCTBHM C UX (YHKIUSMHU U
Ha3HAYEHUEM.
IIaTpuoTnyeckoe BocIUTaAHHE:
C(OPMHPOBAHHOCTBIO POCCUMCKON TpaKAAHCKON MICHTUYHOCTH, YBAXKEHHMs K MPOLUIOMY H
HACTOAIIEMY POCCHUHCKONM MaTeMaTHUKH, IEHHOCTHBIM OTHOUIEHMEM K JOCTHKEHHSIM POCCHUMCKHX
MaTEMaTUKOB M POCCUIICKOM MaTeMaTU4eCKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTH)KEHUN B IPYTUX
HayKax, TEXHOJIOTHSIX, Cepax 3KOHOMHUKH.
JlyXOBHO-HPABCTBECHHOI0 BOCTIMTAHMSA:
OCO3HAHHWEM JYXOBHBIX LEHHOCTEH POCCUIICKOro Hapona; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, ’TUUECKOTO NTOBEACHHUSI, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKH U
JeSITENIbHOCThIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOIO OYIYyIIETO.
JCTeTHYEeCKOe BOCIIUTaHHe:
ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas OSCTETHUKY MaTeMaTH4YEeCKHX 3aKOHOMEpPHOCTEH,
O0BEKTOB, 3ajay, peIIeHUl, pacCy)KICHMH; BOCIPUUMUYMBOCTBIO K MAaTeMaTUYeCKHUM acleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.
Pu3znyecKoe BOCIUTAHHE:
c(OPMUPOBAHHOCTHIO YMEHHUS NPUMEHATh MaTeMaTU4YeCKHWe 3HaHUS B MHTEpecax 3J0pOBOTO U
6e3omacHoro obpasa *H3HH, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 3/I0POBBIO (3J0pPOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIA PEXXUM 3aHATHI M OTAbIXa, peryispHas Qundeckas akTUBHOCTD); (PU3NYECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JAESATENBHOCTHIO.
TpynoBoe Bocniutanue:
TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOMs; HMHTEPEeCOM K Ppas3IHYHBIM cdepam
npodeccuoHaNbHOM JIeATENbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM M €€ NPHIOKEHUSMU, YMEHHUEM
COBepILIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIE
IJTaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKOMY OOpa30BaHHIO U CaMOOOpa30BaHMIO Ha



IIPOTSHKECHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTHMBHOMY YYacTHIO B PEIICHHUU NPAKTUYECKUX 3anad
MaTeMaTUYECKOW HAIIPaBIECHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTUYECKON KYIbTYpbl, TOHUMAaHUEM BIUSHHS COIMATbHO-?KOHOMHYECKHX
IIPOLIECCOB HAa COCTOSIHUE IPUPOAHON M COLUMAIBHOW Cpelibl, OCO3HAHUEM IJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOJIeM; OpUEHTAIMel Ha TPUMEHEHNE MaTeMaTHYECKUX 3HAHHUM [T PeLIeHUs 3a1a4
B 00J1aCTH OKpYXKaroIlel Cpe/ibl, IIIaHUPOBAHMSI IOCTYIIKOB 1 OLIEHKH UX BO3MOKHBIX [TOCIIEICTBHUH 1151
OKpY>KaroIlEen Cpeibl.

IleHHOCTH HAYYHOI'0 TO3HAHMSA:

C(OPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHON TPAKTHKH, TOHMMAaHHEM MaTeMaTH4YeCKOH HayKd Kak c¢epbl YelIOBEUECKOM
JESATEIBHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIS PA3BUTHS LIMBUWIM3ALMH; OBJIAJEHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4EeCKOM KyJbTYpOM KaK CpEICTBOM IIO3HAHMS MHUPA; TOTOBHOCTBIO
OCYILIECTBIIATH IIPOEKTHYIO U UCCIIEI0BATENIBCKYIO JEATEIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOSHHS MpPOTrpaMMbl ydeOHOro mpeamera «MaTemaTHka
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU HO3ZHAGAMENbHBIMU OeliCMBUAMU, YVHUBEPCANIbHIMU
KOMMYHUKAMUBHBIMU QCUCTBUSIMU, VHUBEPCATbHBIMU Pe2YISMUGHbIMU OeUCMEUSMUL.

