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IHHOACHUTEJBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro kKypca «['eomerpus» 0a30BOro ypoOBHSA st
obywarommxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaibHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CPEJHEro OO0IIero oOpa3oBaHUs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, NMPEABABIAEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHMIO, W TPaJAMLUNA PpOCCHICKOro oOpa3oBaHus. Peanmusamnus mporpaMmel
o0ecneunBaeT OBJIAJICHUE KIIOUYEBHIMU KOMIETEHIIMSIMH, COCTABISIOIIUMU OCHOBY JIJISI
CaMOpa3BUTUS U HENPEPBIBHOIO 00pa30BaHUs, LEJIOCTHOCTh OOLIEKYJIbTYpPHOTO,
JMYHOCTHOIO U MIO3HABATEIBHOTO PA3BUTHS JUYHOCTH 00YUarOIIUXCS.

HEJIA N3YUYEHUA YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca reOMETpUHU Ha yPOBHE CPETHEr0 00Iero 0opa3oBaHus
OoOyCIIOBIEHa MNPAKTHUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX U  IPEeIMETHBIX
pe3yibTaToOB OOy4YEHHS TEOMETPUM B  HAMPABIEHUU JIMYHOCTHOTO Pa3BUTHUSA
oOyudaronuxcsi, (GopMUpPOBaHUS (PYHKIIMOHAIBHOM MAaTeMAaTUYECKOW TI'pPaMOTHOCTH,
U3YYEHHUS] JIPYTUX Y4eOHbIX AUCHUIUIMH. Pa3BuTue y oOydarommxcs NpaBUIbHBIX
NpPEJICTaBICHU O CYIIHOCTH U TPOUCXOXKIECHUU TEeOMETPUUYECKUX abCTpakiui,
COOTHOIIIEHUH pEAJbHOTO M HJICATBHOTO, XapaKTepe OTPAXKEHUS MaTEMaTUYECKON
HAayKOW SIBJICHHM M MPOLIECCOB PEAJBbHOIO0 MHUpPA, MECTE F€OMETPUU B CHUCTEME HAyK U
PO  MaTeMaTUYECKOr0 MOJEIMPOBAaHUS B HAYYHOM IIO3HAHUM U B MPAKTUKE
CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yUAIIUXCS, a TAKXKE KaueCTB
MBIIICHHS], HEOOXOIUMBIX AJISl aAaNTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBsIeTCSl OMHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, Tak Kak o0OecreuynBaeT BO3MOXKHOCTh MH3YyY€HHS KaK JUCUUIUIMH
€CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlormueckoe MbliuieHUEe, (HOpMHUpPYyEeMOE TMPH H3YYEHHH OOYy4YarolUMUCS
MOHATUHHBIX OCHOB N'€OMETPUHU U MOCTPOEHUM IIEMOYKH JIOTUYECKHX YTBEPKICHUN B
XO0JI€ PEUIEHUs NeOMETPUYECKUX 3a7a4, YMEHUE BBIIBUIAaTh U OIMPOBEPIaTh T'MIIOTE3BI
HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELIEHUH 33]1a4 €CTECTBEHHO-HAYYHOTO LIMKJA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTHPOBATHCS B MIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTax AesTeNbHOCTH YenoBeka. OpueHTalMs YeJ0BeKa BO BPEMEHHU U MMPOCTPAHCTBE
— Heo0X0IMMOE YCIIOBUE €r0 COLIMAIBHOTO OBITUS, (hopMa OTPaKEHUSI OKPY>KAIOIIETO
MHUpa,  YCJIOBHE€  YCIEHIHOTO  TO3HAaHUS W AKTUBHOTO  MpeoOpa3oBaHUs
aeiictBurensHocTd. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3amMu  OObEeIUHSET
pa3Hble BUAbl y4eOHOM M TPYIOBOM JEATEIIBHOCTH, SIBISIETCS OJHUM U3
npo(ecCHOHANbHO Ba)XXKHBIX KAdyecTB, MOATOMY akKTyajbHa 3agada (OPMUPOBAHUS Yy
oOy4Jaronmxcsi TMPOCTPAHCTBEHHOTO MBILIUICHUS KaK Pa3HOBUJIHOCTH OOpa3HOIo



MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K IPaKTUYECKON
AESITEIbHOCTH 110 MHOTMM HaIlPaBJICHHUSM.

