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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAaHWS M aKTUBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE Ppa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTUYECKUE YMEHHS, CBSI3AHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOGECCUOHATBHON JEATEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb Ha YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcsi, MO3HAaBaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue o0pa3a HPOBOAUTCA € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teya BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henemo B 10 kimacce n 1 vac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEpeOMETpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHCTBO. lloHATHE 00 akcMoMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMHO€e pacnoiokeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, ITapaUIeNIbHBIE U CKPEIUBAIOIINAECS IIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: MAapaJUICIIbHBIE IPSAMBIE B IIPOCTPAHCTBE; MAPAIUIENBHOCTD TPEX
NPSAMBIX; IMAPAJUIENBHOCTh MPSMOM M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMU; YIOJI MEXAY IPSAMBIMU B
npocTpancTBe. IlapamienbHOCTh IUIOCKOCTEH: IapajulelIbHbIE IUIOCKOCTH; CBOMCTBA IAPAJUIEIBHBIX IUIOCKOCTEM.
[Tpocreiimre npocTpaHCTBEHHBIE (PUTYPBI HA TIOCKOCTH: TETPAdIp, KyO, Napajljiesienune/; IOCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD NMPAMOW U IJIOCKOCTHU: NEPIEHANKYJIAPHBIE NIPSMBIE B IPOCTPAHCTBE, MPSIMBIE MTAPAIIIIEIbHBIE
U TEPIECHANKYJSPHbIE K IUIOCKOCTH, NPU3HAK MEPNEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpPEMa O MpPAMOU
NEPIEHINKYJAPHOW IUIOCKOCTH. YTIJIbI B IMPOCTPAHCTBE: Yrojd MEXKIYy MNPSAMOW M INIOCKOCTBIO; JIBYTPAaHHBIA YIOJIL,
JIMHEWHBINA yroJl ABYTPAHHOIO yria. IIepreHauKyIsip 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
OpssIMOM 10 TUIOCKOCTH, MPOEKIUs (QUIrypbl Ha IUIOCKOCTb. llepneHAMKYISpHOCTh IUIOCKOCTEH: TMpU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpE€X MepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOIOTrpaHHMKA, OCHOBHBIC DJIEMEHTbl MHOIOIPAaHHUKA, BBIIIYKJIBIE W HEBBIIIYKJIBIE MHOTOI'DAHHUKY;
pa3BépTka MHOrorpaHHuka. [Ipusma: nN-yronpHas npusma; rpaHd U OCHOBAHHUs IPU3MBI;, NIPsMasi U HAKJIIOHHAS NPU3MBI,
OOKOBass M TOJIHAsg MOBEPXHOCTh MNpu3Mbl. [lapamnenenunes, MpsIMOYTOJbHBINA Mapajielenure]] U €ro CBOMCTBA.
[Mupamupa: N-yroiapHas NHpaMuja, TPaHU M OCHOBAHHWE MHUPAMU[bI; OOKOBask W TOJIHASL TIOBEPXHOCTh MUPAMU/IBI;
NMpaBWIbHAS W YyCEYEHHAs NUpaMuAa. OJIEMEHThl NPU3Mbl W TNUpaMuiabl. [IpaBUIbHBIE MHOTOTPaHHUKH: ITOHSTHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHAS NPU3Ma W NpPAaBUIbHAA NHPAMUIA; IIPABWIbHAS TPEyroJibHas NUpamMuia H
paBWIbHBIN TeTpasip; Ky0. [IpeacraBnenue o npaBuiIbHBIX MHOTOTPAaHHUKAX: OKTa3Ap, AoJAeKasAp U ukocayap. CeueHus
IIPU3MBI U IMPAMHU/IBI.



CuMMmeTprs B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTU. DJEMEHThl CUMMETPHH B
nupamMuaax, napajienenunenax, IpaBuIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 371€eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribl. [lmomaas OOKOBOM MOBEPXHOCTU M IMOJTHOMN
HOBEPXHOCTU MPSAMOM IMPU3MBI, IUIOIIAJh OCHOBAHWW, TEOpeMa O OOKOBOHM IMOBEPXHOCTH NpsAMOM mpu3Msbl. Ilnomans
OOKOBOI1 OBEPXHOCTU U NMOBEPXHOCTH MPABUIBHON MUpPAMUbI, TEOPEMA O IUIOIMIAIU yceu€HHOM mupaMusl. [lonarue 06
00Bpéme. O0BEM MUpaMuUAbl, TPU3MBI.

