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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHEro OOIIEro 0Opa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHs M HENPEPBIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIBHOIO pa3BUTHUS
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA MPAKTUUYECKOM 3HAYMMOCTBIO METAIlPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABJICHUH JIMYHOCTHOIO
pa3BuTUg oOydaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPEACTABICHUM O CYIIHOCTH W IPOUCXOXKJIECHUU TIE€OMETPUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOrO0 MOJIETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHUs, Tak Kak 0O0€CleYyMBaeT BO3MOXKHOCTh M3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpPMHUPYEMOE MpPU HU3YYEHHH OOYHaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T'€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATenbHOCTH dYesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
IMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColHualbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIMHAET pa3Hble BUIbl Y4EOHOH U TPYIOBOM JIESITEIBHOCTH,



SBJIICTCSI OJHUM W3 TMPO(PECCHOHATBHO BAKHBIX KA4eCTB, MOITOMY aKTyajdbhbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCs MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIbHOCTH 110 MHOTUM HAINPABICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OydeHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEeOMETPUYECKHX 3HaHUUW U  JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcsl CPEIHEH IITKOMBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoOi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHUIO Oosee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOTpaMMbl  O0ECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpHTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHuEe mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue mpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHme yMeHHsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKY U TeJla BpaIleHUS;

e OBJAJCHHEC METOJAMM PCIICHMs 33aJ1ad Ha TIOCTPOCHHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIC  JOKa3aTelIbHbBIE
pacCyXJieHus B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBLHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHNUS;



e (opmupoBanue G yHKIIMOHATHEHOM rPaMOTHOCTH, pEeJIeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTpPaMMBbI SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4yeHWs 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[IpeanouTenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXCcsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPIKAHNU.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 0011ero 0opa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMsSI paboyell MmporpaMMmbl, pacopelefl€éHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NPEJCTaBICHUNA OOydYaloluXCsl, paclIupss U
yrayOnsisa e€, o0pasyst IpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a 1Ba roga ooydenust - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTEepeoMEeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamiensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IAPAJUICIIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
[ApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenue; IOCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHnHuka. [Ipu3ma: n-yronpHas
NpU3Ma; paHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA ITOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd |
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAs MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
MpaBUWIbHAS THPAMUJA; NpPaBWIbHAsA TPEYrojbHAs MNUPAMUA W TPABWIBHBIN
teTpadap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Beruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0BéMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyroiue HWIHHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyc: ocHOBaHME U BepilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUAMETp; IJIOMIATL MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011a/1b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMeE
NPsIMOYTOJILHOTO Tapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TOJOOHBIX TE.

Ceuenus mwiMHIapa (TapaJyIebHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. [lpaBuno mnapamwienenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTtopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalaspHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKONU UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CHIOPTUBHO-03J0POBUTEIBHOM
NEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHl, TMOHUMAHUEM BIUSHUS
COIMATBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIpl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa HSKOJOTUYECKUX  MpodIeM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM A PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIed cpeapl, IUIAHUPOBAaHHUS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEJICTBUM VIS OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JeSITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIN3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOW KYJIbTYpOH KakK CPEJACTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos oobydarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBU:

e BBIBIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
O0BEKTOB, TOHATHH, OTHONICHUN MEXAY MOHATHAMH; (OPMYIUPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  IPHU3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
yTBEpIUTEIbHbIE W OTpPUIATENIbHBIC, €IMHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ y4E€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOUIME MPOTHBOpPEUYUE, MPOOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIhTaTOB, BEIBOJOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelicmeus, 0Oecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0menne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh IMOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€H, HAIICJICHHBIE HA TIOUCK
pELICHMs; COIMOCTaBISATh CBOU CYXKIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3M4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3YyJbTaTbl  PEIICHMs  3aJadd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a/1a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00Cyk1eHUs, 00MEH MHEHUI,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamueHnwle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCOO peleHuUsI
C YYETOM MUMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpULIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII IHpolecca u
pe3yapTara peleHnss MaTEMaTUIECKOM 3a1auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBUE PE3YJbTaTa LEIH W YCJIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, PSMasi, INTOCKOCTb.

