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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yue6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPeOOBAaHUH, MPEIbABIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIJICHUE KIIIOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HENIPEPHIBHOTO
oOpa3oBaHus, LEJI0CTHOCTh OOLIEKYIBTYPHOTO, JMYHOCTHOTO u
MO3HABATEIBLHOTO PAa3BUTHUS JUYHOCTH OOYHAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETPUH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus OO0YCJIOBJICHA MPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
IPEIMETHBIX Pe3yJbTaTOB OOYYCHHUS FCOMETPUU B HAIPABJICHHUH JIMYHOCTHOTO
pa3BuTHs 00ydYaronuxcs, GopMupoBaHUus (DYHKIIMOHATBLHOW MaTEeMaTHYCCKOMN
TPaMOTHOCTH, W3YYCeHHS JPYTUX Y4YeOHBIX AUCHHMIUINH. Pa3Butne y
00yJaroNMXCcsl MPABUIBHBIX MPEJICTABICHUA O CYIIHOCTH W IMPOUCXOKICHHUH
TE€OMETPUYCCKUX aOCTpaKIUid, COOTHONIEHWH PEAITBHOTO U HJCaThHOTO,
XapakTepe OTpPaKCHHsSI MaTeMaTHYeCKOH HayKOW SBIEHWH ¥ MPOIECCOB
pealbHOTO MHpa, MECTE TE€OMETPUU B CUCTEME HAayK M POJIM MaTEeMaTHYECKOTO
MOJICTMPOBAaHUS B HAyYHOM TIO3HAHWM H B TPAKTHKE CIOCOOCTBYET
(GOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TakKe KadecTB
MBIIIUICHHUST, HEOOXOMMBIX JUTSI aJIaliTAllid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus ABISETCS OMHUM U3 0A30BBIX IIPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEeYMBAET BO3MOXXHOCTh H3YUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOPMUPYEMOE MPU H3YYCHHH OOYJarOIIUMUCS
MOHATUMHBIX OCHOB TEOMETPUHM U TIOCTPOCHHHM IETIOYKH JIOTHYECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIIBUTaTh U
OTPOBEPTaTh TUIOTE3bI HEMOCPEACTBEHHO HMCIOIB3YIOTCA MPH PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JESITEIbHOCTH yenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U TIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COIMAIBLHOTO OBITHS, (opma
OTpPaKCHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBanusi aedcTBUTENbHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYIAOBOM NEATEIBHOCTH,
ABIISIETCS. OTHUM U3 MPO(HECCHOHATBFHO BaXXHBIX KAueCTB, MOATOMY aKTyallbHa
3ajadya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.

Ilenp ocBOeHMS TporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 6a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcs 4epe3 oOOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS U
UCTIONB30BaHMUSI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUH U JIEHCTBUH,
CHeM(PUUHBIX  TEOMETPUU, BO3MOXKHOCTH  YCIEUIHOTO  IMPOJOJIKCHHS
o0pa3oBaHHMs MO CIEIMUAIBHOCTSM, HE CBSA3aHHBIM C  [PHUKIATHBIM
MCTIOIH30BAaHHEM F€OMETPHH.

[IporpaMmma 10 TeomMeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
OOy4arolmmxcss CpPeAHEW IIKOJBI, HE WCIBITHIBABIINX  3HAYATEIHHBIX
3aTpyJHEHW Ha YpPOBHE OCHOBHOI'O OOIIeTo oOpazoBaHusi. TakuM oOpa3om,
oOyuaromiuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio OoJiee TIy00Ko, €clid B JaJIbHEUIIIEM BO3HUKHET HEOOXOIUMOCTD B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.

JlocTkeHue 1eNu OCBOEHUS TMPOTrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHBIMM 3aJjayaMH OCBOEHHUS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsSroTCS :
dbopMupoBaHUE TIPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KyIbTYpHl U
OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOITUM MUPOM;
dbopMupoBaHUE TPEICTABICHUS O MHOTOTpaHHUKAX M TelaX BpalleHUs KakK O
BOKHEHIIINX MaTEMaTUYECKUX MOJIENSAX, TO3BOJISIONINX OMHCHIBATh U M3ydaTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MHPA;
dbopMupoBaHUE yMEHHS PACIO3HABATh HA YEPTEKAX, MOJEISAX M B PEATbHOM
MHUpPE MHOTOTPAHHUKH U TeJa BPAIICHHUS;

OBJIQZICHHME METOJIaMU pELICHHs 3aJad Ha MOCTPOCHUS Ha H300paKEHUIX
MIPOCTPAHCTBEHHBIX (UTYD;

dbopMupOoBaHME  yMEHHUS  ONEPUPOBATh  OCHOBHBIMH  TOHSTHUSMH O
MHOTOTPaHHUKAX U TeIaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