[TonoGueIe Tena B mpocTpaHcTBe. COOTHOMIEHUSI MEXKAY IJIOMIAIMU TOBEPXHOCTEN, 00BEMAMHU MOAOOHBIX TEN.

11 KIIACC

Tesia Bpalmenus

[{unuaapuyeckas NOBEPXHOCTh, 00pa3yrolue IUIUHAPUIECKON TOBEPXHOCTH, OCh LIMIUHAPUYECKON TOBEPXHOCTH.
[unuuap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolias U OCh; MIONIAAr OOKOBON U MOJHOM MOBEPXHOCTH.

KoHnueckasi moBepXHOCTb, 00pa3yrouMe KOHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON MOBEPXHOCTH.
Konyc: ocHOoBaHue M BepiliMHA, oOpasyrolias U OCh; IUIONIAJb OOKOBOW M TOJIHOW TMOBEPXHOCTHU. YCEUEHHBIH KOHYC:
oOpa3yrollne U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUaMeTp; IUIONIaJb MOBEPXHOCTH cdepbl. B3aumuHoe pacnosnoxkenue cdepbl U
IJIOCKOCTH; KacaTesbHasl IIIOCKOCTh K cepe; momans chepsl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHaiuu ten BpallleHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO cdepsl; cdepa, BIIMCAHHAS B
MHOTOTPAaHHHUK, WJIA TEJIO BpaICHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME IPSIMOYTOIBLHOTO MapasuIeenuIea u
cnenctus u3 He€. OO0bEM HMIIMHIpaA, KoHyca. OO0BEM 11apa U mionaab cepsl.

[TonoOnbie Tena B npocTpaHcTBe. COOTHOILICHHS MEXY IUIOMIAAIMU MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ.

Ceuenusi uunuHapa (MapauieIbHO U TMEPIEHAUKYISIPHO OCH), CEUYEHHUS KOHyca (MapajijieIbHOE OCHOBAaHUIO M
POXOJIIEe YEPE3 BEPIUNHY), CEUEHHUS [Iapa.

BeKTOpbl M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha MIOCKOCTH U B mIpocTpaHCTBE. CIIOKEHUWE M BBIYUTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIIO.
Pa3snoxxenue BekTopa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuino mapannenenunena. PemreHue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIPaBUJI ACUCTBUM C BekTopaMu. [IpsmoyrompHas cucrtemMa KOOpAMHAT B INpocTpaHcTBe. KoopauHaTel
BekTopa. IIpocreiimme 3amaum B KOOpAMHATAX. YTOJN MeXAy Bekropamu. CKalsipHOE IIPOU3BEIACHHUE BEKTOPOB.
Berunciienre yriioB Mexay NpsMBIMA U IIIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PEUICHUH T'€OMETPUYECKUX
3az1ad.

IHJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yIbTaThl OCBOCHUS IIPOTPaMMbl YIEOHOTO TIpeaMeTa «MaTeMaThKay XapaKTepru3yrTCs:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONU MO3UIIUKM 00YYaIOIIETroCs KaK aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
00111eCTBa, MPEICTABICHUEM O MAaTEMATUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUH, MPOLETYP
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M TP.), YMEHHUEM B3aUMOJEHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBHH C MX (PYHKIMSAMHU U Ha3HAYCHHUCM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKOM HWJIEHTUYHOCTH, YBaXKEHHUS K TPOIUIOMY U HACTOSIIEMY
POCCUKCKOM MAaTEeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHHUSM POCCUUCKUX MATEMATUKOB W POCCHUMCKOMN
MaTEeMaTUYECKOM IITKOJIBI, K UCTIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUA,
ATUYECKOr0 TMOBEJCHHMS, CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHXKEHUM HAyKU U JEATEIBbHOCTHIO YUYEHOTO;
OCO3HaHMEM JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMYMBOIO OYAYIIETo.

