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MNOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma yueOHoro kypca «l'eomerpusi» 6a30BOro ypoBHS st
obyuarommxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaabHOIO
TOCY/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa CPEAHEro 001ero oopa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, TMPEABSIBIAEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPAJAMIMA POCCUMCKOTO 0O0pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieynBaeT OBJIaJICHUE KIIOYEBBIMU KOMIIETECHIUSMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUsI M HENPEPHIBHOIO 0Opa3oBaHUS,
LEJTOCTHOCTh OONIEKYJIbTYPHOTO, JUYHOCTHOTO U TMO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKONM 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUM B HAINPABICHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (GOpMHpPOBaHUSA (PYHKIMOHAJIBHON MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHSI APYTUX yUeOHBIX TUCHUIUINH. Pa3BuTHe y oOyuarommuxcs
IPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TNPOUCXOKIECHUH T€OMETPUUYECKHUX
abcTpakuuii, COOTHOLUIEHUH PEAJbHOTO U HICAIBHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHWWA M TMPOLECCOB PEATBHOTO MHUpPa, MECTE
T€OMETPHUH B CUCTEME HAyK M POJIU MAaTEMaTHUYECKOT0 MOACIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KauyecTB MBIIUICHUS, HEOOXOAMMBIX JJsi ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak OOEClEeYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, (opMHpyeMoe NpH H3YYEHHH OO0YyYarolMMHCS
HOHSTUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUU LIETIOUKH JIOTUYECKUX YTBEPKIACHHIM
B XOJ€ pEIIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIJBUTaTb U OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIb3YIOTCA TMPU PELIEHUH 33/7ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECCTBEHHYIO POJIb BO
BCEX 00JAcTsAX AESITeNbHOCTH 4denoBeka. OpueHTalMs 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaIbHOro ObITHS, (opMa
OTPaKEHHUsI OKPYXKAIOIIETO MHpPA, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBanus  AeiicTBuTenbHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEIUHSET pa3Hble BUIbI Y4eOHOH M TPYIAOBOU AESATEIBHOCTH,



SBJISIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY AaKTyaJlbHA
3amaya (opmupoBaHus y OOyYaroUIMXCsli MPOCTPAHCTBEHHOI'O MBILIUICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[leas ocBoeHusi mporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a3oBoM
ypoBHE 00yueHus — 001eoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyyaromuxcss  4epe3  obecreueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICWCTBHM,
crenuUYHBIX TEOMETPUH, BO3MOKHOCTH YCIIELITHOTO MPOAOHKEHUST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpPOBHE MpeJHA3HAYEHA I
OOyJaroIMXCcsl CPeIHEN ITKOJBI, HE MCIBITHIBABIINX 3HAYUTEIILHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOIo 0011ero odpazoBanus. Takum oOpazoM, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
COo crneuu@uKod TEeOMETpUHM M HEOOXOJUMBIC HJii KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh I'€OMETPHUIO Ooliee
IyOOKO, €CIM B JaIbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1efd  OCBOCHHS TMPOrpaMMbl 0OECTeUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3adad. IIpuoputeTHhIMM 3aJayaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax siBISIOTCS:

e (opMupoBaHMe MNpPEACTaBIECHUS O TEOMETPUM Kak 4YacTH MHPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHME NPEACTABICHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BaXHEHIIMX MAaTEMATHYECKUX MOJENSAX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue yMeHHs pacno3HaBaTb Ha YepTEkKax, MOJEISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHUSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNrOPUTMAaMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajay;
dbopMHpoBaHHE  yYMEHHUS MPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIE
paccykIeHUsT B XOJI€ PELICHUSI CTEPEOMETPUUYECKUX 3a7ad M 3aJay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE HMHTEJJICKTYaJbHbBIX u TBOPUYECKHUX CIocoOHOCTEM
oOy4Jarommxcs, TMO3HABAaTEIbHOM  AKTUBHOCTHU,  MCCIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeNeBaHTHOM
F€OMETPUU: YMEHHME PACIO3HABAaTh MPOSBICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaNbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUHU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OopMynHpoBaTh WX Ha A3BIKE
T€OMETPUHU U CO37aBaTh Fr€OMETPUUECKUE MOJEIIH, IPUMEHITh OCBOCHHBIN
F€OMETPUYECKHAM ammapar s pEeLICHHUs MPaKTHKO-OPHUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSl BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAyaJle €ro W3y4YeHHs 3a]ay, pelIaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEAeTEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Hax
HUMH, YTO CIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOIO M IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Tpennourenue oTAAETCA HArJISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKOM JEATEIbHOCTA. Pa3zBuUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUM NPOBOAMTCS 3a CUET pELICHHs 3a1ad Ha
CO3/laHM€  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEpUPOBAHME
IPOCTPAHCTBEHHbIMU OOpa3amu. Co3naHue oOpa3za MPOBOAUTCS C OMOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCJIOBHUSX OTBJICYEHHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COAEP KAHUS.

OcHoBHBIE conepkaTeNbHble TuHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble U TIJIOCKOCTH B MMPOCTPAHCTBE», « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenenseTcs He TOJbKO IO COAEP)KAaTEIbHbIM JIMHHMSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

ConepxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacnpeldenéHHbBIM M0 TojaMm oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJECHUE TI'€OMETPUUYECKUMHU
NOHATUSMHU U HaBBIKAMHU OCYLIECTBIISUIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
COOJII0JIEHUEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIIUCH B
OOLIyI0 CUCTEMY TI'€OMETPUYECKHUX MPEJCTABICHUN OOYyYarolIUXCsl, pacliupss U
yriayousist €€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B Henenmo B 10 kimacce u 1 yac B
Hezaenio B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUSI ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUIOCKOCTbD,
npocTpadHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosnokeHue TMpsMbIX B MPOCTPAHCTBE: IMepeceKarouuecs,
napajjieibHble W CKpeluBamolmecs: mnpsamble. [lapainenbHOCTh MNPSMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: MapaJieIbHBIE TMPSIMbIe B MPOCTPAHCTBE;
MapauieIbHOCTh TPEX MPSIMBIX; MNapAIIEILHOCTh MPSAMOM M TJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH;, YroJd MEXAYy MNpsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajiebHbIX TUIockocTei. [IpocTteilmne mnpocTpaHCcTBeHHbIE (QUTYpBHl  Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIECHIUKYJIAPHBIE MIPSMbIC B
MPOCTPAHCTBE, NpPsMbIE MapaUieibHble W TMEPHNEHAUKYISPHbIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYIIPHOCTH MPSIMOM U IUIOCKOCTH, Teopema O TMpsSMOM
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YrOJI MEXAY NpPsIMON U
IJIOCKOCThIO;  ABYTPAHHBIA  yroJl, JIMHEWHBIA Yroa JBYCPaHHOTO  yrJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE
OT MNpSIMOM 10  TIUIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TJIOCKOCTEH: MpU3HAK  MEPHEHIUKYJISIPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NepHeHAUKYIIsIpax.

MHOrorpaHHuKu

[ToHaTre MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKA MHOrOorpaHHuka. [Ipu3zma: n-yrosbHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MbI, TIpsiMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MOJIHAas MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuieyienunes U ero cpoiictBa. I[lupammpma: N-yroiapHas mupamuia, TPaHU U
OCHOBAHHUE MUPAMUJIbI;, OOKOBAs U MOJIHAS TOBEPXHOCTH MUPAMU/IBI; PABWIIbHAS U
yceu€HHas nupamMuga. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATUE MPaBUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpHU3Ma U
npaBWIbHAs THUpaMHJa; NpaBUJIbHAs TpPEYrojibHas MNHUpaMuia W TPaBWIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CHMMETPUM B MNHUpaMHUAaxX, Napajuiesienuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9J1€eMEHTOB MHOTOTPAaHHUKOB: pPEOpa, WAroHaid, YIJIBL.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJIHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KUIIACC

Tesia Bpaluenust

HunuHapuyeckas MOBEPXHOCTB, oOpasytomue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKON MOBepXHOCTU. [lUmuHIp: OCHOBaHUS U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh;, IUIONaAh OOKOBOM M TMOJHOU
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KoHyC: OCHOBaHME U BepIInHa, 00pa3yroias
U OChb, IUIONMIaJb OOKOBOM UM TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMeTp; IUIONIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N3o00pakeHne Ten BpalleHUsl Ha TUI0CKOCTU. Pa3BépTka HMIMHApPA U KOHYCA.