OBJIaJICHUE aJTOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aaad; (popMupoBaHHE
YMEHHS MPOBOJIUTH HECTIOXKHBIE IOKA3aTeIbHbIC PACCYXKACHUS B XOJ€ PEIICHUS
CTEpEOMETPHUECKHX 3aJ1a4 U 337a4 C MPAKTHUECKUM COJIEPIKaHUEM;



pPa3BUTHE MHTEIUICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEW 0O0yuarommxcs,
MO3HABATEILHON aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUU, KPUTUYHOCTH
MBIIUICHUS;

dbopmupoBanue (YHKIIMOHATBLHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUHU:
yMEHUE pacIiO3HAaBaTh MPOSBICHUS TEOMETPUUECKUX TOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B peasIbHBIX KU3HEHHBIX CUTYAlUSIX U TIPU U3YUYEHUU JAPYTHUX
y4e€OHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEM U 3aKOHOMEPHOCTEH,
dbopMmynupoBaTh HX Ha S3BIKE TEOMETPUU U CO3/1aBaTh T€OMETPUUYECKHUE
MOJICJIM, TPUMEHSTh OCBOEHHBIH TE€OMETPUUYECKHUI ammapar sl perieHus
NPaKTUKO-OPUEHTUPOBAHHBIX  3aja4, HHTEPIPETUPOBATH U  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTANYUTENTHEHON 0COOCHHOCTRIO MPOTPAMMBI SIBJISIETCSI BKJIIFOUEHHE B KYpC
CTEpEOMETPUM B Hayaje €ro M3y4YeHHs 3ajad, peEIlaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMpeAeIEHHBIM 00pa3oM opraHuW30BaHHas padoTta
HaJl HUMHU, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKaHWE UHTYUTHBHBIX MPOILIECCOB, MOTUBUPYET
K JlaJIbHeHUIIIeMY U3yUCHHIO TIpeIMeTa.

[Ipenmnourenune oTaaéTcst HATAIHO-KOHCTPYKTUBHOMY METOAY OOydeHws,
TO €CTh TEOPETUYECKHE 3HAHUS HMMEIT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEAMETHO-NIPAKTUYECKON  JEATENIBHOCTH.  Pa3BUTHE  MIPOCTPAaHCTBEHHBIX
NOPEACTABICHUN Yy YyYalluxcsi B Kypc€ CTEpEOMETPUU IPOBOAUTCA 3a CUET
pelieHusl 3aJad Ha CoO3JaHUEe NPOCTPAHCTBEHHBIX O0Opa3oB M 3a7ady Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C OTIOPOIi Ha HATJISITHOCTh, a OTIEPUPOBAHNE 00PA30M — B YCIOBUSIX OTBICUCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJICPKAHUS.

OcHOBHBIE coOJiepKaTelbHble JUHUM Kypca «I'eometpum» B 10-11
Kiaccax: «MHororpaHHukmn», «lIpsmMple U IIIOCKOCTU B MPOCTPAHCTBEY, «Tema
BpauieHus», «BekTtopsl M KoopauHATBI B mpocTpaHcTBe». DopMupoBanue
JOTUYECKUX YMEHHUM pacrpeAessieTcsi He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO ¥ 110 TojiaM 00y4YeHHUs Ha YPOBHE CpPeHEro o0Iero oopa3oBaHus.

Conepsxanue o0pa3oBaHUs, COOTBETCTBYIOINIEE MPEAMETHBIM Pe3yJbTaTaM
OCBOCHHS pPabodeil TporpamMMbl, paclpefe€éHHBIM [0 ToJaM OOyYeHHS,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJICHHE TE€OMETPUUYECCKUMU
MOHSATHUSMU U HABBIKAMHU OCYUIECTBIISIIIOCH MOCIEI0OBATENbHO U MOCTYNATENbHO,
C CcoOJoIeHMEM TMPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAJIUCh B  OONIYI0 CHUCTEMY T€OMETPUYECKUX  MPEACTaBICHUI
oOyyJaromuxcs, pacmupsisi U yrayosss e€, oOpas3ysi MPOYHbIE MHOKECTBEHHbBIE
CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoautes 2 yaca B Henenro B 10 kimacce u 1 gac
B Heneno B 11 kiacce, Bcero 3a jBa rojaa o0ydeHus - 102 yueOHbIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeoOMeTpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpEeCceKarolnecs,
napajuieJibHblE W CKpeluBaroumecs mnpsmble. [lapamienbHOCTh NOpPSIMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: MAPAJIEIbHBIE TMPSMBIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSIMBIX; MAPAUIEIbHOCTh MPSMOU U MJIOCKOCTH. YTJIBI C
COHANPaBJICHHBIMA CTOPOHAMM; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHBIE (GUTYphl Ha
IUIOCKOCTH: TE€TPAdIp, KyO, Mapaiesaenumnea; NoCTPOCHUE CEYSHUd.

[lepneHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIIECHANKYISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA NPSIMOW M IUIOCKOCTH, T€OpeMa O IPSAMOWU
NEPIECHAUKYIISIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXKAY IPSIMOUN U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOIO yIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK MEPHEHAMKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIITYKJIBIE WM HEBBIIYKIbIC MHOIOTPAHHUKHW; pPa3BEPTKA MHOIOTPAaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX MU OCHOBAHUS IPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  MOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, MNpPSAMOYTOJIBHBIM —MapajUlelieIMNE] W €ro CBOMCTBA.
[Tupamuga: N-yronpHas mUpamMuaa, TPaHA U OCHOBaHWE MHUPAMHUJIbI; OOKOBAs U
MOJHAss TOBEPXHOCTh IMPAaMHUIbI; MPaBUJIbHAS W YCEUYEHHAs MHUpPaMHUIA.
OneMeHTbl Tpu3Mbl U nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE
MMPaBWJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHAST TPEYroJibHasi MOUpaMuia MW MOPaBWIBHBIM  TeTpadap; KyoO.
IIpencraBieHne O NPaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp, MOAEKAdIAp U
nkocasap. CeyeHus MpU3Mbl U IMPAMUBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbruncienne 37€MEHTOB MHOTOTPaHHMKOB: pPEOpa, AMAroHai M, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTU MNPABUIBHOM MHPAMUIBI,
Teopema O IUomaAu yceuéHHoW mnupamuibl. [lonarue o6 o6béme. OOBEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IWIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[unuHIp: oCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpasymwoIas W OCh; IUIONIAAb OOKOBOW M TIOJIHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxXxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriasi ¥ OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yloliye 1 BBICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxkenue cdepbl W IIOCKOCTH; KacaTeiabHas IUIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa U
KOHYyca.

KomOunHammu Tenm BpameHWs W MHOTOTPAHHHKOB. MHOTOTpaHHUK,
OmMMCaHHBIH OKO0JIO cdepbl; cdepa, BOUcCaHHAS B MHOTOTPAaHHUK, WIIH TEJIO
BpaIllCHUS.

[TonssitTne 06 o0béMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajulelienueaa W ciaeacTBus u3 He€. O0béM
IUIMHIpa, Konyca. O0BbEM mapa u 1iomass chepel.

[TogoOuple Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKTY ILIOMAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuennst nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEpUIMHY), CEUCHHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha minockocth M B npoctpaHcTBe. CIIOKEHHWE W BbIYMTaHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucteMa KoopauHaT B mpoctpaHcTtBe. Koopamuatel Bektopa. IIpocreiimne
3ala4d B KOOpJMHATAX. YTOJ MEXAYy BekTopamu. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI MPOTpaMMbl Y4eOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxpanckoe BocniuTanue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3ULMU  OOydHaromerocs Kak
AKTUBHOI'O W OTBETCTBEHHOI'O Yj€Ha POCCUHCKOro OOIIECTBa, MPECTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpPakKIaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHM C
X QYHKIHUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTBIO  POCCHMCKONW  T'PaXJAaHCKOH  WJEHTUYHOCTH,
YBYKEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCUHCKON
MAaTE€MAaTHYECKON IIKOJIbI, K HCIOJb30BAHUIO 3THX JOCTHXKEHHI B JPYruUx
HayKaX, TEXHOJOTUIX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO TIOBEICHUS,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJAJa B IIOCTPOCHHE
YCTOWYHUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHHUEM K MHPY, BKIIIOYAsl 3CTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHUI, pacCcyXICHUM;
BOCIIPUMMYHUBOCTBIO K MaTE€MaTUYECKUM  acllieKTaM pPa3jJu4yHbIX BUJOB
HCKYCCTBA.

Puznyeckoe BOCHUTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMAaTHYECKHE 3HaHUS B
WHTEpEcax 30pOBOTO M 0Oe3omacHoro oOpa3a KW3HHU, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO (370pOBO€ MNUTaHHUE, COaTaHCHUPOBAHHBIN
PEXKUM 3aHATHIA U OTABIXA, PETyJsApHas Gu3nuecKas akTUBHOCTD); (PHU3NIECKOTO
COBEPIICHCTBOBAHMUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATENbHOCTHIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJbl, OCO3HAHHEM TIJIO0AIBHOIO XapaKTepa HKOJIOTHYECKUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MO>KHBIX MOCJEICTBHI JIs1 OKPY>KaIoLEel Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
A3BIKOM MaTeMaTHUKWA U MAaTeMaTUYECKOM KyJIbTYpOH KaK CPEJCTBOM IMO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS IMPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmausmMu, YHUBEPCAIbHbIMU Pe2YIAIMUBHBIMU OetUCBUAMU.

1)  Vuusepcanvnvie no3nasamenvHvle Oelicmeus, 0becneuusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCs (0CB80EHUe
Memoo0o8  NO3HAHUA — OKpYJlcanwezo Mupda;, NpuUMeHeHue  102UYeCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JelcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHbBIC MPU3HAKKM MATEMaTHUYECKUX
OOBEKTOB, TIOHSATHM, OTHOIICHUNA MEXIYy IOHATHIMHU; (POpMYIUpPOBaATH
ONpEICIICHUS TTOHSITHH; YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK



KJaccu(UKauy, OCHOBaHUSA g OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
MPOBOUMOTO aHAIIN3a;
BOCIIPUHUMATb, dopmynupoBaTh W TpeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, AMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC;
BBISIBJIAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHS B
¢dakTax, JaHHBIX, HAOMIOACHUSIX M YTBEPKIACHUSX; MpeuiaraTh KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTENU U IIPOTUBOPEUN;
JeNnaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACHYKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
MPOBOJIUTH CAMOCTOSITENIHHO JIOKA3aTEIhCTBA MATEMAaTHYECKUX YTBEPKIACHUN
(mpsiMble W OT TPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOIUTH
npuMepsl U KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC CYXKICHHUS W
BBIBOJIBL;
BbIOMpaTh CMoco0 pemieHus y4dyeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHWs, BBHIOMpATh HaWOoJee TMOAXOMANIMA C  y4ETOM
CaMOCTOSITEITLHO BBIJICICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue AeiicTBUA:
UCMOJIb30BaTh BOMIPOCHl KaK HCCIEN0BATEIbCKUM HHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh  BONPOCHL, (PUKCUpPYIOLIME MPOTUBOpEUHE, MpodiIemy,
yCTaHaBIMBaTh UCKOMOE U JIaHHOE, (pOpMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATh
CBOIO MO3UIINI0, MHEHHUE;
IPOBOJIUTH CAMOCTOSITENILHO CIVIAHUPOBAHHBIN 3KCIEPUMEHT, CCIIEA0BaHUE O
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKOoro o0beKTa, sBJICHUs, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEHN MeXy 00bEeKTaMH, SBJICHUSAMHU, IPOLIECCAMU;
CaMOCTOSITEILHO (OPMYJIHUPOBATh OOOOIIEHUS W BBIBOABI IO pPe3ysbTaTaM
NpOBEAEHHOTO HAOJIOJCHUs, MCCIEJA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;
NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BbIIBUTaTh
IPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:
BBIBJIATh JA€(PUUNUTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX IJii OTBETa Ha
BOMPOC U ISl pEIICHUs 3a/1a4H;
BbIOMpaTh MHGOPMALMI0O U3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HWHTEPIPETHPOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U
dbopmM IpeacTaBICHUS;
CTPYKTYpUpPOBaTh HH(POpPMAINIO, MPEACTAaBIATh, €€ B pa3iMyHbIX (opMmax,
WJLTIOCTPUPOBATH TPaPUUECKH;



OIICHUBATh HaJEKHOCTh uH(pOopMaIuu o CaMOCTOSITETHHO
c(hOpPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvrvle KOMMYHUKamueHbvle Oclicmesus, 00ecnevusarom
cGhopMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUJUXCHL.

Oo6mennue:
BOCIIPHHUMATh U (HOPMYJIUPOBATH CYKICHHSI B COOTBETCTBUHU C YCIOBUSIMH U
IEIIMU OOIICHMS; SCHO, TOYHO, TPAMOTHO BBHIPaKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W TTMCBMEHHBIX TEKCTaX, JIaBaTh MOSCHECHUS IO X0y PEIICHUS 3aadH,
KOMMEHTHUPOBATh MOJyYCHHBIN pPe3yJIbTaT;
B XOJI¢ OOCYXICHHS 3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAEMOUW TEMBI,
npoOJIeMBbl, pelaeMoi 3ajavd, BHICKA3bIBaTh HJIECH, HAIICJICHHBIE Ha ITOUCK
PEIICHHMS; COMOCTABIATh CBOM CYXKJICHHUS C CYXJICHHSIMHU APYTHX yYaCTHUKOB
Jauainora, OOHapy>XHBaTh Pa3IUYUe U CXOACTBO MO3UIINI; B KOPPEKTHOU (opMme
(bopMyITHpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
NPEJICTABIIATh PE3yJbTaThl PEIICHHS 3ajJaud, SKCICPUMEHTA, HWCCIICIOBaHMUS,
IPOEKTa; CaMOCTOSTENIBHO BBIOMpaTh (pOpMaT BBICTYIUICHHS C y4ETOM 3aaad
Npe3CHTAIIMN ¥ OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHun4ecTBo:
NOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaIbHOU
paboThl MpW pelieHuu Y4YeOHbIX 3a7ad, MPUHUMATH 1eJb COBMECTHOM
NeSITENBHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThI, paclpeaearh
BUIBl pabOT, JOrOBapUBATHCA, OOCYXJAaTh IMpPOLIECC U PE3yIbTaT paldOTHI;
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (popMax paboTbl (0OCYXIEeHHS, OOMEH MHCHHH,
«MO3TOBbI€ IITYPMBI» ¥ WHBIC); BBIIOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JACHCTBUS C JPYTMMHU YJ€HAMU KOMAaHJbI, OIICHUBATH
KaueCcTBO  CBOETO  BKJaJAa B  OOmMUHA  TOPOAYKT 1O  KPUTEPHUSM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3)  Vuuseepcanvnvie  pezyniamuenvle  Oelicmeus, — 0becnequsarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.

Camoopranusanus:
COCTAaBIIATH IJIAH, AITOPUTM PEIICHHSI 33]]a4H, BHIOUPATH CIIOCO0 PEIICHHUS C
YIETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTCH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
uHbOpMAaITIH.

CaMOKOHTPOJIb:
BJIAJICTh HaBBIKAMU TO3HABATEIHHOU PedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB; BIAACTh CIOCOOAMU



CaMOITPOBEPKHM,  CAMOKOHTPOJIA  Ipolecca M pe3yJibTara  PeLICHUs
MaTeMaTHYECKOM 3a1a4u;

NPEABUETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPYM PELICHUMU 3a7a4u,
BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pPE3yJibTaTa LU U YCIOBUSIM, OOBIACHATH MPUYUHBI
NOCTHKEHUST WIIM HEJIOCTHIKEHUS PE3YJIbTATOB JECATEIBHOCTH, HAXOJIUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSMU: TOUKA, PSIMasi, IIIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKHUX 3a/a4.