JcTeTHYECKOe BOCIIUTAHME:



ACTETUYECKUM OTHOIIIEHWEM K MUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEIICHHH, pacCyKICHUI; BOCIIPUUMYNBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM Pa3InIHBIX BUOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI IPUMEHATh MaTEMAaTHUECKHE 3HAHUS B MHTEpEecax 3JI0POBOTO M Oe30IMmacHoro odpasa
JKW3HHU, OTBETCTBEHHOT'O OTHOIICHMUS K CBOEMY 3J0pPOBBIO (370pOBOE MHUTaHUE, COAJaHCUPOBAHHBIA PEKHUM 3aHATHH U
OTHbIXa, perysipHas Qu3ndeckas aKTUBHOCTH); (U3MUECKOTO COBEPIICHCTBOBAHUSA, NPH 3aHATHUAX CIOPTHUBHO-
037I0POBUTEIHHON JEATESIHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOHS; MHTEPECOM K Pa3uyHbIM chepaMm mpodeccuoHaabHOM
JeATEeIIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM M €€ NPWIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOpP OymyIeit
npodeccun W peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTBHIO M CIOCOOHOCTBIO K MAaTeMaTHUYECKOMY
00pa3oBaHWI0 M CaMOOOPa30BaHUIO HAa TPOTSHKEHWU BCEH JKM3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTHYECKUX 3a/1a4 MaTeMaTHYECKOW HAPaBJICHHOCTH.

IK0JIOru4YecKoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTBIO IKOJIOTUYECKON KYIbTYPhI, TOHUMAHUEM BIUSHUS COIHUATHLHO-DKOHOMHYECKHUX IMPOIIECCOB Ha
COCTOSIHME€ TIPHPOAHOM ¥ COIMAIBHOM CpEIbl, OCO3HAHWUEM TJI00aJBLHOTO XapakTepa dKOJOTHYCCKUX MPpoOIIeM;
OpUCHTAIlMCH Ha TPUMEHCHHE MaTEMaTHYCCKUX 3HAHWUW I penieHus 3agad B O0JacTH OKPYIKAIOIICH CpeIbl,
MJIAHUPOBAHUSI TIOCTYITKOB M OIIEHKH MX BO3MOXXHBIX MOCIICCTBHI IS OKPYXKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

C(OPMHPOBAHHOCTBIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
OOIIIECTBEHHON MPAKTHKH, MIOHUMAaHUEM MaTEMaTHYCCKONH HayKH Kak c(hepbl YeIOBEUSCKOW JESITCIIbHOCTH, JTAIloB e
pPa3BUTHS ¥ 3HAYMMOCTH JUIsl Pa3BUTHS IIUBUIIN3AIIMN; OBJIAQJICHUEM SI3BIKOM MATEMAaTHUKA M MAaTEMaTHYECKOW KYJIbTYpOM
KaK CpEJICTBOM TMO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO U UCCIEIOBATEIBCKYIO IEATEIHbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yibTaThl OCBOCHHS MPOTpaMMbl y4deOHOro mnpeamera «MaremaTuka» XapaKTepU3yITCs
OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHLIMU OetCmMEUIMU,

VHUBEPCATIbHBIMU Pe2YTISIMUGHBIMU OCUCMBUSIMU.

1) Vuueepcanvivie noznasamensHsle oelicmsus, obecneuusaiom Gopmuposanue 6az06bix KOSHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoeHue Memooo8 NO3ZHAHUSL OKPYHCAOUe20 MUpa; NpUMEHEHUe JIOSUYECKUX, UCCLe008aAMeNbCKUX
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

Bba3oBble Jornyeckue aeiicTBUs:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIEC NPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHATUM, OTHOLIEHHM
MEXy TMOHATUSAMHU; (OPMYJIHMPOBATh ONPEICICHUs NOHATUN; YCTAHABIMBATH CYLIECTBEHHBIH IPU3HAK
KJIacCCU(UKALMU, OCHOBaHMSI JIsl 0O0OIIEHUS U CPaBHEHHUS, KPUTEPUHU IPOBOIUMOTI0 aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIUPOBaTh M NPEeOOpa3oBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE M  OTpPULATENIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKJICHHUSX; TPEAJIaraTb KPUTEPHUM JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUNIL;

JenaTb BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHHUI,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENBHO JI0KA3aTENbCTBA MAaTEMaTHYECKUX YTBEPKICHUM (IpsiMble W OT MPOTUBHOIO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCOO perieHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUs, BRIOUpaTh HamboJsee
MNOAXOSIINNA ¢ YUETOM CaMOCTOSTENbHO BbIICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejnLCKue 1eHCTBUA:

WCIIOJIb30BAaTh  BOIMPOCHl KaK HCCIEAOBATENIbCKUNA HMHCTPYMEHT TIO3HAHUSA, (POPMYIHPOBATH  BOIPOCHI,
dbuKcupylonme MPOTUBOpPEYNE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;



MPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTUYECKOr0 OOBEKTa, SIBJICHUS, MPOILIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMU, SIBJICHUSIMU,
IPOLIECCAMH;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHHS W BBIBOJALI 1O pe3yJbTaTaM MPOBEAEHHOTO HaOIIOACHUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, @ TAKIKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISABJIATH J1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC U JUIs pELICHUS 3a/1a4H;
BbIOMpaTh MH(GOPMALMI0O M3 HCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIW3UPOBaTh, CHCTEMATU3UPOBAThb U
MHTEPHPETUPOBATH UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYPHUPOBATh HHPOPMALIKIO, IPEACTABIATH €€ B pa3IMYHbIX (OopMax, WILTIOCTPUPOBATH IPaPUUECKU;
OLIEHUBATh HaAEKHOCTh MH(OPMALIUU IO CAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHuueepcanbHvle KOMMYHUKaAmMUGHble Oelicmeus, 00ecneuusarom CcoOpMUPOBaAHHOCMb COYUATbHBIX HABLIKOG
00yuaruuxcs.
OO0uenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYKJICHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEISIMU OOUIEHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXXaTh CBOO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS IO X0y PELICHUS
3a71a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTAT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAaeMOl TeMbl, MpOOJEMBbl, pelaeMoil 3aaayu,
BBICKAa3bIBaTh WJCH, HAIIEJICHHbIE HA TMOWUCK PEIICHUS; COIMOCTABIIATh CBOM CYKICHHUS C CYXKICHHUSIMHU APYTUX
YYaCTHUKOB JMajiora, oOHapyXMBaTh Pa3lIUYUe€ W CXOJICTBO MO3UIMI; B KOPpPEKTHOU ¢opme (PopMyIupoBaTh
pa3HOrIacus, CBOM BO3PAXKEHU,

MIPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIE0BaHMS, TPOCKTA; CAMOCTOSTEILHO BHIOMPAThH
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CorpyaHu4ecTBo:



MOHMMAaTh W MCMOJb30BaTh MPEUMYIECTBA KOMAHAHONW M HMHIWBUIYaJbHOW pabOThl MpPHU PEIICHUH Y4YEOHBIX
3a]a4; MPUHUMATH IIeJIb COBMECTHOM JESATENBbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paboTHl,
pacmpenenaTh BHIbI paldoT, TOTOBapHUBAThCA, OOCYXAAaTh MPOIECC M Pe3yibTaT padoThl; 0000MaTh MHEHUS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYKIeHHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBITMIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUS C APYTMMHU UYJCHAMH KOMaH/bI; OICHUBAThH
KaueCTBO CBOETO BKJIA/la B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

3) Vhusepcanvuvie pecynsmushvle oelicmsus, 006ecneuusarom GQopmuposane CMulCi08blX YCMAHOBOK U HCUHEHHBLX

HABLIKOB TUYHOCTIU.
Camoopranuzamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 peHIeHUs ¢ y4ETOM UMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJITh HABBIKAMHU I103HABATCIBHOM pPehIEKCHU KaK OCO3HAHMs COBEPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, WX PEe3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJISA Mpolecca U pe3ysbTara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPU PEIICHUM 3aa4l, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa LIEJIU U YCIOBUAM, OOBSICHATH MPUUYUHBI JTOCTHIXKEHUS WM HEJOCTHXKEHUS
pe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OHCpI/IPOBaTB IMOHATUAMU: TOYUKA, IIpAMasd, IJIOCKOCTD.



[IpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX MPU PELIEHUN T€OMETPUUECKUX 3a/a4.

OnepupoBaTh NOHATUSMH: MAPATUIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSAMBIX U INTIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE pacloio’KeHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTpaHHOTO YIJia; JTUHEHHBIN yromi
JBYTPaHHOTO yTJIa; rpajycHasi Mepa JBYIPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIYKJIbI MHOTOTPAHHUK, JIEMEHTHl MHOTOIpaHHUKA,
MPaBUWIbHBIA MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (TUPaMK/Ia; MpU3Ma, MPSMOYTOIbHBIN Mapaiesenumnes, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS i KiacCU(UKAIUU (BBIMYKJIbIE M HEBBIMYKIbIC
MHOTOTPaHHUKH; TTPABUIILHBIE MHOTOTPAHHUKY; MIPSIMbIE M HAKIIOHHBIE TIPU3MBI, TapaslIeICTUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METOJ CJIEIOB.