KomOunamuu Ten BpallleHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl; cdepa, BOHCaHHAS B MHOTOTPAaHHUK, WU TEJO
BpaIllCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM UUIUHApPA,
KoHyca. O0BEM 11apa u miomaab chephl.

[longoOuble Tena B mpocTpaHcTBe. (COOTHOIIEHUS MEXIY IUIOHMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapajuielbHO W MEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoct U B pocTtpaHcTBe. CliokKEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. PaznoxkeHue BeKTopa 1no TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM NpaBWJI JEUCTBUM ¢ Bekropamu. IIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpanHcTBe. Koopamnater BekTopa. [lpocreiimme 3agaum B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ| IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IMPOrpaMMbl y4yeOHOTO IMpeaMera
«MareMaTnka» XapakTepU3yrTCs:

I'pa:xknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYaIOIIEeTOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YjJ€Ha POCCHUHUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SIBICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U TP.), YMEHHUEM
B3aHUMOJCHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C MX
(YyHKUMSIMU ¥ HA3HAYEHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKTAHCKON MACHTUYHOCTH, YBAKECHHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATHUKH, IIEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MATEMAaTHYECKOW IIKOJIBI,
K HCIOJb30BAHUIO ATHUX JOCTWIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
DKOHOMMKH.

JlyX0OBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTUYECKOrO TOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITETbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOe BOCTIMTAHNE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, paccyXICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTHYeCKHWe 3HAHUA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbIO (3I0POBOE MHUTaHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHIATHI U
OTHbIXa, peryisipHas dusnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JIEATEIIBHOCTBIO.



Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LEHHOCTH TPYIOJIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaM  MpPo(EecCHOHANBHOM  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccun U peaau30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy oOpa3oBaHHI0 U
caMO00Opa30BaHUIO Ha MPOTSIKEHUU BCEU JKWU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C()OPMUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYphl, HOHHMAaHUEM BIIUSHUSA
COLIMAJIBHO-D)KOHOMHMYECKUX IIPOLIECCOB HA COCTOSHUE NPHUPOAHONW M COLUAIBHOU
Cpelpl, OCO3HaHMEM TIJI00AJBHOIO  XapakTepa JKOJOTMYECKUX IMpodieMm;
OpHEHTalMEl Ha IPUMEHEHUE MAaTeMaTHYECKMX 3HAHWUW JUIS PEUICHUS 3a/1ad B
0o0JaCTH OKpyKaroumled cpeapl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPe/Ibl.

LleHHOCTH HAYYHOI'0 IO3HAHUS:

C()OPMUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOUIECTBEHHOM TMPAaKTHKW, [TOHUMaHHUEM
MaTE€MaTUYeCKOM HayKd Kak c@epbl 4YeJOBEYECKON AESTENbHOCTH, 3TaloB €€
pPa3sBUTHS W 3HAYMMOCTH JUI DPAa3BUTUSA LIMBUIW3ALMU; OBJIAJECHUEM S3BIKOM
MaTeMaTUKM ¥ MAaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IIO3HAHWS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh IPOCKTHYI0 M MCCIENOBATENBbCKYIO ICATEIBHOCTD
WHJVWBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS MPOTrpaMMbl Yy4eOHOTO MpeameTa
«MaremaTuka XapaKTePU3YIOTCSI OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenvmvie  Oelicmeus, — 00eCneHUBAIOM
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECco8 obyuarowuxcsi (oceoenue
Memoo08  NO3HAHUS  OKpYJcaroujeco  Mupa;  NpuUMeHeHue  JI02UYeCKUX,
UCCIe008ameNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBble Jloruyeckue 1eicTBUs:

e BBIABIISITh U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHATUH, OTHOUICHUH MEXAY IOHATHUIMH, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUW; YCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBAaTH U  MPeoOpa3oOBbIBaTh  CY)KJICHUS:
YTBEpIAUTENIbHbIE W OTPULIATENbHBIC, €AMHUYHBbIE, YacCTHbIE WU OOIIME;
YCIIOBHBIE;

BBIBIITH ~ MATEMATHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEUMsT B (paKTax, JAaHHBIX, HAONIONECHUSAX U YTBEPKICHUSIX;
npemjiaraTb ~ KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3AKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeJIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJUTH TMPHUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJI€HUS U BBIBOJBL;

BBIOMpATh crnoco0 penieHus ydyeOHOMl 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs, BbBIOMpaTh HaubOosiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBarejibCKue AeiiCTBUA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHWSI,
dbopmyIpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
Oo0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOABI [0 pPe3yjIbTaTaM
MPOBENEHHOTO HAOJIONCHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTATh
MIPENTNOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBIIAATD J1€PUIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PELICHUS 3aa4H;

BbIOMpaTh  MHGOpPMAIMI0O M3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJNIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOpMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh HHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;



2)

OLICHMBATH HaJEXKHOCTh uHpopMaIu o CaMOCTOSITEJIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvuvie  KOMMyHUKamueHwvle  Oelicmeus,  obecneyusaom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCSL.
Oo01menmue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly PEIICHUs 3a1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIECTBY 00CYkKIaeMOU TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TIOUCK
pELICHMs]; COIMOCTaBIATH CBOM CYXKJIEHHA C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHaora, OOHapy»XuBaTh pas3jiMuue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IPEACTABIATh  PE3yJbTAaThl  PEIICHWs  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HWCHOJb30BaTh  IPEUMYIIECTBA  KOMaHJIHOM U
VHAMBHUyaJIbHON pabOThI pU PEIICHUHU yUeOHBIX 3a1a4; IPUHUMATD LEb
COBMECTHOM JEATENBHOCTH, IUIAHWPOBATh OPTraHHU3aLUI0 COBMECTHOU
paboThI, pacnpenensaTh BUAbl padoT, TOrOBapuBaATHCS, 0OCYKIATh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYXI€HHs, 0OMEH MHEHHUI,
«MO3TOBbIE WITYpPMBD» W UHBIE); BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYrUMU WICHAaMH KOMAaHJIbI;
OLICHMBATh KaueCTBO CBOErO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanouvie  pezynamuenvle Oeticmeus, obecneuusarom

GdopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUYHOCTIU.
Camoopranm3anus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a/1a4l, BBIOUPAThH CIIOCO0 pellIeHHs
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMH  TO3HABATENLHOW  pedIeKCUU KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;



BJIQIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA TMpolecca Hu
pe3yiibTara peleHnss MaTeMaTUIEeCKOM 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€JIM U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTH)KECHMS WIM HEAOCTW)KCHUSA PE3YJIbTAaTOB IEATEILHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHBI
10 KITACC

OnepupoBaTh NOHIATUAMU: TOYKA, IPsIMas, INIOCKOCTb.

[IpUMEHATh aKCUOMBI CTEPEOMETPUM W CIIEACTBHS W3 HHUX IIPU PELICHUU
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSMU: NAPATIIETBHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JMUHEWHBINA Yrojl ABYIPAaHHOIO YIJa; rpajaycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (MHMpamMuaa; Npu3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIbIE MHOIOTPAHHUKH; TMpPaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUIebl).

OnepupoBaTh MOHATUSAMHU: CEKYILasl MIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIOIb3YSl METO/I CJIEIOB.

Crpouth ce€uYeHUsT MHOTOIPAHHHKOB METOJOM  CJIEJOB,  BBIIIOJHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIIMYUH MO 00pa3liam Ui
QITOpUTMaM, TNPUMEHSS W3BECTHBIE AHAMTUYECKUE METOJbl MPHU pELICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 337a4 Ha BBIUYMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO TPsIMOM, OT TOYKM [JO IIJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMHUCS MPSIMBIMHU.



