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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHS TCOMETPHHM B HANPABICHUU JTHUYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIHHOT0, XapaKTepe OTPaKECHUS
MaTEMaTUYECKOM HAyKOH SBIICHUI 1 TPOLIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHUYECKOT0 MOJIETMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIITUXCS, a
TaKk)K€ KA4eCTB MBIIUICHUS, HEOOXOAMMBIX /I aJanTallid B COBPEMEHHOM
0O11IECTBE.

['eomeTtpust siBsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU H3YUYECHUU OO0YUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIIEeHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO ObITHSA, (opma
OTPaXCHHUS OKPYKAIOMIETO0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AEATEILHOCTH, SIBISETCS



OJTHUM M3 MpO(PEeCcCHOHATBPHO BaXXKHBIX KayecTB, IMO3TOMY AaKTyajbHa 3a/aya
GopMupoBaHuss 'y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHS  o0pa3oBaHUs IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM YpOBHE Npe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eATeTbHOCTH.

JIOCTI)KEHHE 1€l OCBOEHHUs NpOrpaMMbl 00€CleUMBAaeTCs pEIIEHUEM
COOTBETCTBYIOLIUX 3a7ad. llpuopuTeTHeIMH 3aadyaMu  OCBOEHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISrOTCS:

e (opMUpOBaHHE TPEJCTABICHHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEACTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIIEHUs KaK
0 BaXXHEMIINX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSAIOIMIMX OINUCHIBATH U
U3y4daTh pa3HbIe SBJICHUS OKPY’KAIOLIETO MHUpA;

e (dopMUpOBaHHE YMEHHS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIHAX U B
peabHOM MHUPE MHOTOTPAHHUKH U TEJIa BPALCHUS;

e OBJAJICHHE METOJAMM PELICHHs 3aJlay Ha IOCTPOEHUS Ha H300paKeHMSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3aj]ad;
dopMupoBaHuEe yMEHHUS ~TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyKIeHusT B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
[IPAKTUYECKUM COAECPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronXcs,
MT03HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTHUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (YHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yYMEHHUE PaCIliO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YUCHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSABJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJCNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
CTEpPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, W OMNpeenéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HArIAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON AesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUYalIuXxcs B Kypce CTepeOMETPUM TPOBOJUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX OOpa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPONM HA HAMVIAIHOCTh, a
OIepupoBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUS.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPaHCTBEY. DOpMUpPOBAHHUE JTOTUYECKUX YMEHUMN
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHero 001ero oopa3oBaHusI.

Conep:xanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pachpenen€éHHbBIM [0 TrojJaM OO0y4eHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMU OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONMUXCs, PACHIUpST H
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenune reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyrorniue HUATUHIPUYECKON
MMOBEPXHOCTH, OCh LWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyromias W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, 00pa3yroiasi
U OCh; TUIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIue
U BBICOTA; OCHOBAHUS 1 OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, IUaMETp; IUIOMAL MOBEPXHOCTH CheEpBhl.
B3aumHoe pacrnonoxenue cepbl U IMIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
oAb cepsl.

N3o0paxenue Ten BpailleHus Ha TUIOCKOCTH. Pa3BépTka MHIIMHApPA U KOHYCA.

KoMOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tenl. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM I1apa 1 1iomaab cepol.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOOOHBIX TEJL.

Cedenus nmwmHApa (MapajsiebHO U MEPIICHAUKYIISPHO OCH), CEYEHUSI KOHYCa
(mapasienbHOe OCHOBAHUIO M MPOXOSIIECe Yepe3 BEPIINHY), CEUSHHUSI 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTd U B mpocTpaHcTBe. ClIOkKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
IIPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAWHAaTax. YTojd Mexay BekTopamu. CKalIpHOE IMPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMHA U IDIOCKOCTSIMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskTaHCKON UJIEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJB30BAaHUIO ITHX JOCTHIXKEHHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHMS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B MOCTPOCHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYNBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3iMyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HWHTEpEcax 370pOBOro U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COATaHCUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peryiisipHast Gu3ndecKasi aKTHBHOCTD ); (PU3MIECKOTO COBEPIIICHCTBOBAHMSI,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  TPOPECCHOHATBHON  JCSITENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTBHIO K aAKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HJKOJOTHYECKUX MPOoOJieMm;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, MOHUMaHHUEM
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeJIOBEUYECKOH eSITeIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYUMOCTH JUJIS Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KYyJIbTYpOW KaK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh TMPOCKTHYID U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECCO8 0OyUaruuxca (0ceoeHue
Memo008  NO3HAHUSL — OKPYJCarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
UCc1e008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBUS:

e BBISBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHIECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXKIY NOHATHIMH; (HOPMYITUPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3A,

