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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00Yy4arOLIHXCS
10 —11 wiaccoB pa3paboTaHa Ha ocHOBe DelepabHOrO rocyIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHaapTa cpeaHero oodmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUS.
PeaJII/I3aLII/I51 IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMU OCHOBY JUIsl CAMOPa3BHTHS W HEIPEPHIBHOIO 0Opa30BaHUs, IEIOCTHOCTb
O6H_[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsi.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOro Kypca TIeOMETpUHM Ha YPOBHE CPEJHEro OOIero oOpa3oBaHUS
00ycJIOBJI€Ha MNPAKTUYECKOH 3HAYMMOCTBIO METANpPEeIMETHBIX M IPEIMETHBIX pe3yJIbTaTOB
00y4eHHUs T€OMETPUH B HAIPABJIEHUU JIMYHOCTHOIO Pa3BUTHUs OOydaromuxcs, GopMHUpoBaHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbBIX JUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi IpaBWIbHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTpUYECKUX aOCTpaKLUi, COOTHOILEHUH PEaIbHOTO U UJEAIbHOI0, XapaKTepe OTpaXKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MAaTe€MaTHYeCKOr0 MOJCIHPOBAHMS B HAy4YHOM IIO3HAHUM M B IIPAKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOIO MHPOBO33PEHMS YUAIIMXCsS, a TakKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUISI afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBIsIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHMs, TaKk Kak OOECHedyrBaeT BO3MOXKHOCTh M3YYEHHS KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IMPU H3YUYEHUH OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB T€OMETPUM M IOCTPOCHHM LEMOYKM JIOTMUECKUX YTBEP)KIECHUN B XOJE€ pELICHUS
F€OMETPUUECKUX 3a/lad, YMEHHE BBIIBUTaTh U OINpPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PELICHHUU 33ad €CTECTBEHHO-HAYYHOIO ILMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JEeSTeIbHOCTH denoBeka. OpUeHTalMs Yel0BeKa BO BpEMEHU M IIPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COLMAIbHOTO ObITHS, (hopMa OTPaKEHUsI OKPYKAIOIIEro MUPa, YCIOBUE YCIIEITHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIeCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0ObEAMHSAET pa3Hble BUABI yUeOHOM M TPYIOBOM JESTEIbHOCTH,
ABIIIETCS OAHUM U3 NPO(ECCHOHATBFHO BaXHBIX KauecTB, I03TOMY akTyajlbHa 3ajaya
(dopmHpoBaHUs Y 00yUaIOLINXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOTro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HalpaBJICHUSM.

[{enb ocBoeHUS MporpaMMbl yueOHOTro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00YUCHHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS uYepe3 0OecreueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHUU U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHUST 00pa30oBaHUs IO
CIEIHNALHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHHEM F€OMETPHH.



[Tporpamma 1o reoMeTpun Ha 6a30BOM YPOBHE MpeIHA3HAYCHA 1151 00YUAIOIINXCS CPETHEH
IIKOJIbI, HE WCIMBITHIBABIIMNX 3HAYUTECIBHBIX 3aTPYJAHCHHH HA YpPOBHE OCHOBHOIO OOIIEro
obOpazoBanus. Takum o0Opa3zom, oOydaromuecs Ha 0a30BOM ypPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBA3aHHbBIC CO CIEIM(UKOI reOMETpUH U HEOOXOAUMBIE JIJIsl )KU3HH B
COBpeMeHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YYUTh T€OMETPHIO Oojiee
riy0OKO, €Cl B JajbHEHINEM BO3HMKHET HEOOXOIUMOCTh B TCOMETPHUYCCKUX 3HAHHSX B
npodeCCHOHATBLHOM 1eATETEHOCTH.

JlocTrKeHHE eI OCBOCHHSI POTPAMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anau. [IpmopureTHBIMU 3a/1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

(dopMHpOBaHUE TPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYIbTYpPBl M OCO3HaHHUE €&
B3aMMOCBA3HU C OKPYKAKIIUM MUPOM,

dbopMUpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaxX BpAIICHHS KaK O BaXKHEUIINUX
MAaTEMATUYCCKUX MOACIIAX, ITIO3BOJIAIONIUX OIMMCBIBATE U U3Yy4aTh PAa3HBIC ABJICHHUA OKPYKarOIICTO
MHpA;

q)OpMI/IpOBaHI/Ie YMCHHA pacClio3dHaBaTb Ha YCPTE)KaAX, MOACIAX W B PpPCaAJIbHOM MHUPC
MHOTI'OI'paHHUKHA U TCJIa BPALLICHUA,

OBJIaACHUEC MCTOAaMH PCIICHUA 3ada4d Ha ITIOCTPOCHHUA Ha I/I306pa)KeHI/I$[X IMPOCTPAaHCTBCHHBIX
duryp;

q)OpMI/IpOBaHI/Ie YMEHHA ONCPUPOBATH OCHOBHBIMU IOHATUAMHU O MHOI'OI'PAHHHUKAX W TCJIax
BpalCcHusa U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIAACHUC AJITOpUTMAaMH PCIICHUS OCHOBHLIX THIIOB 34144, (1)OpMI/Ip0BaHI/Ie YMCHHA NPOBOAUTH
HCCJIOKHBIC JOKA3aTCIIbHBIC PACCYXKACHHA B XO0A€ PCIICHUA CTCPCOMETPUUICCKUX 3a/1ad U 3a1a4 €
MMPAKTUYICCKUM COACPIKAHUCM

pPa3BUTHE WHTEJUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH O0O0ydarolluxcs, 03HABATEIbHOU
AKTUBHOCTH, UCCJICJOBATCIbCKHUX YMGHHﬁ, KPUTUYHOCTHU MBINIJICHWA,

dopmupoBaHne  (OYHKIMOHAILHOW  TIPaMOTHOCTH, pEJICBAHTHOW T'COMETPHH:  YMEHHUE
pacinno3HaBaThb NPOABJICHUA TCOMETPUUCCKUX HOHHTHfI, 00BLEKTOB U 3aKOHOMepHOCTeI>'I B pCAJIbHBIX
JKU3HEHHBIX CUTyallUsX W TpPU H3YYEHUHM JPYyruX Y4YeOHbIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN U SaKOHOMepHOCTeP’I, (bOpMYHHpOBaTL HUX Ha SA3BIKC TCOMCTpHUU K CO310aBaThb
TCOMETPHUICCKUEC MOIACIHU, IPUMCHATH OCBOCHHEIN FCOMeTpI/ILIeCKI/Iﬁ afrmapar i1 pClICHUA
MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, HHTCPIPCTUPOBATL U OLICHUBATH IMMOJIYUYCHHBIC PE3YJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKIIOYEHHE B KypC CTEPEOMETPHUHU B
HayYaJIe €ro U3y4eHus 3a/ad, PellaeMbIX Ha YPOBHE NHTYUTUBHOI'O IO3HAHUS, U ONPENEIEHHBIM
o0pa3oM oOpraHum3zoBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTHUECKOTO U
IIPOCTPAHCTBEHHOIO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUIIEMY N3YUEHUIO NTPEAMETA.

