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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IJis
oOydaromuxcst 11 kmaccoB  paspaborana Ha ocHoBe  DeaepaiabHOTroO
TOCYZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 00pa30BaHUS.
Peanu3arus mporpamMmbl 00ecrieYnBacT OBIAICHUE KIFOYEBHIMA KOMIETCHIIMSIMH,
COCTaBIISIONIUMHU OCHOBY IS CaMOPa3BUTHUS W HEMPEPBHIBHOTO 0O0pa30BaHUA,
IIEJIOCTHOCTh OOMIEKYJBTYPHOTO, JUWYHOCTHOTO M IT03HABATEIBHOTO Pa3BHTHS
JUYHOCTH 00YJarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4eOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX IPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHUH PEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUHN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOI0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAIIUXCS, a
Tak)K€ KayeCTB MBIIUICHUSA, HEOOXOIWMBIX IS aJanTalii B COBPEMEHHOM
oOiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHHH OO0y4arolMMMCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3a7ady, YMEHUE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/1ad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSET pa3Hble BUIbI YIeOHOM U TPYIOBOM ACSITETbHOCTH, SIBIAETCA



OIHUM U3 Mpo(ecCHOHANIbHO BAaXKHBIX KAauyecTB, MOATOMY akTyajdbHa 3ajaua
dopMupoBaHUs y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHS — Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K IMIPAKTUYECKON AEATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOoM
ypoBHE o0OyueHusi — 001eo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepe3 ooecrneueHue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BAHUS
CHUCTEMAaTHYECKUX TE€OMETPUUECKUX 3HAHUW ¢ JCHUCTBHUM, CHeUU(pUIHBIX
TrE€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO MPOJOIDKEHHS  00pa3oBaHUA 10
CHELHaTbHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum o0pa3zoMm, oOydarolniyuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
crenuQpuKoil reoMeTprun U HeoOXOIUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM HMEIOT BOZMOKHOCTH U3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

JIoCTH)KEHHE eI OCBOCHHS TMPOTrpaMMbl  00ECHeUMBACTCA pEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BOM ypoBHE B 11 Kiaccax sIBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (dopMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyUaromuXcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



o (opmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHOM T€OMETPUU:
YMEHHE PacliOo3HaBaTh MPOSBICHUS TEOMETPUIECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U NpPU U3YUEHUU
OpPYrMX  Y4eOHbIX  IPEIMETOB,  IPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX Ha A3BIKE T€OMETPUM U CO3AaBaTh
F€OMETPUYECKHE MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKIKOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’aEHHBIM 00pa30M OpraHM30BaHHAs padOTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAIBHEUILIEMY
U3Y4YECHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX ITPEIACTABICHUMU Y
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOAUTC 3a CYET PELICHMS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpaza MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHSIX OTBJICUEHHUS OT HAIJISIHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE cOaepKaTenpHble JIMHMM Kypca «l'eomerpum» B 11 kiaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpezieNiaeTcsi He TOJIBKO M0 COAepKaTeIbHBIM JIMHUASM, HO U TIO TOJaM 00y4eHHS
Ha ypOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
HNOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH ITOCJEN0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOydYaroUXCsl, pacliupss U
yriay6usist e€, o0pa3ysi MpOoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reomerpuu B 11 Kitacce oTBOauTCs 2 yaca B HEAEIIO, Bcero 68
y4eOHBIX Yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
11 KJTACC

Tena Bpamenust

[Hunuaapuueckas OBEPXHOCT, oOpasyrolue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON moBepxHOCcTU. [lunuHap: ocHoOBaHus U
OOKOBasi TMOBEPXHOCThb, OOpa3yrollas W OCh; IUIOMIA[Ab OOKOBOM U MOJHON
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolyue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BepIlInHa, 00pa3yroias
U OCb; TIJIOIa/Ib OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa m map: 1eHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTeNbHasl MIOCKOCTh K Cepe;
I011a1b Chephl.

N3o00paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka UIMH]Ipa U KOHYCA.

