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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommxcst 10-11 xmaccoB paspabortaHa Ha ocHOoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWW, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEIOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W TO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEIMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHHH PEAJTbHOIO0 M HIACAIBHOT0, XapaKTepe OTPaKEHUS
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 MbIIIJICHHUsS, HEOOXOAMMBIX [UJIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEHIEHUM 33Ja4 €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
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaJbHOrO ObITHA, (opMma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJO0IHKEHHST 00pa3oBaHus
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 OCHOBHOTO 001Iero oopa3zoBanus. Takum oOpa3zoM, oOydaromyecs: 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, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax sBIsItOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH 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 SBICHHS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TOHATHSIMH 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
MIPAKTUYECKUM COJEPKAaHHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPAclo3HaBaTh IPOSBICHUS T'E€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH 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 Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHMUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, 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 00pa3oB M  33Jady HA  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbBIE cozeprkaTelibHble TUHUU Kypca «I'eomerpunm» 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
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHM OCYUIECTBIISIIOCH MOCIEA0BATENLHO U MOCTYNATENbHO, €
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 u3yuyenue reomeTpuu otBoauTCs 2 yaca B Henemo B 10 kimacce u 2 yaca B
Hezaento B 11 kmacce, Bcero 3a aBa roga o0yuenus - 136 yueOHbIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIpP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIE
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; u ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpaBUIbHAs TPEYrojibHash MNHUpaMuAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHuAax, Mapajulesienunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas MMOBEPXHOCTb, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. Cl0KeHNEe U BEIUYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpelbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAYy MOHATUAMH; (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHHIC W OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO U3  HCTOYHWKOB  PA3jJUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD nHpopmaruu 1o CaMOCTOSTEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  OKCIIEpPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ MITYPMbD» U WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHns MaTEMaTHIECKOU 3a1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHAMM: JABYTPaHHBIA yIoj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBIII MHOTOI'PaHHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAaHHHKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIUHMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO HAa YEepPTEKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYMUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4YeCKUE 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMEHATh TMOJIydYEHHBIE 3HAHWSA Ha IPAKTUKE: AHAIU3UPOBATH PEAIIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOPEM, arnmnapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 24 2

OOBEMEBI TEN 10

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 20

[ToBTOpeHue, 06001IeHNE, 14 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jara
U3y4eHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

JlaTa
(pakTHyecku

OCHOBHBIC TIOHSTHSI
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocrpancTso. [IpaBuna
M300pakeHUs Ha PUCYHKAX:
M300paXeHUS IIOCKOCTEH,
napajuIeNIbHBIX MPSMbBIX
(0Tpe3KoB), cepeAHbBI
oTpe3Ka

OCHOBHBIC TTOHSTHS
CTepEeOMETPHUU: TOUKA,
mpsiMasi, IIOCKOCTh,
npocTtpancTso. [IpaBuna
M300paKeHUs Ha PUCYHKAX:
1300pakeHus MI0CKOCTEH,
MapaJuIeITbHBIX TPSIMBIX
(0oTpe3koB), cepeArHBI
oTpe3Ka

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsMasi ¥ IIOCKOCTh

CTapTOBaH JUarHoCTHuKa

05.09.2023

05.09.2023

07.09.2023

12.09.2023

3HaKOMCTBO C
MHOTOTPaHHUKAMH,
Hn300paKeHne

14.09.2023




MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

HauanbHble cBeneHus o kyoe
U NIpaMUJE, UX Pa3BEPTKU U
monenu. CeueHus
MHOTOT'PaHHUKOB

HauanbHubie cBenenus o kyoe
U TIHpaMHUJIE, UX Pa3BEPTKU U
mozenu. CedeHust
MHOT'OI'PaHHHKOB

19.09.2023

21.09.2023

[TonustHe 00
aKCHMOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

26.09.2023

10

11

12

[ToustHe 00
AKCHOMAaTUYECKOM
MOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU H
CJICOCTBUA N3 HUX

Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUU U
CJICOCTBUA N3 HUX

ITousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUU U
CJICOCTBUA N3 HUX

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE:

28.09.2023

03.10.2023

05.10.2023

10.10.2023




IIEPECEKAIOIINECS,
IapajuieIbHbIE U
CKPEILLMBAIOIIUECS NIPSAMBIE

13

14

[TapanienbHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napajuiesibHbIe MPSIMbIC B
MIPOCTPAHCTBE;
MapajyuiebHOCTh TPEX
MIPSIMBIX

[TapamienpHOCTB IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
[TapamienbHOCT IPSIMOU U
IJIOCKOCTH