1)  Vuusepcarvnvie noznasamenvuvie Oevicmeus, obecneuusaiom — Gopmuposanue  OA308bIX
KOCHUMUBHBIX NPOYECco8 00yuanuuxcs (0C8oeHUue Memoo08 HNO3HAHUSL OKPYICAWe20 MUupa;
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuei).
Ba3oBble joruveckue aeiicTBUA:

o BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MTPU3HAKA MaTEMAaTHICCKHX OOBEKTOB, TOHATHA,
OTHOIICHUHA MEXAYy TMOHATHAMHU; (OPMYJIMPOBATH ONPEACICHUS TOHSATHIA, YCTAaHABIUBAThH
CYIISCTBCHHBIA MpPH3HAK KIACCU(PUKAINUA, OCHOBAaHUS Ui OOOOIICHHS W CpPaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN3a,;

L4 BOCIIPUHUMATD, (I)OpMy.]'IPIpOBaTL n Hp606pa3OBLIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HH/IC; YCJIOBHBIC,
L4 BBIABJIATE MATCMATUYCCKUEC 3aKOHOMEPHOCTU, B3aUMOCBA3U U ITIPOTUBOPCUUS B (I)aKTaX, JaHHBIX,

HaOMIOACHUAX U YTBEPXKIEHHSX; MpeansaraTb KpPUTEPUHM JJIs BBIABICHHS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

o JienaTb BBIBOABI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;
o IPOBOJAUTH CAMOCTOSITEIBHO JI0OKA3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (TpsMble U OT

IIPOTUBHOT0), BBICTpauBaTh apryMEHTAlLMI0, IPUBOAUTh IPUMEPHl U KOHTPHPUMEPHI; 0OOCHOBBIBATh
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

o BbIOMpaTh Croco0 perieHusl yueOHOH 3ajgaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBHA:

o HCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEA0BATEIbCKUNH HHCTPYMEHT MO3HAHUS; (OpMYJIHPOBATH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIIEMY, yCTaHABINBATh HCKOMOE U JJaHHOE, (POPMUPOBATH
TUIOTE3Y, apTyMEHTUPOBATh CBOIO ITO3ULINIO, MHEHUE;

o IIPOBOAMTH CAMOCTOSITENILHO CINTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEOBAHNE IO YCTaHOBJICHUIO
0cOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMU;

o CaMOCTOSITENIbHO (hOpMyIUpoBaTh O0OOIIEHHS M BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO
HaOI0ICHUs, UCCIIEIOBaHMSA, OIICHHWBATh JOCTOBEPHOCTb IOJIyYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
00001IIeHMI;

o IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAK)XKE BBIABUTATh MPEATOIOKEHUSI O €TI0
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:



. BBISIBIIAITh JIEPUIMTH WHPOPMAILIMU, JAHHBIX, HEOOXOAMMBIX UIsi OTBETa HA BOMPOC H IS
peIIeHHsI 3a/1a9H;

o BBIOMpaTh ~ WHPOPMAIMIO U3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,  aHAJIW3HPOBATh,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO PA3INIHBIX BUIOB U JOPM MPEACTABICHUS;

. CTPYKTYpUPOBaTh WH(POPMAIINIO, MPEICTABIATh €€ B PasiUYHBIX (hopMax, WILTIOCTPUPOBATH
rpauvecKu;

J OIICHUBATh HAJEKHOCTh HH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vnueepcanvhvle KOMMyHUKamugHwle Oeticmausi, 00ecneuugaom chropmMupo8aHHOCMb COYUATbHBIX
HABLIKOB 00YYAIOUUXCSL.

O01menmne:

o BOCIIPHHUMATh U (POPMYIIMPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMH U LIETSIMUA OOIICHUS;
SICHO, TOYHO, TPAaMOTHO BBIpa)kKaTh CBOI TOUYKY 3pPEHHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX, /1aBaTh
MIOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4i, KOMMEHTHPOBATH ITOJIyYE€HHBIN PE3yJIbTaT;

o B XOJe OOCYXIEHHs 3a/JaBaTh BOMPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl, HpPOOIEMBI,
pelaeMoil 3a1a4n, BbICKAa3bIBaTh U/IEH, HALIEJICHHBIE HA IOMCK PEIIEHHUS; COIIOCTABIIATH CBOU CYXKICHHUS
C CYXJIEHUSIMM JIPYI'MX Y4YaCTHHUKOB JHajiora, OOHapyXXHBaThb pa3jMyhMe M CXOJCTBO IO3UIMIA; B
KOPPEKTHOH Gopme (HopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;

o IPEICTaBIISITh PE3yJNbTaTbl PEUICHMs] 3aJaud, OSKCIEPUMEHTA, MCCIEAOBAaHUSA, IIPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHHS C y4€TOM 3aJad IPE3CHTAllMU U OCOOEHHOCTEN
ayUTOPHH.