OnepupoBaTh TMOHATUSMU: TAPAJUICTIBHOCTh W MEPHEHIUKYISIPHOCTD
IPSAMBIX U INIOCKOCTEN.

KnaccugpunupoBaTh B3aMMHOE pacHoOOXKEHUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMHU: JBYTPAHHBIN YroJl, TPaHU JBYTPAaHHOIO YIJIA,
pedpo ABYIpaHHOTO yria; JUHEWHBIN yroyl ABYrpaHHOTO yrja; rpaaycHas mMepa
IBYTPAaHHOTO yIJia.

OnepupoBaTh MOHATHAMM: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIITYKJIBINA
MHOT'OT'PaHHUK, 3JIEMEHTHl MHOI'OTPAHHUKA, TPaBUJIbHBIA MHOTOI'DAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOI'PDAaHHUKOB (IMpaMuja; IMpU3MA,
NpSMOYTOJIbHBIN Mapaliiesienunesn, Kyo).

KnaccupuinmpoBath  MHOTOIpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JJis
KJIacCU(pUKAIMU (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHHUKH; TpPaBUIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE NPU3MBI, ITApAJIEIECTTUIIEIb] ).

OnepupoBatb MOHATUSAMH CeKylIas IUIOCKOCTB, CEUYCHUE
MHOTOI'PaHHHKOB.

OOBACHATH IPUHLIUIIBI TOCTPOCHUSI CEYEHHH, UCIIONIb3YSl METO/ CJIEIOB.

Crpoutrh ceudeHHsT MHOIOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaxOXKJEHUE NEOMETPUUYECKUX BEJIUYMH IO 0Opa3nam
WIM aJIrOpUTMaM, MPUMEHSS U3BECTHBIE AHATUTUYECKHUE METO/IbI ITPH PEILICHUH



CTAaHJAPTHBIX MATEMAaTHYECKMX 3a7ad4 Ha BBIYMCICHUE PACCTOSHUN MEXIY
IByMsI TOYKAMH, OT TOYKM IO MPSMOW, OT TOYKH N0 IUIOCKOCTH, MEXKAY
CKPEILIMBAOUIMMHUCS IPSIMBIMHU.

PemaTp 3a1aun Ha HaxOXXJIEHUE N'EOMETPUUECKHX BEJIMYUH MO oOpasuam
WM AJITOPUTMaM, MPUMEHSA U3BECTHBIE AHAIMTUYECKUE METOBI ITPU PEILIEHUH
CTAaHJAPTHBIX MAaTEMaTUYECKUX 3aJad HAa BBIUKMCICHHE YIJIOB MEXIY
CKpPEIMBAIOUIMMHUCS MPSAMBIMH, MEXAY TMPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Boruucnsate 00BEMBI W IJIOMIAAM [OBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamuaa) ¢ MOpUMeHEeHueM (OpPMYJ; BBIYHCIATH COOTHOILIEHUS
MEX1y TUIOLIasIMU TOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMHU: CUMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (DUTYPHI.

N3BnekaTp, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX.

[TpumensTe reoMerpudeckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3aJa4, MPEAIOJIAraloliuX HECKOJIBKO IIaroB pEHIeHUs, €CIu YCIOBUSA
NpUMEHEHHS 3aJJaHbl B SIBHOU (popMme.

[IpuMeHsaT, mOpocTeWlne MNpPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBoaUTH TpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U
KU3HH, pACIO3HABATH NPOSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIN3UPOBATh PEaIbHbIC
CUTyallud W TMPUMEHATH H3YUYCHHBIE MOHSATHA B IPOLIECCE IMOUCKA PEIICHUS
MaTEMaTUYECKH CHOPMYITUPOBAHHON MPOOJIEMBI, MOACIUPOBATh peaTbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHITHH M TeopeMm, ammapara anreOphi;
pelarh MPakTUYECKUE 3aJayd, CBSI3aHHBIE C HAXOXKJICHUEM TI€OMETPHUYECKUX
BEJINYMH.

11 KIIACC

OnepupoBaTh MOHATUSMH: IFJIMHIPUYECKAs MOBEPXHOCTh, 00pasyroime
UUAJTUHIPUYECKOW  MOBEPXHOCTH; LWIMHAP; KOHUYECKAsT TMOBEPXHOCTb,
oOpa3yrolue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudeckast MOBEPXHOCTb.

Pacno3naBath Tena BpaiieHust (HUIMHAP, KOHYC, cdepa U map).

OOBsACHITH CIOCOOBI TOJIYYEHHUS TEJl BPAILICHUS.



KnaccudunmpoBath B3aMHOE pacnoyioKeHUe cPephl U MIIOCKOCTH.

OnepupoBaTh MOHATHSMU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
BBHICOTA CETMEHTAa; IIapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOS, BBICOTA
IIIAPOBOTO CJIOA; IIIAPOBOM CEKTOP.

Boruncnsate 00BEMBI W TUIOMIAMM TOBEPXHOCTEW TEN  BpalleHUs,
TEOMETPUUECKUX TN C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAaHHUK, BIHCaHHBIN B cdepy u
OmMHUCaHHBIN OKOJO cdephl; chepa, BIUCaHHAST B MHOTOTPAaHHUK WM TEJO
BpaIlCHUsI.