KombOunanuu ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJ10 cdepsr; cdepa, BIMCaHHAs] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 006 00béMe
IPSIMOYTOJILHOTO Tapajiesnienunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus uMHpa (MapajvieabHO U MEPIEeHIMKYISIPHO OCH), CEUEHUSI KOHYyCca
(mapasienibHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPIIUHY), CEUECHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockocT U B pocTtpancTBe. ClI0kKEHNE U BHIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
OpUMEHEHUEM TpaBWiI JACHCTBUH C BekTopamu. IIpsiMmoyrosibHas cucrema
KoopauHaT B npoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekropamMu. CKalaspHOE MNPOU3BEIECHHUE BEKTOPOB.
Briuncnenue yrioB Mexay MPSMBIMH U TIOCKOCTAMHU. KoopanHAaTHO-BEKTOPHBIN
METO/I IIPU PEIICHUU T€OMETPUUYECKUX 3a/1aY.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSAMHI U Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3IUuYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryJisapHas pu3nuecKasi akTHBHOCTH); (DU3UIECKOTO COBEPITICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBHOM JIEATEbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHWM ISl PEIICHUs 3a1ad B
00J1acTH OKpY>KaIOIeH Cpeibl, IIIaHUPOBAHUSI TOCTYIIKOB U OLICHKHU WX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MesATEeNbHOCTH, JTaroB €&
pPa3BUTUA M 3HAYUMOCTH [JIi PAa3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYILIECTBIATh IIPOEKTHYI0 M MCCIIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHYECKUX
O0OBEKTOB, TMOHSATUH, OTHONICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH
OTIpeNICTICHUsS]  TOHATUN, YyCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(UKALMU, OCHOBAHUA AJii OOOOIICHHS W CpaBHEHUS, KpUTEPUU
IPOBOIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YacCTHbIE WU OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHHSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e JeNaTh BBIBOABI C MCIOJb30BAaHHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3AKIIIOUEHUH 0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTEeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMBbIE U OT TMPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJIUTH MPUMEPhl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKICHHS U BHIBOJbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHMs, BBIOMpaTh HaWbOoONee TMOAXOMAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTaM
NPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000ICHU;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTATH
MIPEJIIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH Ne(UUNTHI HH(OOPMALINY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelicmeus, 0becnedusarom

chopmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
¥ [IETISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3pEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS M0 XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHbBIN PE3YyJIbTaT;

B X0J1¢ 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN 1 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IIEIb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpefieniaTh BHIbI pabOT, JOrOBApUBATHCS, OOCYXXIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHMS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT 1O KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C YUETOM HOBOMU
nHpopmaruu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJCTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTH)KCHUS PE3YJIbTAaTOB NEATEIIBHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OnepupoBaTh MOHATUSAMH: WIMHAPUYECKAS IOBEPXHOCTh, OO0Opa3yroIiue
UJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHWYECKAasi TOBEPXHOCTh, 00pasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

PacmoznaBats Tena Bpamenus (uInHAP, KOHYC, cdepa u map).

OOBACHITH CIOCOOBI TTOJTYYEHHUS TEJT BpAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciioaokeHue chepbl U IMIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETMEHTAa; IIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
T€OMETPUYECKUX TEJ C MpUMEHEeHHEM (HOpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy ¥ ONTUCAHHBIN
oxoJ10 cepsr; cepa, BIIMCaHHAS] B MHOTOTPAHHUK HWIIM TEJIO BPAIICHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMH
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpHl OT PYKH W C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrImonHsATE (BBIHOCHBIE) ITIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ cBEpXy, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJ BpallleHHUs.

W3BnekaTh, WHTEPNPETHPOBATH U IMPEOOPa30BbIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPECTABICHHYI0 Ha YEpTEkKax U
pUCYHKaX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBHUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpA Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHM 00J1a1al0T.

[IpuMeHsTh paBUIIO Napajuielienuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWMHATBHI BEKTOPA, YroJd MEXIY
BEKTOpPaMHM, CKaJISIpPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIC
BEKTOPBI.

HaxonuTh cymmy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJACHUE, PACKIAAbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3anaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.



[TpumensTh reomeTpruyeckue GakThl A PEHICHUS CTEPEOMETPUUECKHUX 3a/1a4,
IPENOoJIararolInX HECKOJIBKO IIarOB PEIIEHUs, €CITU YCIOBUS TPUMEHEHUS 33/1aHbl
B SIBHOH (popMe.