[Ipenmourenue oTAaéTCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €cCTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
JIeATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YUAIIUXCS B KYpCe CTEPEOMETPUHN
IPOBOJUTCS 3a CU€T pelIeHMs 3a7ady Ha CO3JaHMe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
OlepUpPOBaHKE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C ONOPOHM Ha
HarJsIHOCTh, @ ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUYEHUS OT HAIJISTHOCTH, MBICIEHHOTO
MU3MEHEHHS €r0 HCXOIHOTO COMIEPIKAHMS.

OcHOBHBIE cojepxkaTenbHble JmHHM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAaHCTBEY», «Tena BpameHus», «BexkTopsl u
KOOPJMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN pacipeeisieTcs He TOIbKO



M0 COJEPXKATEIbHBIM JMHUSM, HO W MO roaaM OOY4YeHHS Ha YpPOBHE CpEAHEro OOIIero
oOpazoBaHwUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yiIbTaTaM OCBOCHHS
paboueil mporpamMmebl, pactpeie’aEHHbIM 0 TogaM 00yUueHHsI, CTPYKTYPUPOBAHO TAaKUM 00pa3zoMm,
9TOOBl ~ OBJAJCHHWE TI'EOMETPHUYECKMMH TIOHATHUSMH W  HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATEIBHO U IOCTYNATEIbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CHCTEMY T€OMETPHUECKHX TPEICTaBICHUH 00yJaronuxcs,
pacumpsisi 1 yriayossis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoautcs 2 yaca B Heelno B 10 kitacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX Yaca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHSATHUS CTCPCOMCTPUH. Tqua, npsmasd, MmI0OCKOCTh, IMIPOCTPAHCTBO. Ilonstue
00 aKCHOMaTUYCCKOM MMOCTPOCHUHU CTCPECOMCTPUU: AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3aumHO€e pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOINECS, apaJUICIbHbIE U
CcKpemuBampmuecss npsaMsle. llapainensbHOCT NpAMBIX M INIOCKOCTENM B IPOCTPAHCTBE:
NapajuleJbHbIE IPSMBIE B IPOCTPAHCTBE; IAPAUIEIBHOCTh TPEX NPAMBIX; MNapaUICIBHOCTD
IPSMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelibHbIE  INIOCKOCTH;  CBOWCTBA
napajuleNIbHBIX TlockocTel. [IpocTeiimume mpocTpaHCTBEHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPAdAP,
KyO, Mmapajuiesenumes; NocTpoeHNe CeueHuil.

[lepnieH UK YIAPHOCTD MPSAMOU U IIJIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSMBIE B IIPOCTPAHCTBE,
IpsIMBbIE MapauUIeNIbHBIE W NEPHEHAUKYISIPHBIE K IUIOCKOCTH, MPHU3HAK IMEPHEHIUKYISIPHOCTH
IIPSAMOM U IJIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHANKYIIAPHON IUIOCKOCTH. YTJIbl B IIPOCTPAHCTBE:
YIroa MEXAy IPSMON M IUIOCKOCTBIO; JBYTPAHHBIM yroOJI, JUHEHWHBIN yroyl JIBYI'PAaHHOIO YIJIA.
IlepnieHAUKYJISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT IPSIMOU 10
IUIOCKOCTH, TPOEKUUs (Urypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEN: MpPU3HAK
NEPIEHANKYJIIPHOCTHU ABYX IIIIOCKOCTEN. Teopema 0 TpEX MepreHUKyIspax.

MHororpaHHuKu

IlonsTue MHOT OrpaHHHUKA, OCHOBHBIC J3JICMCHTHBI MHOI'OT'PpAHHHUKA, BBbIIIYKJIBIC U
HCBBIITYKJIBIC MHOTOT'PAHHHUKH, pa3BépTKa MHOTI'OT'paHHUKA. HpI/I3MaI N-yrojibHas Inpu3ma, rpaHu
N OCHOBAHUS MPU3MBI; IIPAMad U HAKJIOHHAA IIPU3MBI; 0OOKOBas U ITOJHAS IMOBEPXHOCTH ITPU3MBEI.
Hapannenennnez(, HpﬂMOyFOHLHLIﬁ HnapajuiejicnmIieca u €ro CBOICTBA. anaMI/ma: N-yrojabHas



nUpaMua, TpaHU W OCHOBAaHUE NUPAMHUIBLI, OOKOBas W TOJIHAS TOBEPXHOCTH MHUPAMUJIBI;
npaBWbHAsg M yceu€HHas MNHpaMuAa. OJEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKHU: TOHSITHE MPaBUIBHOTO MHOTOIPAHHUKA; MpaBWIbHAS MpU3Ma U MpaBUJIbHAsS
NUpaMK/JIa; IpaBUIIbHAs TPEYTroibHAas MMpaMKia U IPAaBUIbHBIN TeTpasap; KyO. [Ipeacrapnenue o
MPaBUIIbHBIX MHOTOIMPAHHUKAX: OKTAdIp, OACKasAp U ukocazap. CedeHust Ipu3Mbl U TUPaMUJIbL.

CuMmMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM, IJIOCKOCTH.
DIEMEHTBI CUMMETPUU B IMPAMUJaX, NapauIeIeUIe1aX, IPaBUIbHBIX MHOTOTPaHHUKAX.