CTpouTh Ce€ueHHs] MHOTOTPAHHHUKOB METOJIOM CJEIO0B, BBINOJHATH (BBIHOCHBIE) MUIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTp 3aaun Ha HaXOXKIEHUE T'€OMETPUYECKUX BEJIMYMH MO olOpasliaM WM alropuTMam, MPUMEHsSS U3BECTHBIC
aHAJIMTHUYECKUE METOJbI MPU PELICHUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4 Ha BBIUYMUCIECHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU J0 IMIIOCKOCTH, MEK/TY CKPEIIMBAIOLIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HAXOXKJECHUE TE€OMETPUYECKUX BEJIMYMH MO 00pasiaM MW aJropuTMam, MPUMEHSS U3BECTHHIC
AHAJIUTUYECKUE METOAbl MPU PELICHUH CTaHAAPTHBIX MATEeMaTUYECKUX 337ad Ha BBIYUCIEHUE VYIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMUA, MEXAY MPSMOM U MIIOCKOCTHIO, MEXKY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Breruncnarh 00bEMBI U TIIOMIAIM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MUpaMujia) ¢ MPUMEHEHUEM (HOpMYIT,;
BBIYHCIIATh COOTHOIIEHUS MEXK/IY TIJIOMIA SIMUA MTOBEPXHOCTEN, 00BbEMaMU MOAOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETpPHUH; LIEHTP, OCb U
MJI0OCKOCTh CUMMETPUHU (DUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax,
IIPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.



[TpumeHsTh TeOMeTpUYECKUEe (PaKThI ISl PEHICHHUs] CTEPEOMETPUUECKUX 3a]ad, MPEANOoIararoiMXx HECKOIbKO MIaroB
pelleHus1, eClii YCIOBHsI IPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme.

[IpyMeHATE TPOCTEMIIME NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU DPEIICHUHU
CTEPEOMETPUYECKHUX 3aay.

[IpuBOANTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HHU, PACIIO3HABATH IPOSBICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IpyMEHATh MOJIy4EHHBIE 3HAHWA HA IPAKTUKE: AHAIW3UPOBATH pPEAJbHBIE CUTYyallMH W INPUMEHATH W3YYEHHBIE
HNOHATHS B MPOLECCe IOHUCKA PELICHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM NpOOJIEMBbl, MOAEIUPOBATH pEaJIbHbIE
CUTyallUd Ha S3bIKE I€OMETPHUH, UCCIIENOBATH IOCTPOCHHBIE MOJEIU C HCIIOIb30BAHUEM I'€OMETPUYECKUX MOHATUH U
TEopeM, ammnapara anreOpbl; pelmaTh NPaKTUYECKUE 3aauu, CBI3aHHBIE C HAX0K/IEHUEM T€OMETPUUYECKUX BETUYHH.

11 KIIACC

OnepupoBaTh MOHATHAMU: ITUIHHAPHUICCKAS TOBEPXHOCTh, 00pa3yIoNue MIIMHIPUISCKON MOBEPXHOCTH; IIUITHH]IP;
KOHWYECKas IOBEPXHOCTh, 00pa3yrome KOHMIECKOH MMOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTh B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOI CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOH, OCHOBAHHE
IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boraucisite 00BEMBI U TJIOMIAM TTIOBEPXHOCTEHN TEI BpaIlleHUs, TEOMETPUIECKUX TEJl C MPUMEHEHHEM (OPMYIL.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHK, BIIUCAHHBINA B c)epy M OMHMCAHHBIA OKOJO cdepsl; cepa, BOUCAHHAS B
MHOTOTPaHHHK WJIH TEJIO BPAICHUS.

BBIYUCIISTE COOTHOMIEHUS MEKTY TUIONIAISIMH IIOBEPXHOCTEH U 00bEMaMH IMOJOOHBIX TEJI.

N306pakath udydaeMbie GUTYPHI OT PYKH U ¢ TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoITOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUJ CBEpPXY, COOKY, CHU3Y;
CTPOUTH CEUSHUS TeJl BPAIICHUSI.



W3Bnekatb, HHTEPIPETUPOBATH M MPEOOPa30BHIBATH MH(POPMAIIHIO O MMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX,
IIPEACTABICHHYIO HA YEPTE)KAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHMSI BEKTOpA Ha YUCIO, OOBSCHATD,
KaKUMU CBOMCTBaMH OHU 00JIaIatoT.

