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HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma ydebHOro Kypca «l'eomeTrpusi» 0a30BOro YpOBHS IS
obyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DemepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPeJHEro ooiiero ooOpa3oBaHus, ¢
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEABIBISIEMBIX K MATEMAaTHYECKOMY
o0pa3oBaHMIO, U TPAAULIUA POCCUUCKOrO oOpa3oBaHus. Peanuzaius mporpammbl
o0ecreynBaeT OBJIAJCHHUE KIIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIUMU OCHOBY
JUISL CAMOPa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JTUYHOCTHOTO ¥ TI03HABATEILHOTO PA3BUTHS JTUIHOCTH 00YJArOIITUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl OOYyCJIOBJI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METAllPEIMETHBIX U
MPEeIMETHBIX pPE3yJbTaTOB OOYYCHHs] TEOMETPUU B HANPABICHUH JUYHOCTHOTO
pa3BuUTHs  oOyvaromuxcsi, (QopMupoBaHUs (QPYHKIUOHAIBHOM MaTeMaTH4ECKOU
IPaMOTHOCTH, M3y4YEHUS! APYTUX Y4eOHBIX TUCHUIUIMH. PazButre y oOywarommxcs
MPAaBIIBHBIX TPEICTABICHUNA O CYINIHOCTH W TIPOMCXOXKIECHUH TE€OMETPHUUECKHUX
abcTpakuui, COOTHOLIEHUM PpEaJbHOTO M MJICATbHOIO, XapaKTepe OTPaKEeHUs
MaTeMaTUYECKON HayKOH SBIIEHUH M MPOLIECCOB PEAIIbHOTO MHpA, MECTE T€OMETPUU
B CUCTEME HayK M pOJIM MaTeMaTH4YE€CKOI0 MOJAEIMPOBAHNS B HAYYHOM [TO3HAHUU U B
IPAaKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS ydallUXcs, a
TaK)KE€ KA4yeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsl ajanTalid B COBPEMEHHOM
oO1ecTBe.

I'eometpust siBisieTcd OAHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
oOmero o0pa3oBaHus, TaK Kak OOECHEYMBACT BO3MOXKHOCTh W3YYEHHUS Kak
JUCLMIUIMH €CTECTBEHHOHAYYHON HAIPaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MbIIIIeHHE, (QOPMUPYEMOE TMpU H3YYEHHH OO0YyYaroUIMMHCS
HOHATUHWHBIX OCHOB T€OMETPUU U MOCTPOCHUHU LIETIOUYKH JIOTHUECKUX YTBEPKICHUM B
XOJI€ peIIeHUs] TEOMETPUUYECKUX 33714, YMEHHE BBIIBUTATh M OMPOBEPTaTh TUIIOTE3bI
HEMOCPEJICTBEHHO UCIIONB3YIOTCS MPU PEIICHUHU 337]a4 €CTECTBEHHOHAYYHOT'O 1MKJIA,
B YaCTHOCTH U3 Kypca (PHU3UKH.

YMeHue OpHEeHTHPOBATHCA B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0JIacTAX [eATeNbHOCTH uenoBeka. OpueHTalus 4YejoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMAIBHOTO ObITHS, Gdopma
OTPaXEHUS OKPYKAIOIIEr0 MHUPA, YCJIOBHUE YCIHEIIHOIO IO3HAHHWA M aKTUBHOIO
npeoOpa3zoBaHus JeHCTBUTENLHOCTH. OniepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3zaMu



oOBeUHSET pa3Hble BUABI YI€OHON M TPYAOBOU JEATEIHHOCTH, SBISCTCS OTHUM M3
npo(eccCHOHaNbHO BaXKHBIX KAa4yeCTB, MMOATOMY aKTyalibHa 3ajada (GOpMHUPOBAHUS Y
oOydJaronmxcsi MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPa3HOIo
MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJATOTOBKE K MPAKTUYECKOU
JESITEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Lenb ocBoeHUs MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE
oOydeHnss — 001e00pa3oBaTeIbHOE W OOIIEKYIBTYPHOE PA3BUTHE OOYUAFOIIMXCS
yepe3  oOecriedeHHEe  BO3MOXKHOCTH  MPHOOPETEHUST W HCIOJb30BaHUs
CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUU U JEHUCTBUM, CrIEHU(DUUHBIX T€OMETPUH,
BO3MOXHOCTH YCHEIIHOTO MPOJOJDKEHUsT O0pa30BaHUsS MO CIELUUAIBHOCTSIM, HE
CBSI3aHHBIM C NMPUKIIAHBIM HUCTIOIb30BAHUEM T'€OMETPUH.

[Iporpamma 10 reomeTpuu Ha 0a30BOM ypOBHE TpeaHA3HAUYCHA IS
0OyJaroMXCcsi CPETHEH IITKOJIBI, HE UCIIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPyIHCHUHA Ha
YpPOBHE OCHOBHOrO 001Iero oOpa3zoBaHus. Takum o00pa3zoMm, oOydaroniuecs Ha
06a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHHs, CBSI3aHHBIE CO
CHEU(PHUKON TeoMeTpUr M HEOOXOJUMBIE NJIsl KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro0, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO OoJiee TIy0oKo, eciiu B
JanbHEHIIEeM BO3HMKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHUSAX B
poheCCUOHATIBHOU JIEITEIIbHOCTH.

JlocTkeHre 1Led OCBOEHUS TMporpaMMbl OOECIEUMBAETCS  PEIIECHUEM
COOTBETCTBYIOIIMX  3adad. [IpuopuTeTHBIMH  3ajjadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBasitOTCS:

e (opMupoBaHue NMpeACTaBICHUS O TEOMETPUHU KaK 4aCTH MUPOBOU KYJIbTYPHI

U 0CO3HaHHUE €€ B3aMMOCBS3H C OKPYKAIOUIUM MHPOM,;

e (opMupoBaHUE IPEACTABICHNUS] O MHOTOTPAHHUKAX U TeJlaX BPAIeHUs KakK O
BOXHEHUIITNX MATEMAaTUYECKUX MOJEINAX, I[O3BOJSIONIMX OMNHUCHIBAaTh U
M3y4aTh pa3HbIC SABICHUS OKPY)KAIOIIETO MUPA;

e (opmHpoBaHNE YMEHHUS PaClO3HABATH HA YEPTEkKaAX, MOJENISIX U B PEaIbHOM
MHpPE MHOTOTPAHHUKH ¥ TeJla BPAIICHMS;

