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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 TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

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  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3ydenne reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMBIE B  IPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMON W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOoJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: rapajijieJbHbIC IJIOCKOCTH; CBOMCTBA
napayyiebHbIX TUIockocTei. [IpocTeifimme mpocTpaHCTBeHHBbIE (QUTYpbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes]; HOCTPOCHUE CEUECHUN.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuleibHbIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O NPSAMOWU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 10  TUIOCKOCTH,  TpPOEKIus  GUrypsl Ha  IJIOCKOCTb.
[lepneHaUKyYISIPHOCTh  IJIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX MEPIEHIUKYIAPaXx.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MPsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajjiefienune]; U ero cBoicTBa. [lupamupma: N-yronpHash nupamuja, rpaHd U
OCHOBAHWE MUPAMHUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBI; IPABUIIbHAS U
yced€HHass nupamMuaa. OIJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOTPAaHHHUKH: MOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS MPU3MA U
[IPaBUIbHAS [HUPAMUIA; [PaBWIbHAs TPEYrojbHAasd NUPaAaMHUAA W IPABUIIBHBIN



terpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip u ukocadap. CeueHust Npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAaX, NapajuieJenuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MMAPAMUIBI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

[nnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwnmHIp: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH MoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3anMHoe pacronoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab chepsl.

N3o0pakeHue Tel BpallleHHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMmOuHnanun Tenm BpamieHWss YW MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WIH TeEJIO
BpaICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[Tomo6Gueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwiMHIpa (TapaJyIeibHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIIEE Yepe3 BEPIIHUHY), CECUCHUS
mapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpocTpaHcTBe. ClIOKEHNE U BEIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEKTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKaasipHOE MPOU3BEIIEHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTC:

I'paknanckoe BocnMTaHUe:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMU 00YyUAIOIErocst Kak akTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
poLenyp TpaXIaHCKOTro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHHEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MIPOLJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKCHUW B JPYyrUX HayKaX, TEXHOJOTHAX, cdepax

SKOHOMUKH.
JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS
OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOrO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYLIETO.
JcTeTHYeCKoe BOCIIMTAHUE:
ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAss ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIeHUN;
BOCIIPMMMYMBOCTBIO K MATEMATHYECKUM ACIIEKTaM Pa3jIM4HbIX BUJOB HCKYCCTBA.



dusnueckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KMU3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JI0POBBIO (3710pOBOEC TNMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUH U

OTJIbIXa, peryisipHas busnueckas AKTUBHOCTb); busnuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOI
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MNPWIOKECHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUECKON KYyJbTYpPhl, MOHMUMAHUEM BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa JKOJOTHYECKHUX MPoOJeMm;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JIacTU OKpYyKarolle cpenbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPY’KAIOLIEN CPEIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUeCKOW JesTebHOCTU, JTamoB €&
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvbnvie  nozmasamenvhvle  Oelicmeus, — 0OeCneyU8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue



Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  NpUMEHeHUe  JI02UYECKUX,
UCCIe008ameNbCKUX onepayuli, ymeHull pabomams ¢ ungopmayueti).
Bba3oBnle JJornueckue JelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKA MAaTEMAaTUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpENeNeHUs] TMOHATUW; YCTaHABIMBATh CYIIECTBEHHBI  MIpPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPa3OBBIBATh  CYXKJCHUSA:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
OpOTUBOpEYMs. B (paKTaxX, [aHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX;
npeqiaraTb  KpUTEpUU A BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;
IPOBOAUTH CaMOCTOSITENILHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOIO), BHICTPAWBATh apryMEHTALIHIO,
NPUBOJUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITEJIHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeliCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUC;

TIPOBOJTUTH CaMOCTOSTEIILHO CIUTAaHWPOBAaHHBIN 9KCIICPUMEHT,
UCCJICIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBEIEHHOTO HAOJIOECHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TIPOIECCA, a TAKXKE BBHIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:



2)

BBISIBJIATH AePUIUTH HHPOPMAIUH, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a1a4u;
BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJTM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH WH(OPMAIIHIO
Pa3IMYHbBIX BUOB U (OPM IMpEICTaBICHHUS;
CTPYKTYpUPOBaTh UHGOPMAIIUIO, TIPECTABIATh €€ B Pa3INYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLICHUBATh Ha/I&KHOCTD UHpOpMaITUH o CaMOCTOSITEIIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

chopmMupo8anHOCmMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS 10
XOJIy peIIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbI, perIacMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaiora, OOHapyXUBAaTh pa3Indue W CXOJICTBO TO3WIINN; B
KOPPEKTHOU GopMe HopMyTHpOoBaTh pa3HOTIACHS, CBOM BO3PKCHHSI,
NPEACTaBIATh  pPE3yJbTaThl  pEMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BAaThb  MpPEUMYyIIECTBA  KOMaHJIHOH U
VHAMBHUIYaJIbHON paboThI PHU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacnpeaensTh BUAbl padoT, JOrOBapUBaThCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/IbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

Vuusepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:



e COCTaBJISITh TUIAH, AITOPUTM PEIICHUS 33/1a4, BEIOMPATH CITOCOO PEIICHUS
C YIETOM MMEIOIINXCS PECYPCOB M COOCTBECHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUIA ¢ y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIILHON peQuIeKCMH KaK OCO3HAHUSA
COBEpIIIAEMBIX JCHCTBUIA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysbTaTa penieHus MaTeMaTHIECKOH 3a1a9H;

e TMpPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIITNOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTHKEHUS WIM HEIOCTIDKCHHS PE3YyIbTaTOB EATEIHLHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OnepupoBaTh MOHATUSAMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpUMEHATP aKCHOMBI CTEPEOMETPUU M CIIEICTBUSL W3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSAMMU: NMAPAIUIENBHOCTh U NEPIEHAUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBats B3aMMHOE paCHOJIOKEHHE TMPSMBIX W TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJIa,
pebpo ABYrpaHHOIrO yrja; JUHEWHBIM YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOI'PaHHUKA, PABUJIbHBIM MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NHpaMuIa; MpU3MAa,
NPSIMOYTOJIbHBIN Mapalijiesienunei, Kyo).

Knaccudummposatsb MHOTOTPAaHHUKH, BBIOWpasi ~ OCHOBAaHHUS  JUJIS
Kiaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPAaBUIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE M HAKJIOHHBIE MPU3MBI, apajuieIeIUIeabl).

OrnepupoBaTh NOHATUAMU: CEKYyIIas IIIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIONB3YS METO/ CJIEIOB.



CrpouTh c€Y€HUST MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHME YEPTE)KU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH IO 00pas3nam Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABl IIPU PEIICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYECKUMX 33aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKpPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IIOLIAAM NOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3MA,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHHS MEXKIY
IJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HAa 4YepTexkax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl i1 PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoliuX HECKOJIBKO IAroB PELICHHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOAMTH HpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peasbHbIC
CUTyallUM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTUYeCKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3BbIKE T€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, arnmapaTa ajireOpsl; pelarhb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUMH.

11 KIIACC



OnepupoBaTh TOHATHSIMH: LUIWHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMAIMHAPAYECKON  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromire KOHMYeCKOH OBEPXHOCTH, KOHYC; chepruyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaiieHus (IUIUHAP, KOHYC, chepa u map).

OOBSACHATH CIIOCOOBI TIOYUYSHUS TEJl BPAIICHUSI.

KnaccudumumpoBats B3auMHOE pacosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Bbraucnsate 00BEMBI M IUIOMIAMM  TOBEPXHOCTEH TeN  BpallleHUs,
TCOMETPUUYECKHUX TEN C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpaIeHUs.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAAIMU MMOBEPXHOCTEH W 00BEMaMH
MOJAOOHBIX TEI.

N300pakath m3ydaemble (PUTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIOTHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHH.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MPOCTPAHCTBE.

BBITIONHATE  EHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKCHHSI BEKTOPA Ha YUCII0, OOBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIalOT.

[TpumeHsTh paBUIIO Mapavieenunea.

OnepupoBaTh MOHATUSIMU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YroJl MEXIY
BEKTOpaMH, CKJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAaHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pPACKJIAIbIBaTh BEKTOp MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumensaTe reomerpuueckue (aKThl IS PEMICHUS CTEPEOMETPUUECCKUX
3a/1a4, MPEANOIararonX HECKOIBKO MIArOB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMme.