[IprMeHATH IPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, Yroj MEXIY BEKTOPaMM, CKaJIIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPAMU, CKaISIPHOE IIPOU3BEICHUE,
packiaabIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpumeHsTh TeoMeTpruyecKue QaKThl AJI PELICHUS] CTEPEOMETPUUYECKUX 3a]1ad, IPEANOJaraloliiX HECKOIbKO I1aroB
pEeLIeHuUs, €CJIU YCIOBUS PUMEHEHUS 3a7aHbl B IBHOU (popme.

Pemats npocreiinme reoMeTpUYECKUE 3a/1a4M Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKMX OTHOUIEHWHA W HAXOXKACHUE T€OMETPUYECKHX BEJIWYWH I10
o0paslaM Wiv airopurMam, NpUMEHs sl ©3BECTHBIE METO/IbI IIPU PEILICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/a4.

[IpyMeHATE TPOCTEUIIME NPOrPaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHMKALIMOHHBIE CHUCTEMBI IIPU DPELICHUH
CTEPEOMETPUYECKUX 3a4ad.

[IpuBOINTH MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJy4eHHBbIE 3HAHMA HA IPAKTUKE: aHAIW3UPOBATH PEAJbHBIE CUTYyallMH W IPUMEHATH U3Y4YEHHBIE
NOHATHUS B MPOLECCe TOUCKA PEUICHUS MaTeMaTHYeCKH CQOPMYJIUPOBAHHOM MpOOJIEMBbI, MOAEIUPOBATH pEalbHbIC
CUTYyallU! Ha SI3bIKE I'€OMETPHUH, HMCCIIENIOBATH IOCTPOCHHBIE MOJEIN C WCIIOJIb30BAHUEM TI'€OMETPUYECKUX MOHIATHUH U
TEOpeM, arlrapaTa anreOpbl; pelarb NPaKTUYECKUe 3a7a4n, CBSI3aHHbIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena Bpamenus 12
OOBEMEBI TEN 5
BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001IeHNE, 7 1
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
IMOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne uudgpoBbie
Tema ypoka Kourpoabuble IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,
npsimasi, MJI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 M300pakeHUs Ha PUCYHKAX: U300pakeHUsI 1
TUTOCKOCTEH, TapajuIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHBI OTpPE3Ka
5 [TonsTHs: MepeceKkarouecs MIOCKOCTH, 1
nepeceKarommecs npsmasi ¥ miockocThb
3 [TonsTus: nepecexaromyecs MIOCKOCTH, 1




IepeceKaromumecs npsamMas u 1mioCKOCTb

3HaKOMCTBO C MHOTOTPaHHHKAMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PUCYHKAX, Ha NPOCKIMOHHBIX YEPTECIKAX

HauanpHbie cBeieHHs 0 KyOe U TUpaMHJIC,
ux pa3BEéPTKH U Mozenu. CedeHust
MHOT'OTPaHHUKOB

HavanwsHbie cBeieHNs 0 KyOe U mupamu/e,
uX pa3BEépTku u Moaenu. CeueHus
MHOTOTPaHHUKOB

[TonsTre 06 akCMOMaTUYECKOM IIOCTPOESHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

10

[TonsiTre 06 akCMOMaTUYECKOM OCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHUU: aAKCUOMBI CTCPCOMECTPUN U
CICACTBUA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICOCTBUA N3 HUX

11

B3anMHOe pacnionoxeHue npsmbIx B
IIPOCTPAHCTBE: IIEPECEKAIOIUECS,
NapaJuIeNIbHbIE U CKPEINBAIOIINECS TIPSIMbIE

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: MapaliesbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MapaIENbHOCTh TPEX




MIPSIMBIX

HapaJ'IJ'IeJ'ILHOCTB IMpAMBIX U IUIOCKOCTEH B

13 npoctpanctse: [lapanienbHOCTh PAMOIL U
IJIOCKOCTH

14 VYTIIBl ¢ COHAINIPaBICHHBIMU CTOPOHAMU

15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE

16 Yron Mexay npsMbIMU B IPOCTPAaHCTBE

17 [TapamienbHOCTB IIOCKOCTEN:
napajuiebHbIe II0CKOCTH

18 CBoiicTBa napajieNbHbIX INIOCKOCTEN

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPBI HA
IUIOCKOCTH: TETpas3p, KyO, napasuiesenumne