e OBJIQJICHUE METOJAaMM PEUICHUS 3a/lad Ha TMOCTPOEHHUS Ha H300paKeHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBanue yMEHHS ONEPHPOBATH OCHOBHBIMH  TOHSATHUSMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 337a4; (popMHpoOBaHHE
YMEHHSI TPOBOAWTH HECIIOKHBIE OKA3aTeNbHBIE PACCYXKACHHUS B XOJE
pElIeHUsT CTePEOMETPHUYECKUX 3aJady H  3a7ad C  MPAKTUICCKUM
COJIEpKaHUEM;



e pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CHOCOOHOCTEH oOydaromumxcs,
MO3HABATENILHON AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIILJICHUS;

e (QopMupoBanue (QPyHKIIMOHAILHON TPaMOTHOCTH, PEJIEBAHTHON T'€OMETpHUU:
YMEHHUE PACIIO3HABATh MPOSBICHUS F€OMETPUYECKHUX MOHSITHI, 0OBEKTOB U
3aKOHOMEPHOCTEN B pPEATBbHBIX >KU3HEHHBIX CUTYallMsIX U NPU W3YYEHUU
OpPYrMX  Y4eOHBIX  NpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATh MX Ha SI3bIKE T€OMETPUM M CO3/1aBaTh
r€OMETPUYECKUE MOJIEIIU, IPUMEHITh OCBOCHHBIN I€OMETPUYECKUI ammapar
JUISL pEIIeHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a]ad, WHTEPIPETUPOBATh U
OILICHUBATh MOJIyY€HHbBIC PE3YJIbTATHI.

OTnMYUTENBEHON OCOOCHHOCTBIO MPOrpamMMbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUU B Hayajle ero U3y4eHHs 3ajad, peliaeMbIX Ha YPOBHE MHTYUTHUBHOIO
MO3HAHUS, U OMNpEACIIEHHBIM 00pa30M OpraHW30BaHHAs padoTa HaJl HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K JaJIbHEHIIEMY
U3YYECHUIO IIPEMETA.

[Ipennourenue oTAaércs HArISAIHO-KOHCTPYKTHBHOMY METONY OOYYEeHHs, TO
€CTh TEOPETHUYECKUE 3HAHHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IMPEAMETHO-
IIPAKTUYECKOM JIEATEIIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy
YYAIIUXCS B Kypce CTEPEOMETPUU MPOBOJIUTCS 3a CUET PEIICHUS 3a7a4 Ha CO3JaHHE
MIPOCTPAHCTBEHHBIX O0pa30B W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpa3a TMPOBOAMTCS C OMOPOM HAa HATJIAIHOCTh, a
onepupoBaHuEe 00pa3oM — B YCJIOBUSAX OTBJICUYEHMSI OT HAIJSAHOCTH, MBICIEHHOIO
U3MEHEHMS €r0 UCXOJHOTO COAEPKAHMSL.

OcHoBHbBIE conepxarenbHble JUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsiMble M MIOCKOCTH B MPOCTpaHCTBE», «Tena BpalleHHs»,
«BekTopsl 1 KOOpJAUHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUU
pacnpenesnsercs He TOJIbKO M0 COAEpPKATENbHbIM JMHUSAM, HO U MO roJaM OOy4eHHs
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

Copepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OocBoeHHUsI pabodeil mporpamMmbl, paclpefeNéHHbIM IO rojJaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IEHUE FEOMETPUUECKUMHU MOHATUSIMU
U HaBbIKAMHU OCYUIECTBJISIIOCH MOCJIEN0BATEIBHO U MOCTYIATEIbHO, C COOJI0/IEHUEM
INPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY
r€OMETPUYECKUX MPEACTABICHUN 00yUaIOIUXCsl, pacuupsis U yriayonss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha u3yuenue reometpum oTBOAUTCS 2 yaca B Heaento B 10 kiacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a JiBa rojia o0yueHus - 136 yueOHbIX 4acoB.
COJEPKAHHUE YUEBHOI'O KYPCA

10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATUS cTepeomeTpur. Touka, npsmMasi, INIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJIIEACTBUS U3 HUX.

B3anmHOe pacrosiokeHue IpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
MapajulesibHble W CKpelmuBarommecs npsmble. [lapaimensHOCTh NpAMBIX U
IUDIOCKOCTEW B  MNPOCTPAHCTBE: MApPAJUICNIbHBIE IPSAMBIE B  IPOCTPAHCTBE;
MMapaJuIeIbBHOCTh TPEX MPAMBIX; NAPAUIEIBHOCTh NMPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM  CTOPOHAMHM; YIOJd MEXAy MNpsIMbBIMH B IIPOCTPAHCTBE.
ITapannenbHOCTh IUIOCKOCTEN: IapajulesIbHbIE INIOCKOCTH; CBOMCTBA IapajulesIbHBIX
iockocTtei. [Ipocrelinine nmpocTpaHCTBEHHbIE (PUTYphl HA IJIOCKOCTH: TETPAdIP,
KyO, napajuiesenumne ; HOCTPOCHNUE CEUEHUH.

IleprieHIMKYISAPHOCTh HPSIMOM M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IIPSAMBIEC B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENbHBIE U MIEPIICHANKYISPHBIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYIISIPHOM
IUDIOCKOCTHA. YTJIBI B TPOCTPAHCTBE: YIrOJ MEXAYy MPSAMOA U IUIOCKOCTBIO;
JNBYTPaHHBIM yrOJI, JIMHEWHBIM Yroa JBYIrpaHHOro yria. llepneHaukyisap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO0 IUIOCKOCTH, PACCTOSAHME OT MPSIMON [0
IUIOCKOCTH, MPOEKIUs (Uryphl Ha IUIOCKOCTb. llepneHAuKyIspHOCTh IMIOCKOCTEH:
IIPU3HAK  NEPHNEHIMUKYISIPHOCTH  JIBYX  IUIocKocTed. Teopema 0  Tpéx
MEPIICHIUKYJIAPAX.

MHororpaHHuUKH

[ToHATHE MHOTOTpAaHHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOIPAHHUKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHMKHM; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
npu3Ma; TpaHd U OCHOBAHMs NPU3MBL; MpsMas U HAKJIOHHAs MpPU3MbIL, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenumnen, npsMOyroJbHbIM MapaJlIeIenIe
U ero cBoucrsa. IIlupamua: N-yronpHas nupaMuaa, rpaHd U OCHOBAHUE MUPAMUBI,
OOKOBasi M MOJIHAS MMOBEPXHOCTh MUPAMUbI; MPABUIIbHAS U yCE€UEHHAs NMUpaMuiaa.