Bbruncnsath COOTHOIIEHUST MEXK/TY TUTOIIAISIMU TTOBEPXHOCTEH U 00BEMaMuU
IIOJOOHBIX TEI.

N3o0paxate uzyuaemple (GUTYpBI OT PYKU U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXH W3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJT BpPaICHUSI.

N3Bnekarb, WHTEPHPETHPOBATH U TPEoOpPa30BBIBATH HHQPOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInoJHATE JEUCTBUA CIIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCJIO, OOBSICHATh, KAKUMH CBOWCTBAMU OHH
o0J1a1aroT.

[TpuMeHsTh TpaBUIIO MapajuiesienuIeaa.

OnepupoBaTh TOHATUSMH: JIEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YIoJ
MEXJly BEKTOpaMH, CKaJIspHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M
KOMILJIaHAPHbBIE BEKTOPBI.

Haxonuth cymMMy BEKTOpPOB M MPOU3BEACHHUE BEKTOpa Ha YKCIO, YIroJ
MEXy BEKTOpaMH, CKAISIPHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBOM CHUCTEME KOOPIMHAT.

[IpumeHnsaTh reomerpuueckue (axkThl Il PEHICHHUS CTEPEOMETPUYECKUX
3a7a4, MPEAIojaralolmMrX HECKOJbKO IIIaroB peHIeHHs, €eCld YCJIOBHUSA
MIPUMCHEHMS 33JI1aHbI B SIBHOH (hopme.

Pemate mpocTeiiie reoMeTpuyeckue 3a1auu Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a.

Pemrate 3amaum Ha [OKa3aTENIbCTBO MATEMATHYECKHX OTHOIICHHHA U
HaX0XJECHHE TEeOMETPUYECKUX BEIMYMH 110 oOpa3liaM WIH aJropuTMam,



IIPUMEHSAST U3BECTHBIE METOJBI IIPU PELICHUU CTAaHIAPTHBIX MAaTEMaTUYECKHUX
3a/1au.

IIpruMeHATr NOpPOCTEHINNE MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUYECKUX 3aay.

IIpuBoaUTE IIpUMEPBI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
YKU3HU, PaCIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

IIprMeHATh ONydYEeHHBIE 3HAaHUs Ha IPAKTUKE: aHAIU3UPOBATH PEaJIbHbBIC
CUTyallUM U NPUMEHATbh U3YYEHHBIE IIOHATHSA B IPOLIECCE IOUCKA PEIICHUS
MaTEMaTU4YEeCKH CHOPMYIUPOBAHHON NPOOJIEMBbl, MOJEIUPOBATH pealIbHbIE
CUTyallUM Ha $3bIKE TI'E€OMETPUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATHM M TEOpeM, ammapara aireopsl;
pelarh MPaKTUYECKUE 3a7a4yd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudpossbie)
n/n NPOrpaMMblI Bcero 0; TPOJABHELE P ;KTH%CKHe o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypesI
1 BBesieHUE B CTEPEOMETPHIO 10
2 [IpsimMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MJIOCKOCTEN

3 [lepneHMKYIIPHOCTD NPSMBIX U INIOCKOCTEN 12
4 VTIIBI MEXTY IPSIMBIMH U TUIOCKOCTSIMA 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: cedeHns, paCCTOSIHUS U YTJIbl 1

OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne ni/m —— Beero Kognpo.m;nble HpﬁaKanecm/le 06pa3oBaTeNbHbIE
padoTsI padoThbI pecypesI
1 Tena Bpatienus 12
2 O06bEMBI TEN 5 1
3 BeKTops! 1 KOOPANHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 7 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE ITIOHITUI CTCPCOMETPHU: TOUKA,
npsiMasi, INOCKOCTh, TpocTpaHcTBo. [IpaBmta
M300paKeHNs Ha PUCYHKAX: U300pakeHUs
HJ'IOCKOCTCﬁ, napajiCJIbHBIX IPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

IlonsaTus: MEPECCKArOIMECA IIIIOCKOCTH,
MEpECCKAromMeECA npsamMas U MI0CKOCTb

[lousTus: MEPECCKAOIMECA IIJIOCKOCTH,
NEPECCKAOIMECA IpsAMas U IMJIOCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEeKax

HauanpHbie cBeieHHS 0 KyOe U TUpamMue,
ux pa3BEPTKU U Mojeu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHus 0 KyOe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[Touarue 06 akCHOMaTHYECKOM IMOCTPOCHUU
CTCPCOMECTPHUH: AKCUOMBI CTCPCOMCTPHUHN U
CICACTBUA U3 HUX

[ToHsTHE 00 AKCHOMATHYCCKOM MOCTPOCHUHN
CTCPCOMECTPHUH: AKCUOMBI CTCPCOMCTPHUHN U




CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIICZICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 IIPOCTPAHCTBE: MEPECEKArONINecs,
napajuieNIbHbIC U CKPEIIUBAIONINECS PSIMBIC
[MTapannenbHOCTh MPSMBIX | IJIOCKOCTEH B