[IpruMeHSATh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX TPU PEUICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: NAPATUICTBHOCTD U MEPICHINKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paCIONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YyTrojl, TPaHU JBYTPAHHOTO YTJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBITYKJIBIA W HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEeMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MUpamMHuaa; TpuU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudpumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kjIaccuuKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSAMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH PHUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CJICIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HAa BBHIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemate 3a7aun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
alropuTMaM, TMPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPCUIMBAIOIIMMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH ¥  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boerancnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja) ¢ TNpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TCOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKkThl I PEUICHHS] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMUHH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0OpazyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBSACHITH CITOCOOBI TTOJTYYEHHUSI TEJT BPAILICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJI0M, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
LIaPOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIATXM  TIOBEPXHOCTEH  Tell  BpalieHus,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BBIYUCISITE COOTHOMICHHS] MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BEMaMu
OA0OHBIX TEII.



N300pakath u3ydaemble (PUTyppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIOT.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpUYeCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3iiaM WJIu ajifOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJMy4YEHHBIE 3HAHUS HA MPAKTUKE: AHAJU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh W3YYCHHBIE MOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUIECKUX TTOHATHI M TEOPEM, armapaTa aireOpbl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUYECKNUX BEJTUUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBo yacos
Ne DJIeKTpOoHHbIe (LM (poBbIE)
HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMBbl KonTpoabHbie
n/n Bcero oOpa3oBaTe/ibHbIE PeCypchbl
padoThI
bu6nmoreka [IOK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
’ [IpsimMble u IIIOCKOCTH B TTpocTpaHcTBe. [lapanmenbHOCTh 12 1 bubnnorexa [JOK
MPSAMBIX U IJIOCKOCTEH https://m.edsoo.ru/1c209e37
. bubmuoreka [IOK
3 [lepneHUKyYISAPHOCTD NPSAMBIX U IIOCKOCTEHN 12
https://m.edsoo.ru/1c209e37
4 VYTriael MEXAY NPAMBIMU U IIIOCKOCTIMU 10 1 Bubmiorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka IIOK
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5




11 KIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne i/ HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl KoHTpoabHbIe
Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 Tena BpameHnus 12 Bubmaorexa ITOK
https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 1
OBLEmb e > https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPBI U KOOPJMHATHI B TPOCTPAHCTBE hitps://m.cdsoo.r/1209¢37
4 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTU3alNs 3HAHUN 7 1 bubmmorera [TOK
https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne ni/m Tema ypoka KouTpoabHubie
Bcero
padoThI
OCHOBHBIE TOHATUSA CTEPCOMECTPHUU: TOUKA, ITpsAMas, IMIOCKOCTh, IIPOCTPAHCTBO. HpaBI/IJ'Ia
1 1300paXKEHNs Ha PUCYHKAX: M300paKEHUS INIOCKOCTEH, IapalIebHbIX IPAMBIX (OTPE3KOB), 1
CCPCAHNHBI OTPC3Ka
2 Iloustns: MNEPECCKAOMUECA IMIOCKOCTH, IICPCCCKAIOIIUCCH IIPsAMast U IIJIOCKOCTb 1
3 IMoHATHSA: MepeceKaromMecs IIOCKOCTH, NEPECEKAIONIMECS IIPAMAst U INIOCKOCTh 1
4 3HAKOMCTBO C MHOI'OI'paHHUKAaMH, I/I306pa>KeHI/Ie MHOT'OT'PaHHUKOB Ha PUCYHKAX, Ha ITPOCKIIUOHHBIX 1
YCpTCIKaAx
5 HauvanbHbie cBeieHus 0 KyOe U Upamu/ie, X pa3BEPTKU 1 Moaesn. CeueHuss MHOTOTPAaHHUKOB 1
HauanrHabIe CBCICHUSA O KY6C " IUpaMHuIC, ux paSBépTKI/I 1 MOJCIIN. Ceuenusa MHOT'OT'paHHUKOB 1
7 HOH;[TI/Ie 06 AKCUOMATHUYCCKOM HOCTpoeHI/II/I CTepeOMeTpI/II/I: AKCHUOMBEI CTepeOMeTpI/H/I U CJIICOCTBUSA U3 1
HUX
8 Iloustue 06 AKCHUOMATUYICCKOM IMOCTPOCHUHN CTECPCOMETPUN: AKCHUOMBI CTCPCOMETPHUU U CIICACTBUS U3 1
HUX
9 Iloustune 06 AKCHUOMATUYICCKOM IMOCTPOCHUHN CTECPCOMETPUN: AKCHUOMBI CTCPCOMETPHUU U CIICACTBUS U3 1
HHUX
10 HOH;[TI/Ie 06 AKCUOMATH4YCCKOM HOCTpOCHI/H/I CTepGOMeTpI/II/I: AKCHUOMBI CTepeOMeTpI/II/I " CJIICOCTBUS U3 1
HUX
11 Bzaumnoe PACIIOJIIOKCHHUC MTPAMBIX B ITPOCTPAHCTBE: NCPECCKAOIIUCCA, ITaPAJUICIIBHBIC U 1
CKPCIIUMBAIOIIHUECA IPAMBIC
12 HapaJIJICJIBHOCTB MpsAMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: MAPAJIICIIBHBIC ITPAMBIC B ITIPOCTPAHCTBE; 1