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
YTBEpJUTEIbHBIE W OTPHUIATEbHBIC, CIWHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTtuBopeursi B (akTaxX, JTaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEpKACHUN (MpsMbIe U OT MPOTUBHOI0), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTL MHPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBO/IbI;

e BBIOMpATH crmoco0 penieHus yuyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOUpaTh HauOoJee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpOoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (OpMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHMWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro
0o0BbeKTa, SIBICHMS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIIECHHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIPOLIECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBISIBIATH Ae(OUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IIMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEACTABIATH €€ B PA3NHUHBIX (PopMmax,
WLTIOCTPUPOBATH TPadUUIECKU;

e OLICHMBATh HaJIEKHOCTh uHbOpMaITUu 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHble  Oelicmeus, 00ecneyusaom

copmMupo8aHHoCcms CoyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oo0menue:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSIMHU
U 1eJIsIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BhIpaXkaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
poO0JIeMBbl, pelaeMoil 3a/1auM, BHICKAa3bIBaTh UAEH, HALIEJICHHbIE HAa TIOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYXMBATh pa3ju4yve M CXOACTBO MO3UIMI; B
KOPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHus  3a7ayd,  JKCIEPUMEHTA,
UCCJIeI0BAaHNUS, MPOEKTA; CAMOCTOSITEIHHO BRIOUPATh (DOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHun4ecTBo:

MOHUMATh U UCIIOIL30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUTyTLHOM
paboThl TpPU pelIeHUH YYeOHBIX 3aj]ay; MPUHUMATH 1E€JIb COBMECTHOM
NEeATeNIbHOCTH, IUIAHHUPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXKIaTh MpoOLECC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOIHATH CBOI YacThb pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

3) Ynusepcanvnoie pecynamuensie oeiicmeaus, obecneuusarom popmuposamue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 pelICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB i COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHIA ¢ y4ETOM HOBOM
UHGOPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIETh HABBIKAMHM IIO3HABATENIBHOW peQIeKCMH KaK OCO3HAHUSA
COBEpILIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pEeLICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [TPY PEIICHUH 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBUSIM, OOBACHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKECHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
11 KVIACC

OnepupoBaTh MOHATHAMH: ITUIUHAPUYECKAs IOBEPXHOCTh, OOpasyrommue
ATMHAPUICCKOHN MMOBEPXHOCTH; IIWJIMHAP; KOHUYECKAst TOBEPXHOCTH, 00pa3yromnue
KOHUYECKOHN TTOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTs B3aUMHOE pacoNoKeHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAaHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJOS;
L1aPOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallCHMS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUIMHU: MHOTOTPAHHUK, BIIMCAHHBIN B cPepy M OMMUCAHHBIH
okoJ1o cdepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIH TEJIO BPAIICHHUS.

BbIYuCHSATh COOTHOIICHHUS MEXIY IUIOMIA[sMU MOBEPXHOCTENH U 00BEMaMHU
MOA00HBIX TEIL.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInosiHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAICHUS.

W3BnekaTp, WHTEPHPETHPOBATH H MNpeoOpa3oBbIBAaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MTPOCTPAHCTBE.

BbITONHATE  ICHCTBUSA  CJIOXKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB W
YMHOKEHHUS BEKTOpA Ha YUCIIO, OOBACHITH, KAKUMU CBOMCTBaMH OHU 00JIaJatoT.

[TpumeHsaTs TpaBUIIO MapaJIeIeTUIeA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIYJIh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, Yrol MEXIy
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUTAHAPHEIE
BEKTOPBI.