ONeMEeHThl MNpU3Mbl U nHUpaMujbl. [IpaBUiIbHbIE MHOTOTPAHHHUKHU: TOHSATHE
NPaBUWJIBHOIO MHOTOIPDAHHHMKA; MpPaBWJIbHAs MpU3Ma M MNpPaBUIbHAA MHPAMHJA;
npaBuiIbHAs TPEyrojbHas MUpamMuaa U NpaBUIIbHBIN TeTparap; kyO. I[IpencraBnenue
O IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJAECKa’Ap U uKocasap. CeueHus MpUu3Msl
Y TUPaMHUJIBI.

CuMmmeTpusi B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJEMEHTHl CHMMETPUH B NMUpamMuAax, napaielenuneaax, npaBUiIbHbIX
MHOT'OTPAHHHKAX.

Boluncienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [1nomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOW MPU3MBI, IUIOIIA]b
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsAMON mMpu3Msbl. [lnomanbs 60KOBOM
IIOBEPXHOCTU M ITOBEPXHOCTM MPABWUIBHOM NHPAMHUABI, TEOpeMa O IUIOLaan
yceu€HHoi nupamMusl. [lonstue 00 00béMe. OOBEM UpamMuabl, IPUIMBI.

[logoOHbie Tena B mpocTtpaHcTBEe. COOTHOIIEHUS MEXKIY IUIOMIAIIMU
MMOBEPXHOCTEHN, 00bEMaMu MOJOOHBIX TE.

11 KUIACC

TeJsia BpaimeHus

[unuaapuyeckasl MOBEPXHOCTh, 00Opa3yIole MUIUHIPUIECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON nmoBepxHOoCcTH. [umuHap: ocHOBaHUS 1 OOKOBasi MIOBEPXHOCTb,
o0Opasyronias U 0Ch; IIoaahr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konnueckass moBepXHOCTh, OOpa3ylolue KOHMYECKOW IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOW MoBepxHOCTH. KOHyC: OcCHOBaHME U BeplInHa, 00pa3yomias u
OCh; TUIOIIAb OOKOBOM M IOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, IUAMETP; IUIONIAAh MOBEPXHOCTU CRepshl.
B3anmHoe pacnosioxkeHue chepbl U MIOCKOCTH; KacaTeidbHas IUIOCKOCTh K cdepe;
I01aAb Chephl.

N3o0OpaxkeHue Ten BpallleHus Ha TII0CKOCTU. Pa3BEépTka uaInMHIpa U KOHyca.

KomOuHanuu ten BpaileHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHK, OMUCAHHBIN
okoJi0 cdepsr; cepa, BicaHHAss B MHOTOTPAHHUK, WU TEJIO BPAIIICHMUS.

[Tonsarue 06 00béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
IPSMOYTOJBLHOTO Tlapajuienenuneaa u ciaeAcTBus u3 He€. O0bEM UIMHIpa, KOHYCA.
O06BEM mapa u mIomaab chepsl.

[Tono6nsie Tenma B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsSIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.



Ceuenust nnivMHapa (mapawuiesibHO U NEPIEHIUKYIIIPHO OCH), CEYEHUsI KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIIIEE YepPE3 BEPILNHY ), CEUECHUS 11apa.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha II0CKOCTH M B npocTpaHCTBE. CII0KEHUE W BBIUUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasznoxeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHHEM
IpaBWJI JIEUCTBUA C Bekropamu. IIpsAmoyrosbHas cucrema KOOpPAMHAT B
npoctpancTBe. Koopauuarel BekTopa. lIpocreiimme 3amadun B KOOpAWHATAX. YTOJI
Mexay Bekropamu. CKalsipHOE POU3BENCHUE BEKTOPOB. BhIUKMCIIEHNE YITIOB MEXAY
OpPSIMBIMM M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IIPpU  PELICHUU
reOMETPUYECKHX 3a/]a4.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUS MPOTPaMMbl  Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepUu3yHTCs:

I'paknanckoe BocnuTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKJIAHCKON MO3UIIUKM 00YUYarOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIICKOr0 O0IIECTBa, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBax (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOLEIYP
IPaXKJAHCKOTrO 0011ecTBa (BBIOOPHI, OMPOCH! U TIp.), YMEHHEM B3aHMOJIEHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIMSIMU U Ha3HAYECHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUUCKON TPaKJIAHCKONW WJICHTHYHOCTH, YBOXKCHHUS K
MPOLLJIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTIOCTUKECHUAM POCCHUMCKHMX MAaTEMAaTHKOB U POCCHMCKONW MaT€MaTHYECKOMW IIKOJbI, K
WCTIOJBL30BAHUIO ATUX JOCTHKEHUW B JPYTrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHMEM JTYXOBHBIX IIECHHOCTEH POCCHICKOTO Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBCHHOI'0 CO3HAHMSA, 3TUYECKOTO MOBEACHUS, CBA3aHHOIO C IMPAKTUYECKUM
MIPUMEHECHUEM JOCTUKEHHUN HAYKU U JEATEIBbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYIyIIEro.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MaTeMaTUYE€CKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1a4, PEIICHHM, pacCYKIESHU; BOCTIPUUMUYHUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nveckoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSITh MaTeMaTHYEeCKHUE 3HAHUA B
MHTEpecax 3I0pOBOro u 0e30MacHOro odpasa *KU3HH, OTBETCTBEHHOIO OTHOILIECHUS K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTIIbIXa, peryyispHas (unyeckas akKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEILHOCTHIO.

TpynoBoe Bocnnutanme:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHEM LIEHHOCTH TPYIOJIOOUS; HUHTEPECOM K
pasnuyHbIM chepam MpodeCcCHOHATBHON ACATEIHHOCTH, CBI3aHHBIM C MaTEMATHKOM
U e IPUWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oynyiiei npodeccun
U PEaM30BbIBATH COOCTBEHHBIEC KU3HEHHBIC TIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpA30BaHHUIO HA MPOTSHKEHUHM BCEH
KU3HU; TOTOBHOCTHIO K AaKTHUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKUX 3a]a4
MaTeMaTUYECKOW HAMPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBHIO IKOJIOTUYECKOM KYJIbTYphl, TOHUMAaHUEM BIIMSHUS
COIIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
Cpelibl, 0CO3HAHHEM TII00aTLHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTaluen
HA TpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHWM i1 penieHus 3ajad B 00JyiacTu
OKpY’Kalolel cpefbl, I[UIAHUPOBAHUS TMOCTYNKOB W OIEHKH WX BO3MOXKHBIX
MOCJIC/ICTBUN [T OKPYIKAIOIIEH CPEBI.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTH4YEeCKOM
HAyKU Kak c(epbl YeIOBEUECKOU NEeATeTbHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAYHMMOCTU
JUISl pa3BUTUSI LIUBUIM3ALMH; OBJIAJICHUEM SI3bIKOM MAaT€MaTUKH U MaTeMaTH4YECKOW
KYJIbTYpOU KaKk CPeACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATh IPOCKTHYIO
Y UCCIIEIOBATENIbCKYIO JIEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3ynbTaThl OCBOSHHUS IPOTPaAMMBI y4eOHOTO TIpenMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHIMU
oelicmseus MU, YHUBEPCANbHbIMU PecYIAMUBHBIMU OCUCTBUAMU.