Pemmars 3a7aun Ha HaXOXKJEHHE T€OMETPUUECKUX BEIMYUH MO 00pas3iam Wiu
QITOPUTMAM, TPUMEHSS W3BECTHBIE AHAIWTHUYECKHE METOJAbl IIPU PEILIECHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3aJad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS TNPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Borancnsate 00bEMBI U IJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C TpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekarp, mnpeoOpa3oBbIBAT U HMHTEPHPETUPOBATH HH(OOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEepTeXax U
PUCYHKaX.

[TpumensaTh reomerpuueckue (HaKTbl i PEUICHUS] CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP NpPOCTEWIINE NOPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOIUTHE NpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE WU
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHWS HA IPAKTUKE: AHAJIWU3UPOBATh PEATbHBIE
CUTyallud W IIPUMEHATb HM3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu CQPOPMYIMPOBAHHON MPOOJEMBbI, MOJIECIUPOBATH peajbHbIC
CUTyallud Ha s3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpeM, amnmnapara aireopbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KUIIACC

OnepupoBaTh MOHATHAMHU: HWIMHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UUAJIMHIPUYECKOW  MOBEPXHOCTH;  UWJIWHIAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.

Pacno3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPALLIECHUS.

KnaccudummpoBats B3aiMHOE pacmioiokeHne c(hephl U IIIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruucnare  00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tel  BpalleHus,
Tr€OMETPUYECKUX TeJI C MpUMEHEeHHEM (HOopMYII.



OmnepupoBaTh MOHATUAMM: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
ONHCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WIH TEJO
BpaILICHNU.

Bb4ucasTe COOTHOUIEHUSI MEXIY IUIOMAASIMH MOBEPXHOCTEM M 00BbEMaMu
MOJIOOHBIX TEJI.

N300paxaTh u3ydaeMble (PUTYpbl OT PYKHM M C TNPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢uryp: Buz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, MPEJICTABICHHYIO Ha YEPTEXKaxX U
PUCYHKAX.

OnepupoBath NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONIHATE  NEUCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IprMeHATH IpaBUIIO MapajuIeIEIUIIEA.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPAaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAaHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IIPOM3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE TMPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTs reomerpuueckue (HakTbl Ui PEUICHUS] CTePEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO AroB PELICHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Peware mpocreiime reoMeTpUYeCKUe 3a7ayd Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amauM Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHHA U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3liam WM alropuTMam, IpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWIINE NPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTH NpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE H
JKA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJU3UPOBATH pPEalbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd CQOPMYJIUPOBAHHOM MPOOJIEMBbI, MOJEIUPOBATh peabHbIE



CUuTyallui Ha A3bIKEC TCOMCTPHUHU, HUCCICAOBATHL IMOCTPOCHHBIC MOACIN C
HCIIOJIBb30BAHUEM I'COMETPHIYCCKHX MOHSITUH U TCOPEM, aIlmapara anre6p1>1; peuiaTtb
MPAKTHYCCKUC 3a/1a4, CBA3dHHBIC C HAXOXKIACHHUCM I'COMCTPHUICCKUX BCIINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Kontpoasubie | IlpakTnuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBarTe/bHbIEC
padoTsbI padoThbI
pecypcsl
bubnuorexa [JOK
! Brexettite B cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
[IpsitMbIe 1 IIOCKOCTH B MPOCTPAHCTRBE. bubnnoreka [IOK
2 . 12 1
[TapanienbHOCTh NPSAMBIX U TNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKyYIAPHOCTD NPAMBIX U 12 bubnnorexa [IOK
IIJIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnuorexa [JOK
4 Vsl Mexay OpsIMBIMU U TIOCKOCTSMHU 10 1 httos://m.eds00.ru/1c209e37
bu6nunoreka [IOK
5 M 11 1
HOTOTPaHHHIH https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
6 OOBEMEI MHOTOIpaHHIKOB o https://m.edso0.ru/1c209e37
7 IToBTOpEHME: CeUeHUsI, PACCTOSHUS U YIJIbI 4 1 brbsmorexa HOK
P ' P . https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KIIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM uudpoBbie
Ne n/n P Konrpoabusie | IIpakruyeckue (mupp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena BpateHus 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 1
OOBEMb1 TN > https://m.edsoo.ru/1c209e37
bubmnoreka LIOK
B 1 1
3 €KTOPBI U KOOPJIMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpEHwmE, 0000IMICHNE, 7 1 bubmnoreka LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposabubie | IlpakTnueckue p
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThbI
pecypchl
OCHOBHBIE ITOHSTHSI CTCPEOMETPHH:
TOYKA, IpsiMasi, TIOCKOCTb,
npocTpaHcTBo. IIpaBuia
1 1/1506 I;)KGHI/IH Ha pHc Kax: 1 bubmmorexa [OK
p pHeyH o https://m.edsoo.ru/aecc77cd
M300pakKeHHS TUIOCKOCTEH,
napauieIbHbIX TPSIMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka
ITonsTua: nepecekaronmecs
2 IIOCKOCTH, IIEpeCEKAIOIINECS IIpIMas 1 bubmorexa LHOK
- 1eP P https://m.edsoo.ru/2d8a9c99
U IJIO0CKOCTH
[TonsiTHs: IepeceKaronecs
3 IUIOCKOCTH, IIEpECEKAIOLINECS IIpSIMast 1 bubmorexa HOK
> 1ep p https://m.edsoo.ru/db685e73
U IJIO0CKOCTD
3HAKOMCTBO C MHOTOTpaHHUKaMH,

4 n300pakeHre MHOTOI'PaHHUKOB Ha 1 bubnuoreka LIOK
pUCYHKaX, Ha IPOECKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexKax
HavansHbie cBeneHus o kyoe u

5 [IUpaMUIIE, UX PA3BEPTKU U MOIEIIN 1 bubmorexa [OK

p XD p ACTH. https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
Bbu6nmuoreka [IOK
6 HauansHsle cBeneHus 0 KyOe 1 1
a Y https://m.edso0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NpaMue, UX pa3BEPTKU U MOJIEIH.
CeueHnss MHOIOIPaHHUKOB

ITousTHE 00 aKCHOMATHYECKOM

bu6mmoreka [IOK

7 [IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
p p P https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIECACTBUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
8 [IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmotexa [IOK
p p pui. https://m.eds00.ru/239c8ch4
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
ITorsarue 00 aKCHOMATHYECKOM
9 IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [OK
p P pui. https://m.edso00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
ITorsarue 00 aKCHOMATHYECKOM
10 [IOCTPOEHUH CTEPEOMETPUN: AKCUOMBI bubmmorexa [JOK
p P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUHU U CIECACTBUS U3 HUX
B3anmMHOe pacrniosioxeHue npsiMbIX B
1 IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, bubnuoreka LIOK
MapajulesIbHbIE U CKPEIIUBAOIINECS https://m.edsoo0.ru/1a2520f6
npsIMbIe
[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
12 napasuieyibHbIe E Sﬂvile B bubmmorexa [IOK
P P .. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAILIETLHOCTH TPEX
TIPSIMBIX
[TapayeapHOCTB NPSIMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE: bubmuoteka [IOK
[TapayneabHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bub6anorexa IHOK
14 VYTIuisl ¢ COHaNPaBIEHHBIMU A