[enp ocBoeHus mporpaMMel yueOHOro kypca «I'eomerpus» Ha 6a30BOM ypOBHE
o0yueHust — 0611e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YUYaAIOIINXCS Yyepes
o0OecrieyeHue BO3MOXKHOCTH TIPUOOPETEHHs] M MCIOJb30BaHUSl CUCTEMATUYECKUX
reOMETPUYECKUX 3HAHUM M JEHCTBHUM, CHeHu(UIHBIX TEOMETPUH, BO3MOXKHOCTHU
YCHEIIHOTO TMPOAOJDKEHUST 00pa3oBaHUsl MO CHEHUANIbHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE IMpeAHA3HAYEHA /JIs1 00yYaIolUXCs
CpeIHEW IIKOJbl, HE HCIBITHIBABIIMX 3HAUYUTEIBHBIX 3aTPyJAHEHUN Ha YpPOBHE
OCHOBHOTO 0011ero 0oopa3oBanus. Takum oOpa3om, odydaronuecs Ha 6a30BOM YPOBHE
JIOJDKHBI OCBOMUTH OOIME MAaTeMaTHYeCKHEe YMEHHS, CBsSI3aHHbIE CO CHenupuKoin
reOMETPUU U HEOOXOJIMMbIE JIs KU3HU B COBpeMEHHOM obuiecTBe. Kpome 3Toro, oHu
UMEIOT BO3MOXKHOCTb H3YYUTh TE€OMETpHUIO Oojee riay0oKo, eclu B JalbHEHIIeM
BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUSIX B MPOo(ecCHOHATLHON
JESITEIbHOCTH.

JlocTwkeHne  1ed  OCBOCHHS  MPOrpamMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3ajiay. [[puoputeTHbIMU 3alayaMu OCBOEHHUs Kypca «I eomeTpum»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax sBJSIFOTCS:

e (opmupoBaHHE MPEACTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYpHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEICTABICHUSI O MHOTOTPAaHHHKAX W TeJaxX BpallleHUs Kak O
BaXXHEUIIIMX MATEMAaTUYECKUX MOJEISIX, MO3BOJSIONIUX OMUCHIBATh U U3ydaTb
pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHHE YMEHHs pacro3HaBaTh HA YepTexax, MOJCISIX U B pealbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPalllCHUS;

e OBJIQJICHUE METOJAMHU PpEIIECHUS 3a/Jady Ha IOCTPOCHMS Ha HU300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopMupoBaHue yMEHHS  ONEPUPOBATH  OCHOBHBIMU  MOHSATHUAMH O
MHOTOTPaHHHUKAX U TEJIaxX BPALIECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJICHUE ANTOPUTMAMM PEIICHUS OCHOBHBIX THUIIOB 3ajad; (OPMHUPOBAHUE
YMEHUS MPOBOJIUTH HECIIOKHBIE I0KA3ATEIbHBIE PACCYXKICHUS B X0JI€ PEUICHUS
CTEPEOMETPUUECKHUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJACPKAHUEM;

e pa3BUTHE HMHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0y4aroummxcs,
MO3HABATENIbHON aKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHHH, KPUTUIHOCTHU
MBIILICHUS;

e (opMupoBanue (QyHKIIMOHATILHOH TPaMOTHOCTH, PEJIEBAHTHOW T€OMETPHUU:
YMEHHUE paCMO3HABAaTh MPOSBIEHUS T€OMETPUYECKUX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEM B peEalbHBIX >KU3HEHHBIX CHUTYallUAX M TPU HU3yUYECHUU
APYTUX y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynMpoBaTh MX Ha S3bIKE TEOMETPUM W CO3/1aBaThb T'€OMETPUYECKUE
MOJIENIM, TPHUMEHSATH OCBOEHHBIM T€OMETPUUECKUH ammapar s pelIeHUs



IPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, WHTEPIPETUPOBATH U  OLEHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OTnUYUTENbHON OCOOCHHOCTBIO MPOTPAMMBbl SIBISIETCA BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro M3y4eHHUs 3a]ad, peulacMblX HAa YPOBHE MHTYUTHUBHOI'O
NO3HaHMsI, M ONpeAeNEHHBIM 00pa3oM OpraHu30BaHHas paboTa Haa HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHUECKOTO M MPOCTPAHCTBEHHOTO  MBIIIJICHHUS,
CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K AaJIbHEHUIIEMY
U3YUYEHUIO MIPEAMETA.

[Ipennourenue oTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOly OOy4€HHs, TO €CTh
TEOPETHUYECKUE 3HAaHMWA HMEKT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IIPAKTUYECKOM  ACATEIBbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YYAIUXCSA B Kypc€ CTEPEOMETPUM MPOBOAMUTCS 3a CUET pEelIeHUs 3aJad Ha CO3]laHue
IPOCTPAHCTBEHHBIX O0Opa3oB M 3aJad Ha ONEPUPOBAHHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue obpasa MPOBOAUTCS C OMOPON HA HATJISAAHOCTh, @ ONEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICYEHMSI OT HAIJISIAHOCTH, MBICIIEHHOTO HM3MEHEHMs €ro
HCXOJTHOTO COJIEpKAHUSI.

OcHoBHBIE coaepkarenpHble JuHUKM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanaukn», «lIpsMble M IUIOCKOCTH B IPOCTPAaHCTBE», «Tena BpalleHHs»,
«Bektopel M KOOpAMHATBI B IpOCTpaHCTBE». (DOPMHUPOBAHME JIOTHUECKUX YMEHUHI
pacnpeienseTcs He TOJIbKO MO COAEP>KATENbHBIM JTMHHUIM, HO U TI0 TO1aM O0y4YeHUS Ha
YpOBHE cpesiHero o01iero 0opa3oBaHus.

Copmepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
OocBOeHMs1 paloueil  MporpaMmbl, pacHpeieia€éHHbIM [0 rojaM  OOydeHws,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIQJIEHHE T€OMETPUUECKUMHU TOHATUSAMU U
HABbIKAMHU OCYIIECTBIISJIOCH TOCJEIOBAaTEIbHO M MOCTYMHAaTeNbHO, C COOJIIOJIEHUEM
NPUHIIUIA TTPEEeMCTBEHHOCTH, YTOObI HOBbI€ 3HAHHS BKJIIOYAIKCH B OOIIYIO0 CHCTEMY
reOMETPUUYECKUX NPEJICTaBICHUN 00ydarolMXcs, paclupss U yriyomnss e€, oOpasys
[IPOYHBIE MHOXKECTBEHHBIE CBS3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha wn3yuenue reomerpun orBoautTcsa 2 yaca B Heaemo B 10 kmacce m 1 vac B
Heneno B 11 kimacce, Bcero 3a iBa roga o0y4denus - 102 yueOHbBIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
napajulelIbHble W CKpemmBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHBIE MPSIMbIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NApAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IpPSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: NapaJijieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napaienbHbIX II0cKocTel. [IpocTeitimme mnpocTpaHCTBEHHBIE (QUTYpPHI Ha
IJIOCKOCTH: TETpadap, KyO, napasuieNenume/i; HIOCTPOSHUE CEUCHH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIECHINUKYJISIPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M TEPIEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPHEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPsIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  YroJl, JIMHEHWHBIA yroia JBYTPAaHHOIO  yIJIA.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKmus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHAUKYJIISIPaX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. IIpusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUWS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI; OOKOBasi U
MOJIHAs MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMU/IbI; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUIbL; IPABUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. IIpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS MHPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W IPaBUIbHbBIN
teTpadap; KyO. IlpencraBieHne o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp,
nojekasap u ukocasap. CeueHus Npu3Mbl U TUPaAMUIBL.

CuMmmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOM,
IJIOCKOCTUA.  DJEMEHThl CHUMMETPUM B MNHpaMUAAX, Mapajulesienunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Brruuciaenne 5S1eMEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroHaNH, YTJIbL
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IJIOMAh OCHOBAaHWM, TeopeMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOUN TPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTHM W TMOBEPXHOCTH MPaBUIBLHON MUPAMUIBL,
TeopeMa O IUIomaau yceu€éHHou mnupamuapl. [loHstne o6 o0béMe. OOBEM
MAPAMUJbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00BEMAMU MTOTOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

HummHapuyeckas MIOBEPXHOCTD, oOpasyromue HAIAHAPUIECKOU
NOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON TMOBEpXHOCTU. llunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIA KOHYC!
o0pa3ylolllie U BbICOTA; OCHOBAHUS U OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
1oL CHEPHI.

N306paxenue Tea BpalieHus Ha IIOocKocTH. Pa3BépTka nunuHapa u KoHyca.

KoMOuHanmm Tenm BpalieHHss U MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
omnucaHHBIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
IOpSIMOYTOJIBHOTO Tapajienenurnena u ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa u 1iIomaab chepsl.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIaAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

Ceuenuss wmwinHApa (TApaJUIEbHO M NEPHEHAMKYJISAPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy U B npocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJ JACHCTBUM C BekTopamu. I[IpsiMmoyrosibHast cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ NPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJbBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TpeaMeTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
IpoLeTyp TPakAaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIpP.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GyHKUMSIMU 1 Ha3HAYEHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MICHTHYHOCTH, YBOKCHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUMCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUW B JIPYrMX HayKaX, TEXHOJOTHUSX, cdepax
HKOHOMHUKH.

JlyX0BHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMWS, HSTUYECKOrO0  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HAayKH U JIEITeIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, PELIEHNH, pPACCYXIECHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOTr0 U 0€30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U



OT/IbIXa, peryisipHas ¢buznueckas AKTUBHOCTB); buznyecKoro
COBEpILICHCTBOBAHU, npu 3aHATHUAX CHIOPTUBHO-030POBUTEIHLHON
JeSITEIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZIy, OCO3HAHHWEM IEHHOCTH TPYAOJIIOOUS; MUHTEPECOM K
paznuuHeiM  chepaM  MpodecCHOHANBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oynymedt mnpodeccuu | peanu30BbIBaTh COOCTBEHHBbIE IKU3HEHHBIE IUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO W
caMo00pa30BaHUIO0 Ha MPOTSHKEHWH BCEH KHU3HH, TOTOBHOCTHIO K AKTHBHOMY
YUYaCTHIO B PEILICHUH MPAKTHYECKUX 33a4 MAaTeMaTUYECKOI HANpaBICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKON KyJIbTYpbl, MOHWMAaHUEM BIIHMSHUS
COLMAIbHO-3KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOAHON M COLUAIBHON
Cpelbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodiieM;
OpHEHTaIlel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUW IS peIIeHHs 3a]ad B
o0JacTu OKpy)Karollel Ccpeapl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKA HX
BO3MOYKHBIX MTOCIIEACTBUH JIJIsl OKPYKAIOIIEH CPEeIbl.

IlenHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyku M  OOIIECTBEHHOW MPaKTUKHA, I[OHUMaHHEM
MaTeMaTH4eCKON HayKu Kak cdepbl 4YeloBEeYeCKOM MAeATelIbHOCTH, JTaloB e€
pa3BUTHSL W 3HAYMMOCTU JJIsl Pa3BUTHS LMBUWIM3ALMHU; OBIAJCHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KyJIbTYpOol KaK CpEICTBOM IIO3HAHHUS MHUDA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATENbCKYIO JAESITEIbHOCTD
WHAMBHUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIEe pe3yNbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeaMeTa
«MatemaTuka XapaKTepU3yOTCsI OBJIAJICHHEM YHHUBEPCaIbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OelCMBUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA  OKPYICAIOUe20  Mupa,  NpUMeHeHue  J10SUYEeCKUX,
UCCTIe008aAMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBblesiornyecKkue1eiCTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHYECKUX

OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH



ONpeseNeHus] TMOHATHU; YCTaHABIMBAThb CYIIECTBEHHBIH  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA i1 OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
POBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYyIUpOBATh U  NIPEeOOpPa30OBbIBATh  CYXKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIE, 4YacTHble M OOLIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaT€MaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEuMsl B (pakTax, JaHHBIX, HAOJIONEHUSAX U YTBEPKICHUIX;
npenjgaraTb  KpUTEpUU  JJIs  BBISBICHHUA  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JieNnaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIIOUEHUH 0 aHAJIOTUH;
IPOBOAUTH CaMOCTOSITENIHO J0Ka3aTeIbCTBA  MaTEMaTHYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTALMIO,
OPUBOIUTH MPUMEPhl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHS U BHIBOJIBI;

BbIOHMpaTh CMoco0 pemeHus y4yeOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BbIOMpaTh HaubOoiee NOAXOAAIMMNA C Y4ETOM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).

Ba3zoBrbiencciienoBarebcKHeeiCTBHA:

WCITOJIb30BaTh BOTPOCKHI KaK MCCIIENOBATEIHCKAN WHCTPYMEHT IMO3HAHMS,
dbopMyIupOBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUUE, MPOOIEMY,
yCTaHAaBIMBaTh HMCKOMOE€ MW  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBII IKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBEAEHHOTO HAOIIONEHUS, WUCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHU;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaK)Ke BBIIBUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIAITH Ae(pULINUTH MHPOPMAINH, JAHHBIX, HEOOXOAMMBIX NJIsI OTBETA
Ha BOIIPOC U IS pELLICHUs 3a1a4u;

BbIOMpaTh ~ MH(POpPMALMIO W3  UCTOYHUKOB  Pa3IM4YHBIX  TUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;



2)

CTPYKTYypUpOBaTh MH(OPMALIMIO, MIPEACTABIATH €€ B pa3iInuHbIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;
OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
c(OopMyYIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvuvie KOMMYHUKaAmugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCSL.
OO01enue:

BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXKJAECHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NUCBMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJyUYECHHbIN pPE3yJIbTaT;

B X0J1¢ 00CY>KJE€HHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, pelnIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIICJICHHbIE HAa TTOUCK
pELIEHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXIACHUSMH JPYyTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3lndhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOH opme popMyaupoBaTh pa3HOTIACHs, CBOH BO3PAKECHHUS,
NOPEACTAaBIATh  pPE3yJbTaTbl  PEIICHHs  3aJayd,  IKCIIEPUMEHTA,
UCCJIeIOBAHMSI,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHIMBUIYaIbHON paOOThI IPU PEIIeHUH YUEOHBIX 3a/1a4; MPUHUMATH 1IENTb
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTat paboThl; 000011aTh MHEHHUS HECKOIBKUX JIFOICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHECHUIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOIHATH CBOK YacTh pabOTHI U
KOOPAMHHUPOBATh CBOW JIGHCTBUS C JPYTMMH YICHAMH KOMaH]IBI;
OLICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanouvie  pecynamuenvie  Oeticmeus, obecneuusarom

G opmuposarue cMbLCI08bIX YCIMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a/1auu, BRIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHpopMmarmu.

