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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIbHBIX MPEICTABICHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEeMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEeaTbHOT0 MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUALITUXCSI, a
TaK)KE€ KA4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0OI11IeCTBE.

['eomerpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTIX AEATENBHOCTH dYesoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUSI OKPYKAIOIIET0 MHpPA, YCIOBHUE YCIHENIHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBaHuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIb YUEOHOUN U TPYI0BOM AEATEILHOCTH, SIBISETCS
OTHUM "3 TPO(EeCcCCHOHATFHO BAXHBIX KAdeCTB, IMOITOMY akKTyaJbHa 3ajada



¢opMupoBaHuss y  OOydYalOIIUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oO0meoOpa3oBareabHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, cHeuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOrO  MPOJOJDKEHHA  oOpa3oBaHUA IO
CHEIUATBHOCTAM, HE CBSI3aHHBIM C MPUKJIAJIHBIM UCIIOJb30BaHUEM T€OMETPHUH.

[Iporpamma no reomMeTpur Ha 0a30BOM YpOBHE TNpe/lHa3HauY€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOIO oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JIOJ>KHBI OCBOUTH O0IIIME MaTeMaTHYECKHE YMEHUS, CBSI3aHHBIE CO
cnenuUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eSITeTbHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIEYUBAETCS PEIICHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHeIMH 3aadyaMu  OCBOEGHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (dopMUpOBaHHE TIPEJCTABIECHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYpPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMHpOBaHUE NPECTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpaIleHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJSIOMIMX OIMUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MHUPA;

e (dopMHpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTekKaX, MOIENIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOT'PaHHUKAX U TEJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  AITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ady;
dopMupoBaHue yMEHHUS  TPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHbIC
paccyKIeHus B XOAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
[IO3HABATEIbHON AKTUBHOCTH, MCCIEJOBATENIbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



dbopmupoBanue ¢yHKIIMOHATBLHON TPaMOTHOCTH, PEJIEBAHTHON reOMETPUU: YMEHUE
pacro3HaBaTh  MPOSIBJICHUST  TEOMETPUYECKUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEHl W  3aKOHOMEPHOCTEH,
dbopMynTUpOBaTh UX HA SI3BIKE TEOMETPUU U CO37aBaTh '€OMETPUYECKUE MOJCIH,
MPUMEHSITh OCBOCHHBI TEOMETPUYECKUU ammapar s pelieHUus MPaKTUKO-
OpPUCHTHPOBAHHBIX 3aJlady, HWHTEPHPETHUPOBATh M  OIECHUBATh TOJYYEHHBIE
pE3YNIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, U OMNpeeNéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza MNPOBOAMUTCA C ONOPOM HA HAIVSIAHOCTH, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TJIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpamieHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHero 001mero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOINIEE MPEAMETHBIM PE3YIbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IeHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce n 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapayIeIbHOCTh TPEX MPSAMBIX; MAPAJUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MJIOCKOCTEN : apaIeNIbHbIE IIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. [IpocTelinme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPHNEHAUKYISPHON IUIOCKOCTU. YTJbl B MNPOCTPAHCTBE: YrOJ MEXIY HPSMOW U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM J10 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [lepneHauKyIapHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAsI M TIOJIHAS TIOBEPXHOCTh MUPAMUIBI;, TTPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAs THpPaMUIa; NpPaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadap,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICICIUNENAX, IPABUIbHBIX
MHOTOIPaHHUKAX.



Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: péOpa, AuaroHalu, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
wiomaan yceu€Hnon nupaMuipl. [lonsitue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuuaapuyeckast MTOBEPXHOCT, oOpa3yrouiue UUIUHAPUYECKON
NOBEPXHOCTH, OCh UWJIWHAPUYECKOM NOBEPXHOCTU. LlMamHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OChb, IJIOMAAb OOKOBOW U MOJHOM
OBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh; TUIOIIAIb OOKOBOMU 1 MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETP; IJIOMIAL MOBEPXHOCTH CHEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BEépTka HUIUHIpA U KOHYCA.