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHaAMH

15 VYroin Mex1y IpsIMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroa Mexny npsiMbIMU B bub6nuoreka LIOK
16
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaieabHOCTH IMJIOCKOCTEH: bubnmoreka [JOK
HapaJuiebHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa mapayIeIbHBIX TIOCKOCTEH bubmmorexa [IOK
P https://m.edso0.ru/e504d656
[Tpocreiinye npocTpaHCTBEHHbIE
19 (Guryps! Ha IJIOCKOCTU: TETPAIP bubmmorexa [IOK
' ’ https://m.edsoo.ru/4a28dc02
KyO, nmapasuiesnenumnes
. bubmuorexa [JOK
20 Hoctpoerinte ceterit https://m.edsoo.ru/1d434dof
bu6mmorexa [IOK
21 I1 i
OCTPOCHHE CeHeHHH https://m.edsoo.ru/ec26fe5d
KonTpomabHas pabota no reme
99 "[IpsiMble U TJIOCKOCTH B bub6nuoreka LIOK
npocrtpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U TUIOCKOCTEH"
IlepnieHAUKYASPHOCTD MPSIMOMN U
23 nﬂgcxociﬂ'ynepneH UK pJ'IH HbIE butmmorexa [OK
- TCPTHCHATEYBD https://m.edsoo.ru/b19f6a5d
NpsSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bu6mumoreka [LIOK
NIEPIECHIUKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienpHble U bu6mumoreka [LIOK
NEPHEHIUKYJISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIIpHOCTH bu6numoreka [LIOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

HpHMOﬁ U IINIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHAUKYISIPHOCTH bubmmoreka LIOK
MPSMOU U INIOCKOCTH https://m.edso0.ru/79165d15

08 Teopema o npsmoit bub6nuoreka LIOK
MEePIECHANKYJISIPHOM MIIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoit bubnmoreka [JOK
NEPHEHAUKYJIAPHOM INIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnumoreka LIOK
NEPIEHAUKYIIIPHOM INIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHaUKYNSAp ¥ HAKJIOHHBIE:

bu6 K

31 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, htl;lp;/jln(?ee dI;a(l)c{_[r?/ 93647743
PacCTOSHKE OT MPSIMOM 10 IIIOCKOCTH T '
[leprienAuKyYISAp U HAKIIOHHBIE:

bu6 OK

32 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, H tlfp;;l:f: dii(?ru I66fefadd
PaccTOsHUE OT MPSIMOM 10 TIOCKOCTH T '
[eprienAuKyYISIp ¥ HAKIIOHHBIE:

33 paccTosiHKE OT TOUKH JI0 MJIOCKOCTH, Et?;if/l;ln(?ee di?)(i_[r?/I;Sb?b 863
paccTosHUE OT MPSIMOH JI0 TUIOCKOCTH T '
[TepnieHAUKYISAp U HAKIIOHHBIE:

34 paccTosiHUe OT TOYKH JI0 TUIOCKOCTH, }st?[ij_l;;ln(:Tee di?)(ﬂ?/lgbee 22he
paccTosHUE OT MPSIMOH JI0 TUIOCKOCTH T '

35 YTbl B IPOCTPAHCTBE: YIOJI MEXKIY bubmuoteka [IOK
IPSIMOM M INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroJ bu6mumoreka [LIOK
JBYTPAHHOI'O yIJla https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIi yroJi, TMHEUHBIN yroJl bu6mumoreka [LIOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed

38 [TepreHIUKYIIPHOCTD TUTOCKOCTEH: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPIEHANKYIISIPHOCTH JIBYX
IUIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[leprieHANKYASIPHOCTD IJIOCKOCTEH:

bu6mmoreka [IOK

39 Ei zzggzieﬁp HEHAMICIPHOCTH IBYX https://m.edsoo.ru/ed9e2a8e
[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
40 HpII;3HaK He;’HeIF—I)I[I/IKYJISIpHOCTI/I IBYX bubmmorexa LIOK
- https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema 0 TpEX MeprEHINKYISpax Bubnnotexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHeHIUKYIIPax Bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEePICHIUKYIAPAX Bubmmorexa LIOK
https://m.edsoo.ru/9f246736
KonTpoasHnas pabora no temam
44 "TleprnieHIUKYISIPHOCTD NPSMBIX U bubnnorexa [IOK
iockocTei" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHUKA,
45 BBIMYKJIbIE U HEBBITYKIIbIE bubamorexa LIOK
. https://m.edso0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHHUKa
[Ipusma: n-yronbHas npu3Ma; rpaH u
46 OCHOBAHUS IIPU3MBI; IIpsiMast U bubnnoreka [HOK
HaKJIOHHAs TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MOJIHAS! IOBEPXHOCTH MPU3MBbI
47 [Tapamienenurmen, MpsAMOYrOJIbHBINA bubnnorexa [HOK

napauiCICIIMICa U €ro CBOMCTBaA

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

[Mupamuaa: N-yroapHas nUpamMua,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBas U NOJIHAs IOBEPXHOCTb
IMUpaMuabl; IIpaBUJIbHAA U yceqéHHa;I
nupamMuIa

Bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBUIBHBIE MHOTOI'PaHHUKMU:
HOHSTHE NTPABUIIBHOTO
MHOT'OIPAaHHUKA; IpaBUibHAs MpU3Ma
Y IIpaBUJIbHAS TUpaMuU/a; paBUiIbHas
TpeyrojibHasi NMpaMuaa u
MPAaBUIBHBIN TeTpadap; Ky

bubmnoreka LIOK
https://m.edso0.ru/074c8865

50

[Ipencrasienue o npaBUIbHBIX
MHOI'OI'paHHHMKAaX: OKTayp,
JOJIKa’Ip U UKOCAIP.

bubmnoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B IUpaMHJIaX,
napaJuleIenune1ax, IpaBUIbHbBIX
MHOTOI'paHHUKaX

bu6mmorexa [IOK
https://m.edsoo.ru/b9e777d9

52

Briuucienue 3j1eMeHTOB
MHOTOT'PaHHUKOB: p€0pa, IMaroHaH,

YTJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
IIPU3MBI, IUIOLIAb OCHOBAHU,
TeopeMa 0 OOKOBO TOBEPXHOCTH
PSAMOM TIPU3MBI

bu6mmorexa [IOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOM MOBEPXHOCTHU U

Bbu6nmuoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IMOBEPXHOCTHU HpaBHHBHOﬁ

HpaMUIbI, TEOPEMa O TUIOMIAAN
OOKOBOI NOBEPXHOCTU YCEUEHHOU

https://m.edso0.ru/5603e30b

MTHPAMHU/IBI
55 KonTponbnas pabota o teme bubnmoreka [JOK
"MHororpanHuku” https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
56 Howsrmie 06 00neme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
S OOBEM mipav ! https://m.edso0.ru/235171b3
N bubmuorexa [JOK
58 OOBEM mipav ! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM mipav ! https://m.edso0.ru/79¢10312
. bubnuoteka [IOK
60 OOBEM mpan ! https://m.edsoo.ru/2faadc3f
. bubnuoteka [IOK
61 OOBEM mpusMEI https://m.edso0.ru/79853608
. bubnuoteka [IOK
2
6 OOBEM mpusMEI https://m.edso0.ru/1e053890
" bubmuorexa [JOK
63 OOBEM mpusMbI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabora o teme bu6numoreka [LIOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 06061IeHNE
65 CHCTEMaTH3alus 3HAHUM. bu6mmoreka [IOK

[TocTpoeHue ceueHuii B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpEeHME, 0000IIICHHE
CHCTEMAaTU3aLMs 3HAHUA.

66 Bolunicnenue paccToSHUN: MEXAY 1 bubmmoreka [LIOK
JABYMsI TOUKAMHM, OT TOYKH 10 IPSIMOH, https://m.edsoo.ru/f7792bad
OT TOYKH JI0 TUIOCKOCTH, MEXKILY
CKPELMBAOILUMUCS IPIMBIMU
Bu6mmoreka [JOK
67 WroroBas KOHTpOJIbHASA pabOTa 1 https://m.edso.ru/b9146bc0
[ToBTopenue, 0600IEHNE
cUCTEeMaTU3alus 3HaHUN.
Brruucnienue yrioB: Mex
68 CerI_I_[I/IBaIOH_[fMI/ICﬂ Hpi[l\f[iMI/I, 1 bubmnorexa [OK
. https://m.edso0.ru/56765e8b
MEXy IPSAMON U IIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTIIOB MEXKITY
IUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoanusie | Ilpakruyeckue p
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; IJIOIIA (b TOBEPXHOCTH 1 bubmmorexa [IOK
A p; foman P https://m.edsoo.ru/0341bc2b
chepsl
BzaumHoe pacnionoxxenue chepsl 1

p Pep bubmnoreka LIOK
2 TUIOCKOCTH; KacaTeJIbHAS TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 H3ob6paxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoct. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEpXHOCTD,

4 o0pa3yromue UIHHIPHYECKON 1 bubnunoreka [IOK
MOBEPXHOCTH, OCh HUJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIias u OCh; 1 bubnunoreka [IOK
ionia b OOKOBOM U MOJTHON https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N3o00pakeHne muiMHIpa Ha
TI0CKOCTH. Pa3BépTka mumuHpa.