CaMOKOHTPOJIb:



e BJIAJAETh HAaBbIKAMH IIO3HABATEJIBbHON peQIEeKCMH KaK OCO3HAHUS
COBEpUIAEMBIX JIEMCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJaJE€Th CHOCOOAMM CaMOMPOBEPKH, CaMOKOHTpOJIA IMpolecca H
pe3ynbTaTa peleHus MaTeMaTHYeCKOM 3a/1auu;

e TMpPEABUAECTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PpELICHUU
3aJlayd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMICHHBIX ONMTHOOK, BHISIBJICHHBIX TPYTHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3YJbTaTa WEIHM U YCJIOBUSIM, OOBICHATH
OPUYMHBI JTOCTUKEHUSI WIM HEIOCTHXKEHHS pPe3yJbTaTOB JESITEbHOCTH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBbTATDBI
10 KIIACC

OnepupoBaTh MOHATUSMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHHM U CJCACTBUS W3 HUX TPHU PEIICHUU
TEOMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHITUSIMU: NMAPATIIETLHOCTD U MEPIIEHIUKYISIPHOCTD NPSIMbBIX
Y IJIOCKOCTEHN.

KnaccudumumpoBate B3aMMHOE pPACHOJIOKEHUE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSAMH: JBYTPAaHHBIA YTOJ, TPaHW JBYTPAHHOTO Yria,
pedpo IBYTPaHHOTO yria; JUHEHWHBINA yroy JIBYIpaHHOTO YIJIa; TpajycHas mepa
JBYTPAHHOTIO yTJa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIA ¥ HEBBITYKIIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIILHBIN MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHbBIE BHJbl MHOTOIPAHHUKOB (MHpaMulia; MpPHU3MA,
MPSIMOYTOJIbHBIN TTapajuieienumne, Kyo).

KnaccuduumpoBatb ~ MHOTOIpaHHMKH,  BbIOMpass ~ OCHOBaHUS ISt
knaccuukanyuy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIBHBIC
MHOTOTPAHHUKH; TIPSMBIC U HAKJIIOHHBIE MPU3MBI, TTapajuIeICTTUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YSl METO/ CJICIOB.

CtpouTh ceueHUS MHOTOTPAHHUKOB METOJOM  CJIEJIOB, BBITIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemiate 3a7aun Ha HaXOXKJEHUE TEOMETPUYECKUX BEJIMYUH MO 00pa3lamM Hiu
QIrOpUTMaM, TMPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METOJbl NPHU PpELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKUX 3aJ]lad Ha BBIYMCICHUE PACCTOSHUN MEXTY TBYMS



TOYKaMHM, OT TOYKM JO MpPsAMOHW, OT TOYKM [JO IUIOCKOCTH, MEXAY
CKPEIIHBAOIIAMUCS ITPSIMBIMH.

Pemats 3a7aun Ha HAXOXKJEHHE T€OMETPUUECKUX BEIMUYUH MO o0pa3lam Win
QITOPUTMAM, TNPHUMEHSS UW3BECTHBIC AHAIUTUYECKHE METOAbl IPU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad HA  BBIYUCICHUE YIJIOB  MEXAY
CKPCIIMBAIOIMMUCSA NPSIMBIMH, MEXKAY TMPAMOM M  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M MJIOMIAAN [TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
OUpaMyua) € TPUMEHEHUEM (QOpMyJl; BBIUUCIATH COOTHOILEHUS MEXIY
IUIOIIA/IIMU [TOBEPXHOCTEN, 00bEMAMHU [TOT00HBIX MHOTOI'PAHHUKOB.

OnepupoBarh MNOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, NPEICTAaBICHHYIO Ha 4epTeKax U
PUCYHKAX.

[TpumensaTs reomeTpuyeckue (aKTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAr0OB PELICHUs], €CIIU YCIOBHs IPUMEHEHUS
3aJlaHbl B ABHOU (hopMe.

[IpumeHsATp mpoCTEMIIME MNPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a4a4.

[IpyBOIMTE NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHATh IMONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallUM M IIPUMEHATh HU3Y4YCHHBIE IOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAaHHONW MPOOJIEMbI, MOJAETUPOBATH peajbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJIUYMH.

11 KIIACC

OnepupoBaTh MNOHSATUAMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0OOpa3yrolne
HWIMHAPUYECKONM  TMOBEPXHOCTH;  UWIMHADP,  KOHUYECKas  ITOBEPXHOCTD,
o0Opa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol v MIOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CErMEHTA; IIApPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.



Boruncnate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH TEN  BpalICHHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYI.

OmnepupoBaTh MOHATUSAMHM: MHOTOTPAaHHUK, BIHCAaHHBIH B cdepy u
OMHCAaHHBIN OKo0JIO c(eprl; cdepa, BOUCAHHAsT B MHOTOTPAaHHUK WM TEJO
BpalllCHUS.

BbyncnaTe COOTHOLIGHUS MEXIY IUIOMIAIIMU MOBEpXHOCTEH M 00BEMaMH
0/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (QUIypbl OT PYKM U C INPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAILLICHUSI.

W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTypax, NPEICTAaBICHHYIO Ha YepTexKax U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe JEHCTBUS CIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIO, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHATH paBUIIO NapasuieIenuIea.

OmnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJ MEXIY
BEKTOPaMHU, CKaJIIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPBI.