1) YHueepcanvhoie no3HaeameJibHble Oeticmaeusl, obecneyusaiom
Gdopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS  (0cBoeHUe
Memoo0o8  NO3HAHUA  OKpYXcamowezo  Mupa,  NpUMEHeHue  JI02UHeCKUX,
UCCIe008amMeNbCKUX Onepayull, yMmeHut pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeicTBUsI:



BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHMA, OTHOIIEHHM MEXAy TMOHATHIMHU; (DOPMYyIUpPOBAThH
ompeneneHusl  TMOHSATUM;  yCTAaHABIMBAaTh  CYHIECTBEHHBIM  IMPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYJIUPOBaTh H  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPHUIATEIbHBIC, CIWMHWYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (hakTax, NaHHBIX, HAOJIIOMCHUSIX U YTBEPXKICHUSX; Npe/Jiaratb KpUTepuu
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIEHO JOKa3aTeIhLCTBA MATEMAaTHUECKHUX YTBEPKICHUN
(mpsiMBIe W OT MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIUIO, TMPHUBOIUTH
OpUMEpPbl ¥ KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKJEHUS U
BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHMs, BBIOUpATh HauOoJee MNOAXOAANMNH C  y4ETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bLCKHe AeiiCTBUS:

HCITOJIB30BaTh BOMPOCH KaK WCCIICIOBATEIHCKUA WHCTPYMEHT TIO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MNpodiIeMy,
yCTaHABIMBAaTH  HWCKOMOE€ W  JIaHHOe, (opmMupoBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CAMOCTOSTEIHLHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SIBJICHUS,
MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMU, SBICHUSMH,
MPOIIECCAMU,

CaMOCTOSTENbHO (POPMYIHPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OICHU;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ undpopmaumeii:

BBISIBJISITH IePUIIMTHI MHGOPMAIIUU, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BONIPOC U ISl PELICHUSA 3a/1a4H;



2)

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3IINYHBIX BUIOB U
¢dopm npencraBieHus;
CTPYKTYpUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B pa3lIuyHbIX (opmax,
WUTIOCTPUPOBATH TpapUIeCcKH;
OLICHUBATD HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

Vhusepcanvnvie  KomMMyHukamug@nvle  Oelicmeus,  obecneyusaiom

CqupMMpO@dHHOCWlb COUYUAIBHBIX HABLIKOB 06_)/‘!61}01/{41/1)60}1.

Oo0menue:

BOCTIpUHUMATH U OPMYITUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMH H
[EJIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy peHIeHUs
3a/1a4i, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B X0/ie€ OOCYXKICHHsI 3a[aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0sIeMbl, pelaeMon 3ajlauu, BBICKA3bIBATh WJICH, HAICJICHHBbIE HA TTOMCK
pEIICHUS; COMOCTABIIATh CBOM CYXKJEHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapy)XMBaTh pa3IMuUMe M CXOJICTBO TMO3MUIMH; B KOPPEKTHON
dbopme hopMyIHpoBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEACTABIIATh PE3yIbTaThl PEHICHUS 3a/1auH, YKCIIEPUMEHTA, UCCIICTOBAHNS,
MIPOEKTA; CAMOCTOSATEIHLHO BRIOMPATh (pOpMAT BHICTYIICHUS C YIETOM 3a1a4
Mpe3eHTAINA U 0OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:

NOHMMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU
paboThl MpH pelIeHUHd Y4eOHBIX 3ajay; NPUHUMATh IeJb COBMECTHOMN
JESTeNIbHOCTH,  IUIAHUPOBAaTh  OpPraHMU3allMI0  COBMECTHOW  paboThl,
pacnpenensiath BHABI padOT, AOroBapHBaThCsA, OOCYXAaThb NpoLECC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax padoThl (00CyxaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IUTYPMbI» U UHBIE); BBIOJHATH CBOIO YacTh pabOTHl U
KOOPAMHHUPOBATh CBOM JEUCTBUS C IPYTUMH UJI€HAMHU KOMaH/bl; OLICHUBAThH
KauyecTBO CBOEr0 BKJaJa B  OOWMH MNPOAYKT 1O  KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOICHCTBUS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusarom opmuposanue

CMbBICII06bIX YCNMAHOB0OK U HCUZHEHHbLIX HABBLIKOB JTUYHOCNIU.

Camoopranusanus:

COCTABJISITH MJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pelIeHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,



apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uHpopMarmm.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMHU II03HABATEIHHOW  pEeQIEKCHH KaK  OCO3HAHWUSI
COBEPINIAEMBIX JEHCTBUNW M MBICIUTENBHBIX IPOIECCOB, WX PE3YNIhTATOB;
BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pEIIeHNS MaTeMaTHIECKOH 3a1a9H;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUM 3aa4H,
BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
TaHHBIX, HAHJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pe3yibTaTa LI M YCIOBHUSIM, OOBSICHATH
MPUYHHBI JOCTIKCHUS WM HEJOCTIKCHHS Pe3yJbTaTOB ACATEIHHOCTH,
HaxOJINTh OIMHMOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUSIMH: TOUKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHM W CIICACTBHS W3 HHUX TPU PEIICHUH
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh MOHATUSMU: NAPALIEIBHOCTh U MEPIECHIUKYISPHOCTD MPSMBIX U
IIJIOCKOCTEH.

KnaccudummpoBath B3aMMHOE pAacMONIOKEHHE TPSAMBIX M IIJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: IBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOTO yria, peopo
JIBYTPAHHOTO yrila; JIMHEHWHBIA yroJl JBYTPAHHOTO VyIJIa; TpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHUSAMH: MHOTOTPAHHUK, BBIMYKIBIA ¥  HEBBIMYKJIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUIIbHBIN MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (MHpaMuia; MpU3Ma,
MPSAMOYTOJIBHBIN Napajliesienunes, Kyo).

KinaccudunmpoBaTh MHOTOTpaHHUKH, BHIOUpAsi OCHOBAHUS ISl KJlacCU(pUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIC MHOTOTPAHHUKH; MPABWIBHBIC MHOTOTPAHHUKH; TPSIMbIC
Y HAKJIOHHBIE MPU3MBI, MapaIICICITUIIC IbI).