6 CeueHnst HWINH I; (HHI;CKOCTJEO 1 buommorexa LIOK

HILTHEP ’ https:/m.eds00.ru/016e25eb
napauIeIbHON HITH
NEPIEeHIUKYISIPHOM OCH IIMIIMHAPA)
b K
7 Konunyeckas noBepXHOCTb, 1 nomorexa 1O

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
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https://m.edsoo.ru/c94ba09b

o0pa3yronire KOHUYECKOM
MOBEPXHOCTH, OCh M BEPILIMHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHME U BEPIINHA,

8 00pa3yromas 1 0Ch; IO b bubmmorexa [IOK
. . https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJTHON MOBEPXHOCTU
Y ceu€HHbIi KOHYC: ue u
9 BBICOTA; OCHOBaIZI/CISI(;fg?)?(}(I)I]S;TI ) bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenue konyca Ha
mrockocth. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (IIOCKOCTHIO, bu6nunoreka [IOK
napasuieibHOM OCHOBAaHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, MPOXOIAIICH uepes
BEPILINHY)

1 KomOunarus ten BparieHus u bubnuoteka [IOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIACAaHHBIN OKOJIO

12 cthepsrl; chepa, BIUcaHHas B bubnuoteka [IOK
MHOTOI'PAHHUK WM B TEJIO https://m.edso0.ru/0b136158
BpaIlleHUS

13 [TousTue 06 00bEMe. OCHOBHBIE bu6nmmoreka [IOK
CBOMCTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

" bubmuorexa [JOK
14 OObem M Apa, KoHyca https://m.edso0.ru/5513d87b
" bubmuorexa [JOK
15 OOwEm wiapa i MAOMAAE cheps! https://m.edsoo.ru/d189bde2
16 [TooOHBIE TEa B IPOCTPAHCTBE. bubmorexa LIOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHOIIICHHS MEXTy ILIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMHK
IMONOOHBIX TEN

17 KonTponbnas paboTa 1o remam bubnmoreka [JOK
"Tena Bpamenus" u "OO0beMbI Te" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha INIOCKOCTH U B bubnumoreka LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrioxeHue 1 BBIMUTAaHHUE BEKTOPOB Bubnuotexa LIOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO Bubmmorexa LIOK
P https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIAHAPHBIM BEKTOPaM bubmmorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapaienenumena
Pemienue 3amau, CBA3aHHBIX €
22 NPUMEHEHU I[M MpaBWJI JENCTBUI Bubmmorexa LIOK
PHMCHEHIEM TP Aene ¢ https://m.edso0.ru/5a827900
BEKTOPAMHU
KoopnnHaTHO-BEKTOPHBINA METO,
23 1} I/Ip CIICHUH FCOMef I/I‘IGCKI/IXH Bubmuorexa LIOK
pHb P https://m.edsoo.ru/d3alfe30
3a/1a4y
[IpssmoyronbHas cucrema
24 KOOpJMHAT B IIPOCTPAHCTBE. bu6mumoreka [LIOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1aud B KOOpJMHATAX
o5 Yrom Mex Iy BEKTOpaMH. bubnmnoreka [IOK
CxansapHoe MpOU3BEAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brruncnenue yrios Mexay bubnnorexa [HOK

MMPSAMBIMHA U IIJNIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
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KonTponbhas pabota 1o teme

27 "BekTopbl 1 KOOpIUHATHI B 1 bubmmorexa [OK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000ITICHUE U
o8 cucremaTusanus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEHME, 0000IICHUE U
29 cuctemaTtusanus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpEHME, 0000IICHUE U
cucTemMaTu3anus 3HaHui. 3a1auun bu6mmoreka [IOK
30 1
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpenue, 0600IICHUE U
31 cHUCTeMaTH3aIvs 3HaHUH. 3a1a9u 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJbI UX https://m.edsoo.ru/4dffda97
perreHus
[ToBTOpenue, 0600IICHUE U
32 cucremaTtu3anus 3HaHuii. OCHOBHBIS 1 bubmuorexa [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH
bu6mmorexa [IOK
33 Hrorosas koutpostbHas pagora L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenwue, 0000ImIEeHNE 1 1 Bbu6nmuoreka [JOK
CHCTEMATU3AlMS 3HAHU N https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO HACOB I1O 34

[TPOT'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl CPeIHEro 001ero 00pa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPSIMast, INIOCKOCTh
- [IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IMPH PEIICHUH
' reOMETPUUECKUX 3a1a4
23 OnepupoBaTh MNOHATHSMM: MAPAJICIBHOCT U INEPHEHIUKYJISPHOCTD
' HPSIMBIX U IIJIOCKOCTEN
- KnaccugpunupoBars B3auMHOE pacIoIOKEHUE MPSAMBIX M IUIOCKOCTEHN B
' IIPOCTPAHCTBE
OnepupoBarh NOHATUAMU: ABYTPAHHBIN YroJl, TPaHU JBYTPAHHOTI'O yria,
7.5 pedpo ABYTPaHHOTO YTIJIa, TUHEHHBIN yroJl IBYrpaHHOTO yria, rpaaycHas
Mepa ABYTPaHHOTO yriia
- OnepupoBarh MNOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKJIBINA
' MHOT'OTPaHHUK, 3JIEMEHTbl MHOTOI'PaHHUKA, PABUIIbHBI MHOTOTPAHHHUK
22 Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IMUpaMuia, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapalyienenumne, Kyo)
KnaccudunupoBare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIS
-8 KjlaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' MpaBUJIbHBIE MHOTOIPAHHHUKH, TMpsIMblE W  HAKIOHHBIE TMPU3MBI,
napajuIesIeuIe/Ibl )
29 OnepupoBatb MOHATUSAMHU: CeKyIas IUIOCKOCT, ceueHue
' MHOTOIPaHHUKOB
210 OOBSACHATH  NPUHIUNBI  MOCTPOEHHMS]  CEUYEHHH  MHOTIOTPaHHUKOB,
' HCIOJIb3YS] METOJ, CIIEJIOB
211 CrpouTh ce4eHUs MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKJAECHUE TEOMETPUUYCCKUX BEIMYHH IO 0Opasmam
WU alTOpUTMaM, MPUMEHSISI W3BECTHBIC aHATUTUYECKHUE METOJbl IMpHU
pELICHUH CTaHJIAPTHBIX MATEeMaTHYECKUX 3aJad Ha BBIYUCIICHUE
paccTOsTHUM MEXAy ABYMSI TOUKAMH, OT TOYKU JI0 MPSIMOU, OT TOYKH JI0

IINIOCKOCTH, MEXKAY CKPCIINBAIOIIUMUCS IIPAMBIMHA

7.13

PemaTe 3aga4d Ha HaXO0XACHHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJroputMam, MNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHUE MCETOJbI IIpU
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHHUC YIJIOB
MCKAY CKPpCHIMBAIOMIMMUCA IPAMBIMH, MCEXKIY HpHMOfI N IINIOCKOCTBIO,

MCKAY INIOCKOCTAMM, IBYI'PAHHBIX YIJIOB

7.14

Beruucnsate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (HOPMYJI, BBIYHCIISATH COOTHOIICHUS
MEXIY IUIOIIAISIMHU MOBEPXHOCTEM, 00BéMamu MOTOOHBIX

MHOTI'OT'paHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTPHA B IIPOCTPAHCTBC, LOCHTP, OCb H

IUTIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUHU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(OOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, IPEICTaBICHHYI0 Ha