Pemare mpocrelmme reoMeTpuyecKue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemlarp 3amaum Ha [IOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 00pa3naM WiIH alropuT™MaMm, NPUMEHSIS
W3BECTHBIE METOBI IIPU PELICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh IONY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CQOPMYIHPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IOCTPOECHHBIE MOJECIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10 POII
5 [IpsiMBbIE ¥ TUIOCKOCTH B HpOCTpaHCTBe.u 12 1 POIII
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepHeHHI/IIEYJIFIpHOCTB MPSIMBIX U 12 POII
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 oTkpsITas 6aza OUITN
3) MHororpanHuku 11 POl
Pemry EI'D, 6a3a
6 0B 9 1 ’
OOBEMBI MHOTOTPAaHHUKOB DU
7 IloBTOpEHME: CEUEHMS, PACCTOSHUS U YIJIbI 4 1 Pemy EI'D
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tema Bpamenus 12 POII
OOBEMBI TET 5 1 6aza OUIIN
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 POl
I1 600
OBTOPEHIE, ODODIICHTE, 7 1 Gasza ®UIIU, PEmry EID
cUCTEeMaTH3aIHs 3HAHUH
0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OCHOBHBIE MIOHATHSI CTEPEOMETPUU: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus] Ha PUCYHKAX:
n300pakeHNs! INTIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

POII

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
InepeceKaromumecs npsamas U rnji0CKOCTb

Ilonstus: MNEPECCKaromurecCs 1mI0OCKOCTH,
nepeCCKaromuecs nmpsamMad u rjiIoCKOCTb

POIII

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHue MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKIIHOHHBIX YepTeKax

POIII

HavaneHble cBeieHNs 0 KyOe 1 mupamu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMCTPUU: AKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX

POII; pemry EI'D

POIII




IToHsATHE 00 AKCUOMATUYECKOM

8 IIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsaTne 06 akCHOMAaTHYECKOM
9 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEpPEOMETPUU U CIAEACTBUS U3 HUX
B3aumHoOe pacrosnoxeHue npsmMbIx B
1 IIPOCTPAHCTBE: MTEpECEKAOLINECs, POII
NapajuleJIbHbIE U CKPEILNBAIOIINECS
psiMble
[TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B
12 IIPOCTPAHCTBE: MapajlUIeJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
IIPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
13 npocrpancTse: [lapannenbHoCTh NpsMON U POIII
IIJIOCKOCTH
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU
15 Yron Mexay npsMbIMU B IPOCTPAaHCTBE
16 VYron Mexay npsiMbIMU B IPOCTPAHCTBE
17 [TapannenpHOCTH MIOCKOCTEM: POIII
napajuieNbHbIe MI0CKOCTH
18 CaolicTBa napamienbHbIX MNIOCKOCTEN
19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBHI

Ha TJIOCKOCTH: TETpasdp, KyoO,




napaJuieIeuIe/]

20 [TocTpoenue ceueHuit PoOII
21 IToctpoenue ceuennii
KonTponbras padbota mo Teme "lIpsimbie u
22 IIJIOCKOCTH B IPOCTPAHCTRBE.
[TapanmnenpHOCTb NPSAMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTH NPAMOU 1
23 IJIOCKOCTH: MEPIEHANKYJIIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH
o5 [IpsimMble napasienbHble U PO
MEPIEHIUKYJIPHBIE K IIJIOCKOCTH
26 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMON U
IIJIOCKOCTH
97 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IIJIOCKOCTH
28 Teopema 0 npsAMON NEpIEHAUKYISIPHON
IIJIOCKOCTH
29 TeopeMa 0 npsAMOM NEepIEH AUKYIISAPHON
IJIOCKOCTH
30 TeopeMa 0 npsAMON NEepHEeH JUKYIISAPHON POII
IIJIOCKOCTH
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE
31 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUAE OT POl
MPSIMOM A0 MIIOCKOCTH
39 [lepneHIMKyNAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOAHUE OT




IPSIMOM A0 IIJIOCKOCTH

[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 IIJIOCKOCTH
[leprieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOH 10 IJIIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YIOJI MEXY
IPSIMOH U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yIJia

37 JIByrpaHHbI yroJi, JMHEHHBIA yroi POII
JBYI'PAHHOI'O yIJia
[lepneHuKyISIpHOCTB IIJIOCKOCTEM:

38 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJI0CKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

39 MIPHU3HAK MEPIEHANKYISIPHOCTH IBYX
IIJI0CKOCTEN
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

40 MIPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IIJI0CKOCTEN

41 Teopema o Tpéx nepneHANKYIsIpax POIII

42 Teopema o Tpéx nepneHAUKYISIpax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax
KonTponbHas paboTa no Temam

44 "IlepneHIUKYISIPHOCTD NPSAMBIX U

~ 1

rwiockocteil" 1 "Y1iabl MeXAy NPSIMBIMU U




IJIOCKOCTSIMHA"