OnepupoBath MOHATUAMHU: CEKYIAs MIIOCKOCTh, CCYCHHE MHOTOTPAHHUKOB.

OOBIICHATH TPUHITUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YSI METO/ CIICIOB.

CtpouTh ceueHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIONHSATH (BHIHOCHBIC)
MJIOCKUE YEPTEXH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y.



Pematp 3amaun Ha HaXOXKJIEHUE FEOMETPHUUECKHUX BEJIWYMH MO 0OpaslaM Wid
aNropuT™MaM, IPUMEHSS U3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKMX 3aJa4 HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMs
TOYKaMH, OT TOYKH JI0 IIPSIMOM, OT TOYKHU JI0 IUIOCKOCTH, MEXK1y CKPELIMBAIOIIMMHUCS
MPSIMBIMHU.

Pemate 3aaunm Ha HaxXO0KJE€HHWE T'€OMETPUUYECKMX BEJIMYMH MO 00pas3lam WiId
aNropuT™MaM, MPUMEHSS UW3BECTHbIE AaHAJUTUYECKHE METOAbl MpU PELICHUU
CTaHAAPTHBIX  MaTeMaTUYECKUX  33Ja4 Ha  BBIUYMCIEHUE  YIJIOB  MEXAY
CKPEUIMBAIOIIMMHUCS  NPAMBIMH, MEXKIAYy MPAMOM M  INIOCKOCTBIO,  MEXKIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbruncnate 00bEMBI M IUIOIIAM MOBEPXHOCTEM MHOTOTPaHHUKOB (IpHU3Ma,
nvpamuzia) ¢ puMeHeHueM (HOpMyJl; BBIYUCIISATh COOTHOLIEHUS MEXIY IJIOIIAIIMU
MOBEPXHOCTEN, 00BEMaMU MTOJOOHBIX MHOTOITPAHHHUKOB.

OnepupoBarh MOHATUAMH: CHUMMETPUST B IPOCTPAHCTBE; LEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH MH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha 4YEpPTEXKax U
PUCYHKaX.

[IpumeHnsATh reomeTprueckue (HakThl sl PEIICHHUS] CTEPEOMETPUUECKUX 3a]1ad,
MPEANOIAraoINX HECKOJIBKO I1aroB PEIICHHUs, €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

[IpuMeHsATH  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4.

[IpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE.

[IpuMeHATHh MOJY4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIW3UPOBATH pEabHbIC
CUTyallUM M TPHUMEHSITh HW3YYEHHBbIE TMOHATHUS B TNPOLIECCE IOUCKA PEIIECHUs
MaTeMaTU4eCcKu cPOpMyIUPOBAHHON POOIEMbI, MOACIUPOBATH PEAJIbHBIE CUTYALIMH
Ha S3bIKE TE€OMETPUM, HCCIEI0BATH ITOCTPOCHHBIE MOJENHM C HCHOJb30BAHUEM
reOMETPUUYECKUX MOHITHH M TeopeM, ammapaTa aireOpbl; pelaTh MPaKTHYEeCKHe
3a/1auy, CBA3aHHbIE C HAXOKIECHUEM T'€OMETPUUECKNX BEITUYHH.

11 KJIACC
OnepupoBaTh TMOHATUSIMH: WIMHAPUYECKAs] TIOBEPXHOCTh, OOpa3yronme
MATUHAPUYECKON MOBEPXHOCTH; IMUIMHAP; KOHUYECKas TMOBEPXHOCTh, 00pasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.
Pacno3naBats Tena Bpamenus (IMIHHIP, KOHYC, cdhepa u mmap).
OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.



KnaccudummpoBats B3anMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATHIMH: IIAPOBOH CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CeTMEHTA; IapOBOW CJIOH, OCHOBAaHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M TIOMIQAM  TIOBEPXHOCTEW  TeNm  BpallCHHS,
T€OMETPUUYECKUX TEJ C IPUMEHEHHUEM (HOpPMYII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B Cepy W ONMMCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK WJTH TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOIICHUS] MEXIY IUIOMAJSIMA TMOBEPXHOCTEH W 0OBEMaMU
MOI00HBIX TEIL.

N3o0paxaTh u3ydaemble (UTYpBI OT pPyKH WU C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITOTHATE (BBIHOCHBIC) TUIOCKAE YEPTEKHU U3 PUCYHKOB MPOCTBIX O0O0BEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUSI.

W3BnekaTh, WHTEPNPETUPOBATE H  MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpTEeKax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBITOMHATE  MEHCTBUS  CIOXKEHWS BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
YMHOKCHHS BEKTOPa Ha YUCII0, OOBACHSITH, KAKUMH CBOWCTBAMH OHH 00JIaaIOT.

[IprMeHATH MpaBUIIO NapajuIeIICIUIEAA.

OnepupoBaTh MOHATHIMH: JEKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, YIOJd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE W KOMILIAHAPHBIC
BEKTOPBI.

Haxonuth cymmy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YMCIIO, YTOJ MEKIY
BEKTOpaMH, CKaJIIpHOE TIPOM3BEACHUE, PpACKIAAbIBaTh BEKTOpP 1O JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT.

[Ipumensatsy reomeTpuueckue (HakThl ISl PEIICHUS] CTEPEOMETPUUECKUX 3a7ad,
MPEAIOoaraolnX HECKOJIbKO MIAaroB PEIIeHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbI B
sBHOU popme.

Pemate mpocreiinue TeOMETpUYECKHE 3aJayll Ha MPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaum Ha 0Ka3aTEIbCTBO MATEMATHYECKMX OTHOIICHUH W
HAXOXJICHUE TEOMETPUYECCKUX BEIMYMH IO O0pasliaM WIN aJlrfOpUTMaM, TPUMEHSS
M3BECTHBIC METOJIBI TP PEIIEHUN CTAHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4.