HaxomuTe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJISIPHOE TMPOW3BEJCHUE, pPACKIAABIBATh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/maBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.



[TpumensTh reomeTpruueckue (HakThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOIaraloInX HECKOJIBKO I1aroB peIEHNUs, €CIIH YCIOBHS IPUMEHEHUS 3a/1aHbl
B IBHOU (hopme.

Pemate mpocTeiinine reoMeTpuuecKue 3aJadd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3agauM Ha 10Ka3aTENbCTBO MATEMAaTHMYECKUX OTHOUIEHUH H
HAXO0XJEHUE F€OMETPUUYECKUX BEIMYHMH MO0 00pasliamM Wiu alropuTMam, NpuMeHss
M3BECTHBIE METO/Ibl TP PEIIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumensT, mpocTelliie MNpOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoAUTH TpUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
’KU3HU, pPacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHsATh MONy4YeHHbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TPUMEHSTh HM3yUYEHHBbIE TOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh  pealibHbIE
CUTyallud Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAXO0XKICHUEM T€OMETPHUUECKIX BEJTUYUH.



11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uu¢poBbIe
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena BpameHus 12
OO6bEMBI TEN 5 1
3 BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHnue, 06o0IICHNE, 7 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue cheps! u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pasyroue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITMHIPUYCCKON
MTOBEPXHOCTH

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 oCh;
IUI0IIa s OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne uiIMHAIpa Ha TII0CKOCTH.
Pa3pépTka nmnunapa. Ceyenus
HUWIHHAPA (TUI0CKOCTHIO, MapaieIbHON
WM NIEPIEHAUKYIISIPHON OCH
WIHH]IPA)




Konnueckas noBEpXHOCTb,
o0Opa3yrine KOHUIeCKOU
IIOBEPXHOCTHU, OCh U BEpILIKHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue u BepvHa,
oOpa3yroias U 0Cbh; IUIONaAb OOKOBOH
U MIOJTHOW MTOBEPXHOCTHU

YceuéHHbIi KOHYC: 00pasyrouue u
BBICOTA, OCHOBAaHUS U OoKkoBas
IIOBEPXHOCTH

10

N300pakenne KoHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TJI0CKOCTHI0, MapalIeIbHOM
OCHOBAHHIO, U MJIOCKOCTBIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO
ctepsr; cepa, BIucaHHas B
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O0BEM nMIMHIpaA, KOHYCA

15

O6bEM 1mapa u mIomaas cepsl

16

[TogoGHbIE Tena B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTy IO IMU
MOBEPXHOCTEH, 00BEMaMK MOA0OHBIX
TN




KonTtponeHas pabota no temam "Tena

17 Bpamenus" u "O0beMbl Ten"

13 BexTop Ha mI0cKkoCcTH U B
MIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPaA Ha YUCIIO
Pasnosxxenne BexTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio
napajuiefenunesna
Pemenne 3agad, CBSI3aHHBIX C

22 MIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOpaMH
[IpsimoyrosbpHas cucteMa KOOpAUHAT B

23 npoctpanctBe. KoopanHaTtel BeKTopa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

)5 Boruncnenue yrioB Mexy NpsIMBIMU U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pELIeHUH TeOMETPUUECKUX 3a/1a4
KouTtponbHas paborta o teme

27 "BekTopbl U KOOPJIMHATHI B
npocrpanctae"
[ToBTOpeHnue, 060061eHNE 1

)3 cucreMarusanus 3HaHui. OCHOBHbIE

¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI




29

[ToBTOpEHUe, 0600IICHNE U
cucremaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPU U

30

[ToBTOpEHUe, 0000IICHNE U
cUCTEMATH3aIA 3HaHUH. 3agaun
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

31

[ToBTOpEeHue, 0600IICHNE U
cHCTeMaTH3aIMs 3HaHu|. 3a1a4un
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

32

[ToBTOpEeHuEe, 0600IICHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepeoMeTpUn

33

Hrorosas koHTpoJbHAs paboTa

34

[ToBTOpEeHUE, 0600IICHNE 1
cUCTEMAaTU3aIys 3SHaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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