Bprunciienre »1eMeHTOB MHOTOTPAaHHHUKOB: péOpa, auaroHanu, yribl. [Lmomans G0KoBoi
MOBEPXHOCTHU U TIOJIHOM MOBEPXHOCTH MPSMOU MPU3MBI, IJIOIIA1b OCHOBaHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MPsIMOM Tpu3Mbl. [1momans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHON
MUPAMHUIBI, TEOPEMA O TUIOIIAIN Yceu€HHOM mupamuabl. [Torstre 06 00péme. OOBEM mupamMuibI,
MIPU3MBI.

[TomoOHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIIAIIMH ITOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

11 KJIACC

Tesa BpaueHus

[{unuHapuyeckas MOBEPXHOCTb, OOpa3ylooIllue IWIMHIPUYECKON TOBEPXHOCTH, OCh
HATUHAPUYECKONU TTOBEepXHOCTH. L{MmuHap: ocHOBaHUS B OOKOBasi TOBEPXHOCTH, 00pa3yromas u
0Cb; TIOMIaAh OOKOBOI U TIOTHOW MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3yrollle KOHHYECKOM IMOBEpXHOCTH, OChb M BepIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OcHOBaHME M BepHIMHA, 0Opasymoolas MU OCh; IIOMIAJb
OOKOBOW M TMOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTD.

Cdepa m map: neHtp, paguyc, IUaMeTp; IUIOMIAJb MOBEpXHOCTH cdepbl. Bianmuoe
pacmoJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas IJI0CKOCTh K cdepe; Mmioanb chepsl.

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka IUIMHApa U KOHYCA.

KoMmOuHanmu Ten BpaieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cthepsr; chepa, BOUCaHHAsE B MHOTOTPAaHHUK, WJTH TEJIO BPAIICHHUS.

[Tonsitue 006 o00bEéMe. OcHOBHBIE CBOiCcTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO MapaliieNenuneaa u ciueacTsus u3 He€. O0bpéM nunuuapa, konyca. O0bEM 1mapa
Y TUI0MAI6 ChEephl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



Ceuenuss mwiMHApa (MapaielbHO W MEPIEHIUKYISPHO OCH), CEYEHHsS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BeKkTopbI M KOOPIAHHATHI B POCTPAHCTBE

BekTop Ha m10cKOCTH U B pocTpaHCcTBE. CII0’KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4Mcilo. PasnokeHue BekTOpa IO TpEM HEKOMIUIAHAPHBIM BekTOopam. lIpaBuio
napajuienenunena. Penienue 3anad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBUI C BEKTOPaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. Koopaunarsl Bektopa. IIpocreimme
3aJa4d B KOOpAMHATaXx. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Bpluucienue yrioB MexIy HPSMBIMU U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU
pELIEHUN T€OMETPUYECKUX 3a/1ay.

INIVIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yNbTaThl OCBOCHUS HpOrpaMMbl ydeOHOro mnpeamera «MaTtemaTHKa»
XapaKTepU3YIOTCS:

I'paknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UMLMU O00ydarollerocs Kak aKTHUBHOIO M
OTBETCTBEHHOTO YJICHa POCCHUICKOTO OOIIECTBA, MPEICTABICHUEM O MAaTEMAaTHYECKHX OCHOBAaX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpa’KAaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUEHUEM.

IIarprornyeckoe BoCIUTaHUE:

c(OpPMHUPOBAHHOCTHIO POCCHICKOM TPakTaHCKON HIEHTUYHOCTH, YBOKEHUS K TPOILIOMY U
HACTOAILIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUUCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; chopMHUpPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMTPUMCHCHUCM
JTOCTHIKEHUN HAYKH U JEATENbHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKIIaJa B MOCTPOCHUE
YCTOMYMUBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:
OCTETUYECKMM  OTHOLIEHHEM K  MHpPY, BKIIOYasd OCTETUKY  MaTeMaTHYECKUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXIE€HUNH; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.



duznyeckoe BoCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHUS IPUMEHATH MAaTEMaTHUECKUE 3HAHUS B HHTEPECax 3/10pOBOTO
u Oe3onacHoro odpasa >KU3HU, OTBETCTBEHHOT'O OTHOILEHHS K CBOEMY 370pPOBBIO (310pOBOE
nUTaHue, cOAIAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, peryssipHas Gu3ndecKkas akTHBHOCTD);
bu3nueckoro COBEPILIECHCTBOBAHMA, pu 3aHATUAX CIIOPTUBHO-030POBUTEIBLHOU
JESTCIIBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJTIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATLHON ACSITENLHOCTH, CBI3aHHBIM C MAaTeMaTHUKON M €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYJIbTYpbl, IOHUMAHUEM BIMSHUS COLUAIBHO-
SKOHOMMYECKHUX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHEM
r00abHOTO  XapakTepa OJKOJOTHMYECKHMX MpoOJieM; OpUEHTaluel Ha  NpPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWUU Ul pelIeHus 3ajad B 00JacTU OKPY)KaIoLeH cpenbl, MIIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

Cc(OPMHUPOBAHHOCTBIO MHMPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHUECKOW HayKH Kak cQepsl
YEJIOBEYECKOU JIEATEIbHOCTH, 3TAOB €€ Pa3sBUTUA U 3HAYMMOCTH Ui Pa3BUTHUA LIMBUIIN3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMAaTUYECKOMN KYJIbTypOH KaK CpPEJCTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBJIATH IPOEKTHYIO U UCCIIEA0BATEIBCKYIO IE€ATEIbHOCTh UHAUBUYAIBHO
U B IpymIe.

METANPEAMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOrPaMMbl yu4eOHOTO TpeaMeTa «MaTeMaTHKay
XapaKTePU3YHOTCSI OBJIAJEHUEM YHUBEPCATbHBIMU HO3HAGAMEAbHBIMU OCUCMBEUIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBCPCALHOIMU — Pe2YISMUHbIMU
oeticmeusimu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom Gopmuposanue 6az08vix
KOCHUMUBHBIX NPOYECco8 00y4anumuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICaAioujeco Mupa,

npuUMeHeHue 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3zoBble joruyeckue geiicTBuA:



BBISIBJIAT U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHMH,
OTHOIIEHUH MeXAy HOHATUAMH; (GOPMYIHPOBATh ONPEAEICHUs MOHITUN; YCTaHABIHUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHU, OCHOBAHUS /ISl 0000LICHUS U CPABHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYyIHpOBaTh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0ILNE; YCIOBHBIE;

BBISBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHBIX,
HAOJIIOAECHUAX M YTBEP)KACHUAX; MpeAsaraTb KPUTEPUM JJsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKICHHUH (MPSAMBIE M OT
MPOTUBHOTO), BBICTPAUBATh AapPTyMEHTAIMIO, TPUBOAWTH MPUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOUpaTh crnoco0 pelieHuss yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBUA:

UCIIOJIb30BAaTh BONPOCHI KAaK WCCIICOBATCILCKUNA WHCTPYMEHT TIO3HAHUS, (POPMYITHPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYNe, MpoOjIeMy, yCTaHAaBIUBaThH HCKOMOE W JaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MIPOBOJMTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHHE 110 YCTAHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJACHHS, MPOIECCa, BBIABICHUIO 3aBHCHMOCTEH
MEXy 00BEKTaMH, SBICHUSMH, IIPOIICCCAMU;

CaMOCTOSITENIbHO (OPMYITUPOBaTh OOOOIICHUST M BBIBOABI [0 pe3yJbTaraM IPOBEIEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IMOYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCA, a TAKXKE BBIIBHTATh MPEATIOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISBIIATh Je(PUUUTH MH(POpPMAIMM, TaHHBIX, HEOOXOIUMBIX JJsI OTBETAa Ha BOIPOC U JUIS
pelLeHHs 3a/1auu;

BHIOMPATh HH()OPMAIIHIO U3 UICTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATH3HPOBAThH
U MHTEPIIPETHPOBATh HH(OPMALIHIO pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;
CTPYKTYpUPOBaTh WH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMyHBIX (OpPMax, HIUTFOCTPHPOBATH
rpadu4ecKu;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMuHble Oeliicmeusl, 00ecneyusarm coopmMuposaHHocns
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oomenne:

BOCIIPUHUMATH U (I)OpMyJII/IPOBaTL CYXKACHUA B COOTBCTCTBUU C YCJIOBUAMU U LCTIIMHA O6I.I.ICHI/I$I;
SACHO, TOYHO, 'PAMOTHO BBIpaKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaThb
MOSICHCHUA 110 X0y PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJ'Iy‘IeHHBII\/'I pE3YIbTAT,

B X0J€ O6cy)KIleHI/I${ 3aaBaTb BOIIPOCEHI ITO CYHIECCTBY O6CY)KI[aeMOI7I TCMBEI, HpO6JICMBI, pemaeMoﬁ
3aaa4M, BBICKA3bIBaTh MACH, HACJICHHBIC HA ITOMCK PCHICHUA,; COIIOCTABJIATH CBOU CYXKICHUA C



CYXJICHHSIMH JPYTrHMX YYaCTHUKOB JTHaJIora, OOHApy>KUBaTh pa3iMyhe U CXOJCTBO IMO3UIHI; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,
NpEaACTaBIATL PE3YyJIbTAaTbhl PCIICHUA 3adadd, OKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS ¢ yU4ETOM 3a7ja4 IPE3EHTALMU U 0OCOOEHHOCTEN
ayJIUTOPHH.

CoTpyaHuyecTBo:

MOHUMATh M KCII0JIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIUBHIyaTbHOW PA0OTHI IIPU PEIICHUH
y’-Ie6HBIX 3aaa4; NpUHUMATL ICJIb COBMECTHOU ACATCIIBHOCTH, INNIAHUPOBATH OpraHu3aluio
COBMECTHOW pabOThI, paclpeneisaTh BUAbI PabOT, JIOroBapHBATLCS, OOCYXKIAaTh IMPOIECC H
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBATH B IPYMIOBBIX (hopmax paboTsl (00CYkIeHHS, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMbI»
n I/IHBIC); BBITIOJIHATH CBOIO HAaCTh pa6OTBI 1 KOOPpAUHHUPOBATHL CBOU HeﬁCTBHﬂ C IPYIruMH 4JICHaAMU
KOMaH/Ibl, OIICHHBATh KAuyeCTBO CBOETO0 BKJIaJAa B OOWMA MPOAYKT IO KPHUTEPHUSM,
c(OpMYIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuenie oeticmaust, obecneuusarom GopmuposaHue cmulc08bIx
VCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranu3amnus:

COCTABIIATH TIJIaH, AITOPUTM PELICHHS 33]]a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIBb:

BJAJ€Th HABbIKAMU II03HABATEJIILHOW pEe(IEKCHMM KaK OCO3HAHUS COBEpLIAEMBIX JEHCTBUHA U
MBICJIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB; BIAJAETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHuss MaTeMaTUYeCcKon 3a1aui;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOBHUKHYTH ITPU PCHICHUHN 3aa4i, BHOCUTb KOPPCKTUBEI
B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX, HAlIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa eI U YCIOBUIM, OOBACHATh MPUUMHBI JOCTHIKEHHS WIIN
HEJOCTH)KEHUS PE3YJIbTaTOB IE€ATEIbHOCTH, HAXOUTh OIINOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTL IMOHATHUAMUA: TOYKA, IIpsAMast, IMIOCKOCTb.



[TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATHAMH: TAPAICIBHOCTh W TEPHEHIUKYISIPHOCTh TPSAMBIX U
IJIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacHoI0KEHNUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHSAMHU: JIBYTPAaHHBIA YToJI, TpaHH JABYI'PAaHHOTO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpagycHas Mepa JBYTPaHHOIO yIia.

OHGpI/IpOBaTb MOHATUAMU: MHOI'OI'PaHHUK, BBIHyKHBIﬁ u HGBBIHYKJILIf/'I MHOTI'Or'paHHUK,
OJIECMCHTEI MHOI'OI'paHHUKa, HpaBHJ’IBHBIfI MHOTI'OI'paHHHK.

Pacro3HaBaTh OCHOBHBIC BHJbI MHOT'OIPAHHHUKOB (ITHpaMU[a; MPHU3Ma, HMPSAMOYTOJIbHBIN
napajuienienumnes, Kyo).

KrnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpAas OCHOBaHUS Ui Kiaccu(HUKaIuu
(BBITTYKJIBIE W HEBBIMTYKIbIC MHOTOTPAHHWKH; TPABUIBHBIC MHOTOTPAaHHUKH, TPSIMbIE H
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OHepI/IpOBaTb IMNOHATHUAMU: CCKYyIasd IJIOCKOCTh, CCHCHNEC MHOT'OI'PAHHUKOB.
OOBSICHATD IIPUHIUIIBI IIOCTPOCHUS CequHﬁ, HCIIOJIB3YA METOX CJIICHOB.

CTpouth ce4eHHUs MHOTOTPAHHHUKOB METOAOM CIJIEJIOB, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pematn 3a/la4d Ha HaXOXJICHUC I'COMCTPUICCKHNX BCIIMYHH I10 06pa3uaM HJIN aJIrTOpUTMaM,
MPUMCHAA MU3BCCTHBIC AHAIIMTHYCCKUC MCTOABLI IPHU PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aaa4 Ha BBIYMCIICHHUEC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH 0O HpHMOﬁ, OT TOYKH 10
IMJIOCKOCTH, MEKAY CKPCIIUBAIOIIUMUCA ITPAMBIMHU.

Pemats 3agaun Ha HaX0XKJIEHUE TEOMETPUUYECKUX BEJIMYMH 110 o0pa3laM WK alropuTMam,
IIPUMEHSA U3BECTHBIE AHAIMTUYECKUE METObl IPHU PELICHUHM CTaHAAPTHBIX MaTEMaTUYECKHUX
3371a4 HAa BBIYHCIEHHE YIVIOB MEXAY CKPEIIMBAIOIIMMUCA NPSIMBIMHM, MEXAY MPSIMOA H
IIJIOCKOCTBIO, MEXAY IIIOCKOCTSMHU, ABYTPaHHBIX YIJIOB.

Boraucnars 00bEMBI U IIomagun HOBerHOCTeﬁ MHOTI'OI'PaHHUKOB (HpI/I3Ma, HI/IpaMI/I)Ia) C
MMPUMCHCHUCM (I)opMyn; BBIUUCIIATH COOTHOIICHUS MEKAY INIOMAAAMU HOBCpXHOCTeﬁ, 00BbEMaMu
1'[0]106HI>IX MHOTI'OI'PpaHHUKOB.

OHGpHpOBaTB IMOHATHUAMU: CHUMMCTPUA B IMPOCTPAHCTBE, LCHTP, OCb U IINIOCKOCTH
CUMMCTpPUH; HCHTP, OCh U INIOCKOCTh CUMMCTpPHUU (I)I/Il“ypbl.

N3Bnekatb, MpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

[IpumensiTb reomerpuyeckue (akTbl s pEIIeHUs CTEPEOMETPUYECKUX  3ajad,
MPEANOIAraloMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHsS NPUMEHEHHs 3aJlaHbl B SIBHOU

dopme.



[TpumensTh mpocTeiiliie TpOorpaMMHBIE CPENICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1a4.

HpI/IBOI[I/ITB IIpUMEPBI MAaTEMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpOAE€ H IKXHU3HHU,
paciio3HaBaTh IMMPOABJICHUEC 3aKOHOB '€COMCTPHUU B UCKYCCTBC.

IIpuMeHATh MONy4YeHHBbIE 3HAHUS Ha NPAKTUKE: AHAJIU3UPOBATh PEABHBIC CUTYallUH U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IIPOLECCE IIOMCKAa PEIICHHA  MaTeMaTHYECKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCIJIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJb30BAHHUEM TI'€OMETPUYECKUX IIOHATHN U TEOpEM,

arrapara anre6pbl; peliaTth MPAKTHUYCCKUC 3ala4U, CBA3AHHLIC C HAXOXICHUCM I'COMECTPUUCCKUX
BCJIMYHH.

11 KUIIACC

OnepupoBaTh NOHATUSAMU: LMJIMHAPUYECKAs IOBEPXHOCTh, 00pa3yIOIINe IIHIMHAPHYECKON
NOBEPXHOCTHU; IWIMHAP; KOHUYECKAs MOBEPXHOCTh, 00pa3ylolle KOHUYECKOW MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacrniozHaBath Tena BpaleHus (LHIMHADP, KOHYC, cdepa u 1map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BpalLlEHUS.

KnaccudumupoBars B3auMHOE pactofioskeHHe CPephl U TIIOCKOCTH.

OniepupoBaTh MOHATHUSAMH: IIAPOBONM CETMEHT, OCHOBAHHE CErMEHTA, BBHICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME APOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MIIOMIAAM MOBEPXHOCTEM TEN BpallleHUsl, TEOMETPUUYECKUX TEN C
npUMEHEeHHEM (OpMYIL.

OHGpHpOBaTB IMOHATHUAMHU: MHOTI'OI'PAHHUK, BIICAHHBIA B cq)epy U OIHMCAHHBIA OKOJIO
C(i)epLI; C(bepa, BIIMCAHHAA B MHOT'OI'PAHHUK WJIA TCJIO BPAIICHHA.

BeI14nCHsATE COOTHOLICHUS MCXKAY IIOIAagsIMU HOBerHOCTeﬁ " 00bEMaMu HO,Z[O6HLIX TCII.

N300paxkaTh M3ydyaeMble (UIYpbl OT PYKHM M C TIPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TEJ BPALLCHUSI.

W3Brekatb, MHTEPIPETUPOBATH M MPE0OpPa30BbIBaTh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OHCpI/IpOBaTL IOHATHEM BCKTOP B IIPOCTPAHCTBC.



BBITIOTHATE JCHCTBYS CIIOKECHHS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXCHHS BEKTOpa Ha
YHCII0, O0OBICHITH, KAKHMH CBOMCTBAMHU OHM 00JIafaloT.

HpI/IMeHHTB IIPpaBUJIO apaJlICICuIcaa.