YCPTEIKAX U PUCYHKAX

7.17

HpI/IMeHHTB TeOMECTPHUICCKUC (baKTBI AJId pCHICHUA CTCPCOMETPUUCCKHUX
3aaa4, MIpeamnojararoimmux HCECKOJbBKO IMaroB pemcHHA, €CJIN YCIOBUSA

MMPpUMCHCHUS 3a1aHbI B SIBHOU (I)opMe

7.18

[IpumenaTs mpocTedne NpPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTCMBI ITPU PCHICHUN CTECPCOMETPUICCKUX 3adavd

7.19

[IpuBOaUTE MpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HH, PACIIO3HABATD MMPOABJICHNUEC 3aKOHOB I'COMETPUHN B UCKYCCTBE

7.20

[IpumeHsTHh MOTydeHHbIE 3HAHUS Ha MIPaKTUKE: aHATU3UPOBATh pealibHbIE
CUTyallud M MpPHUMEHITh HW3YYECHHBIE IOHATHS B IIPOLECCE IIOMCKA
penieHus MaTeMaTHYECKU chopMyIHpOBaHHON po0JIeMBl,
MOJIETMPOBATh PEalbHBIE CUTYallMM Ha S3bIKE T€OMETPUH, UCCIEA0BATH
MIOCTPOCHHBIE MOJIEJN C HCIOJB30BAHUEM TI'€OMETPUUECKUX MOHITUHA U
TeopeM, anmnapaTa areOpbl, peraTb NpakTHYeCKue 3aauu, CBSI3aHHBIE C

HaXOXJACHUCM I'COMCTPUICCKUX BCIINYNH




11 KJIACC

Koz IIpoBepsiemble MpeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTeIbHON MPOrPaMMBbI CpeTHEro 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarh MOHATHIMHU: [IMJIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yromime
6.1 WIAHIPUYECKONH TOBEPXHOCTH, MWJIUHAP, KOHHYECKas IMMOBEPXHOCTD,
' oOpasylonue KOHHYECKOH  TIOBEPXHOCTH, KOHYC, chepudeckas
MIOBEPXHOCTh
6.2 Pacno3naBats Tena BpamieHus (IWIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CLIOCOOBI MOTYUYESHHUSI TEJT BpaILlCHHUS
6.4 KnaccudunupoBars B3aUMHOE PacioiokeHue chepol U TUIOCKOCTH
OnepupoBarh TOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTa CETMEHTA, IMAPOBOW CIIOW, OCHOBAaHHUE IIAPOBOTO CJIOS, BHICOTA
IIIAPOBOTO CJIOs, IIAPOBOM CEKTOP
66 Bbrancnare  00bEMBI M TUIOMAAM  MOBEPXHOCTEH TEJN  BpalleHUS,
' TEOMETPHUYECKUX TEJI C IPUMEHEHUEM (POPMYIT
OnepupoBarh TOHITHSIMH: MHOTOTPAaHHHK, BIIHCAHHBIA B cdepy Hu
6.7 OIMCaHHBIN 0KOJIO cepsl, cepa, BIIMCaHHAS] B MHOTOTPAHHUK HITH TEJIO
BpaIeHus
6.8 BBMHCTATE  COOTHONICHHWS MEXAY IUIOMIAJSMH  ITOBEPXHOCTEH W
' 00BEMaMHU MOJOOHBIX TET
69 N3o06paxaTs n3ydaembie QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BEITIONTHATE (BBIHOCHBIE) TUIOCKHAE YEPTEKH M3 PUCYHKOB MPOCTBIX
6.10 00BEMHBIX (UIyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMS Tel
BpaIeHus
W3Bnekatb, MHTEPIPETUPOBATh U TMPEOOPa30BBIBATH HMHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTrypax, MpeICTaBICHHYI0 Ha
gepTexkax U pUCyHKax
[MpumeHITh TeOMeTprUYecKre (DAKTHI JUISI PEHICHUS CTEPEOMETPHUICCKIX
6.12 3a/1a4, MPEANOIArarlliX HECKOILKO LIAroB PEIICHHMS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopMe
6.13 OmnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE




BBINONHATL JIEHCTBHS CJIOKEHHS BEKTOPOB, BHLIYUTAHUS BEKTOPOB H
6.14 YMHOXKEHHSI BEKTOPA Ha YHCIIO, OOBIACHATH, KAKMMHU CBOMCTBAMU OHHU

00J1a1a10T

6.15 [IpuMeHsTH paBUIIO MapaljIesIeuIea IPU CI0KEHUU BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B IIPOCTPAHCTBE,
6.16 BCKTOP, MOAYJb BEKTOpaA, paBE€HCTBO BCKTOPOB, KOOPAMWHATHI BEKTOpPA,
yrojia MCEXAy BCKTOpaMH, CKAJKIPHOC  IHNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

HaxoauTe cymMMy BEKTOPOB M IMPOM3BEIACHHWE BEKTOpA Ha YHCIO, Yroll
6.17 MEX/1y BEKTOpaMH, CKaJISIPHOE NPOU3BEACHHE, PACKIIAIbIBATH BEKTOP 110

JABYM HCKOJUIMHEAPHBIM BEKTOPaM

6.18 3a,Z[aBaTL IIJIOCKOCTh YPABHCHUCM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

Pemate mpocreiime reoMeTpUyYecKHMe  3aJaud  Ha  [IPUMEHEHUE

6.19
BEKTOPHO-KOOPAMHATHOI'O METOA

Pemarsn 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUN W
6.20 HaxXOXJACHUC I'COMCTPUYICCKUX BCIIMYUH I10 06pasuaM WM aJiropuTMam,

IIPpUMCHAA HU3BECTHBLIC METOABI npu pEeICHUH CTaHJapTHBIX

MaTEMAaTHYCCKHUX 3a1a4

6.21 [IpumenaTs mnpocTediime IIPOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI TP PCHICHUN CTCPCOMETPUICCKUX 3aaaqd

6.22 HpI/IBOI[I/ITL IpUMEPBLI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpHUpoAcC U

JKU3HH, PACIIO3HABATD MMPOABJICHNUEC 3aKOHOB I'COMETPUHN B UCKYCCTBE

[IpumeHsITh TONMy4YEHHBIE 3HAHMS Ha TMPAKTHKE: aHAIU3HPOBAThH
peaIbHBIC CUTYallMd W TIPUMEHSATh HM3yYEHHBIC TOHSTHS B IPOIECCEe
MOKWCKA pEeIIeHUsT MaTeMaTH4YecKu CGHOPMYIHPOBAHHONW MPOOIEMBI,
6.23 MOJICJIUPOBATh PEAJIbHBIE CUTYAIllUU Ha SI3bIKE TEOMETPHUH, UCCIEA0BATh
MMOCTPOCHHBIE MOJIENIA C UCIOIH30BAHUEM T€OMETPUUYECKUX TMOHATHI U
TeopeM, arrmapara aireOpbl, penarh MPakKTHIECKUE 3a/1a49H, CBI3aHHBIC C

HaXOXJACHUCM I'COMCTPUICCKUX BCIINYNH

INPOBEPAEMBIE DJIEMEHTBI COOEP KAHUA

10 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus




7.1

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  akCMOMaTHMYECKOM  TOCTPOCHUH  CTEPEOMETPUU:  AKCHOMBI

CTECPCOMETPHHU U CIICACTBUA U3 HUX

7.2

B3auMHOe  pacnonoxkeHue OpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAOIIMECH,
MapajuledbHblE M CKpelIMBarommecs npsMble. llapauienbHOCT NpPSIMBIX U
IJIOCKOCTEM B  IMPOCTPAHCTBE: MapajulelibHblEe NpsIMblE B  MPOCTPAHCTBE,
MApAJUIENBHOCT TPEX MPAMBIX, MNAPALICIbHOCTh NPSAMOW M IJIOCKOCTH. YTJbI C
COHANPABJICHHBIMA CTOPOHAMH, YIrOJd MEXIAy HpsIMbIMU B IPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: Mapajule/IbHbIE TUIOCKOCTH, CBOMCTBA MapaJUICIbHBIX
wiockocteil. [Ipocteiime nmpoctpaHCTBEeHHBbIE (QUIYyphl HA IJIOCKOCTHU: TETPadap,

Ky0, mapajuiesienumnes, HoCTpOoeHUue CeYeHU!