HaxoauTs cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpPAMH, CKJIIPHOE IPOU3BEACHUE, PAaCKIaJbIBaTh BEKTOp IO JABYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3anaBath IVIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

ITpumeHaTh reomeTpuueckue (aKkThl Uil PELIEHHUS] CTEPEOMETPUUECKUX
3a]1a4, IPEJIOJaraoliiX HECKOJIBKO I11aroB PEIIEHUs, €CIM YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOH (opme.

Pemats mpocrelilme reoMeTpuuecKHe 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarte 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0XJI€HUE F€OMETPUUECKUX BEJIMYMH 110 o0pa3laM Wik alrOpuTMam, NIpUMEHss
W3BECTHBIE METO/bI MPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATs MPOCTEHIINE NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUYECKUX 3a/a4.

[TpuBoauTH HpUMEpPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B NpUPOJE U
KHU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.



[IpyMeHATh MOJTy4YEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallUn W IPUMEHATh W3YYCHHBIC IIOHATHS B NPOLECCE IOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAaHHOW MPOOJIEMbI, MOJAETUPOBATH pEajbHbIC
CUTyallMd Ha sA3bIKE TIE€OMETPUH, UCCICAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ajireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunvecTBo DJIeKTPOHHbIE
HaunmeHoBanme
Ne 4acoB (uudposbie)
pa3iesioB U TeM
n/m Kontposnbubie IIpaktnueckne  00pa3soBaTesbHbIE
NMPOorpaMMsbI Bcero
padoThbI padoTsI pecypcebl
1 BBeneHue B cTepeoMeTpuio 10
) ITpsiMble U TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaytenbHOCTBIPSAMBIX U IIJIOCKOCTEN
3 [TeprieHAMKYASAPHOCTHIPSIMBIX U TUIOCKOCTEN 12
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuKu 11 1
6 OOBEMBIMHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITIACC

KosaunvecTBo DJIeKTPOHHbIE
HaunmeHnoBanmue
4acoB (undposbie)
Ne i/ pa3aesioB U TeM
Kontposabubie IIpakrnueckume  00pa3oBaTesibHbIE
MPOrpaMMbl Bcero
padoThbI padoTsI pecypchl
Tena Bpaienus 12
OO0BEMBITEN 5 1
BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1
[ToBTOpeHmE, 0600IIECHNE, 7 1
CHUCTEMAaTU3alsI3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema
ypoka

KoaunuecTBO 4acoB

KonTpoabHsble

Bcero
padoThI

IIpakTH4eckune
padoTsI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcCHOBHBIE IOHATHSA CTEPEOMETPUU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBumna n300pakeHus: Ha PUCYHKAX:
n300pakeHus MII0CKOCTEH, MapauieIbHbIX
IPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

04.09.2023

[TonsiTust: mepeceKkarouecs MmI0CKOCTH,
NepeceKaoIrecs npsimasi ¥ IOCKOCTh

08.09.2023

[TonsTHs: MEPECCKAOIMNECH IIIIOCKOCTH,
MEPECCKAIMNECS IpsAMas U IIOCKOCTb

11.09.2023

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX

15.09.2023

HauanbHble cBeieHHs 0 KyOe U THpaMHu/Ie,
UX Pa3BEPTKU U MOJCIIN.
CeueHUsIMHOTOTpaHHUKOB

18.09.2023

HauanbHble cBeieHns o0 KyOe U nupamuze,
WX Pa3BEPTKU U MOJICIIH.
CeueHUsIMHOTOTpaHHUKOB

22.09.2023

[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHHH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

25.09.2023




[Tonarue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

28.09.2023

[Tonarue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

02.10.2023

10

[TonsiTe 06 akcMOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U
CJIE/ICTBUS U3 HUX

06.10.2023

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MepeceKarorecs,
napajuleJIbHbIe U CKPEIMBAIOIINECs
pSIMbIE

09.10.2023

12

[TapanneabHOCTh MPSIMBIX U MNIOCKOCTEN B
MIPOCTPAHCTBE: NMapauiebHbIE IPSIMBIE B
MIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX
IPSIMBIX

13.10.2023

13

[TapanneabHOCTh MPSIMBIX U MNIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPSAMON U
IIOCKOCTH