KoMOuHanuu Tesn BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIHI
okoJio cdepsl; chepa, BMCaHHAS B MHOTOTPaHHUK, WM TEJIO BPAIEHUS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus muMHapa (MapajijIeabHO U MEPIIEHIUKYIISIPHO OCH), CEUYEHHUS KOHYCa
(mapasienbHOE OCHOBAHHUIO U MPOXOASAIIEE YEPE3 BEPUIMHY), CEUCHHUSI 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha MI0CKOCTH U B ITpocTpaHcTBE. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa o TpEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agad, CBA3AaHHBIX C
MPUMEHECHUEM TMpaBUJI JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpJAMHATax. Yros Mexay Bekropamu. CKalspHOE IPOHU3BEIECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IDIOCKOCTSIMHU. KOOpaMHATHO-BEKTOPHBIN
METOJ| IIPU PEIICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKOro oobmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKONW MAaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYeCKHe 3HAHUSA B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun W peaau3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIaHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IK0J0rnYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUEHTAIIMEH Ha MPUMEHEHUE MATEMAaTHUYECKUX 3HAHWM MJi1 pelieHus 3ajad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu W  OOIIECTBEHHOW MPAKTUKH, TMOHUMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYH M HCCIEA0BATEIbCKYIO EATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEHN W TPOTUBOPEYUHIA;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATh APIyMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBarTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOAEHUS, MCCIIE0BAaHUSI, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBIATH Ae(UINUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX /I OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3InyHbIX (Popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATH U GOPMYIHUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBHIMU
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



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

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMaHIHOW U UHUBUIYaTbHON
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOJBKUX JIFO/ICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca B pe3ybTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPABUIILHBIN MHOTOT'PDaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMujaa; TMpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; TPSIMbIE€ U HAKJIIOHHBIE MTPU3MBbI, TAPAIIJICIICTIUIIE b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXO0XKACHHE TEOMETPUUYECKUX BEJTUYMH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUUCICHUE PACCTOSHUM MEXKAY JBYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJApPTHBIX ~MATEMAaTHUYECKHUX 3aJay Ha  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYIT; BBIYUCIATH COOTHOLICHHS MEXKTY IO AIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaXx.

[TpumensaTs reomeTpruueckue (HaxThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsaTh mpocTellliie MpOorpaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH pealibHbIE
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHN U TEOpEM, arrapaTa anreOpsl; peuaTh
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIAP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOi, OCHOBaHUE LIAPOBOrO CJIOS, BBICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsr; cepa, BiMcaHHAsE B MHOTOTPAHHUK WJTH TEJIO BPAIICHHMS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NapAJLIEIEITUATIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOPA, YroJd MEXKIY
BEKTOPAaMH, CKAJIIPHOE MPOU3BEEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJspHOE MPOMU3BEACHUE, pacCKIaAblBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarInX HECKOJBKO IIAr0B PEMIECHUS, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpuyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKHX 3a1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HU, pACIO3HABATH NPOSBIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BAaTh IOCTPOCHHBIE MOJECIH C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10 0 0
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneH)IminpHOCTb MPSIMBIX 12 0 0
IJI0CKOCTEM
4 VYTribl MEXIY IPSIMBIMU U TJIOCKOCTSIMU 10 1 0
5 MHororpaHHuKH 11 1 0
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Tena BpamieHus 12 0 0
OOBEMBI TET 5 1 0
BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 0
4 [ToBTOpEHwUE, O606H16HI:I€, 5 1 0
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpaHcTBo. [IpaBuia n3o0paxxeHus Ha
PHUCYHKaX: N300pa’ke€HUs MIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeINHBl OTpE3Ka

IlousTus: MEPpECCKAOIMECA IIJIOCKOCTH,
nepeCceKarommecs npsamMas U MI10CKOCTb

IlousTus: MEPpECCKAOINECHA IIIIOCKOCTH,
nepeCceKarommecs npsamMas U MI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

Havanehbie cBenenus o kyoe u
nUpamMue, uX pa3BEPTKU U MOJIETIH.
CeueHnsi MHOTOTPAaHHUKOB