Ol'IepI/IpOBaTI) IOHATHUAMMK: AOCKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBEC, BEKTOP, MOIAYJIIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWMHATBI BCKTOPA, YIOJ MCKAY BCKTOpaMH, CKAJIAPHOC
IMPOU3BCACHUC BEKTOPOB, KOJINIMHCAPHBIC U KOMILIIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BEKTOPOB M IIPOU3BCACHHUE BCKTOPA HA YHUCIIO, YI'OJ MEXKAY BEKTOPAMMU,
CKaJIIpHOC MMPOU3BCACHUEC, PACKIAABIBATE BEKTOP 110 ABYM HCKOJIJIMHCAPHBIM BEKTOpaM.

3a,I[aBaTB IIJIOCKOCTh YPaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT.

HpI/IMeHHTB TCOMETPHUICCKUEC (baKTBI A pelICHHA  CTCPECOMCTPHUYCCKHUX  3adad,
nmpeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, C€CJIN YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU

dbopwme.

Pemate mpocreiiiye reoMeTpuyecKre 3a1a9d Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pematn 3aJa4yyd Ha JO0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H HaxXO0XJICHUC
TCOMECTPHUICCKUX BCIWYHH I10 o6pa3uaM WM aJIropuT™MaM, MpUMEHAA U3BCCTHBIC MCTOAbI IIPU
PCHICHUH CTAHAAPTHBIX MAaTCMATHYCCKUX 3aj/1aq.

HpI/IMeHHTb HpOCTCﬁIlIPIC nporpaMMHbIC CpCACTBA H IDJICKTPOHHO-KOMMYHUKAIITNMOHHBIC
CHUCTCMBI ITIPU PCHICHUN CTCPCOMCTPUUCCKHUX 3a/1a4.

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHYCCKUX 321KOHOM€pHOCTCI71 B IpUpoAC H IKU3HHU,
PacCIIo3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC.

[IprMeHsATh MOJyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH pEajbHbIC CUTYallUH W
IPUMEHATh  WU3YYEHHBIE TOHATHUS B  IIPOLECCE IIOMCKA  PEIICHUsS  MaTEeMaTHUYECKHU
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallUd Ha SI3bIKE TCOMETPHH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIU C UCIOJIb30BAHUEM TIE€OMETPUUYECKUX IOHATHM U TEOPEM,
ammapara ajireOpbl; penaTh IPaKTUYECKUE 3a/1a4d, CBSI3aHHbBIE C HAXOXKIECHUEM T€OMETPUUYECKHUX
BEJINYMH.

TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3iesnoB U TeEM IpOrpaMMbl KonnuecTtBo yacos

n/m Bcero  KoHTposnbHbIe [MpakTHus

paboThI paboTt
1 BBenenue B ctepeoMeTpuio 10
2 ITpstmble u mIocKoCTH B IpocTpaHcTse. [lapamiensHoCcTh 12 1
NPSIMBIX U TTIOCKOCTEH

3 [leprieHAUKYISAPHOCTD MPSMBIX U IIIOCKOCTEN 12
4 Vsl MeXay NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 O06bEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 4 1



No HanmenoBanue pa3ienoB U TeM NporpaMMbl KonnuectBo wacon
/1 Bcero  KoHTposbHbIE [TpakTru
paboThI pabort
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Ne  HawmmeHoBaHWE pa3JeliOB M TEM MTPOTPaAMMBbI KonmgectBo yacoB
/1 Bcero  KontposbHbIe [IpakTrHueckue
paboThI paboThI
1 Tena Bpaienus 12
2 OOBEMEBI TEN 5 1
3 BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 7 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[MTPOIT'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoxka KonnuecTBo yacos
/1 Bcero Kontponsusie Ilpax
paboThI p
1  OcHOBHBIC OHATHS CTEPEOMETPUU: TOYKA, TIPSMAsi, IJIOCKOCTbD, 1

npoctpancTBo. [IpaBuia n300paxkeHns Ha PUCYHKaX: U300paKeHUS
IUIOCKOCTEH, MapaiebHBIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

2 Ilonstus: MNEPECCKArOIMMUECCA IIIOCKOCTH, IICPCCCKAOINUCCA IIpAMaa U 1

IIJIOCKOCTh

3 TlousTHs: IepeceKaronmecs IIOCKOCTH, EPECEKAIOINecs Ipsmast 1 1

IIJIOCKOCThb

4 3HAKOMCTBO C MHOTI'OrpaHHUKaMH, I/I306pa)KCHI/Ie MHOT'OT'PpaHHUKOB Ha 1

PUCYHKaAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

5 HauvanbpHble cBeieHUS 0 KyOe U MUpaMuJie, UX Pa3BEPTKU U MOJIETH. 1

CeueHus MHOT'OI'PaHHUKOB

6 HavanbHble cBeieHUs 0 KyOe U mUpaMuie, UX pa3BEPTKH U MOJIEIH. 1

CeueHus MHOTI'OIrpaHHUKOB

7 TlonsTue 00 aKCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPHUU:

AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA U3 HUX

8 IlonsaTtue 06 akcMOMaTHYECKOM MOCTPOECHUHU CTEPEOMETPHH:

AKCUOMBI CTCPCOMETPUHU U CICACTBUA U3 HUX

9 TlonsaTtue 06 aKCHOMATHYECKOM TTOCTPOCHUU CTEPEOMETPHUU:

AKCUOMBI CTCPCOMCTPUHN U CICACTBUA U3 HUX

10 TIlonsiTue 06 akCHOMATHYECKOM MOCTPOSHUHU CTEPEOMETPHH:

AKCUOMBI CTCPEOMETPUHU U CICACTBUA U3 HUX

11 B3saumHOe pacrnoyiokKeHHe MPSIMBIX B POCTPAHCTBE:
NIEPECEKAIOIINECS, TApaJIEIbHbIE U CKPEILIMBAIOIINECS TIPSIMbIE

12 HapaJ'IJ'ICJIBHOCTB MpsAMBIX U ILIOCKOCTEH B MMPOCTPAHCTBE:

napajuliesbHbIe MPsIMblEe B IPOCTPAHCTBE; NapauIeTbHOCTD TPEX

MMPAMBIX



/o

13

14
15
16
17
18
19

20
21
22

23

24
25
26
27
28
29
30
31

32

33

34

35
36
37
38

39

40

41
42
43

Tema ypoka

[TapayueabHOCTB IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE:
[TapamienpHOCTD MPSIMON U INIOCKOCTH