12 MIPOCTPAHCTBE: MapaUIeIbHBIC IPSIMBIC B
MIPOCTPAHCTBE; MapaIEIbHOCTh TPEX
TIPSIMBIX
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEH B

13 npocTpanctse: [lapannenbHOCTh PAMON 1
MJI0CKOCTH

14 VYTIIBl ¢ COHANPAaBJICHHBIMUA CTOPOHAMH

15 Yroa Mexay IpsMbIMU B IPOCTPAaHCTBE

16 Yroa Mexay npsIMbIMU B TPOCTPAHCTBE

17 [TapamienpHOCTh MIIOCKOCTEM:
napajuieNbHbIe MI0CKOCTH

18 CBoiicTBa napajijieibHbIX IIOCKOCTEN

19 [Ipocreiire npocTpaHCTBEHHBIE PUTYPHI HA
IUIOCKOCTH: TETPpadip, KyO, Mmapasiesenumne]

20 ITocTpoenue ceueHuii

21 ITocTpoenue ceueHuit

22 KonTtposnpHas padota o teme "[Ipsimbie u




IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"

[lepneHUKYIAPHOCTD NPSMON U IUIOCKOCTH:

23 NIEPIEHUKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuienbHbIe U
NIEPIEHIUKYISIPHBIE K IUNIOCKOCTH
o5 [IpsiMble TapajuIeabHbIE U
NEPIEHIUKYISIPHBIE K IUNIOCKOCTH
26 [Ipu3Hak nepneHauKyIspHOCTH IPSIMON U
IIJIOCKOCTH
27 [Ipu3Hak nepneHaAuKyIIspHOCTH IPSIMON U
IIJIOCKOCTH
08 Teopema o psIMOI EPIIEHIUKYISIPHON
IIJI0CKOCTH
29 TeopeMa o mpsAMOM NEPIEHANKYIISIPHOMN
IIJI0CKOCTH
30 TeopeMa o mpsAMOM NEePIEHANKYIISIPHOMN
IIJIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUAE OT
IIPSIMOM 10 IJIOCKOCTH
[lepnieHIUKyIIAp 1 HAKJIIOHHBIE: PACCTOSTHUE
32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH
[lepnieHIUKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE
33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPsIMOM 10 IIJIOCKOCTH
IlepnieHAUKyJIAp U HAKIIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IJIOCKOCTH




VYTIuIBl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM

35
U IJIOCKOCTBIO

36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOTIO yriia

37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JIBYTPAHHOTIO yIJia

38 [lepneHMKyISIPHOCTD INIOCKOCTEN: TPU3HAK
NEPIEeHIUKYISIPHOCTU JBYX INIOCKOCTEH

39 [lepneHMKyISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX IJIOCKOCTEH

40 [lepneHMKyYISIPHOCTD INIOCKOCTEN: TPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX IIIOCKOCTEH

41 TeopemMa o TpEX nmepneHANKYISIpax

42 Teopema o TpEX mepHeHANKYIApax

43 Teopema o Tpéx neprneHAnKyIsIpax
KontponpHas padoTa no remMam

44 "IlepnieHAUKYIAPHOCTD TPSAMBIX U
mrockocTel" u "YTiel Mexy NPSIMBIMU U
IJIOCKOCTAMU"
[loHATHE MHOTOTpaHHUKA, OCHOBHbIE

3

45 3JIEMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbl€ MHOTOTPAHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu u

16 OCHOBAHUS IPU3MBbI; IPsIMasi U HAKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
ITPU3MBI

47 [Tapamtenenunen, IpsAMOYTOJIbHBII

IapaJuiCJICIrIICa U €ro CBOMCTBA




48

IInpamua: n-yrojibHass NIMpaMuia, TPaHu U
OCHOBaHHUE NHpPaMU/bl; OOKOBAs U MOJIHAs
[IOBEPXHOCTh IUPaMU/Ibl; IIPaBUJIbHASA U
yceu€HHas nupaMuaa

49

[IpaBUIBHBIE MHOTOTPAHHUKU: TIOHSTHE
MPaBHILHOTO MHOTOTPaHHUKA; IPaBUJIbHAS
pHU3Ma U TpaBWIbHAS THPaAMHUIA;
MpaBHIIBHAS TPEYTOJIbHAS TUPAMHUIA U
MIpaBUJIbHBIN TETpadIp; KyO

50

[IpencraBnenue o NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3p, AOAEKadp U
MKOCAdIP.