7.3

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPSIMBbIE NIApaJUICIbHbIE U NEPIICHIUKYJIIPHBIE K IITIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH MIPSMOM U IJIIOCKOCTH, TEOPEMA O IIPSIMOM MEPIICHIUKYIISIPHON
IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: Yrojl MEXAYy MNpPsSMOM M  INIOCKOCTBIO,
JBYTPAaHHBIA YIroJI, JIMHEMHBIM yroa JBYrpaHHoro yria. Ilepnengukymsp u
HAKJIOHHBIE. PAacCTOSHME OT TOYKM A0 IUIOCKOCTH, PACCTOSTHUE OT HIPSIMOM 0
TUTOCKOCTH, MPOEKIUs (PUTYpHl HA IUIOCKOCTh. [lepmeHauKyIsIpHOCTh TUIOCKOCTEMH:
IIPU3HAaK  MNEpPHEHIUKYJIAPHOCTH  IBYX  ILIockocted. Teopema o  Tpéx

NEPIICHAUKYJIApax

74

[loHsAATHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHMKA, BBIITYKJIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHMKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
Mpu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsMas U HaKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH MpU3Mbl. [lapannenenunen, npsaMOyroabHbIN apajuleaeIuIes]
u ero coucrta. ITupamuaa: N-yrosapHas nupamuia, TpaHd 1 OCHOBAaHUE ITUPAMU/IBI,
O0KOBast U IOJIHAsi MOBEPXHOCTh MUPAMM/bI, NTPABUIbHAS M yCEUEHHAs MUpaMHUa.
OneMeHThl MNpu3Mbl M nHUpamuabl. [IpaBuibHBIE MHOTOTPaHHHUKHU: TIOHSATHE
[IPAaBUJILHOIO MHOIOTpaHHUKA, IpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,
MpaBWIbHAs TPEYyrojibHas MUpaMuUAa U MpaBWIbHBIN TeTpasap, Kyo. [Ipencrasnenue
O TPAaBUJIBHBIX MHOTOIpDAaHHHUKAaxX: OKTa’ap, AOJAEKa’aAp M ukKocasdapyrue CedeHus

IPU3MBbI U ITUPAMUIBI

75

CI/IMMCTpI/I}I B MPOCTPAHCTBC: CUMMCTpUSA  OTHOCHUTCIIBHO  TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DIIEMEHTHI CUMMCTPUHU B MMUpaMUJAX, ITapaJuICJICIUIICaAax, MIpaBUJIbHbIX

MHOT'OT'paHHUKAX

7.6

BrrunciaeHue 3JI1€MEHTOB MHOT'OT'PpaHHUKOB: pera, AuaroHaljiv, YyrJbl. IInomans




OOKOBOW TIOBEPXHOCTH M TIOJIHOW TOBEPXHOCTH TPSIMOM TIPHU3MBI, ILJIOIIAh
OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IMPABWIBHOW NUpaMuIbl, TEOpeMa O IUIOMAI’

yceuéHHoi nupamuasl. [lonstue 06 06véme. O0BEM MUpaMUIbI, IPU3MBI

[Tono6uble Tena B npocTpancTBe. COOTHOIIEHUS MEXTY IIIOLIAASIMH TIOBEPXHOCTEH,

& 00BEMaMU MOJOOHBIX TET
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT cOepPKAHUS
6 I'eomeTpus
[{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIlre IWIHNHIPUIECKON TOBEPXHOCTH, OCh
6.1 WIMHAPUYECKOW ToBepXHOCTH. L{mnmmHap: OocHOBaHWS W OOKOBas MOBEPXHOCTD,
o0pa3yrolas 1 ocCh, MIOIIas O0KOBOI U MOTHOM MOBEPXHOCTH
Konunyeckas moBepXHOCTh, 00pa3yIolie KOHMUECKOH MOBEPXHOCTH, OCh U BepUINHA
6.2 KOHUYeckoi moBepxHocTu. KoHyc: ocHOBaHMe W BepluHa, 0Opasyromias U OcCh,
' Iomaab OOKOBOH W IOJHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpasylommue u
BBICOTA, OCHOBAHUS 1 OOKOBasi IOBEPXHOCTh
Cdepa u map: ueHTp, paanyc, iuameTp, oA s MOBEpXHOCTH chepsl. Bzanmuoe
6.3 pacmionokeHue cepsl M IUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe, IMIomaab
cepbl
6.4 H306paxkeHue Tel BpalleHNs Ha IJIOCKOCTH. Pa3BépTKa MUIMH/IPa U KOHyCa
65 KoMOuHanuu Tten BpalleHUss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
' okoJto cdepsl, chepa, BIMCAHHAS B MHOTOTPAaHHUK, UJTU TEJIO BPaIllEHUS
[Tonsitue 06 o0vEMe. OcHOBHBIE CBOMcTBa 00BEMOB Ted. Teopema 006 00bEMe
6.6 NPSMOYTOJIBHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM IMIMHIDA,
KoHyca. O0BEM 1apa U riomab chepsl
6.7 [Tonobuple Tena B mpocTtpaHcTBe.  COOTHOIIGHHMST — MEXIy — IUIOLIAJsIMU
' MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ
6.8 Cedenuss nmiaMHApa (MapajiebHO M HEPHEHIUKYISIPHO OCH), CEUeHHs] KOHyca
' (mapaureTbHOE OCHOBAHHIO U MPOXO/IAINEe Yepe3 BEPIINHY), CCUSHHSI IIapa
Bektop Ha miockoctd W B mpocTpaHcTBe. ClOKEHHWE U BBIYUTaHHE BEKTOPOB.
6.9 YMHOXeHHE BEKTOpa Ha yucio. Pa3nojkeHne BekTopa Mo TpEM HEKOMIUIaHAPHBIM
' BekTopaM. IlpaBuno mnapawienenunena. PemieHue 3amad, CBSI3aHHBIX — C
IIPUMEHEHNEM ITPaBUJI IEUCTBUI C BEKTOpaMH




[IpsimoyronbHass cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpA.
6.10 [Tpocreiine 3agaun B KOOpAMHATaxX. YTosl Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncnenue YIJIOB MCKAY MPAMBIMH U IIJIOCKOCTAMM.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/ ITPH PCHICHUH I'COMCTPHUYCCKUX 3aa4d

ITPOBEPAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGoOBaHNS K IPeIMETHBIM Pe3y1bTATAM OCBOCHHS
MPoBePSIeMOro OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSsA o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, ANTOPUTMAMU PELICHMS 3a]ad;
yMeHue (opMynupoBaThb W ONEPUPOBATH MOHATUSMH: OINpE/EICHNUE,
aKCUoMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTelbCTBO,
paBHOCWIIbHBIE (YOPMYIUPOBKH; IPUMEHATh UX; YMEHUE (HOPMYIUPOBAThH
oOpaTHOe U NPOTHUBOIIOJIIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEDPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTH4eCKOM WHAYKIHHY;
MIPOBOAUTH JIOKA3aTEJbHBIE pAcCCYKICHHMsI NpU peUIeHHH 3ajad,
1 OLIEHUBATh  JIOTMYECKYI0  IPAaBUIBHOCTb  PACCYKICHUH;  yMEHHe
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpallMd Haj
MHO)KECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SIBICHUHN U MPH PELICHUH
3aJa4, B TOM 4YHCIE M3 JPYIHX Y4eOHBIX IpPEeIMETOB; YyMEHHUE
OIepUpPOBaTh MOHATUSIMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONUCHIBATh TIpadbl PasTUUHBIMU