HapajIeIbHOCTh TPEX MPSMBIX




13 [TapaniaenbHOCTh NPSMBIX U INIOCKOCTEN B pocTpaHcTBe: [lapamienbHOCTh NPSIMO U TIIIOCKOCTH 1
14 VYTIuibl ¢ COHANPABICHHBIMUA CTOPOHAMHU 1
15 VYron Mexay nNpsMbIMU B IPOCTPAHCTBE 1
16 VYron Mexay nNpsMbIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIIOCKOCTEN: MAPAIIIENBHBIE TIJIOCKOCTH 1
18 CBolicTBa napauiesIbHBIX IIOCKOCTEH 1
19 [Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI HA TUIOCKOCTHU: TETPaAdIp, KyO, mapalieIeIuIe]] 1
20 [TocTpoenue ceueHuit 1
21 [TocTpoenue ceuennii 1
2 Kontponbhas pabota nmo teme "lIpsmMble u maockocTu B mpocTpancTBe. [lapamiensHOCTh IPSIMBIX U |
mI0ckocTein"
23 [lepneHauKyISIpHOCTH NPSAMOM U MJIOCKOCTH: NEPIEHAUKYISAPHBIE IPSIMbIE B IPOCTPAHCTBE 1
24 [Tpsimble mapanienabHble U NepHIEeHANKYISIPHBIE K TUIOCKOCTH 1
25 [IpsiMble napasuienbHble U NEPIEHIUKYISIPHBIE K IIOCKOCTH 1
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U INIOCKOCTH 1
27 [Ipu3Hak nepneHANKYIIPHOCTH TPSIMOM U IIIOCKOCTH 1
28 Teopema o npsMo¥l epreHANKYISIPHON TNIOCKOCTH 1
29 TeopeMa 0 IpsAMO¥ EPIIEHAUKYIAPHON INIOCKOCTH 1
30 Teopema o0 psiMOii TEPIIEHIUKYIISIPHOM IITIOCKOCTH 1
31 [leprieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE OT MPAMOH 10 |
IJIOCKOCTH
1 [leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 10 1
MJIOCKOCTH
13 [leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOH /10 1
IJIOCKOCTH
34 [lepnieHIMKyIsIp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE OT IPSMOH 10 1




IIJIOCKOCTHU

35 VYri1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U TIIOCKOCTBIO 1

36 JIByrpaHHbI{ yroJ, JMHEWHBIA YroJl JBYTPaHHOIO yIJia 1

37 JIByrpaHHbI{ yroJ, JMHEWHBIA YroJl JBYTPaHHOIO yIJia 1

38 [lepneHIMKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK NEPIIEHANKYISIPHOCTH IBYX INIOCKOCTEN 1

39 [lepneHAuKyISIPHOCTD MJIOCKOCTEM: IPU3HAK MEPIIEHINKYISIPHOCTH JBYX IIOCKOCTEN 1

40 [leprieHIMKYIAPHOCTD INIOCKOCTEN: IPU3HAK MEPIICHAUKYISIPHOCTH JIBYX IUIOCKOCTEN 1

41 Teopema o Tp€x nepneHAUKYIsSIpax 1

42 Teopema o Tpéx neprneHAuKyIsIpax 1

43 Teopema o Tp€x nepneHAUKYIsSIpax 1

44 KonTtponpsHas padora no Temam "[leprneHaANKYISIPHOCTD TPSMBIX M TUIOCKOCTEH" 1 "YTIIBI MKy |
IPSIMBIMU U TUIOCKOCTSIMH"