12.10.2023

17.10.2023

15

16

VYTIIBl ¢ COHANpaBICHHBIMU
CTOPOHaMU

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

19.10.2023

24.10.2023

17

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

26.10.2023

18

[TapamiensHOCTB
IIJIOCKOCTEN: apaJlIeIbHbIE
IIJIOCKOCTH

07.11.2023

19

20

CBoiicTBa napamienbHbIX
IJIOCKOCTEN

[Ipocreiimme
MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha TJIOCKOCTH: TeTpasdp, KyoO,
napajuiesenumne/

09.11.2023

14.11.2023

21

22

[Toctpoenue ceuenunit

[TocTpoeHue ceueHuit

16.11.2023

21.11.2023




23

KontponbHas pabora no reme
"[Ipsimble U TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapamienpHOCTB IPSIMBIX U
IJI0CKOCTEN"

23.11.2023

24

25

26

27

28

[lepneH IUKYISPHOCTD
IIPSIMOM U TUIOCKOCTH:
NEPIECHIUKYIIAPHBIC IPSIMbIE
B IIPOCTPAHCTBE

[IpsimMble napasienbHble U
HIEPIEHIUKYJIIPHBIE K
IIJI0OCKOCTH

[IpsimMble napasienbHble U
NIEPIICHIUKYJIIPHBIE K
IIJI0OCKOCTH

[Ipu3nak
MEePIEHJUKYIISPHOCTU
MPSIMOM U TUIOCKOCTH
IIpusnax
MEPIEHUKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU

28.11.2023

30.11.2023

05.12.2023

07.12.2023

12.12.2023

29

30

31

32

KonrtponbHas pabora 3a
MIOJIyTOIue

Teopema o npsmon
MEPIEHIUKYIIAPHOU
IJIOCKOCTH

Teopema o npsmon
MEPIEHIUKYIIAPHOU
IIJIOCKOCTH
[lepnenaukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
paccTostHue OT NPSIMOU 10

14.12.2023

19.12.2023

21.12.2023

26.12.2023




IIJIOCKOCTH

33

[lepnenaukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTosHUE OT IPSAMOM 110
IJI0CKOCTH

28.12.2023

34

[lepnienaukymnsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TIOCKOCTH,
paccTosHUE OT MPSIMOM 110
TJIOCKOCTH

09.01.2024

35

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JIO INIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IUIOCKOCTH

11.01.2024

36

37

38

39

VYTIuBl B IPOCTPAHCTBE: Yroil
MEXIy NPSMOU U
IIJIOCKOCTBIO

JIByrpaHHBIN yroil,
JIMHEWHBIN YroJl ABYTPAHHOIO
yria

JIByrpaHHBIN yroil,
JIMHEWHBIN YroJl ABYTPAHHOIO
yria

[lepnenquKyIsIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYISIPHOCTH ABYX
IIJI0CKOCTEN

16.01.2024

18.01.2024

23.01.2024

25.01.2024

40

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEN: IIPU3HAK
MEPIEHINKYIIPHOCTH ABYX
IIJIOCKOCTEN

30.01.2024




41

42

[lepneH IUKYISPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIECHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

Teopema o Tpéx
HIEPICHIUKYIIIpax

01.02.2024

06.02.2024

43

44

Teopema o Tpéx
MePIEHIUKYISIpax
Teopema o Tpéx
MIEePIeHIUKYIIApax

08.02.2024

13.02.2024

45

46

47

48

KonTponbnas pabota mo
TeMaM
"[lepnieHIUKYASIPHOCTD
HPSIMBIX U IJIOCKOCTER" 1
"Vribl MeXay NpsSMBIMU U
MJI0CKOCTSIMU"

[ToHATHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOTOI'paHHHKA, BBITYKJIbIE U
HEBBIMYKJIbIE
MHOT'OI'PaHHHKH; pa3BEPTKa
MHOTOTpaHHUKA

[Ipu3ma: n-yronsHas npusma;
IPaHU U OCHOBAHUS IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs
pU3MbI; OOKOBas U MOJIHAS
ITOBEPXHOCTD MPU3MBI

[Tapamnenenurnen,
IIPSAMOYTOJIbHBIN
rapajuieJIenuIe]] 1 ero
CBOMCTBA

15.02.2024

20.02.2024

22.02.2024

27.02.2024

49

IInpamupa: N-yroapHas
UpaMKIa, TPaHy U

29.02.2024




OCHOBAHHE MTHUPAMHU/IBL;
OOKOBas U IIOIHAS
MTOBEPXHOCTh ITHPAMH/IBI;
IIpaBUJIbHAS U YCEUEHHAS
mupaMua

50

o1

[IpaBuibHbIE
MHOTOTPAaHHHKH: TOHITHE
IIPaBUIIBHOTO
MHOTOTpaHHUKA; IIPaBUIIbHAS
[IpU3Ma U paBUIIbHAS
MpamMu/ia; IpaBUIIbHAs
TpeyroJibHas MupamMuja u
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenue o
IIPABUIIBHBIX
MHOTOTpaHHHUKaX: OKTa’Ip,
JOJEKAdIP U UKOCADIP.