VYTIIBI C COHANpPaBIEHHBIMU CTOPOHAMU

Yroa Mexay IpsMbIMH B IPOCTPAHCTBE

Yroa Mexay IpsMbIMH B IPOCTPAHCTBE
[TapaeapHOCTh TUIOCKOCTEH: MapalieIbHbIE TUIOCKOCTH
CBolicTBa napauiesIbHbIX INIOCKOCTEH

[Tpocreiimme npocTpaHCTBEHHBIE (GUTYPHI HA INIOCKOCTH: TETPadp,
KyO, mapasuiesnenumesn

ITocTpoeHue ceueHui
[TocTpoeHue ceuenni

Kontposnbnas pabora no teme "[IpsimMbie 1 II0CKOCTH B
npoctpanctse. [lapamienbHOCTh IPSIMBIX U MJIOCKOCTEH"

[lepnieHIUKYIAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHbIE
IpsIMbIE B IPOCTPAHCTBE

IIpsiMble mapasuiesIbHbIEC U IEPIEHAUKYIISIPHBIE K IITIOCKOCTH
IIpsiMble mapasuiesIbHbIC U EPIEHAUKYIISIPHBIE K IITIOCKOCTH
IIpu3Hak neprneHANKYJIIPHOCTH IPSIMOU U INIOCKOCTH
IIpu3Hak neprneHANKYIIPHOCTH IPSIMOU U INIOCKOCTH
TeopeMa 0 IpsIMO EPIIEHAUKYIAPHON INIOCKOCTH
Teopema 0 IpsIMO EPIIEHAUKYIAPHON INIOCKOCTH
Teopema 0 IpsIMO NEPIIEHAUKYIAPHON INIOCKOCTH

HepHGHI[I/IKYHSIp M HAKJIOHHBIC: PACCTOSAHUEC OT TOYKH 0 IIJIOCKOCTH,
pacCTodIHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

[lepneHauKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIIOCKOCTH

HepHGHI[I/IKYHSIp M HAKJIOHHBIC: paCCTOAHHUE OT TOYKH 0 IJIOCKOCTH,
pacCcTodHuC OT HpHMOP’I J0 IINTOCKOCTH

[lepneHauKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

VYTI1Bl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IJIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIia
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIiia

[TepneHUKyYISIPHOCTD MJIOCKOCTEMN: TPU3HAK MEPIICHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM

[TeprieHAUKYIAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYIISIPHOCTH
JIBYX INTOCKOCTEN

[TepneHAUKYISIPHOCTD TIIIOCKOCTEH: TPU3HAK MEPIICHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM

Teopema o Tpéx nepneHANKYIIpax
Teopema o Tpéx nepneHANKYIIpax
Teopema o Tpéx nepneHANKYIsIpax

Bcero KouTtposnbHbIE

L T S e

[EEN

N e e e

N

KomnnuecTtBO yacoB

paboThI

[pax
P



No Tema ypoka KonmuectBo yacos

n/m Bcero Kontponbenpie Ilpax
paboThI p
44 KonrtpomabHasg padora o reMam "[leprneHanKynsapHOCTb NPSMBIX U 1 1
mrockocTe" u "Yiibl MeXy NPSAMBIMH U TIJIOCKOCTAMU"
45 TloHsiTHE MHOTOIPaHHUKA, OCHOBHBIE AJIEMEHThl MHOTOI'PaHHUKA, 1
BBINTYKJIbIC U HEBBITYKJIbIE MHOTOI'PAaHHHUKH; Pa3BEPTKa
MHOTOTpaHHHKA

46 Ilpusma: n-yronbHas IpU3Ma; 'paHu U OCHOBAHUS NMPU3MBL; nipsMasg 1 1
HAKJIOHHAS TTPU3MBIL, OOKOBAsI U MOJIHASI TOBEPXHOCTH TIPU3MBI

47 Tlapannenenunen, NpsMOYTOJIbHBIN NapauieienuIe] U ero ceoictea 1

48 Tlupamuna: n-yrojabHas NUPaMUAA, TPAHU U OCHOBAHHE MTUPAMUJIBI; 1
OOKOBast U MOJIHAS TOBEPXHOCTh MUPAMHU/IbL; IPABUIIbHAS U
yCcedyE€HHas MUpaMHuaa

49 TlpaBuibHbIE MHOTOTPAHHHUKH: TIOHSITHE TPABUIBHOTO 1
MHOI'OI'paHHMKa; [TPaBUJIbHAS IPU3MA U MpaBUIIbHAS MUPAMU/IA;
IpaBUJIbHAS TPEYTOJIbHAS MMPAMU/Ia U IPABUIIbHBINA TETPasap; Kyo

50 IlpexacraBneHue o MpaBHIIbHBIX MHOTOTPAHHUKAX: OKTAadIp, 1
JOJIEKa’Ip U UKOCAIP.

51 Cummerpus B IpOCTPAHCTBE: CUMMETPHUS OTHOCUTENLHO TOUKH, 1
MPSIMOM, TNIOCKOCTU. DJIEMEHThl CHMMETPUH B TUPAMUJIAX,
napajuiejaenuneax, NpaBuibHbIX MHOTOTPAaHHUKAX

52 BebluncneHue 3JeMeHTOB MHOTOTPAaHHHUKOB: p&0pa, AUaroHasu, yribl 1

53 Ilnomaap OOKOBOM MOBEPXHOCTH U MTOJIHON TTOBEPXHOCTH TIPSIMOM 1
MIPU3MBI, TUIOIIAb OCHOBAaHUM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH
MNPSIMOU TIPU3MBI