45

46

47

IloHsiTE MHOTOIPaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OTPaHHUKA

[Ipu3ma: N-yrospHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IIPsIMasi U HAKJIOHHAS
pU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuieNienuIne U ero CBoicTBa

48

[Inpamupa: N-yrojapHas NUpaMuIa, TPAHU U
OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTD IMUPAMU/IbI; [IPABUIIbHAS U
yCed€HHas MupamMuaa

49

[IpaBuiibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
MPaBWJIBHOI'O MHOTOTPAHHUKA; TPaBUJIbHAS
IpU3Ma U MpaBWIbHAS MUPAMUJIA;
NIpaBUJIbHAS TPEYTOJbHAs MUpaMUa U
NIPAaBUIIBHBIN TETpasap; KyO

PaLW

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOIpPaHHHUKAX: OKTA3p, J0JEKa’dIp U
HKOCAdP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIBHO TOYKH, TPSAMOM, INIOCKOCTH.
DIIeMEHThl CUMMETPHUH B TUPAMHUAAX,
napajuieJenumneax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX




Brrunciaenue 31€eMEHTOB MHOTI'OTPaHHUKOB:

52 . 1 POIII
pEOpa, AuaroHau, yrisl
[Tnomanp 60KOBOM MOBEPXHOCTH U MOJHOMN
53 MOBEPXHOCTHU MPSMON PU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSMOM MPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH H
54 MOBEPXHOCTHU MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa O IIOMIA TN OOKOBOI MOBEPXHOCTH
YCEUEHHOU MUPAMUbI
55 KonrposnbHas paborta no reme 1
"MHuororpaHHuku"
56 [Tonsitue 06 06bEMe 1
S7 O0BEM nupamMubI 1
58 O06BEM TUpaMuIBI 1
59 O06BEM TUpaMuIbI 1 PoII
60 O06BEM TUpaMuIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npu3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonrtponsHas padorta no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 00001IEHNE CCTEMATU3 AN Pemy EI'D;
65 3HaHui. [locTpoeHue ceuenuii B 1 OTKphbITas 0aza
MHOTOI'PaHHUKE OUIIN
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
66 3HaHWI. BeraucieHne paccTosTHAN: MEXITY 1

ABYMA TOYKAaMH, OT TOUKH 10 HpHMOﬁ, oT




TOYKH OO0 IJIOCKOCTH, MCIKOY
CKpCHIUMBAOIHUMHUCS ITPIMBIMHA

67

68

HToroas KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeruucieHue yrioB: Mexay
CKPENTUBAIOIIUMHUCS TPSIMBIMH, MEKITY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MKy TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

OTKpBITas 0aza
OUIIN




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
IO/ IOBEPXHOCTH CEpHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomanb chepsl

KoanuyecTBo 4yacoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JJIeKTPOHHbIE
Hara uudgposbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHI{pH'—IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus
HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU

POII

POIII

POIII




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MOJTHOW TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTHIO, TTApaILICIIbHOM POII
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)
1 KomOuHanwst ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, OTIMCAHHBIH OKOJIO
12 cdepsl; cdepa, BnUcaHHAsS B
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE Pewy E';
13 . i OTKpbITast 0aza
CBOHCTBa 0OBEMOB Tell O
14 O06bEM UIMHApa, KOHYCa
15 O06BEéM mapa u riomazab chepbt
[TomoOHbIE TENa B MPOCTPAHCTBE.
16 CooTHoIIEHNS MEXy TTOIAASIMHU
MOBEPXHOCTEH, 00bEMAMH MOAOOHBIX TET
17 KonTponbnas pabora no temam "Tena
BpaieHus" u "O6beMsl Ten"
18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE
19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB




20

YMHOKEHUE BEKTOPA HA YUCJIIO

21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiejenunea

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHaTel BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

0aza ©UIIN

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METO MIPH
pelIeHNU TEOMETPUYECKUX 3aau

POIII

pey ers

27

28

29

30

Kontponbhas pabota o teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3Hanuil. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

IToBTOpenue, 00o0IIEHNE U
cHCTeMaTH3alus 3HaHui. 3a1a4n




IUIAaHUMETPHUU U MCTOABI UX PCUICHHUA

[ToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3alls 3HaHUM. 3a1auun 1 pemry ers
TUTAHUMETPUH F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 pemmy er
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 HroroBast koHTpoIbHAs paboTa 1

34 [ToBTOpEHME, 0606meHI:Ie " 1
CUCTEMAaTH3aIMsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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