Pemate mpocreiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1a.

Pemarp 3amaun Ha [OKA3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HAX0XkJI€HHWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
U3BECTHBIC METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMaTUYECKUX 3aau.

[lpumensTs mpocTellIve NpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUIECKHX 3a/1a4.

[TpuBoauTH HpUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HUCKYCCTBE.

[IpuMeHsATH MONydyeHHBbIE 3HAHWS HA TPAKTUKE: aHAJTU3UPOBATh peasibHbIC
CUTyalluM ¥ NPUMEHSITh HU3y4YEHHbIE MOHATUS B MpOIEcCe IOHCKAa pPELICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, amnmnapara aireopsl; pemarb
NpPaKTUYECKHE 3aJ]auH, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakTuueckue (icpp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcebl
1 Tena Bpaienus 25
2 OOBEMBI TET 10 1
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 21 1
4 [ToBTOpenue, 06001IEHNE, 12 1
cucTeMaTH3allus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 0




IHOYPOYHOE INIVTAHUPOBAHUE

11 KIIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m Tema ypoka Koutpoabsubie IIpakTuyeckue
Bcero H3y4eHUusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Cdepa u map: neHTp, paanyc, IuaMeTp

[Tnomans MoBepXHOCTH CheEpshI

B3aumHoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHas INIOCKOCTh K

cdepe; miomans cepsl

N3o0paxenue cdepsl, mapa Ha
mrockoct. CeueHus 1mapa

[MunuHapudeckas NOBEPXHOCTD,
oOpa3zyromue MUIHHIPHIECKOM
MMOBEPXHOCTH, OCh ITUITHHIPHICCKON
MTOBEPXHOCTH

[MunuHapudeckas NOBEPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIPUYCCKOMN
MOBEPXHOCTH

[unmuuap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yroIas U ocCh;
I0Ia1b OOKOBOW U TIOJTHOU
MTOBEPXHOCTH

[unmuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas U 0Ch;




IUIOLIAAb OOKOBOU Y MOJIHOM
MMOBEPXHOCTH

N300parkeHre NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus
WIMHAPA (TUIOCKOCTHIO, MapajuleIbHON
WM NIEPIEHAUKYIISIPHON OcH
UAJTUHIPA)

10

N300parkeHre NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus
UIMHApPA (TUIOCKOCTHIO, MapauleIbHON
WM NIEPIEHAUKYIISIPHON OcH
UAJTUHIPA)

11

KoHnnyeckas 1oBepXHOCT,
o0pa3yroIre KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEPILLIMHA
KOHHMYECKOU ITOBEPXHOCTH

12

Konunueckas moBepxXHOCTb,
o0pa3yroIre KOHUIeCKOn
MMOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MOBEPXHOCTH

13

Konyc: ocHOBaHuE 1 BeplIMHa,
o0pasyloIias ¥ OCh; IO lb OOKOBOU
Y TIOJTHOM MTOBEPXHOCTHU

14

Konyc: ocHOBaHuUe 1 BeplInHa,
oOpa3yromas 1 0Ch; TJI0IIab OOKOBOM
Y MOJTHOM MTOBEPXHOCTH

15

Yceu€HHbI KOHYC: 00pa3yronye u
BBICOTA; OCHOBAaHUsI U OOKOBast
HOBEPXHOCTb




16

Yceu€HHbI KOHYC: 00pa3yronme u
BBICOTA; OCHOBAaHUsI U OOKOBast
HOBEPXHOCTb

17

N300pakeHre KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHust KoHyca
(TJI0CKOCTBI0, MapasuIeIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
MIPOXOASAIICH Yepe3 BEPIITUHY)

18

N300pakeHre KOHyca Ha IUIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TJI0CKOCTBI0, MapauIeIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
MIPOXOASAIICH uepe3 BEPIITUHY)

19

N300pakeHre KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TJI0CKOCTBI0, MapasuIeIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO,
MIPOXOASAIICH Yepe3 BEpPIITUHY)