16.10.2023

14

Vel ¢ COHAaIpaBJICHHBIMUCTOPOHAMU

20.10.2023

15

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

23.10.2023

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

27.10.2023

17

[TapamienbHOCTBIIIIOCKOCTEM:
NnapajiCJIbHBICTIIIOCKOCTH

30.10.2023




18

CaolicTBanapayieabHbIXIIIOCKOCTEN

10.11.2023
[IpocTeiiue mpocTpaHCTBEHHBIE (UTYPHI
19 Ha TUIOCKOCTH: TETPadap, KyO, 13.11.2023
napajuleJenumnes
20 ITocTpoenneceueHuit 17.11.2023
21 IToctpoenneceueHui 20.11.2023
KonTponpHas padora no teme "IIpsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIGJILHOCI;LHpF:IMHX U [UI0CKOCTEH" 24.11.2023
[leprieHAMKYISIPHOCTD NPAMOU 1
23 IUIOCKOCTH: MEPIEHANKYIISIPHBIE IPSMBIE B 27 11.2023
IIPOCTPAHCTBE
24 [Ipsambie mapaiienbHbIe U
MEPIECHANKYIISIPHBIE K MITIOCKOCTH 01.12.2023
’5 [Ipsimble mapaiienbHble U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH 04.12.2023
2 [Ipu3Hak nepneHauKyJIApPHOCTH IIPSIMOM U
MJI0OCKOCTH 08.12.2023
7 [Ipr3Hak nepneHIuKyISpHOCTH IPSIMOHM 1
IIJIOCKOCTH 11.12.2023
73 Teopema 0 npsIMOi NTEPIIEHAUKYIIAPHOU
MJI0OCKOCTH 15.12.2023
29 Teopema o mpsiMON NEPICHANKYIISIPHON
MJI0OCKOCTH 18.12.2023
30 Teopema o mpsIMON NEPICHANKYIISIPHON 22.12.2023




IIJIOCKOCTH

31

[TeprieHaUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

25.12.2023

32

[TepneHAMKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUAE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSTHUE OT
MPSIMOM J10 TIIIOCKOCTH

29.12.2023

33

[TepneHAMKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUAE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSTHAE OT
MPSIMOM J10 TIIIOCKOCTH

12.01.2024

34

[lepneHauKymsip U HAKIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM J10 TIIIOCKOCTH

15.01.2024

35

VYIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSMON
U IJIOCKOCTBIO

19.01.2024

36

JIByrpaHHbIN yroJl, TMHEWHBIN yroJl
JBYTPAHHOIO yria

22.01.2024

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPAHHOIO yIJla

26.01.2024

38

[lepneHAUKyYIAPHOCTD IUIOCKOCTEN:
HNPHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

29.01.2024

39

[leprieHANKYIASIPHOCTD IIOCKOCTEM:
MpU3HAK NEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTEN

02.02.2024

40

[leprieHANKYIASIPHOCTD IIOCKOCTEM:
MpU3HAK NEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTEMN

05.02.2024




41

Teopema 0 Tpé€xnepneHaUKYIApax

09.02.2024

42

Teopema 0 Tpé€xnepneHAUKYIApax

12.02.2024

43

Teopema o TpéxmnepreHaUKyIsIpax

16.02.2024

44

KonTtponpsHas pabora mo Temam
"I[lepieHANKYIAPHOCTD NPSIMBIX U
Al

mIockocTe" u "Y bl MeXay NPSAMBIMU U
1ockocTsIMu"

19.02.2024

45

[lonsTe MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

26.02.2024

46

[Ipu3Mma: n-yrosbHas mpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHAs!
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
HPU3MBbI

01.03.2024

47

[Tapannenenumnen, mpsiMOYroJIbHbBIA
napajulesIenuIle]l U ero CBOMCTBa

04.03.2024

48

[Tupamuia: n-yroyipHas nupamMuaa, TpaHu v
OCHOBaHME IMPaMHIbl; OOKOBas U MOJIHAS
IOBEPXHOCTb TUPAMU/IBL; IPABUIIBHAS U
yCceu€HHas MUpamMuaa

11.03.2024

49

[TpaBusIbHBIE MHOTOTPAHHUKH: TOHSTHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U

15.03.2024




NPaBUIBHBIN TETPasdAp; Kyo

50

[IpencraBienue o npaBUIbHBIX
MHOTOTpaHHHMKAX: OKTa’p, T0ACKadIp U
MKOCa’Ip.

18.03.2024

51

CumMMeTpus B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOM, MIIOCKOCTH.
DNEeMEHTHICUMMETPUH B TUPaMHJIAX,
napajuiejaenuneaax,
MPAaBUJILHBIXMHOTOTPaHHUKAX

22.03.2024

52

Brranciienue 31eMeHTOB MHOTOTPAaHHHKOB:
pé6pa, TuaroHasu, yribl

01.04.2024

53

[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM
MTOBEPXHOCTHU MPSMOM MPU3MBI, ITOIIA/1b
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTU MPSMOM PU3MBI

05.04.2024

54

[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABMIIbHON MUPAMUJIBI,
Teopema o IO OOKOBOH OBEPXHOCTH
YCEUEHHOW MUPAMUIBI

08.04.2024

55

KontponsHas padora no Teme
"MHororpanHuku"