[IpruMmenaTs  mpocTeWIIMe  MPOTPpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOAUTE IPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IPUPOAE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[IprMeHATh MOMyYEHHBIE 3HAHMWS HA IIPAKTUKE: AHAIU3WPOBATH PEABHBIC
CUTyalluH W NPUMEHATb W3YYCHHBIC IOHATUSA B IIPOLECCE IIOUCKA PELICHHUS
MaTeMaTH4eCKH c(HOpMYITHMPOBAHHON MPOOIEMBI, MOJECIUPOBATh PEAIbHBIE CUTYAIHH
Ha S3bIKE T'E€OMETPUH, HCCIENOBATH ITIOCTPOCHHBIE MOJEIHM C HCHOJb30BAHUEM
reOMETPUUYECKUX MOHIATHH M TEOpeM, ammapaTa anareOpbl; pelaTh MPaKTHYECKHE
3a/1a4y, CBSA3aHHBIC C HAXOKIECHUEM T€OMETPUUECKUX BEIIMYNH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB D
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI ACKTPOHHbIE (L pPoBLIC)
Bcero o0pa3oBaTejibHbIE PeCypChl
bubmuoreka [JOK
! Baenenue B crepeomerpuio 10 https://m.edso0.ru/1c209e37
[IpsiMbIe 1 TIIOCKOCTH B IIpocTpaHcTBe. [apamiensHOCT bubmuoreka [JOK
2 N 12
MPSAMBIX U ITIOCKOCTEH https://m.edso00.ru/1c209e37
3 IleprieHIUKYIIPHOCTD MPSAMBIX U IIIOCKOCTEH 12 bubmmorexa [IOK
PHCHAMIYJIAP p https://m.edso0.ru/1c209e37
bu6mmorexa [IOK
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 https://m.edsoo.ru/1c209e37
bu6mmorexa [IOK
S MuororpanHuKn 1 https://m.edsoo.ru/1c209e37
n bubmuoreka [JOK
6 9
OOLEMBI MHOTOTpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHns, PACCTOAHUS U YIJIbI 4 bubmorexa [IOK
p ) P yr https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KITACC

Ne i/

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

KoanuyecTBo 4acoB

Bcero

JaekTpoHHbIe (UU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCypChl

Tena BpaieHnus

28

bubmuoreka [JOK
https://m.edso0.ru/1c209e37
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" bubnmoreka [JOK
2 OOBEMEL TEN 1 https://m.edsoo.ru/1c209e37

3 BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 18 Enbmaorexa ITOK
p P pocTp https://m.edsoo.ru/1c209e37

. bu6mmoreka [JOK

4 11
OBTOpEHHE, 00001IIeHUE, CUCTEMAaTH3aIUs 3HAHU I 11 htts://m.edsoo.ru/Lc209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne n/m Tema ypoka
Bceero
1 OcCHOBHBIE TIOHSTHS CTEPEOMETPHUU: TOUKA, MPAMasi, INIOCKOCTh, TPOCTpaHCTBO. [IpaBuiia n3o0paxeHus 1
Ha PUCYHKaX: U300paKeHUs TUNIOCKOCTEH, TapauieTbHBIX MPSAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
2 [TonsTus: mepecekaronuecs MIOCKOCTH, MEPECEKAIOITUECS TPsiMasi U TIIIOCKOCTh 1
3 [lonsTHA: nepecekaronmecs MI0CKOCTH, MEPECEKAOIINECS psiMasi U MIII0CKOCTh 1
4 CraproBasi fuarHoctuueckas padora 1
5 HavansHbie cBeieHUs 0 KyOe U mupaMuie, uxX pa3BEPTKH U Moaenu. CeueHrss MHOTOTPaHHUKOB 1
6 HauanpHbie cBeieHus o Kyoe U mupamujie, ux pa3BépTku u Mozenn. CedeHns MHOTOTPaHHUKOB 1
7 [TonsTHE 006 aKCHOMATUYECKOM TIOCTPOSHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIIESICTBUS U3 1
HUX
8 [TonsiTne 06 aKCMOMATUYECKOM IMTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 1
HUX
9 [TonsiTne 06 aKCMOMATUYECKOM TTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 1
HUX
10 [TonsTHE 006 AKCHOMATUYECKOM TTOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH H CIICICTBUS U3 1



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HHUX

Bzanmuoe PacCIoJIOKECHHUE IPAMBIX B IIPOCTPAHCTBE: IEPECCKAOIINECS, ITapaJlJICIbHBIC U

1 CKPELIMBAIOIIUECS MPSIMbIE 1
12 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: NapajljiesibHble IPSIMbIE B IPOCTPAHCTBE; 1
HapajIeNIbHOCTh TPEX MPSAMBIX
13 [TapamenpHOCTH IPSIMBIX U IVIOCKOCTEW B IPOCTpAaHCTBE: I1apainenbHOCTh NPSIMON U IIIIOCKOCTH 1
14 VYTIIbl ¢ COHANpPaBI€HHBIMU CTOPOHAMU 1
15 Yros Mexay IpsMBIMU B IIPOCTPAHCTBE 1
16 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE 1
17 [TapannensHOCTh TUIOCKOCTEHN: MapajlieNbHbIE TNIOCKOCTH 1
18 CBoiicTBa napajiebHbIX INIOCKOCTEN 1
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, MapalieIeInIie] 1
20 [Toctpoenue ceueHuii 1
21 Iloctpoenue ceuennii 1
99 KonTponbHas padota no teme "lIpsimble 1 mockocTu B mpocTpaHcTBe. [lapamiensHOCTh NPSMBIX U 1
miocKocTei"
23 [eprieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTH: MEPIEHIUKYIISIPHBIE IPSMBIE B TPOCTPAHCTBE 1
24 [IpsiMble mapasieNnbHbIE U TEPICHIUKYIISPHBIE K TUIOCKOCTH 1
25 [IpsiMble mapasienbHble U MepIeHIUKYIIIPHbIE K IIOCKOCTH 1
26 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1
27 [Tpu3HaK neprneHaAuKyIIpHOCTH NMPSIMOM U IIIOCKOCTH 1
28 Teopema o mpsMOii IEPIICHIUKYIISIPHOM MIIOCKOCTH 1
29 Teopema o npsAMOI NepNEHANKYIAPHON TUIOCKOCTH 1
30 Teopema o npsAMOI NepIEHANKYIAPHON TUIOCKOCTH 1
31 [leprieHAnKyNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT MPSMOH 10 1

IIJIOCKOCTH




[lepnieHqUKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSTHUE OT IIPSIMOM 10

32 1
IJIOCKOCTH

33 [eprieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOU 10 1
IJIOCKOCTH

34 [leprieHAMKyIIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT IPSAMOH 10 1
IJIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKAY MPSAMOU U TIIOCKOCTHIO 1

36 JIByrpaHHBIN Yroj, TUHEHHBINA yroJl IBYTpPaHHOTO yria 1

37 JIByrpaHHbII yroJj, JUHEHHBIN yroj ABYrpaHHOTO yriia 1

38 [leprieHANKYIAPHOCTD MJIOCKOCTEN: MPU3HAK NEPHEHIUKYIIPHOCTH ABYX IJIOCKOCTEMN 1

39 [leprieHANKYIAPHOCTD MJIOCKOCTEN: MPU3HAK NEPHEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN 1