20 [Toctpoenue ceueHuii

21 Iloctpoenune ceuennii
Kontponbnas padota o teme "lIpsmbie u

22 IJIOCKOCTH B TIpocTpaHcTBe. [lapamnensHocTh
MPSIMBIX U IIJIOCKOCTEN"

93 [IepneHMKyISApPHOCTD NPSMOM M IUIOCKOCTH:
MEPIEeHIUKYJISIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 IIpsimble napasuienbHbIE U
MEPIEHIUKYIIPHBIE K IIJIOCKOCTH

25 [IpsimMble mapanienbHble U
MEPIEeHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U
IJI0CKOCTH

97 [Ipu3HaK NepneHMKyJIIpHOCTH MPSIMON U

IIIIOCKOCTH




TeopeMa 0 npsAMON NEepIEHIUKYISIPHON

28
IJIOCKOCTH

29 TeopeMma 0 npsAMON NEepIEHIUKYISIPHON
IIJIOCKOCTH

30 Teopema o IpsMOH NEePIICHANKYIISIPHOM
IJIOCKOCTH
[lepneHquKyYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IJIOCKOCTH
[lepneHquKyYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 IIJIOCKOCTH
[lepnieHIUKYNIAp M HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT
MPSIMOM A0 MIIOCKOCTH
IlepnieHIUKYNAp ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIOCKOCTH

35 VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IPAMOM
U IIJIOCKOCTBIO

36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

37 JIByrpaHHBIN yTroJl, JTMHEHHBIN Yroi
JBYTPAHHOIO yIJIa

38 [lepneHMKyISAPHOCTD MIJIOCKOCTEMN: TPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

39 [IepneHMKyYISAPHOCTD MIJIOCKOCTEMN: TPU3HAK

MEPIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH




40

IlepneHUKYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
IIEPIEHIUKYIIIPHOCTH JBYX IUIOCKOCTEH

41
42

TeopeMa o TpEX nepHeHANKYIIApax

Teopema o Tpéx nepneHAUKYISIpax

43

44

45

46

TeopeMa o TpEX nepHeHANKYIIApax

KontposbHas paboTa mo temam
"[leprieHAUKYASAPHOCTD NPAMBIX U
mockocTeil" n "Yriabl MeXy NPSIMBIMU U
IUIOCKOCTIMH"

ITonstue MHOTI'OI'paHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'pAaHHUKA, BBIITYKJIBIC U
HEBBIITYKIIBIC MHOT'OT'PAHHUKH, paSBépTKa
MHOI'OI'paHHHUKa

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3MBbI; OOKOBas U TMOJIHAs TOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, NpsMOYTOJIbHBII
napajJieJIenuIe] 1 ero CBOUCTBa

48

[Inpamupa: N-yroapHas MUpaMuIa, TPAHU U
OCHOBaHUE MHUpaMUJIbl; OOKOBas U MOJTHAS
IIOBEPXHOCTh MIUPAMU/IbI; IPaBUJIbHASA U
yCeu€HHas nupaMuaa

49

[IpaBuIIbHBIE MHOTOTPaHHUKH: TTIOHSITHE
MPaBUILHOTO MHOTOTPAHHUKA; TTPaBUIIbHAS
MpU3Ma ¥ MpaBWIbHAS TUPAMHUIA;
MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
MIPaBWIbHBIN TeTpadip; KyO




IIpencrasnenue o MpaBUIBHBIX

50 MHOT'OTPaHHUKAX: OKTadAp, AOJeKadip U 1
HKOCA3IP.
CumMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIHO TOYKH, MPSIMOH, MIOCKOCTH.
ol DNeMEHTH CUMMETPUH B IUpaMuax, 1
napaJiesienuneax, NpaBUIbHbIX
MHOT'OI'paHHHMKaxX
59 Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB: 1
pEOpa, MuaroHaH, yribl
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
53 [IOBEPXHOCTHU MPSMON IPU3MBI, IUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MTOBEPXHOCTHU TPSMOM MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHOW MUPAMU/IBI, 1
TeopeMa o 0N OOKOBOI MOBEPXHOCTH
YCEYEHHOU NMUPAMHU/JIbI
55 KonrtponbHas pabota no reme 1
"MHoOrorpaHHuKu"
56 [TonsaTne 06 00BEME 1
57 O0BEM TUpaMUIBI 1
58 O0BEM mupamMuIsI 1
59 O0BEM TUpaMUIBI 1
60 O0BEM mupamMuIsI 1
61 O0BEM npU3MBI 1
62 O0BEM npu3MBbI 1
63 O06BEM IPU3MBI 1