12.04.2024

56

[NousaTHE0000BEME

15.04.2024

57

O0BEMIIUPaMUIBI

19.04.2024

58

O6BEMIIpaMHTBI

22.04.2024

59

O0BEMIIUPaAMUIBI

26.04.2024




.. 1
60 O0BEéMIIUpamMuIbI £9.04.2004
1 é 1
6 O6BEMIPU3MBL 03.05.2024
62 O0BEMIIPU3MBI 1 06.05.2024
.. 1
63 O6BEMIPU3MBL 10.05.2024
64 KonTponpHas padora o teme "OO0bEMBI |
MHOTOIPaHHUKOB" 13.05.2024
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTtpoeHue ceueHuii B 1 17.05.2004
MHOTOT'PaHHHUKE
[ToBTOpEeHME, 0600IIIEHNE CHCTEeMAaTH3AIINS
3HaHUU. BeIunciieHnEe pacCTOSHUM: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT 1 20.05.2004
TOYKH JI0 TFIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU
67 HroroBaskoHTpoIbHAsIpadboTa 1 24.05.2004
[ToBTOpEeHMEe, 0600IIEHNE CHCTEeMAaTH3AIINS
3HaHUH. BbIYKCIIEHHE YIIIOB: MEXKIY
68 CerH.lI:IBaIOH_II/IMI/ICSI MPSIMBIMU, MEXIY 1 27 05.2024
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX yTJIOB,
YTJIOB MEXIY TIIOCKOCTSIMU
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, Inamerp;
TUTOIIA/Ib TIOBEPXHOCTH CHEPHI

B3aumMHoe pacnionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; uromaas cheps

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHusapa

[{umuHgpruveckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPUIECKON
MMOBCPXHOCTHU, OCb I_[I/IJII/IHI[pI/I‘-IeCK()ﬁ
MOBEPXHOCTU

[unwHap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;

IUIOIIA/b OOKOBOM U MOJHOM MOBEPXHOCTH

N3o0pakenne muinHApa HA TIOCKOCTH.

Pazpéprka mmmHapa. CeueHnus MUIMHIpa

(TITOCKOCTHI0, MapayIeIbHON HITN
MEePIEeHIUKYIAPHON OCH LIUITUHAPA)

Konnueckast moBepXHOCTh, 00pa3yromime

KOHUYECKOM MOBEPXHOCTH, OCh U BEpILINHA

KOHUYECKOUW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,




o0pa3yrolas 1 0Ch; IJI0MAab OOKOBOW U
MOJTHOM MTOBEPXHOCTHU

Yceu€HHBII KOHYC: 00pa3yronye u

9 BBICOTA; OCHOBAHUS K OOKOBAas 1
MOBEPXHOCTh
N300paxeHune KoHyca Ha MIOCKOCTH.
Pa3pépTka konyca. CeueHusi KOHyca

10 (TI0CKOCTBI0, MapauIeIbHOW OCHOBAHUIO, 1
U IUIOCKOCTBIO, MPOXOJISIIEH Yepes
BEPILUHY)

1 Komb6unarust ten BpaieHus u 1
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsr; cepa, BOUCaHHAS B 1
MHOTOTPaHHUK WU B TEJIO BPALLECHUS

13 [TonsiTre 06 06bEMe. OCHOBHBIE CBOKCTBA 1
00BEMOB TET

14 OO0BEMIIMIMHAPA, KOHYCA 1

15 O06BEéM mapa u wiomaas cheps 1
[Tomo6HbIE TeNa B IPOCTPAHCTBE.

16 CooTHo1IEHNsI MEXy IIOIAISIMHU 1
MOBEPXHOCTEH, 00bEMAMHK MOAOOHBIX TET

17 Kontponbnas padota o temam "Tena |
BpamieHus" u "O6bvemMbI Ten"

18 BexTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE 1

19 CroxeHne 1 BBIMUTaHUEBEKTOPOB 1

20 YMHOKEHUEBEKTOPAHAYNCITIO 1

21 PasnosxeHue BekTopa 1o TpéM 1




HCKOMIIIaHAPHBIM BCKTOPAM.
[IpaBunonapaienenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEUCTBUN C
BEKTOPaMH

23

[TpsiMmoyronbHas cucreMa KOOpJUHAT B
npoctpaHcTBe. KoopauHaTel BeKTopa.
IIpocreiimne 3aga4u B KOOpAMHATAX

24

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BEICHNE BEKTOPOB

25

Beluncienue yrioB My NpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanuaTHO-BEKTOPHBIA METOT TPU
pEelIeHUU T€OMETPUUYECKUX 3a]1a4

27

Kontponbnas padota nmo teme "Bektopsr u
KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHme, 06001IeHNE 1
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHme, 06001mIEeHNE 1
cucTeMaTH3alys 3HaHUH. 3agaun
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS

31

[ToBTOpeHmE, 0600IIEHNE U




cHUCTeEMAaTH3allis 3HAaHWH. 3a1auu
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

[ToBTOpeHue, 06001mIEeHNE 1
cucreMarmni3anuda sHaHui. OCHOBHEIE

32 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH
33 HroroBasikoHTpobHasIpadboTa 1
14 [ToBTOpEHME, 06o6meHI:Ie u 1
cUCcTeMaTH3alus 3HAaHUHA
OBILEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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