CoTpyannuecTBo:

o NOHUMaTh U HCHOJb30BaTh NPEUMYILECTBA KOMAHAHOM M WHAMBUAYaJIbHOW pabOTHI IMpH
peleHny y4eOHbIX 3aj]lau; MPUHUMATh 11eJIb COBMECTHOM J€ATEeNIbHOCTH, INIAHUPOBATh OPraHU3aLUI0
COBMECTHOH pabOTHhI, paclpeaessTh BUIbI padoT, JOrOBapUBaThHCs, 00CYKIAaTh MPOIECC U Pe3ysIbTaT
paboThl; 06001IaTh MHEHUS HECKOJIBKHX JIFOJICH;

o y4acTBOBaTh B TPYyMIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMbI» U HHBIE); BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAUHUPOBATH CBOM ACUCTBUS C JPYTUMU
YJieHaMM KOMaHJIbl, OLEHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMI MNPOAYKT IO KPUTEPHSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pezynsamuensle oeticmausi, 06ecneuusarm Gopmuposanue CMolci08blX YCMAHOBOK
U JICUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranmu3anus:

o COCTaBJIATh IUIaH, AJITOPUTM PELISHUs 3a/1a4M, BBIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHUaHThI PElICHUH ¢ yu€TOM HOBOM MHpOpMaLuu.

CaMOKOHTPOJIb:

o BJIaJIeTh HaBbIKAMM IO3HABAaTEJIbHOM pe(IeKCHH KaK OCO3HAaHUS COBEpLIAEMbIX ACHCTBUI M
MBICIMTENIBHBIX IPOLECCOB, UX PE3yJbTaTOB; BIaJAETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsi MaTeMaTH4eCKON 3a/1auH;

o IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTIYT BO3HUKHYTb IIPH pELICHMH 33Ja4d, BHOCHUTH
KOPPEKTHBBl B JEATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LEJU U YCIOBHUIM, OOBSICHATH IPUYUHBI JOCTHKEHUS UITH
HEIOCTHKEHHS PE3yJIbTaTOB JAEATENbHOCTH, HAXOJIUTh OLIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, IJIOCKOCTb.

[TpyMeHSTh aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX IIPU PELLIEHUU TEOMETPUUYECKUX 3a]1a4.

OnepupoBaTh MOHATUAMU: APAJUIETBHOCTb U NEPIEHIUKYIIPHOCTD IPAMBIX U IIJIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacloiI0kKEeHNE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMU: JBYTPAaHHBIA yroj, TpaHU JIBYTPAHHOIO yria, pedpo IBYTPaHHOTO
yIIi1a; IMHEHHBINA yroy JBYIPaHHOIO yIJia; TpajlyCHas Mepa JABYTPaHHOTO yrIJja.

OnepupoBaTh TOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHMKOB (IIMpaMuja; IMpU3Ma, MPSIMOYIOJIbHBIN
napajuiesienume, Kyo).

KnaccugunupoBarb MHOrOrpaHHUKH, BBIOMpAasi OCHOBAHUS JUIA KiIacCU(PUKAIMH (BBITYKIIBIC U
HEBBINYKJIbIE MHOTIOTPaHHMKM; IPaBUJIbHbIE MHOTOIPAaHHMKM; INPSAMBbIE M HAKIOHHBIE IPU3MBI,
napajuiesenunebl).

OnepupoBaTh MOHATUAMU: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATD NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJL CIIE/I0B.

Crpouth ceueHHs] MHOI'OI'PAaHHMKOB METOJOM CIJIEJOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3a7aun Ha HaxOXJE€HUE NEOMETPUYECKHMX BEIWYHMH 10 00paslaM WU aJropuTMam,
IIPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI IIPU PELICHUH CTaHJApTHBIX MaTEMaTUUECKUX 3a]a4 Ha
BBIUMCIIEHUE PACCTOSHUM MEX Y ABYMs TOUKaMH, OT TOUKH JI0 IPSMOM, OT TOUKH /10 INIOCKOCTH, MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