40 [eprieHAUKYIAPHOCTH MIIOCKOCTEN: PU3HAK NEPIICHANKYISIPHOCTH ABYX TUIOCKOCTEH 1

41 Teopema o Tpéx nepneHANKYIsIpax 1

42 Teopema o TpEX mepreHANKYIApax 1

43 Teopema o Tpéx nepneHANKYIsIpax 1

44 KonTponbnas padota no temam "lleprieHIuKyISpHOCTD NPSMBIX U MJI0cKocTel" 1 "YTIIbl MEXIY 1
MPSIMBIMU U TUTOCKOCTSIMH"

45 IToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTbI MHOTOTPAHHUKA, BBIMYKJIbIE U HEBBITYKIIbIE 1
MHOT'OT'PAaHHHUKH; pa3BEPTKA MHOTOI'paHHHUKA

46 [Tpu3ma: n-yronpHast pu3Ma; rpaHd ¥ OCHOBAHMSI IPU3MBI; TIpsiMasi U HAKJIIOHHAs TPU3MbI; OOKOBas U 1
MIOJTHASI TOBEPXHOCTH MPU3MBI

47 [Tapamnenenunen, NpsMOYTOJIbHBIN HapajuIeNICIUIE] U €r0 CBOKWCTBA 1

48 [Mupamupa: N-yroiabHasi MupaMua, TpaHU U OCHOBAHUE MUPAMUJIbl; OOKOBAs U TOJIHAs HOBEPXHOCTh 1
MUpPaMU/Ibl; IPaBUIIbHAS U yCeUEHHAs MUpaMuIa

49 [TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSTHE IPaBUIIBHOTO MHOTOTPAHHUKA; TIPAaBUIIbHAS TIPU3Ma U 1
NpaBUJIbHAS MUPAMU/IA; PABUIIbHAS TPEYrolbHAs MUPaMUIa U MPaBHIIBHBIN TETpasap; KyO

50 [Ipencrarnenue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTadp, JOACKAdAP U UKOCAIP. 1




CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIILHO TOYKH, HpSIMOfI, IIIOCKOCTH. DIICMCHTBI

>1 CUMMETpPUHU B MpaMMJiax, MapajuiesenuIeaax, IpaBUIbHbIX MHOTOTPaHHUKAX 1
52 Boruncnenue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMArOHAIH, YIJIb 1
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSMON IPU3MBI, IUIOIIAAb OCHOBAHHH, 1
TeopemMa 0 GOKOBOM MMOBEPXHOCTH MPSIMOM MTPU3MBbI
54 [Tnomanas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIHLHON MUPAMHUIBI, TEOpEMa O IJIOUIa I 1
OOKOBOI TTOBEPXHOCTH YCEUEHHOHN MUPaMUIBI
55 KontposbHas padota mo teme "MHoOrorpaHHuKH" 1
56 ITonsiTue 06 00BEME 1
57 O06BEM TUpaMuIBI 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O06BEM TUpaMuIbI 1
61 O06BbEM pU3MBI 1
62 O0BEM npu3MBbI 1
63 O0BEM pU3MBI 1
64 KonrtponbHas padora no reme "O6bEMBI MHOTOIPaHHUKOB" 1
65 [ToBTOpenue, 06061IeHNe crucTeMaTu3anus 3HaHui. [locTpoeHne ceueHnii B MHOTOrpaHHUKE 1
66 IToBTOpenue, 0000IIeHNE cUCTEeMaTH3aIUs 3HAaHUN. Brruncienne paccTosSHUM: MeXTy ABYMSI TOUKaMH, 1
OT TOYKH JI0 IPSIMO#, OT TOUYKH JI0 IMIIOCKOCTH, MKy CKPEIIUBAIOIIMMHUCS TPSIMBIMU
67 [TpomesxyTouHas arTecTanus 1
68 [ToBTOpenue, 0000IIeHNE CHCTEMAaTH3aIUs 3HAHUN. BRIYrCIIeHne YIITOB: MKy CKPEIINBAIOIMUCS 1
MPSIMBIMH, MEKIY TIPSMON U THIOCKOCTBIO, IBYTPAHHBIX YIIJIOB, YTIIOB MEXIY TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KIIACC

Koan4gecTBO 4acoB

Ne ni/m Tema ypoka
Bcero

1 Cdepa u map: ueHTp, paanyc, IMamMeTp; IUIOIIA (b TOBEPXHOCTH CHEPhI 1

2 Cdepa u map: neHTp, paanyc, AMaMeTp; IIOIIAIb TOBEPXHOCTH cepbl 1

3 Cdepa u map: ueHTp, paanyc, IMaMeTp; TIOMIAAb MOBEPXHOCTU ChEpbl 1

4 Bsaumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelabHasl IIIOCKOCTh K cepe; mIomas cepbl 1

5} Bxoanas konTposnpHas padbora 1

5 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroline HUIHHIPHUIECKON TOBEPXHOCTH, OCh IIMIMHIPUYECKOM 1
MMOBEPXHOCTHU

7 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yroIias U 0Ch; IIIOMAAs OOKOBOM U MOTHOM 1
MIOBEPXHOCTHU

8 Hunuaap: ocHOBaHUS B OOKOBas IOBEPXHOCTH, 00pa3yroIIas U 0Ch; IUIOMAh OOKOBOM U MOJTHOM 1
MMOBEPXHOCTHU

9 Hunuaap: ocHoBaHUS 1 OOKOBasi MIOBEPXHOCTH, 00pa3yoIIas U OCh; IIIOMAIs OOKOBOM U MOITHOM 1
MMOBEPXHOCTH

10 N3o6paxenne nunuHapa Ha MIockocTu. PazépTka nunuuapa. CedeHust HUIMHApaA (MTI0CKOCTHIO, 1
napajuieJIbHON WIN NEePIEeHANKYISIPHON OCH LIWJIMH]IPA)

11 N300paxenune nunmHapa Ha miaockocTu. PazépTka nununapa. CedeHns UninHapa (III0CKOCTRIO, 1
MapajuieIbHON WIH MEePIEHINKYISIPHON OCH IIMJIMH]IPA)

12 N3o06paxenne nunuHapa Ha MI0ockocTu. Pa3sépTka nunuuapa. CedeHust TUInHApa (MII0CKOCTHIO, 1
napajuieIbHON WIN NEePHIEeHINKYISIPHON OCH ILIMJIMH]IPA)