20

KomOuHnanus ten BpameHus u
MHOTI'OT'DaHHUKOB

21

KomOunanwms Ten BpareHus u
MHOT'OTPaHHUKOB

22

KomOunanwms Ten BparieHus u
MHOTOTPaHHUKOB

23

MHoOrorpanHuK, OIMCaHHBIN OKOJIO
cdepsl; cdepa, BUcaHHAsS B
MHOTOTPaHHUK WX B TEJIO BPALLEHUS




MHoOrorpanHukK, OIMCaHHBIM OKOJIO

24 cdepsr; cdepa, BUcaHHAS B 1
MHOTOTPaHHUK WX B TEJIO BPALECHUS
MHoOrorpanHuK, OIMCaHHBIM OKOJIO

25 cdepsr; chepa, BIHCaHHAS B 1
MHOTOTPaHHUK WX B TEJIO BPALICHUS

%6 [Tonsitue 06 06béMe. OCHOBHBIE 1
CBOICTBa 0OBEMOB TET

27 O0BEM UIMHIpa, KOHYCa 1

28 O0BéM uIMHIIpa, KOHYCa 1

29 O0BEM UIMHIpa, KOHYCa 1

30 O06BEM mapa u wiomaas cheps 1

31 O06BEM mapa u wiomaas cheps 1
[Tomo6HbIE Tena B MPOCTPAHCTBE.

1 CoOOTHOIICHUS MEXKTY TUTOIIAISIMHI !
MMOBEPXHOCTEH, 00bEMaMH MOTOOHBIX
Ten
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

1 CoOTHOIICHUS MEXKTY TLTOIIAISIMHI !
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX
Ten
[Tomo6HbIE Tena B MPOCTPAHCTBE.

34 CoOTHOIICHUS MEXKTY TLTOIIAISIMHI !
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX
Tem

35 Kontponbnas padota mo Temam "Tena )

BpameHus" u "O6beMbl Ten"




BekTop Ha mmockocTy U B

36 1
MIPOCTPAHCTBE

37 BekTop Ha IMII0CKOCTH U B 1
IIPOCTPAHCTBE

38 CioxeHne 1 BBIYMTaHUE BEKTOPOB 1

39 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1

40 YMHOXKEHUE BEKTOpa Ha YUCIIO 1

41 YMHOK€EHNE BEKTOpa Ha YUCIIO 1
Paznoxenue Bektopa 1o Tpém

42 HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio 1
napajuiesienuneaa
Paznoxenue Bektopa 1o Tpém

43 HEKOMIUJIaHApHbIM BekTopaM. [IpaBuio 1
napajuienenunena
Pemienue 3ama4, CBSI3aHHBIX C

44 MPUMEHEHUEM TTPaBUJI JEHCTBUH C 1
BEKTOPaMHU
Pemenue 3ama4, CBSI3aHHBIX C

45 IIPUMEHEHUEM IIPAaBUJI JEUCTBUN C 1
BEKTOpaMH
Pemenne 3ama4, cCBSI3aHHBIX C

46 IIPUMEHEHUEM IIPAaBUJI JEUCTBUN C 1
BEKTOpaMH
[IpssMoyronbHas cucteMa KOOpPIUHAT B

47 npoctpaHcTBe. KoopauHaThel BEKTOpA. 1

[Ipocreiimme 3aa4n B KOOpIUHATAX




48

IIpssMoyronbHas cucTeMa KOOPAUHAT B
npoctpancTBe. KoopauHaTs! BekTOpa.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

49

VYron mexay Bektopamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

50

VYron mexay Bekropamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

51

Brruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU

52

Beruncnenue yrioB M1y NpsMbIMUA U
IIJIOCKOCTSIMU

53

KoopanHaTHO-BEKTOPHBINA METOT TPU
pEIlIeHNH TeOMEeTPUUYECKUX 3aa4

54

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pEeLIeHUU TEOMETPUYECKUX 3a1a4

55

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

56

KontponbHas padoTa mo teme
"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

57

[ToBTOpeHue, 0600IIEeHNE U
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

58

[ToBTOpeHue, 06001IeHNE 1
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH




59

[ToBTOpeHme, 06001IEeHNE 1
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

60

[ToBTOpeHme, 06001IEeHNE 1
cUcTeMAaTHU3alnsI 3HaHUH. 3amaun
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