HauanbHble cBefieHUs 0 KyOe U
NUpaMuze, UX pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPAaHHHUKOB




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: AKCUOMBI
CTCPEOMETPHUH U CIEACTBHS M3 HUX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS M3 HUX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

10

TToustiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEpeceKaroIuecs,
napajiesIbHble U CKPEIIUBAIOLINECS
HpsIMbIe

12

[TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEN B
[IPOCTPAHCTBE: MMapaljie/IbHbIE MPSMBbIC B
MIPOCTPAHCTBE; MapaIEIbHOCTh TPEX
MIPSIMBIX

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHctBe: [lapannenbHOCTh MPAMOit
U TUIOCKOCTH

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

16

Yroa Mex Iy IpsIMBIMU B ITPOCTPAHCTBE

17

[TapannenbHOCTh MIIOCKOCTEH:
NapauleNIbHbIE MIIOCKOCTH




18

CpoiicTBa napajuIeabHbIX MNIOCKOCTEN

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUTIOCKOCTH: T€Tpa’ip, Kyo,
napajuiesienunes

20 [TocTpoenwue ceucHwmid

21 [TocTpoenue ceuenuit
Kontponbnas padota o teme "IIpsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPSAMOU 1

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIC TIPSIMbIE
B NIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
NEPIECHIUKYIIPHBIE K INIOCKOCTU

o5 [Ipsimbie mapanienbHbie U
NEPIECHIUKYIIIPHBIE K INIOCKOCTU

26 IIpu3HaK NepneHAuKyJIIPHOCTH MPSMOU U
IIJIOCKOCTH

97 [Ipu3HaK NepreHAUKYIIPHOCTH MIPSMON 1
IIJIOCKOCTH

08 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH

30 Teopema 0 psAMO¥ NEPIIEHUKYIIAPHON

IIJIOCKOCTH




31

[lepnieHIuKynsIp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
pacCcTosiHUE OT MPSMOM JI0 INIOCKOCTH

32

[lepneHauKyIsip ¥ HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosiHUE OT MPSMOM JI0 INIOCKOCTH

33

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosIHUE OT TOYKH JI0 INIOCKOCTH,
pacCcTosIHUE OT MPSIMOM JI0 INIOCKOCTH

34

[lepnieHauKyNsip ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKH J0 INTIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 INTIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

37

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JIBYTPAHHOTO yTiia

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEePHEHIUKYISIPHOCTU JBYX
IJIOCKOCTEM

39

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MIPU3HAK MEePIeHINKYISIPHOCTU JBYX
IJIOCKOCTEN

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx nmepneHAUKyIApax




42

Teopema o0 TpEX nepHEHAUKYIIAPAX

43

Teopema o0 TpEX nepHEeHANKYIIAPAX

44

KonTposnsHast paboTa o Temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIibl MEXIy IPSIMBIMU U
miockocTaMu"

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIIYKJIBIC MHOT'OT'PaHHUKH, pasBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS PU3MBI; IPsIMasi U HAaKJIOHHAs
MIPU3MBbI; OOKOBAas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapajyieenuIea U ero CBOMCTBa

48

[Mupamupa: N-yronbpHasi mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMU/Ibl; OOKOBas U
TIOJIHAs TIOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUPaMUIA

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPAaBUIILHOI'O MHOTOTPaHHUKA;
IIpaBUJIbHAS IPU3MA U MPaBUIIbHAS
NUpaMuUa; IpaBUiIbHAs TPEYrojbHast
NUpaMuUa U MPaBUWIBHBINA TETpadp; KyO

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOT'PaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.




CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MIPSAMOW,

o1 IJIOCKOCTHU. DJIEMEHThl CHMMETPUH B 1 0 0
MUpaMuAax, napamsiesenumnenax,
MIPaBWJIBHBIX MHOTOTPAaHHUKAX
Brruncienue 31neMeHTOB
52 MHOTOTPaHHUKOB: p&Opa, AnaroHam, 1 0 0
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 MTOJTHOW MTOBEPXHOCTH MPSMOM IIPU3MBI, 1 0 0
TIJIOIAThb OCHOBAHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MIPSIMON TIPU3MBI
[Tmomaae 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MPABWIBHOM MUpaMUBbI, 1 0 0
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTU YCEYEHHOU MUPAMMU/IBI
55 'I‘<0HTpOJ'II)HaH pa6STa o TeMe 1 1 0
MHororpaHHUKu
56 [Tonsitre 06 06bEME 1 0 0
57 O06BEM TMpaMuU bl 1 0 0
58 O0BEM TUpaMuUIBI 1 0 0
59 O0BEM TMpaMuUIBI 1 0 0
60 O0BEM TUpaMuUIBI 1 0 0
61 OO0BEM MTPU3MBI 1 0 0
62 O0BEM npu3MBbI 1 0 0
63 O06BEM npu3MbI 1 0 0
64 KonTtponsHas padota o Teme "OO0bEMBI 1 1 0

MHOTOTPaHHUKOB"




[ToBTOpenue, 06o0IIEeHNE
65 cucreMarusanus 3HaHui. [loctpoenue
CE4YCHUI B MHOTOI'PAHHHKE

[ToBTOpenue, 06o0IICHNE
cucTeMaTu3aIys 3HaHui. Berauciienune
66 PACCTOSTHUN: MKy IBYMSI TOUYKaMH, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEXIY CKPEIIMBAOIIAMUCS

IIpsAMBbIMHA

67 Wrorosas koHTposbHas paboTa

[ToBTOpEeHME, 0600IIEHNE
cucTeMaTu3anys 3HaHui. Beranciienne
68 YIJIOB: MEKTy CKPEIIMBAIOIIUMHUCS
NPAMBIMH, MEKTY MPSIMOM U TNIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJII0B MEXKIY

IIJIOCKOCTAMHU

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IO/ MIOBEPXHOCTH CHephl

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

Nzobpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne nuiIMHIpa Ha TII0CKOCTH.
PazpépTka nmmnnapa. CeyeHus
IUIMHIPA (TJI0OCKOCTHIO, TapauIeIbHOM
WM NIEPIEHIUKYISIPHON OCH
HWIHH]IPA)

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU




IMOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONaAb OOKOBOH
U NIOJIHOYM ITOBEPXHOCTHU

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MIOBEPXHOCTH

10

N300pakenue koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAaHUIO, U TIOCKOCTHIO,
MPOXOIA1IeH uepe3 BEPILINHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOTPaHHUK WX B TEJIO BpalICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O0BEM MIMHIIPA, KOHYCA

15

O6bEM 1mapa u miIomaas cQepsl

16

[TomoOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIIASIMU
MOBEPXHOCTEN, 00BEMaMH MOA00HBIX
TeN

17

KonTtponeHas padoTa no temam "Tena
Bpamienus" u "O6beMsbl Ten"




BekTop Ha III0CKOCTH U B

18
MIPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio
napajuiesienunesa
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM IpaBHJI JEUCTBUI ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpaHcTBe. KoopauHarel BekTopa.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pELICHUH TeOMETPUUECKUX 3a/1a4
KonTponbnas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B
npocrpanctae"
[ToBTOpEHME, 000OIICHNE 1

)8 cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEeHue, 0000IIeHNE U

CHCTEeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

30 cHUcTeMaTH3allus 3HaHWI. 3a1aun 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUe, 0600MIICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

39 cucremaTru3anus 3HaHuid. OCHOBHBIC 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HroroBast KoHTpOJBbHAS paboTa 1

34 [ToBTOpEeHue, 0600IIeHNE 1 1
cUCcTeMAaTU3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

I'momerpus 10-11 knaccsl, JI.C. Aranacss u ap

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://media.prosv.ru/vk/lk/classes

https://fipi.ru/ege/otkrytyy-bank-zadaniy-eqge

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://media.prosv.ru/vk/lk/classes

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege



https://media.prosv.ru/vk/lk/classes
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://media.prosv.ru/vk/lk/classes
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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