54  Ilnomanp 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHOM 1
MUPaMHU/JIbI, TEOpEMA O IUIOIIA 1M OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaMUIbI
55 KontponbHas pabora no reme "MHOrorpaHHuku" 1 1
56 IlonsTHe 00 00BbEME 1
57 O0BEM nupamMuIbI 1
58 O0bEM nupamMuabI 1
59 O06bEM nupamMuabl 1
60 OO0bBEM nmupamMuabI 1
61 OOBEM Mpu3MBbI 1
62 OO0BEM MpHU3MBbI 1
63 OO0BEM mpu3MBbI 1
64 KonrponbHas pabota no treme "OOBbEMBI MHOTOTPaHHUKOB" 1 1
65 IloBTopenue, 0600meHne cucreMaTu3anys 3Hanuil. [locrpoenue 1
CeUeHHi1 B MHOTOTpaHHHKE
66 IloBTOpeHue, 0000IMEHNE CHCTEeMAaTH3allNs 3HAaHUI. Beraucienne 1

paCCTOHHHﬁI MCKAY ABYMs TOYKaMH, OT TOUYKU OO HpHMOﬁ, OT TOYKH
A0 IIOCKOCTH, MCXKAY CKPCIINBAOIIUMHACA IMTPSAMBIMHA

67 MWrorosas KOHTpOJIbHAS paboTa 1 1



Ne
/o

68 IloBTOpenue, 0600IIeHNE cCHCTEeMAaTU3allMs 3HAHUN. Beraucienue
YIJIOB: MEX/Y CKPEIIUBAFOIIMMUCS MPSIMBIMHU, MEXKIY MPSIMOM U
IJIOCKOCTBIO, ABYTI'PAHHLBIX YTJIOB, YIJIOB MCKAY IJIIOCKOCTAMU

Tema ypoka

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC
No Tema ypoka

/1

1 Cdepa u map: neHTp, paguyc, AMaMeTp; TIOMIAIs TOBEPXHOCTH
chepsl

2  BsaumHoe pacnonoxeHue chepbl H INIOCKOCTH; KacaTelbHast
TUTOCKOCTB K cepe; miomanb chepsl

3  MsobOpaxenue chepsl, mapa Ha miockoctu. CedeHus mapa

4  llunuHapuyecKas MOBEPXHOCTh, 00pa3yIoIIye IHIHHIPHYECKON
MOBEPXHOCTH, OCh IIMJIMHIPUICCKON TTOBEPXHOCTH

5 Iunuezap: ocHOBaHMS U OOKOBasi IOBEPXHOCTh, 0Opa3yromas u
0Ch; TUIOIAAb OOKOBOM U ITOJHOM MMOBEPXHOCTH

6 M3o0paxeHue NWIMHPA HA TDIOCKOCTH. Pa3BépTka mumuHpa.
Ceuenus muuHIpa (TUIOCKOCTBIO, MAPaJUICIIbHON WITH
NEPIIEHANKYISIPHON OCH IIUIIMHIIPA)

7 Konunueckasi mOBEpXHOCTb, 00pa3yromne KOHMIECKOM
MOBEPXHOCTH, OCh M BEPITMHA KOHHYECKOW MOBEPXHOCTH

8 Konyc: ocHOBaHME U BepInHA, 00pa3yromias ¥ 0Ch; TUIOIIAIb
OOKOBOM U MOJIHON MOBEPXHOCTH

9  VYceuéHHBI KOHYC: 00pa3yIONUe W BHICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTb

10 U3obpaxeHue KoHyca Ha MIOCKOCTU. Pa3BépTka KoHYyca.
Ceuenus koHyca (TUIOCKOCTBIO, TApAIJICIbHOW OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXO/IAIIEH uepe3 BEpIINHY)

11 KomOuHaims Ten BpaleHust U MHOTOIpaHHUKOB

12 MHororpaHHMK, OIMCAaHHBIN 0KOJIO chepbl; chepa, BIUCaHHAS B
MHOTOTPAaHHHK HJIH B TEJIO BPAIICHUS

13 Tlonsarue 06 06bEme. OCHOBHBIE CBOWCTBA OOBEMOB TEI

14 OO6weéM muaMHApa, KOHYyCa

15 OO0néM mapa u miomaas chepsl

16 TlomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXTY
IUTOIIASIMH [TOBEPXHOCTEH, 00bEMaMU TOJOOHBIX Tel

17 KoutponsHas pabota no Temam "Tena Bpamienus" u "O0beMsbl
Ten"

18 BekTop Ha MIIOCKOCTH U B POCTPAHCTBE

19 CrnoxxeHne U BEIYUTaHHE BEKTOPOB

20 YMHOXEHHUE BEKTOpa Ha YUCIIO

Bcero KouTtposnbHbIE
paboThI

1

[

-

e

KomnnuecTtBO yacoB

[pax

p

KoanuecTBo yacon

Bcero KoutponbHbie

paboThI

[IpakTu

pade



No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponeubie IlpakTu
paboThI pad«
21 PaznokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOPAM. 1
[IpaBuno napannenenunena
22 Pemenue 3a7a4, CBA3aHHBIX C IPUMEHEHHEM IIPAaBUI JEHCTBHUIA C 1
BEKTOpaMHU
23 TIlIpsmoyronpHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE. 1
Koopaunats! BekTopa. [Ipocreiimue 3agaun B KoopAMHaTaxX
24 VYron mexny Bekropamu. CkajspHOE POU3BEICHHE BEKTOPOB 1
25 BpruuciaeHue yrioB MEXay IPSIMBIMH M TUNIOCKOCTSIMHA 1
26 KoopauHaTHO-BEKTOPHBIN METOJI IIPU PEIIEHUH reomeTpudeckux 1
3aja4
27 KoutponpHas paboTa 1o Teme "BekTopsl 1 KOOpAUHATHI B 1 1
npocTtpaHcTae"

28 IloBTOopeHue, 06o0IIEHNE U cUcTeMaTH3alus 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca INIaHUMETPUN

29 TloBTopenwme, 0000mEeHNe U cucTeMaTu3anus 3Hanuii. OcHoBHbie 1
¢burypsl, hakThl, TCOPEMbI Kypca IIaHUMETPUH

30 TIloBTOpeHue, 0000IMEHNE U CUCTEMAaTH3aIUs 3HAaHUH. 3a1auu 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

31 TIloBTOopenwme, 0000IMEHUE U CUCTEMATH3AIUS 3HAHUH. 3a1aun 1
[UTAHUMETPUH U METOIbI X PEIICHHUS

32 IloBTopenue, 06o0IIEeHNE U cUCcTeMaTr3aIus 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPHH

33 Hrorosasi KOHTpOJIbHAS paboTa 1 1

34 TloBTopenwue, 0000IMEHUE U CUCTEMATH3AIUS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 (
YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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