Pemate 3aaun Ha HaxOXJE€HUE NEOMETPUYECKHMX BEJIMYHMH [0 00paslaM WM aJropuTMam,
IIPUMEHSISI U3BECTHBIE aHATUTUYECKHE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha
BBIUUCIICHUE YIJIOB MEXAY CKPEIIMBAIOLIMMUCS IMPSIMBIMH, MEXIY NPSIMONH U IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M IUIOMAAM TOBEPXHOCTEM MHOTOIpaHHMKOB (MpHU3Ma, MHUpaMHIa) C
MpPUMEHEHUEM (QOPMYJ; BBIUUCIATH COOTHOLIEHUS MEXAY IUIOUIaJsIMHU TOBEPXHOCTEH, 00bEMaMu
M0JI0OOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMH: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U IIOCKOCTh CUMMETPUU;
LEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeaCcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensTb  reomeTpuyeckue  (axkTbl  JUIsl  pElIEHUsT  CTEPEeOMETPUUECKHUX  3ajad,
MPENoIararolluX HECKOJIbKO 1IaroB pelIeH s, €ClIi YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpuMeHsTh mpocTeline IpOorpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBOIUTH MpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U )KU3HH, PacIlO3HABAThH
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAJIW3UPOBATh pealibHble CUTyallUd H
IPUMEHATh U3yYEHHbIE TOHATHS B IPOIECCE MOKMCKA PEHIeHUs] MaTeMaTU4ecKu chopMyTupoBaHHON
po0JIeMbl, MOJIETUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, UCCIENOBaTh MOCTPOCHHbBIE
MOJICJIM C HCIOJIb30BAaHUEM T€OMETPHUECKUX TOHATHH M TeopeM, ammapara aiareOphl; perarb
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXO0XKJIEHUEM IeOMETPUYECKUX BEIHUUHH.

11 KJIACC

OnepupoBaTh MOHATHAMH: LUIMHAPUYECKAs MOBEPXHOCTb, OOpasyrollue HHINHAPUYECKON
MOBEPXHOCTHU; IUIUH/P; KOHUYECKas] TOBEPXHOCTh, 00pa3yoline KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTh.

PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).



OOBACHATH CITOCOOBI TTOJTYUYCHHSI TEJT BPAIICHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBHICOTA CETMEHTa;
IIAPOBOI1 CJI0M, OCHOBAHHE LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOMIAJIM TOBEPXHOCTEH TeJ BpallleHUs, T€OMETPUYECKUX Tel C
MpUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BOUCAHHBINA B c(epy U OMHCAHHBIN OKOJO chepsl;
cdepa, BIMcaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILICHHS.

BbIaucnsTh COOTHOIIEHHS MEXAY TUIOMIAIIMU TOBEpXHOCTEN U 00bEMaMU MOT0OHBIX TE.

H3o0paxarh wu3zydyaeMble GUTYpbl OT PYKM U C MPUMEHEHHEM MPOCTBHIX YEePTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BpaIICHUSI.

W3Brekatb, WHTEPIPETHPOBATh M MPeoOpPa3oBbIBaTH MHGOPMAIUMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINMONHATE EHCTBHS CIIOKEHHSI BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaalOT.

[IpuMeHATh paBUIIO NapasuIeICINIIE A,

OnepupoBaTh NOHATUSAMU: IEKAPTOBHI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YrOJI MEXIY BEKTOpPaMH, CKAJSIPHOE IMPOU3BEICHHE
BEKTOPOB, KOJNIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

Haxomute cymMMy BEKTOpOB M TPOM3BEIEHHE BEKTOpa HA YHCIO, YTOJI MEXKAY BEKTOPaMH,
CKaJISIpHOE MPOU3BEJCHIE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOOPAMHAT.

[IpumensTb  reomeTpuyeckue  (akTbl  JUIsl  pElIeHUsT  CTePeOMETPHUYECKHUX  3ajad,
MPE/IOIAarafoIIuX HECKOIBKO IIaroB PeIIeH s, €CIIM YCIOBHUS PUMEHEHUS 3a/1aHbI B IBHOU (opMme.

Pemare mpocreiilliue reoMeTpuyecKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemarp 3amaun  Ha JOKa3aTENbCTBO MaTEMaTHYECKMX OTHOIICHMH M HAXOXXICHHE
TeOMETPHUECKUX BEIMYHH 110 00pa3iiaM HiTh aIrOPUTMaM, IPUMEHSISI N3BECTHBIE METOBI ITPH PEIICHUN
CTaHJIAPTHBIX MaTEMaTHYECKHX 3aJad.

[TpuMeHsTH MpoCTEiIINE TPOrpaMMHBIE CPEJICTBA M DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1ay.