05.03.2024

07.03.2024

52

53

CummeTpus B IPOCTPAHCTBE:
CHMMETpPHSI OTHOCHUTEIBHO
TOYKH, MPSAMOH, TIIOCKOCTH.
DneMeHThl CHMMETPUH B
nUpamMuIax,
napaJuleenunesaax,
MPaBUIIEHBIX
MHOTOTpaHHUKaX

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMaroHald, yTJIbl

12.03.2024

14.03.2024

54

[Tnomans 60koBOM
MOBEPXHOCTU U MOJTHON
MOBEPXHOCTHU MPSMOM
MIPU3MBI, TUTOIATb
OCHOBAaHHUH, TEOpEMA O

19.03.2024




OOKOBOI IOBEPXHOCTHU
IIPSIMOM IIPU3MBI

KonrponsHas pabora o teme

> "MHororpasHuKH" 21.03.2024
56 [Tonsarue 06 o6veme 02.04.2024
57 O06BEM TUpaMuIbI 04.04.2024
58 O0BEM nupamMuIbI 09.04.2024
59 O06BEM TUpaMuIbI 11.04.2024
60 O0BEM nupamMuIbI 16.04.2024
61 O0BEM npu3MBbI 18.04.2024
62 O0BEM npu3MBbI 23 04.2024
63 O0BEM pU3MBI 25 04.2024
64 O6o0u1eHue o Teme

"OOBEMBI MHOTOTPaHHUKOB" 02.05.2024

Beruncnenue paccrosiHum:

MEXY IBYMSI TOUKaMH, OT
65 TOYKH JIO MPSIMO#, OT TOUKH

J10 TTIOCKOCTH, MEXKITY 07.05.2024

CKPEIIHBAIOTIIAMHUCS

MPSIMBIMH
66 HToroBast KOHTpONIbHAS

paborta 14.05.2024
67 [ToBTOpeHue, 0600IIEHNE

CUCTEMaTHU3alMs 3HAHUM. 16.05.2024




[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

[ToBTOpenue, 0600ICHNE
cucTeMaTh3alys 3HaHUH.
Beruuncnenue paccTosHUM:
MEXIy ABYMs TOUKaMH, OT

68 TOYKH JI0 MPSMOM, OT TOUKHU 1 21.05.2024
JI0 TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
PSIMBIMU
OBILIEE KOJIMYECTBO YACOB 68

[10 [TIPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHtp,
pamuyc, TuameTp; Iiomaib
MOBEPXHOCTHU Cepshl
Cdepa u map: meHrp,
panuyc, TuamMmeTp, IIoNaIb
HIOBEPXHOCTH

BzaumHoe pacnionoxxenue
cdephl U TIOCKOCTH;
KacarelibHasl IIOCKOCTb K
cdepe; miomaab chepsl

KoauuyecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHus

05.09.2023

07.09.2023

12.09.2023

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

JlaTa
(pakTnuecku

BxonHas KoHTpoOIbHAS
paborta

B3aumHoe pacnionoxxenue
cdepsl U MIOCKOCTH;
KacaTeJbHAs MJI0CKOCTh K
cdepe; miomaapb chepsl
Nzobpaxenue chepsl, mapa
Ha iockocTu. CeueHust
nrapa

N3o6pakenue cdepsl, mapa
Ha TIockocTu. CeueHust
nrapa

[Humaapuyeckas
MOBEPXHOCTh, 00pa3yromre
HWIMHAPUYECKOMN
MOBEPXHOCTH, OCh

14.09.2023

19.09.2023

21.09.2023

26.09.2023

28.09.2023




10

11

12

HWIMHAPUYECKOMN
MOBEPXHOCTHU

Hunusap: ocHOBaHUS U
OOKOBast TOBEPXHOCTb,
o0pa3syroias 1 oChb;
IoIaab OOKOBOU M HOJIHOMI
MOBEPXHOCTHU