45 [ToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE AJIEMEHThl MHOIOTPAHHUKA, BBIITYKJIbIE U HEBBITYKJIbIC |
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIpaHHUKA

46 [Tpu3ma: n-yronpHas mpu3Ma; TpaHH U OCHOBAHUS MIPU3MBI; IPsiMasi M HAKJIIOHHAsS MPU3MbI; OOKOBas U |
II0JIHASl IOBEPXHOCTD MPU3MBI

47 [Tapannenenunen, mpsiMOYroJIbHBIN NapaICJICIUIIE] U €r0 CBOMCTBA 1

43 [Tupamuia: n-yroipHas nupamuia, TpaHd U OCHOBaHUE MUPAaMUIbI; OOKOBAas U MOJHAS TOBEPXHOCTh |
MMpaMU/bl; IPABUIbHAS U yCEUEHHAS TUPAMUAA

49 [IpaBunbHBIE MHOTOTPAHHUKH: OHSATHE NPAaBUILHOIO MHOTOTPaHHMKA; IPAaBUJIbHAS MPU3Ma U |
MpaBUJIbHAS TUPAMU/IA; TIPABUIbHAS TPEYToJIbHAS MMMPaMUJIa U TPaBUIBHBINA TETpadap; Kyo

50 [IpencraBienue o NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp, TOAEKAdAP U UKOCAIP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOMN, TNIOCKOCTH. DJIEMEHTBI |
CUMMETPHUU B MUPAMUJIAX, TapasuIeNeNuIeaX, MPaBUIbHBIX MHOTOTPAHHUKAX

52 Borunicnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, yribl 1

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAAb OCHOBaHUH, 1

TeopeMa 0 OOKOBO MOBEPXHOCTU MPSIMOM MPU3MBI




HJ'IOH_IaI[B OOKOBOI IIOBEPXHOCTHU U ITOBEPXHOCTHU HpaBHHBHOﬁ ImUupaMuJibl, TCOpEMA O ILJIOIIAaaN

>4 OOKOBOI IIOBEPXHOCTH YCEUEHHON MUPaMU/Ib !
55 KoHnTtposnbHast pabota o Teme "MHOrorpaHHUKH" 1
56 [onsarue 06 06bEMe 1
57 O0BEM TMpamMu bl 1
58 O06bEM nupamMuIb1 1
59 O0BEM TUpamMu bl 1
60 O0bEM upamMu/Ibl 1
61 O0BbEM TPU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BbEM TPU3MBI 1
64 KonTtponsnas padora o Teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpenue, 06001IeHNe cucTeMaTH3anus 3HaHui. [locTpoenue ceueHnii B MHOTOTpaHHUKE 1
66 [ToBTOpEeHue, 06001IEHNE ccTeMaTH3alls 3HAaHUN. BbIunciaeHne pacCcTOSHUN: MEXy IBYMs |
TOYKaMH, OT TOYKH JI0 MPSIMOH, OT TOUKHU JI0 TNIOCKOCTH, MEKIY CKPEIIMBAIOIIUMHUCS MPSIMBIMU
67 Hroroas koHTpoabHas pabora 1
63 [ToBTOpenue, 00o0IIeHNE cUCTEMaTH3aIs 3HaHUH. Bbruncienne yriaos: MexX 1y CKpelMBatoIMMUCs |
OPSMBIMU, MEXKAY NPSAMON U MJIOCKOCTHIO, ABYTPAHHBIX YIJIOB, YIJIOB MEX]Y IIIOCKOCTAMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoaudecTBO 4acoB

Ne ni/m Tema ypoka KounTpoJabHbie
Bcero
padoThI

Cdepa u map: ueHTp, paanyc, IMaMeTp; IIIOMIa/(b TOBEPXHOCTU CheEpPbI 1

2 B3aumnoe pacnionoxenne chepsl U TUIOCKOCTH;, KacaTedbHas MIIOCKOCTh K cepe; miomaas cepbl 1
N3o6paxenue cdepsl, mapa Ha mnockoctu. CeyeHus mapa 1