[TpuBOANTE IPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE U )KU3HH, PACTIO3HABATH
MPOSIBJIICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

[IpuMeHSTh TONydeHHBIE 3HAHWA Ha TIPAKTHKE: AaHAJIM3UPOBATh peajbHBIE CHTyallud W
NPUMEHATh U3yYEHHbIE TOHATHS B IpOLECcCce MOMCKA PEeIIeHUs] MaTeMaTH4ecKu cHopMyIUpOBaHHOMN
poOJIEeMBI, MOJICIMPOBATh pEabHBIE CHUTYallMM Ha S3bIKE T€OMETPHH, WCCIIEAOBATh MOCTPOCHHBIE
MOJIEJIM C UCIOJb30BAHUEM T€OMETPHUECKUX IOHATHM M TeopeM, ammapara airedpsl; perarh
MPAaKTUYECKHE 33]]a9H, CBA3aHHBIC C HAXOXK/ICHUEM F'€OMETPHUECKUX BEITHMUHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KoandecTBO 4acoB
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl
n/n Konrpoasusie IIpakrmueckue
Beero padoThbI padoTsI
1 BgBeneHue B CTEPEOMETPHIO 10 0 0
5 [Ipsimble ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapamiensHOCTh MPSIMBIX U INIOCKOCTEN
3 IlepneHAMKYISPHOCTD MPSAMBIX U IJIOCKOCTEH 12 0 0
4 YTiel M&XIY IPSIMBIMH M TUIOCKOCTSIMH 10 1 0
5 | MHororpaHHuKu 11 1 0
6 | OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 | IloBTOpeHue: ceueHusi, pacCTOSHUS U YIJIbl 4 1 0
OBUIEE KOJIMYECTBO YACOB I1O0 68 5 0
[TPOTPAMME
11 KJIACC
No KoJsmnuecTBo yacos
~ | HammeHOBaHMe pa3/ieIOB M TeM MPOrPaAMMbI Konrpoabnbie IIpakTHyeckue
n/n Bcero
padoThI padoThI
1 | Tena BpameHus 12 0 0
2  OOBEMBI TEI 5 1 0
3 BekTopbl 1 KOOpAWHATHI B IPOCTPAHCTBE 10 1 0
4 HOBTOPCHI/IG, 00001IeHue, CUCTeMaTH3AIHS 7 1 0
3HAaHUU
OBLIEE KOJIMYECTBO YACOB I1O0 34 3 0

[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Tewa ypora o K(E:quecn;o q;l_[con Jara
. poabhbie | IlpakTuteckue | ,.oyoyyg
padoThI padoThI
OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MPSIMast, TNIOCKOCTh, TPOCTPAHCTBO.
1  IlpaBwmia u3o0paxxeHus: Ha PUCYHKaX: H300paKEHUS IJIOCKOCTEH, MapauieIbHbBIX 1 0 0
IpSIMBIX (OTPE3KOB), CEPEINHBI OTPE3KA
2  IlonsaTus: mepecekarommecs MIOCKOCTH, ePeCcEeKaoNecs MpsiMasi ¥ MII0CKOCTh 1 0 0
3 | TloHATHA: IepeceKarOIIHNEecs TIOCKOCTH, MTePECEKAIONTUECs MPsiMasi ¥ TNIOCKOCTh 1 0 0
4 3HaKOMCTBO C MHOTOTPaHHUKAMH, W300paKeHIEe MHOTOTPaHHUKOB HA PUCYHKaX, Ha 1 0 0
IPOCKIIMOHHBIX YepTeKax
5 HauanbHble cBeZieHns 0 KyOe U mupamue, ux pasBEPTKU U Mojaenn. CeueHus 1 0 0
MHOTOT'PaHHHKOB
6 HauanbHbie cBeieHus 0 KyOe ¥ mupaMuzie, X pa3BePTKU u Mojenu. CedeHus 1 0 0
MHOTOT'PaHHHKOB
7 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH 1 0 0
U CIIEJICTBUS U3 HUX
8 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU 1 0 0
U CIICJICTBUS U3 HUX
9 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOECHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH 1 0 0
U CIICJICTBUS U3 HUX
10 [TonsiTHE 00 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH 1 0 0
U CIIEJICTBUS U3 HUX
11 B3anMHoe pacnosoxkeHne npsMbIX B IPOCTPAHCTBE: MEepeceKaronmecs, 1 0 0
napajieNIbHbIe ¥ CKPEIINBAIOIIHECs TPSMBbIC
12 [MTapannensHOCTh MPSMBIX H HJ‘IOCK(?.CTGI‘/'I B IIPOCTPAHCTBE: TMapaUIeIbHbIE TIPSMBIC B 1 0 0
IPOCTPAHCTBE; MapaIIETbHOCTh TPEX MPAMBIX
13 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B pocTpaHcTe: [lapaniensHocTs npsMoii U 1 0 0
TUTOCKOCTH
14 VYruel ¢ coHanpaBICHHBIMUA CTOPOHAMH 1 0 0
15 VYron mexay NpsiMBIMHU B IPOCTPAHCTBE 1 0 0