Hunusap: ocHOBaHUS U
OOKOBast TOBEPXHOCTb,
o0Opa3syrommas 1 oChb;
IoIaabs OOKOBOU M HOJIHOMI
MMOBEPXHOCTH

N306paxkenne nunuHapa Ha
TUIOCKOCTH. Pa3BEpTKa
uunuHApa. CeueHust
HUIMHIPA (TUIOCKOCTBIO,
napasuieIbHON UIn
NEPIEHIUKYIIPHONH OCH
LWIMH]IpA)

N300pakeHne HUIMHApPA HA
mockocTH. Pa3zBéprka
nuHapa. Ceuenus
IUTUHAPA (TTIOCKOCTBIO,
napajuieJIbHON WIn
NEePHEHIUKYISIPHON OCH
LHUAJTUHIPA)

03.10.2023

05.10.2023

10.10.2023

12.10.2023

13

Konnueckas oBepXHOCT,
00pa3yromme KOHNIEeCKOU
IIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MIOBEPXHOCTHU

17.10.2023

14

Konunueckas HoBepXHOCTH,
00pa3yromme KOHNIEeCKOM

19.10.2023




IIOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
IIOBEPXHOCTHU

15

16

Konyc: ocHOBaHue 1
BEpILIMHA, 00pa3yromas u
0Cb; TUIOIAAb OOKOBOW 1
IIOJIHOM ITOBEPXHOCTHU

Konyc: ocHoBanue u
BepIlIMHA, 00pa3yromas u
0Cb; IUIOIAIb OOKOBOH U
MTOJTHOW TTOBEPXHOCTHU

24.10.2023

26.10.2023

17

18

19

20

Y cedu€HHBIN KOHYC!
00pa3yrolue 1 BbICOTA;
OCHOBaHUA U OOKOBast
MIOBEPXHOCTh

Y ceu€HHBIN KOHYC:
o0pa3yroniue 1 BbICOTa;
OCHOBaHUS U OOKOBas
MOBEPXHOCTh

N306paxkenne koHyca Ha
nockocTy. Pazséprka
KoHyca. CeueHus KOHyca
(TIIOCKOCTHIO,
napasuieIbHOM OCHOBAHMIO,
Y TUIOCKOCTBIO, TPOXOIALIEH
yepes BEpIINHY)

N306paxeHune KoHyca Ha
mockocty. Pa3séprka
KoHyca. CeyeHus: KOHyca
(TTOCKOCTHIO,
napasuieIbHONH OCHOBAHMIO,
Y TUIOCKOCTBIO, TPOXOIALIEH
4yepe3 BEPIINHY)

07.11.2023

09.11.2023

14.11.2023

16.11.2023




21

22

KomMOuHammst Ten BparieHus

U MHOT'OI'paHHUKOB

KomOunanus ten BpameHus

W MHOTI'OI'PpaHHUKOB

21.11.2023

23.11.2023

23

24

MHOrorpaHHuK, ONUCAHHBIN

oko1o cepsr; chepa,

BIIMCaHHAA B MHOT'OI'PAaHHHK

HJIKM B TCJIO BpalllCHUA

MHororpaHHuK, ONMCaHHbBIA

okoJto cepsl; chepa,

BIIMCaHHAass B MHOI'OI'PAaHHHUK

HJIK B TCJIO BpalllCHUA

28.11.2023

30.11.2023

25

[Toustie 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Ten

05.12.2023

26
27
28

29

ITousarue 00 0OBéMe.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

O0BEM IUIHHpa, KOHYCa
O0BEM IUIHHIpA, KOHYCa
O0bEM 1mapa u wionaah
cdepsl

07.12.2023
12.12.2023
14.12.2023

19.12.2023

30

31

32

KonTponbhas paborta 3a
MOJTYTOTNE

OO0BéM 11apa ¥ mIomaIh
cdepsl

ITogo6HbIe Tena B
MIPOCTPAHCTBE.
COOTHOLIEHHS MEXTY
TUTOMIA/ISIMU TTIOBEPXHOCTEH,
00BEMaMHU TOOOHEIX TEI

21.12.2023

26.12.2023

28.12.2023

33

IToxoOuEbIe Tena B

09.01.2024




34

35

MIPOCTPAHCTBE.
COOTHOIIEHUS MEXKTY
TJIOMIA IIMU TTOBEPXHOCTEH,
00BEéMaMH TOHOOHBIX TN
KonTtponsHas pabora o
temaMm "Tena Bpanienus" u
"O0bemsI TEI"