4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne WIHHIPHYSCKON TOBEPXHOCTH, OCh IIMIIUHAPUICCKON |
MMOBEPXHOCTHU

5 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yroIias U 0Ch; IIIOMAAs OOKOBOM U MOTHOM |
MMOBEPXHOCTHU

6 N3o06paxenne nunuHapa Ha miaockoctu. PazsépTka nunuuapa. CedeHust TUIMHAPA (MTI0OCKOCTHIO, |
napayuiebHON UITH NepIeHAUKYISIPHON OCH IIMIIUHPA)

7 Konnueckas moBepxHOCTh, 00pa3yrolme KOHUYECKON MTOBEPXHOCTH, OCh M BEpIITNHA KOHUYECKON |
MMOBEPXHOCTH

8 Konyc: ocHOBaHMe U BepinHa, 00pa3yrolias U 0Ch; TUIOMIA (b O0KOBOI U MOJIHOM MOBEPXHOCTH 1

9 VY ceu€HHbIN KOHYC: 00pa3yoIIie U BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTh 1

10 N306paxenune koHyca Ha MmiIockocTu. Pa3épTka konyca. CeueHus: KoHyca (TUIOCKOCTHIO, |
napajuieIbHOM OCHOBAHMIO, M TNIOCKOCTBIO, MMPOXOASIICH Yepe3 BEPIITUHY)

11 KoMOuHamws Ten BpamieHus: ©# MHOTOTPaHHUKOB 1

2 MHororpaHHuK, ONMCaHHBIA 0KOJI0 cepbl; chepa, BMUCAHHAS B MHOTOTPAHHUK I B TEJIO 1
BpaIieHus

13 [TonsTre 06 06béMe. OCHOBHBIE CBOWCTBA O0BEMOB TET 1

14 O06BEM IUIHHIpA, KOHYCa 1

15 O06BEM mapa u rwiomaas cheps 1

16 [TogoOHebIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMu 1




MOIOOHBIX Te

17 KonTponbHas padota o Temam "Tena Bpamenus" u "O0beMbl Ten" 1

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1

19 CnoxeHue ¥ BbIYUTaHNUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 Paznoxkenue BekTopa 1o TpémM HeKOMIUIaHApHBIM BekTopaM. [IpaBuiio nmapannenenunena 1

22 Pemenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOPaMHU 1

23 KoopanHatHO-BEKTOPHBINA METO/] IIPU PEIICHUH T€OMETPUUYECKHUX 3a]1ad 1

24 [IpssMoyronbHas cucteMa KOOpAUHAT B pocTpancTBe. Koopaunate! Bexkropa. [Ipocreiimme 3anaun B |
KOOpJMHaTax

25 VYron mexay BekTopamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB 1

26 Brruucienue yrioB Mexay OpsIMBIMH U TUTIOCKOCTSIMU 1

27 KontponbHas padoTa nmo Teme "BeKkTopsl 1 KOOpAWHATHI B IPOCTpaHCTBE" 1

)3 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3aus 3Hannii. OCHOBHBIE (DUTYPBI, PaKThI, TEOPEMBI Kypca |
MJITAaHUMETPUU

79 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3aus 3HaHni. OCHOBHBIE (DUTYPHI, PaKThI, TEOPEMBI Kypca |
TJIAHUMETPUHU

30 [ToBTOpEeHMEe, 06001IeHNE U cUCTeMaTH3allus 3HaHUW. 3a7aui TUTAHUMETPUH U METOJIbI UX PeIIeHUS 1

b

31 [ToBTOpEeHME, 00001IEHNE U cUCTEMaTH3alusl 3HaHUH. 3a7aud IUIAHUMETPUU U METO/Ibl UX PEIICHHUs 1

3 IToBTOpenue, o000mIeHNE U cucTeMaTH3aus 3HaHui. OCHOBHBIE (UTYPBI, (PaKThl, TEOPEMBI Kypca |
CTEpEOMETPUH

33 HToroBasi KOHTpOJIbHASA paboTa 1

34 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AINS 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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