16  VYromn Mexay NpsMbIMU B IIPOCTPAHCTBE 1 0 0

17 TlapaniaenbHOCTb INTOCKOCTEH: apayljIeIbHbIC IITOCKOCTH 1 0 0

18 CaoiicTBa MapamieabHbIX INIOCKOCTEH 1 0 0

19 [Tpocreiimue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadip, KyoO, 1 0 0
napaiesenume;|

20 | IloctpoeHnue ceueHHi 1 0 0

21 TloctpoeHue ceueHHi 1 0 0

29 KoHnTtpoisbhas padota mo teme "lIpsiMble 1 TIJIOCKOCTH B IPOCTPAHCTBE. 1 1 0
[TapamienbHOCTh TPSMBIX U TIIIOCKOCTEH"

23 [MepneHAUKYISIPHOCTD MPSMOU | TFIOCKOCTH: TICPIICHANKYIISIPHBIC TPSMBIC B 1 0 0
MIPOCTPAHCTBE

24 | Tlpsimble napajuieNbHble U MEPIeHIUKYISIPHbIC K MIIOCKOCTH 1 0 0

25 | IIpsimble mapasuienbHble U MEPIeHIUKYISIPHbIC K IIIOCKOCTH 1 0 0

26 | IIpusHak nepHneHAUKYISIPHOCTH MPSMON U TUIOCKOCTH 1 0 0

27 | Ilpu3HaK neprneHAuKYISIPHOCTH MPSIMOM M TUIOCKOCTH 1 0 0

28 | Teopema 0 mpsMOI NEPIICHAUKYISPHOH IJIOCKOCTH 1 0 0

29 | Teopema o mpsAMOI IEPIICHAUKYIISPHOH MJIOCKOCTH 1 0 0

30 Teopema o IpsSMOI TIEPIICHIUKYIIIPHOM IITIOCKOCTH 1 0 0

31 [eprienAMKYIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE OT 1 0 0
MPSIMOM 70 TUIOCKOCTH

30 [leprieHaAUKYNIAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT 1 0 0
MPSIMOM 70 TUIOCKOCTH

33 [leprieHAUKYNAp M HAKIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT 1 0 0
IPSIMOM 10 IIJIOCKOCTH

34 [TeprieHAUKYISAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT 1 0 0
MPSIMOM 70 TUIOCKOCTH

35 | Vrisl B IPOCTPAHCTBE: YTOJI MEXKAY MPSMON U MIIOCKOCTHIO 1 0 0

BYI'PaHHBIN yTOJI, JMHEWHBIA YTOJl ABYTPAHHOIO yIJia
36 1 0 0
BYI'PaHHBIN yTOJI, JMHEWHBIA YIOJl ABYTPAHHOIO yIJia

37 1 0 0

38 | IlepneHIUKYISIPHOCTD IUIOCKOCTEH: MPU3HAK MEPIICHIUKYISIPHOCTH JIBYX TIOCKOCTEH 1 0 0

39 | IlepneHIUKYISIPHOCTD IUIOCKOCTEH: MPU3HAK MEPICHIUKYISIPHOCTH JIBYX TIOCKOCTEH 1 0 0




40 | IlepneHIUKYISIPHOCTD IJIOCKOCTEH: IPU3HAK MEPIICHINKYISIPHOCTH BYX IUIOCKOCTEH 1 0 0

41 | Teopema 0 TpEX MEPHEHANKYIIIPAX 1 0 0

42 | Teopema 0 TpEX MEPHEHANKYIIIPAX 1 0 0

43 | Teopema 0 TpEX MEPHEHANKYIIIPAX 1 0 0

44 'I'(OHTpOJILHaﬂ pabora o Temam "[leprieHIUKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH" 1 1 1 0

VYTI1bl MEXKIY OPSIMBIMU U TJIOCKOCTSAMHU"

45 [TonsiTie MHOTOTpaHHUKA, OCHOBHBIC SJIEMEHTBI MHOTOTPAHHHKA, BHITYKIIBIC 1 1 0 0
HEBBINTYKJIbIE MHOTOI'PaHHHUKH; pa3BEPTKA MHOTOTPAaHHHUKA

16 [Ipu3ma: N-yrompHas mpu3Ma; rpaHu ¥ OCHOBAHUS IPU3MBI; TIpsIMasi U HAaKJIOHHAS 1 0 0
MPU3MBbL; OOKOBasI U MOJIHASL TOBEPXHOCTh MTPU3MBI