61

[ToBTOpeHme, 06001IEeHNE 1
cUCTeEMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUHU ¥ METOJIBI HX PEIICHUS

62

[ToBTOpeHue, 0600mEeHNE U
cucTeMaTu3anys 3HaHui. 3agaqu
HJIaHI/IMGTpI/II/I U METOJbI UX pGI_HeHI/ISI

63

[ToBTOpeHue, 0600IIEeHNE U
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUH

64

[ToBTOpeHue, 0600mEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, pakTbl, TEOPEMBI Kypca
CTEpEOMETPUH

65

[ToBTOpeHme, 06001IEeHNE 1
cucrteMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEeOMETpUH

66

HToroBast KOHTpOJIbHAs paboTa

67

[ToBTOpeHue, 0600mEeHNE U
cucTeMaTH3allus 3HaHUH




68 [ToBTOpeHme, 06001IEeHNE 1
cUucTeMaTH3allus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Mep3snsik, A. T

Martematuka. 'eometpus. 11 xiacc : 6a30BbIif ypoBeHb : yueOHUK / A.I'. Mep3isk,
J.A. Homuposckuii, B.b. TTomnonckuit, M.C. Sxup ; noxa pea. B.E. [Togonsckoro.
— 3-e u3n., crepeotut. - M. : Benrana-I'pad, 2020.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

byuko, E. B.

Martematuka : anreOpa 1 Hadalla MAaTeMaTUYECKOTO aHaN3a, TEOMETPUSI.
I'eometpust. bazoBbiit ypoeHns : 11 knacc : Meronunyeckoe nocobue / E. B. byuiko,
A.T. Mep3nsk, B. b. [Tononckuii, :M. C. Sxkup. — M. : Benrtana-I"'pad, 2020.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

» @eepanbHbli  HEHTp  WHOOPMAIMOHHO-00pPA30BATENIbHBIX  PECYpCOB
(D®LIMOP), http://eor.edu.ru/.

 Epunas xomekuuss uudpoBbiX o0pa3oBaTenbHbIX pecypcoB (Enunas
koytekius I{OP), http://school-ollection.edu.ru/.

» HWudopmarnmonnas cucrtema "EmuHoe OKHO Jg0CTyma K 0Opa30BaTEIbHBIM
pecypcam" (MC "Egunoe oxno"), http://window.edu.ru/.

» ®epnepanbHbiii moptan "Poccuiickoe obpazoBanue", http://www.edu.ru/.

» COopHuK 3a/a4 o MaTeMaTuke https://mathproblems.ru/

 Ilpumeps pemienus 3agau no MmaremMatuke https://www.matburo.ru/

*  Buneo nekuuu u Buaeo ypoku http://oschool.ru

* HoBoctu Hayku https://elementy.ru/novosti_nauki

* VYyeOHMKM W  JApyrue  DJIEKTPOHHbIE  KHUTK 1O  MaTeMaTHKe
http://eqworld.ipmnet.ru/

» Jloruueckue u HECTaHAapTHbIE 3a/1auun
https://www.potehechas.ru/zadachi/zadachi.shtml

* HayuHo-nonynsipublii  (u3uMKo-MaTeMaTUyeckud  kypHan  «KBaHT»
http://www.kvant.info



http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
https://mathproblems.ru/
https://www.matburo.ru/
https://www.youtube.com/redirect?event=video_description&v=e34I5pPTNyg&redir_token=QUFFLUhqbEF4SVJ5V0lPd1l5Uk9PUmVFbVFyNkR3RDJmQXxBQ3Jtc0tsM21fSF9BQTFwMFZ0Z0lpaHRCVENGSC1XaEc0UkxZVmNIWnZjbFhWRDlidlQzb1BJNktGRWR6aWN0WWRMSWtsdlFWelBfWnh6Sko3ZEUtUnNQMkh6aFJHNG9lRTRaejF0a1ZtaUZRMFRGRG02TDZwZw%3D%3D&q=http%3A%2F%2Foschool.ru
https://elementy.ru/novosti_nauki
http://eqworld.ipmnet.ru/
https://www.potehechas.ru/zadachi/zadachi.shtml
http://www.kvant.info/
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