13 Konundeckast moBepXHOCTh, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU 1
MMOBEPXHOCTHU

14 Konunyeckas mnoBepxHOCTh, 00pa3yroliie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON 1

MMOBEPXHOCTH




15 Konyc: ocHOBaHME U BepIIMHA, 00pa3yromas v OCh; IIONIa b OOKOBOH M IMOJTHON TTOBEPXHOCTH 1
16 Konyc: ocHOoBaHHMe M BepIIMHA, 00pa3yroIIas U OCh; IJIOINIAlb OOKOBOM M IMOJTHOM MOBEPXHOCTH 1
17 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromias u OCh; TUIOMIA (b OOKOBOI H MOJIHOM MTOBEPXHOCTH 1
18 Y ced€HHBIN KOHYC: 00pa3yrolue U BICOTa; OCHOBAHMS U OOKOBasi IOBEPXHOCTh 1
19 VYceu€HHBIN KOHYC: 00pa3yoIIie U BRICOTA; OCHOBAHUS U OOKOBAsi TIOBEPXHOCTh 1
20 Y ced€HHBIN KOHYC: 00pa3yIolue 1 BHICOTA; OCHOBAHUS U OOKOBAsI MOBEPXHOCTh 1
21 N300pakenne koHyca Ha TuiockocTu. Pa3BépTka koHyca. CedeHust KoHyca (TUI0OCKOCThIO, MapaslIeIbHOMI 1
OCHOBAHHIO, U IJIOCKOCTHIO, TIPOXOIAIICH Yepe3 BEPIIUHY)
99 N300paxeHune KoHyca Ha MI0cKocTH. Pa3BépTka koHyca. CeueHust KoHyca (TUIOCKOCTBIO, MTapaJIICIIbHON 1
OCHOBAHHUIO, U TUIOCKOCTHIO, IIPOXOIAIICH Yepe3 BEPIINHY)
23 N300pakenue koHyca Ha tiockoctu. Pa3BépTka konyca. CedeHust KoHyca (TUI0CKOCThIO, MapaslIeIbHOMI 1
OCHOBAHHUIO, U TIOCKOCTBIO, TPOXOIAIICH Yepe3 BEPIIIHY)
24 KomOuHanums Ten BpamieHus: 1 MHOTOIPaHHUKOB 1
25 KomOuHnanwst Ten BpameHuss 1 MHOTOTPAaHHUKOB 1
26 KoMmbOunamust Ten BpalieHusi 1 MHOTOTPaHHHKOB 1
27 MHororpaHHHK, ONTMCaHHBIN 0KOJI0 chepsl; chepa, BIMCaHHAsS B MHOTOTPaHHUK WJIM B TEJIO BpALCHUS 1
28 KonrtponbHas pabora o Temam "Tena BparieHus 1
29 [TonsaTne 06 06bEMe. OCHOBHBIE CBOHCTBA 0OBEMOB Tel 1
30 [TonsTre 06 06béMe. OCHOBHBIE CBOWCTBAa OOBEMOB TET 1
31 O0BéM ITUIHHIIPA, KOHYCA 1
32 O0BEM UIMHIIpa, KOHYyCa 1
33 O0BéM ITUITHHIIPA, KOHYCA 1
34 O06BEéM mapa u rwiomaas cheps 1
35 O06BEéM mapa u rwiomaas cheps 1
36 OO0BéM TIapa ¥ Iomas cepol 1
37 [Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKY TJIOMIAASIMH TOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET 1




38 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEKY TIOMIAISIMH TOBEPXHOCTEH, 00BEMaMu MOAO0HBIX TET 1
39 Kontponbnas padota mo teme "O6bembl Ten" 1
40 BexTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE 1
41 BekTop Ha mI10CKOCTH U B TPOCTPAHCTBE 1
42 Crno>keHue ¥ BBIYUTAHHE BEKTOPOB 1
43 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1
44 Crno>keHue ¥ BBIYUTAHHE BEKTOPOB 1
45 YMHOXEHHE BEKTOpa Ha YHCIIO 1
46 YMHOXEHHE BEKTOpa Ha YHCIIO 1
47 Paznoxenue Bektopa 1o TpémM HEeKOMIUIaHApHBIM BekTopaM. [IpaBuio mapaimenenunena 1
48 Pasnoxxenue BekTopa 1o TpéM HeKOMILIaHAPHBIM BekTopam. [IpaBuio napamienenuneaa 1
49 Pasnoxxenue BekTopa 1o TpéM HEKOMILIaHapHbBIM BekTopaMm. [IpaBuio napamienenunena 1
50 Pemenue 3anay, CBsI3aHHBIX C IPUMEHEHHEM IIPaBUII JEHCTBHUI ¢ BEKTOpaMH 1
51 [IpssMoyronbHas cucrteMa KOOpaAuHAT B mpoctpancTe. Koopaunate! Bexropa. IIpocreiimue 3anaun B 1
KOOpJIUHaTax
52 VYron mexay Bektopamu. CKaJsipHOE MPOU3BEJICHUE BEKTOPOB 1
53 VYron mexnay Bekropamu. CKaJlsipHOE IPOU3BENECHNE BEKTOPOB 1
54 VYron mexay Bektopamu. CKaJsipHOE MPOU3BEJICHUE BEKTOPOB 1
55 Brruncnenue yrioB Mexy MPSMBIMU U TUIOCKOCTSIMHU 1
56 KoopauHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4 1
57 KontponbHas pabora o Teme "BeKTopbl 1 KOOpAWHATHI B IPOCTpaHCTBE" 1
58 [ToBTOpenue, 0600IIeHNEe U cucTeMaTu3anus 3Hannii. OCHOBHBIE (DUTYPHI, PaKThI, TEOPEMBI Kypca 1
TUTAHUMETPUH
59 IToBTOopenue, o0o0IIeHNE U cucTeMaTH3aus 3HaHuil. OCHOBHBIE (QUTYPHI, (PAKThI, TEOPEMBI Kypca 1
TUTAHUMETPUHI
60 IToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alMs 3HaHU. 3a/1aui TUIAHUMETPUU U METOJIbI UX PELICHHUs 1




61 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3alMs 3HaHU. 3a/1aui TUIAHUMETPUU U METOJIbI UX PEIICHHUS 1
62 [ToBTOpeHHEe, 0000IEeHNE 1 crucTeMaTh3alus 3HaHui. OCHOBHBIC (PHUTYpBI, PaKThI, TCOPEMBI Kypca 1
CTepEOMETPUH
63 [IpomexxyTouHas arrectrarus 1
64 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMAaTH3allvsl 3HAHUN 1
65 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 1
66 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMAaTH3allvsl 3HAHUN 1
67 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 1
68 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3aIlUsl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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