47 | Tlapannenenuren, NPSMOYTOJIbHBIN MapajuIeeNUIE U €ro CBOMCTBA 1 0 0

48 [Tupamuna: N-yronpHas nupamuia, TpaHu u OCHOBAHHE THPAMHU/IBI, OokoBas u 1 0 0
MIOJTHAsI TOBEPXHOCTh MUPAMHU/IBL; TPABHIIbHAS U YCEUEHHAS MUpaMuUIa
[IpaBuabHBIE MHOTOTPAHHUKH: TIOHSATHE MTPABUIBHOIO MHOTOTPAHHUKA; IPAaBUIIbHAS

49 | npusma v npaBWIbHAS MUPaMU/A; MPaBUIbHAS TPEYrojibHAs MUpaMHIa U 1 0 0
NPaBUJIBHBIN TETPadIp; KyO

50 | IlpexacraBieHne O MPaBUIBHBIX MHOTOTPAHHHUKAX: OKTAIP, JOJACKAdIP U HKOCADIP. 1 0 0
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH.

51  DneMeHTHl CUMMETPUHU B IUpaMHIax, Napajuieienuneaax, NpaBuibHbIX 1 0 0
MHOTOTpaHHHKaX

52 | BoluncneHue 1eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalu, Ykl 1 0 0

53 [Tnomaas 60KOBOM MOBEPXHOCTHU M MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TIOLIA/1b 1 0 0
OCHOBaHUM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMON IPU3MBI

54 [Inomaas 60KO0BOM MOBEPXHOCTU M MOBEPXHOCTH MTPaBUWIIBHON MUpPaMUIbl, TEOPEMA O 1 0 0
IUIOINAAM OOKOBOM MOBEPXHOCTU YCEUEHHOW MUPAMHU/IBI

55 | KonrtposbHas padora no reme "MHororpaHHuku" 1 1 0

56 | IlonstHe 00 00BEME 1 0 0

57 | O0BEM mupaMuabl 1 0 0

58  OOBEM mupaMuabl 1 0 0

59 | OO0BEM mupaMuabl 1 0 0

60 | OOBEM mupaMuabl 1 0 0




61 OO6BEM pU3MBI 1 0 0
62 OO0BEM pU3MBI 1 0 0
63 OO0BEM pU3MBI 1 0 0
64 KoutposbsHas padora 1o teme "OO0BbEMbI MHOTOTpaHHUKOB'" 1 1 0
65 [ToBTOpeHme, 0600IIeHNE CUCcTeMaTH3anKs 3HaHui. [locTpoeHnue ceueHuii B 1 0 0
MHOTOTpaHHHKE
[ToBTOpenue, 06001IeHNE cucTeMaTH3alks 3HAaHUN. BeIuncienne pacCToOsSHUM: MEXIy
66 | AByMS TOYKaMHM, OT TOUKH JJO IPSIMOM, OT TOUYKH JI0 TUIOCKOCTH, MEXKITY 1 0 0
CKPEIIHUBAIOIIUMUCS PSIMBIMU
67 HroroBas KOHTpoJIbHas paboTa 1 1 0
[ToBTOpeHue, 06001IeHNE cucTeMaTH3allks 3HAaHUN. BeIuncienne yrioB: MexXIy
68 | CcKpeuMBarOIUMUCS MPSIMBIMH, MEXIY IPSMON U TNIOCKOCTHIO, IBYTPAaHHBIX YIJIOB, 1 0 0
YIJI0B MEXKIY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB

Ne Tema ypoka Kour I Aara
/i Beero poabHble | IlpakTutieckue |\ v yoyyg
padoThI padoThI

1 Cdepa u map: HeHTp, paanyc, AMaAMETP; IUIONIAIb TOBEPXHOCTH chepbl 1 0 0

5 B3anmMHoe pacrionoxxeHne cepbl U TNIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe; 1 0 0
Iomaab cheps

3 N3o6paxenue chepsr, mapa Ha miockoctu. CeyeHus mapa 1 0 0

4 HI/IJ‘II/IH,HpI/I‘IeCKafI MOBEPXHOCTh, 00PA3YIOIIUE IUIHHIPUICCKON TTOBEPXHOCTH, OCh 1 0 0
JIAHIPHYICCKON TTOBEPXHOCTH

5 unuaap: ocHOBaHUS B OOKOBAs IOBEPXHOCTH, 00pa3yroIIas U 0Ch; IJIOMIAIb 1 0 0
OOKOBOM M IOJTHOM IMTOBEPXHOCTH