64 Konrtponsnas padora no reme "O0bEMBI
MHOTOI'PaHHUKOB"

[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTHU3 AU
65 3Hanuil. [loctpoenue ceueHwmii B
MHOTOTPaHHUKE

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIuncieHne pacCTOSHUM: MEXKIY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOM, OT
TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS TIPSIMBIMU

67 HroroBast koHTposIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3 AN
3HaHUN. BbIuncieHne yrioB: MeXIy

68 CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY
MPSIMOM M TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B MEXAY MIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, 1uamerp;
IUIOINA/b MOBEPXHOCTHU CEphI
BsanmHuoe pacrionosxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
cthepe; miomaas chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N300paxenue cdepsl, mapa Ha IIOCKOCTH.
Ceuenus mapa

[{unuHapryeckas MOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MIOBEPXHOCTH

[{winHap: ocHOBaHUS U OOKOBas
HOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOH U MOJTHON OBEPXHOCTH

N300pakenne nUIUHAPA HA MIOCKOCTH.
PazBéprka nununapa. CedeHus MUIHHIPA
(TTOCKOCTHI0, MapalIeIbHON UITH
MEPIECHIUKYIIPHOU OCH IIUIUHAPA)
KoHnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYECKOU MTOBEPXHOCTH, OCh U BEpPIIIUHA
KOHUYECKOU TOBEPXHOCTHU

Konyc: ocHOBaHuUE 1 BepIIMHA,




o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

| OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N3006paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3péprka konyca. CeueHust KoHyca
(TI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXO/ASILEHN Yepe3 BEPIIUHY)

1 Komb6unanus ten Bpamienus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHasi B MHOTOTPAHHUK HITU B
TEJO BpallleHus

13 [TonsiTne 06 06b€Me. OCHOBHBIE CBOWCTBA
00BEMOB TN

14 O0béM nMIMHIpa, KOHYCa

15 O0BEM mrapa u wiomaas chepsl
[Tono6GHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAISIMU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI

17 KonTtponpHas padora no temam "Terna
BpaieHus" u "O6beMbl Ten"

18 BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19 CrnoxeHue ¥ BbIUMTaHUE BEKTOPOB

20 YMHOXEHHEe BEKTOpa Ha YHCIIO
PasnoxeHne BEKTOpa 110 TPEM

21 HEKOMIUIaHapHBIM BekTopam. [IpaBuiio

napauicicnuicaa




22

Pemenne 3ama4, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI ACHCTBUM C
BEKTOpaMHU

23

[IpsimoyrosibHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
[Ipocreitmme 3aga4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKainsipHOe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

27

28

29

KoHTtposbHas padota mo teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 06001IeHUE U
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxThl, TEOpEMBbI Kypca
TUTAaHUMETPUH

[ToBTOpenue, o6obIIeHNE 1
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUITAaHUMETPUH

30

[ToBTOpenwue, 0600IIEHNE 1
cHCTEMAaTH3alMs 3HaHUH. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

31

[ToBTOpenwme, 0600IIEHNE 1
cUcTEMAaTH3alis 3HaHui. 3agaun
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS




[ToBTOpeHue, 0600IICHNE 1
cucrteMarusanus 3Hannii. OCHOBHEIE

32 1
burypsl, pakThbl, TEOPEMBI Kypca
CTEpEOMETPUU
33 Wrorosas KoHTpoJBbHAS paboTa 1
34 [ToBTOpEHHE, O606H1€HI:I€ u 1
cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Martematuka: anreOpa v Hadajla MaTEMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
I'eomeTpust. 10-11 kmaccer:yue0. 115 001eo0pa3oBar. OpraHu3aiuii: 6a30BbIN

u yray6i. yposau/ JI.C. AtanacsH, u ap. M.: [IpocBemienue

METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJISA
MaremMatuka: anredpa v Hayajia MaTeMaTHYECKOTO aHalli3a, TeOMETPHUS.
I'eometpus. 10-11 knaccer:yue6. ais o0meodpa3oBar. opranu3aiuii: 6a30BbIid

u yrnyou. ypoau/ JI.C. Atanacss, u ap. M.: [IpocBemienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