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIIBHO TOYKH, MPSMOM, TUIOCKOCTH.
DNEMEHTBI CUMMETPUH B TUPAMUIAX,
napajuieJenumnenax, npaBuiIbHbIX
MHOTI'OIpaHHUKAX

52

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB!
pEéOpa, uaroHau, yribl

53

[Tnomaabe 60KOBOY MOBEPXHOCTH M TOJTHOM
MMOBEPXHOCTH MPSMOM TTPU3MBI, TIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSMOHN TIPU3MBI

54

[Tnomaabe 60KOBOY MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHON TUPAMHUIBI,
TeopeMa O IUIOMAIu OOKOBOM MOBEPXHOCTH
yceu€HHOM MUpamMuIbl

55

KonTposnpHas paboTa o teme
"MHororpaHHuKu"

56

ITousarue 00 00BEME




57 OO0BEM TUpaMHuIBI 1
58 O0BEM mupamMu b1 1
59 O0BEM mupamMu b1 1
60 OO6BEM mTUpaMuUIbI 1
61 OO6BEM TIPU3MEI 1
62 OO6BEM TIPU3MEI 1
63 O0BEM PU3MBI 1
64 KonTponsnas pabora no teme "OO0bEMBI 1
MHOTOIPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CCTEeMaTH3aITUs
65 3uanuit. [Toctpoenue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUM. Beraucienue paccToOsIHM: MEXK Y
66 JIBYMSI TOYKAMHU, OT TOYKH JIO MPSMOM, OT 1
TOYKH JI0 TNIOCKOCTH, MEX]TY
CKPEIMBAIOIIUMHUCS IPSIMBIMU
67 Hrorosas koHTpoabHas paboTa 1
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay
68 CKPEIIMBAIOIIUMHUCA TTPSIMBIMU, MEXKTY 1
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, IMameTp;
TIONIA/Ib MIOBEPXHOCTH CHephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; miomaab chepsl

N3obpaxenue cdepsl, mapa Ha MIOCKOCTH.

Ceuenns mapa

Hunmuaaprdeckas HOBEPXHOCTb,
o0pa3yromue MHIHHIPUICCKOM
MOBEPXHOCTH, OCh IIMJIHMHIPUICCKON
MTOBEPXHOCTH

Hunmuuap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
TIJI01A]Tb OOKOBOM M IMOJTHOM IMOBEPXHOCTH

N300paxkenne nuaInHApa Ha MIOCKOCTH.
Pa3Béprka nununapa. CeueHus: MWIMHIPA
(TIOCKOCTHIO, MapallIeIbHON W
MIEPIEeHIUKYISIPHON OCHU IIJIMHAPA)

Konnueckas IMOBCPXHOCTD, 06pasy}omne
KOHHYECKOM IMOBCPXHOCTH, OCb U BEpIINHA
KOHHYECKOM ITOBCPXHOCTH

Konyc: ocHOoBaHueE U BepiIMHA,
oOpa3ymolas U 0Ch; IJI0aas> OOKOBOM U
MOJIHOW MOBEPXHOCTH




Yceu€HHblil KoHyC: 00pasyromue u

9 BBICOTA; OCHOBAHHUS M OOKOBas
MTOBEPXHOCTh
N300pakeHne KOHyca Ha TIIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca

10 (TUTOCKOCTHIO, MapaJIIeIbHOW OCHOBAHUIO,
U IUIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPIINHY)

11 KoMOuHarms ten BpanieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OTIMCAaHHBIA OKOJIO c(ephl;

12 cdepa, BIIMCaHHAS B MHOTOTPAaHHUK WU B
TEJIO0 BPAIICHUS

13 ITousatue 06 00bEMe. OCHOBHEIE CBOMCTBA
00BEMOB Tel

14 O06bEM IUIMHAPA, KOHYCa

15 O06bEM mrapa u omaas chepsl
[TonoOHbIE TENa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTY TIOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

17 KontponbHas padoTa no temam "Tena
Bpamienus" u "O0bembl Ten"

18 BekTop Ha MII0OCKOCTH ¥ B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTAaHHE BEKTOPOB

20 YMHOX€eHHE BEKTOpa Ha YUCIIO
PasnoxxeHue BeKTOpa 10 TPEM

21 HEKOMIJIaHapHBIM BekTopam. [IpaBuio
napajuieNienunea

22 Pemenne 3aga4, cBSI3aHHEBIX C




IIPUMEHEHHUEM MPABUII JEUCTBUH C
BEKTOPAMH

23

[IpsimoyrosbHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CkalipHOe
MIPOM3BE/ICHUE BEKTOPOB

25

Beruucnenue yriioB Mexy NpsMbIMH U
IIJIOCKOCTSIMH

26

KoopanHaTHO-BEKTOPHBIN METOJI ITPU
pEelIeHNN TEOMETPUYECKUX 3a1a4

27

KonTtponbras padoTa o teme "BekTopsl u
KOOPAMHATHI B TPOCTPAHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTtu3anus 3HaHuA. OCHOBHBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpEeHUE, 0600IIEHNE 1
cucremMaTu3anus 3HaHuA. OCHOBHBIC
¢burypsl, GpakTbl, TEOPEMBI Kypca
IJIAHUMETPU U

30

[ToBTOpEHME, 0600IICHNE 1
cUCTeMAaTH3alys 3HaHUN. 3a1a4uun
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

31

[ToBTOpEHME, 0000IIEHNE U
cUCTeEMAaTHU3alysI 3HaHUN. 3a1a4uun
TUIAHUMETPUU M METOJIbI X PEIICHUS

32

[ToBTOpEHue, 06001mEeHNE U
cucreMaTtu3anys 3HaHui. OCHOBHBIE
¢urypsl, $akThl, TEOPEMBI Kypca




CTEPEOMETPUH

33 HrtoroBas KOHTpOJIbHAS paboTa 1

34 [ToBTOpEHue, 06001ICHNE 1 1
CHUCTEMaTU3alus] 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