5 N300pakeHne nuimHApa Ha TIOCKoCTH. Pa3BépTka nmmuuapa. CeueHus MUIAHIPA 1 0 0
(TUIOCKOCTBIO, MapaUIeIbHON WITH MEPIICHIUKYIIPHON OCH IUIMHAPA)

7 KOHI/I‘IeCKaZI MIOBEPXHOCTh, 00Pa3yIoNe KOHNYECKOH TOBEPXHOCTH, OCh M BEpIIIHHA 1 0 0
KOHHYECKOW TOBEPXHOCTH

8 Konyc: ocHOBaHMe U BepinHa, 00pa3yrolias U OCh; TUIOMIA (b OOKOBOH U MOJIHOM 1 0 0
MTOBEPXHOCTH

9 VY ceu€HHBIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U OOKOBAsi MOBEPXHOCTh 1 0 0
N3o06paxenne koHyca Ha MmiIockocTH. Pa3BépTka konyca. CeueHust KoHyca

10 | (TIOCKOCTHIO, MAapaAIICIIEHON OCHOBAHHIO, U TUIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 1 0 0
BEPILKHY)

11 | KomOuHanus Ten BpalleHus U MHOTOTPAaHHUKOB 1 0 0

12 MHororpaHHHK, ONTUCaHHBINA 0KoJI0 chepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK HIIH 1 0 0
B TEJIO BpAICHUS

13 | TNonstue 06 00bEMe. OCHOBHBIC CBOHCTBA OOBEMOB TEI 1 0 0

14 | OObBéM muHHIIpa, KOHYCA 1 0 0

15  OO6béM mapa u miomanb cepsl 1 0 0

16 [Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS MEKTY IIJIOMIAASIMH TOBEPXHOCTEHH, 1 0 0
00BbEéMaMu MOJJOOHBIX TEI

17 | KontponbHas pabota no remam "Tena Bpamienus" u "O0bemsbl Ten" 1 1 0

18 | BekTop Ha IIOCKOCTH U B MPOCTPAHCTBE 1 0 0




19  CrnoxxeHue U BBIYMTAaHUE BEKTOPOB 1 0 0

20 | VYMHOXXEHHE BEKTOpa Ha YUCIIO 1 0 0

21 PaznoxeHnue BekTopa 1o TpéM HEKOMILJIaHapHBIM BekTopaM. IIpaBuiio 1 0 0
napaJiesienumnea

22  Pemenwue 3ajay, CBI3aHHBIX C IPUMEHEHHEM MIPABUII JICHCTBUN C BEKTOpaMHU 1 0 0

23 [IpsiMmoyronbpHas cucTeMa KOOpIUHAT B pocTpaHcTBe. KoopanHaThl BEKTOpA. 1 0 0
[Ipocreiimnne 3aa4u B KOOpAUHATAX

24 Yron mexny Bekropamu. CKanspHOe pOU3BeIeHHE BEKTOPOB 1 0 0

25  BpbluncIeHHE YIIIOB MEXAY MPSMBIMHU U TUIOCKOCTSIMHU 1 0 0

26  KoopamHaTHO-BEKTOPHBINA METOJI IIPU PEIICHUH T€OMETPUIECKUX 3a/1a4 1 0 0

27 | KoutponbHas paboTa 1o teme "BeKkTopbl 1 KOOpIMHATHI B TpOCTpaHCcTBE" 1 1 0

28 [ToBTrOopenue, 0600mIeHNE U cucTeMaTH3aus 3HaHui. OCHOBHBIE (QUTYPHI, (DaKTHI, 1 0 0
TEOpeMbl Kypca IIaHUMETPUU

29 IToBTrOopenue, o0o0mIeHNe U cucTeMaTH3anus 3HaHuil. OCHOBHBIE (UTYPBI, (PAKTHI, 1 0 0
TEOpPEMBI Kypca IUIAHUMETPUHU

30 IToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMs 3HaHUH. 3a/1aun INIAHUMETPUU U 1 0 0
METOJBI HX PEIICHUS

31 [ToBTOpEeHME, 006001IEHNE U cUCTeMaTH3alusl 3HaHUH. 3a7aun IUIAHUMETPUU U 1 0 0
METO/bI UX PEeIICHUS

32 IToBTOpenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (UTYPBI, (PAKTHI, 1 0 0
TEOPEMBI Kypca CTepEOMETPUHU

33  Uroromas KOHTpoOJIbHAs paboTa 1 1 0

34  TloBTopeHme, 0000IIEHNE ¥ CHCTEMATH3aINs 3HAHUN 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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