Bekrop Ha miockoct U B
MIPOCTPAHCTBE

11.01.2024

16.01.2024

36

37

BekTop Ha IJI0CKOCTH U B
MIPOCTPAHCTBE

CrokeHue U BEIYUTaHHUE
BEKTOPOB

18.01.2024

23.01.2024

38

Clo)XeHUe U BEIYUTAHUE
BEKTOPOB

25.01.2024

39

40

YMHOKEHUE BEKTOPA Ha
YHUCIIO0
YMHOKEHUE BEKTOpa Ha
YHUCIIO

30.01.2024

01.02.2024

41

42

PasnosxeHue BexTopa 1o
TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuio
napajuiejaenunena

Pa3znoxenne BekTopa 1o
TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuio
napajuieJenuneia

06.02.2024

08.02.2024

43

44

Pemenne 3amay, cBI3aHHBIX
C IPUMEHEHUEM TPaBUIT
JIEHCTBHUM C BEKTOPAMU
Pemenne 3amau, cBI3aHHBIX
C IPUMEHEHUEM TPABUIT

13.02.2024

15.02.2024




JICUCTBUN C BEKTOPAMHU

45

VYroa MeXy BEeKTOpaMH.
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB

20.02.2024

46

VYroa MeX/y BEeKTOpaMH.
CkansipHO€ ITPOU3BENECHNE
BEKTOPOB

22.02.2024

47

48

Boruncnenue yriioB Mexy
IPSIMBIMH M TUIOCKOCTSMH
Brluucnenue yrios Mexay
IPSIMBIMU U TUIOCKOCTSIMH

27.02.2024

29.02.2024

49

Brluucnenue yrios Mexay
IPSIMBIMU U TUIOCKOCTSIMH

05.03.2024

50

KoopaunatHo-BeKTOpHBIN
METO/I IPU PEIICHUH
F€OMETPUUYECKHX 3a/1a4

07.03.2024

51

KoopanHaTHO-BEKTOPHBIN
METO/ IPU PEIICHUH
FeOMETPUYECKHX 3a1a4

12.03.2024

52

KoopanHaTHO-BEKTOPHBIN
METO/ IPU PEIICHUH
FeOMETPUYECKHX 3a1a4

14.03.2024

53

KoopanHaTHO-BEKTOPHBIN
METO/ ITPU PEIICHUH
FeOMETPUYECKHX 3a/1a4

19.03.2024

54

KonTponbhas pabota no
teme "BekTopsl n
KOOpJMHATHI B
npocTpaHcTae”

21.03.2024

55

[ToBTOpeHnue, 06001EeHNE U
CcHUCTeMaTU3als 3HaHH.
OcHoBHBIE GUTYPHI, HAKTHI,

02.04.2024




56

57

58

59

60

TEOpEMBI Kypca
MJIAaHUMETPUHU

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpeMBI Kypca
TUIAHUMETPUH

[ToBTOpenue, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpeMBbI Kypca
IUTAHUMETPHUH

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3alus 3HAHUH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpeMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, o6o0IIeHNE 1
CUCTEeMaTH3aIHsl 3HAaHHH.
3anaun MIaHUMETPUU U
MCTOJbI UX PCIICHUA

[ToBTOpenue, o6obIIeHNE 1
CHCTeMaTHu3alysl 3HAHMMH.
3amauu IaHUMETPHUH U
METOJIbI UX PEIICHHS

04.04.2024

09.04.2024

11.04.2024

16.04.2024

18.04.2024

61

62

[ToBTOpeHnue, 06001IeHNE 1
CHUCTeMaTU3als 3HaHH.
3anauu MIaHUMETPUHU U
METOJIbI UX PEIICHUS

[ToBTOpeHme, 0600IIEHNE 1
CHCTEMATH3alMs 3HAaHUH

23.04.2024

25.04.2024

63

[ToBTOpeHnue, 0600IIeHNE 1
cUCTeMaTH3allus 3HaHUH

02.05.2024




[ToBTOpEHME, 0000IICHUE 1

64 cucTeMaTu3aIus 3HaHui 07.05.2024
Hrorosast KOHTpoOJIbHASA

65 pabora 14.05.2024
[ToBTOpEHME, 0000IICHUE U

66 cucTeMaTu3aIus 3HaHui 16.05.2024
[ToBTOpenue, 0600IICHNE 1

67 cHUCTeEMaTH3allis 3HaHUH 21.05.2024
IToBTOpEHME, 0000IIICHUE 1

68 cucTeMaTu3aIusg 3HaHui 23.05.2024

OBIIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