crioco0amu; UCTIOIb30BaTh Tpadbl MPH PEeLICHUHN 3a1a4

YMmenue OIICpHUPOBATh MOHATHUAMH: HATYPAJIBHOC YHCIIO, LCJI0C YHCIIO,
CTCIICHb C LCJIbIM IMOKa3aTCJIEM, KOPCHb HaTypaJII)HOfI CTCIICHU, CTCIICHDb
C panrOHaJIbHBIM IIOKa3aTcCJIEM, CTCIICHb C JIEHCTBUTEIILHBIM
IIOKa3aTeJIeM, J'IOFapI/I(i)M qucia, CHUHYC, KOCHUHYC U TaHI'CHC
2 MNPOU3BOJIBHOI'O0 YHCJIA, OCTATOK IO MOAYJII, palUOHAJIBHOC YHUCIIO,
HpparoOHaJIbHOC YqHuCIIo, MHOXECTBa HaTypaJbHbIX, OECIIbIX,
pallnOHAJIbHBIX, e CTBUTEIBbHBIX YUCCII, YMCHHUEC  HCIIOJIb30BATH
IIpU3HAKHU JCIIMMOCTH, HaMEHBIIHI O6HII/If/'I JCINUTCIIb U HAMMCHBIICC

oO1mee kpaTHoe, anropuT™ EBKIMIAa mpu peleHnn 3a/1a4; 3HaKOMCTBO C




pa3IMYHBIMU ~ TIO3UITMOHHBIMH ~ CHCTEMaMH  CUMCIICHUS, YMEHHUE
BBHITIONTHSTh BBIYHMCICHUE 3HAUEHUN W MpeoOpa3oBaHUsS BBIPAKEHUU CO
CTENEHsSIMH MW JorapupMaMu, HpeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX
BBEIPOKEHUH; YMEHHE ONEPUPOBATH MOHATHUSIMHU: TOCIEIOBATEIBHOCTD,
apudMeTnyecKas mporpeccus, reoMeTpuyecKas porpeccus,
OEeCKOHEUHO YyObIBaroIlas TIeOMETpUYECKas IPOrPeccHs; YMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C MIOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMeHHE ONEepUPOBATh TMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COTPSKEHHBIE KOMIUIEKCHBIC YHMCIIA, MOAYJIh U aPTyMEHT KOMIUIEKCHOTO
yucina, ¢opMa 3alucH  KOMIUIEKCHBIX YHCeNl (reoMeTpudeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apupMETUYECKHE JEUCTBHS C KOMIUICKCHBIMHA YHCJIAMH; IPUBOIHTH
MPUMEPHl  HCIIOJIB30BAHHUSI ~ KOMIUICKCHBIX — YHCEN;  ONEPHPOBATH
MOHATUSAMM: MaTpuua 2X2 u  3X3, oOnpeneauTeslb  MaTpPHIIbL,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIUTCIIA

YMeHHE ONIepUpOBaTh IOHATHAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
MOKa3aTeJIbHbIe, CTENECHHBIC, JOTapu(pMHUYECKHE, TPUTOHOMETPUYECKHE
YpaBHEHUS M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEpPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOKICCTBEHHOE IMpeoOpa3oBaHuE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTb
YpaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CUCTEMBI C IIOMOIUBID PA3JIUYHBIX INPUEMOB; pPEIIATH
YpPAaBHEHHUsI, HEPAaBEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHUS MATEeMaTUYECKUX

3aia4 " 3aa4 U3 pa3JInIHbIX obOmacrei HAayKHU U peaanoﬁ KU3HHU

YMeHue onepupoBaTb MNOHATHAMH: (DyHKUHSA, YETHOCTH (YHKIUH,
NEPUOUMYHOCTh (PYHKIUMHU, OIPAaHUYEHHOCTh (YHKIHUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIUHU, HAauOOblllee U HauMEHbIIIEe 3HAUCHUS
(GYHKIMU Ha MIPOMEXYTKE, HEMIpepbIBHAS (DYHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMY, TIepBas ¥ BTOpasi IpOu3BOJHAas (QYHKIMH, T€OMETPUUECKUI U
¢bu3nyeckuif CMbICT TPOU3BOJHON, IepBoOOpa3Has, ONpeAenEHHbIH
WHTErpai; yMEHHE HaXOJMThb AaCHMIITOTHI Tpaduka (QyHKUHU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YACTHOIO W
KOMITO3UIIMN (YHKIUH, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMK; yMEHHE HaXOAWUTh NPOHM3BOJHBIC 3JEMEHTApHBIX (YHKIIHIA;

YMCHHEC HUCIIOJIB30BATh IMPOU3BOAHYIO IJid HMCCIICAOBAHUSA (I)yHKHHﬁ,




HaxOJUTh HAWMOOJBIINE W HAMMEHBIINE 3HA4YCHHS (DYHKIMI; CTPOWTH
rpaduK MHOTOWJIECHOB C HCIOJh30BAHUEM armapara MaTeMaTHu4ecKoro
aHaJM3a; TMPUMEHITh NPOU3ZBOJHYIO [IJIi HAXOXKJICHUS HAMIYYIIIEro
pelieHus B MPUKIATHBIX, B TOM YHCIIE COIMATbHO-3KOHOMHUYECKUX U
(bU3UYEeCKUX 3a/1ayax; HaXOJUTh IJIOMATH U 00bEMBI (DUTY C TTOMOIIBIO
WHTETpaJia; MPUBOJIUTh MPUMEPbl MAaTEMaTUYECKOr0 MOJETUPOBAHUS C

OMOIIbI0 T hepeHInATBHBIX YpaBHEHUH

YMeHue omnepupoBaTh IMOHATUSAMH: Tpaduk QYyHKIMM, oOOpaTHas
GyHKIMS, KOMIO3UIUs (GYHKIUHA, JTUHEHHas (QYHKIMS, KBaJpaTHYHAas
byHKIHA, paloHagbHas byHKLu, CTENEHHAs byHKLus,
TpUTOHOMETpUYeckne  (QyHKuMM, O0OpaTHBIE TPUTOHOMETPHYECKHE
GbyHKIMM, TOKa3aTenbHAas M Jorapugmuyeckas (yHKIHHA; YMEHHE
CTPOUTH TI'paUKH H3YyYCHHBIX (DYHKUIWH, BBINOIHATH NpPeoOpa3OBaHUS
rpaduKoB (GYHKINN, UCTIONB30BaTh TPApUKH Il U3YUEHUS POIIECCOB U
3aBUCHMOCTEH, NPH PEIICHUM 3a/ad U3 APYTHX y4eOHBIX IPEIMETOB U
3aJa4 U3 pealbHOW JKU3HU; BBIPAXKaTh (DOpMyJaMH 3aBUCUMOCTH MEXKILY
BEJIMYMHAMHU; HCIIOJb30BaTh CBOWCTBA M Tpaduku (QYHKIMH 1
peleHus ypaBHEHHIA, HEPAaBEHCTB M 3a/1a4 ¢ IapameTpaMu; u300pakaTh
Ha KOODJMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHHH ypaBHEHUIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladd pPa3HbIX TUIIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JOJU M YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA U MX
CUCTEMBI II0 YCJIOBHUIO 3aJa4M, MCCIENOBATh IOJYYECHHOE PELICHUE H
OLICHMBATh MPaBJIONOAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEINPOBATh
peanbHBIE CUTyallUM Ha $A3BIKE MAaTEMAaTHUKH; COCTABIIATH BBIPAXKCHUS,
YpPaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHIO 3a/auH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOIB30BAHMEM ammapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: CpeiHee apH(pMeTHUYecKoe, MeInaHa,
HauOoJblllee W  HauMEHbIee 3HAYeHUs, pa3Max, JAUCIepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHe U3BJIeKaTb,
HMHTEPIPETUPOBaTh HH(OPMALIMIO, TPEICTaBICHHYI0 B Tabmuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA peabHBIX MPOIIECCOB U

HBHCHHﬁ; MMpEaACTaBIATb I/IH(bOpMaLII/IIO C IOMOIIIBIO Ta6J'II/II_I " auarpamm;




UCCIIeI0BaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPHUMEHEHUEM
rpaduUecKuXx  METOJOB U  DJIEKTPOHHBIX  CPEACTB; rpaduvecKu
UCCIIeIOBaTh COBMECTHBIC HAOIIONEHHS C IOMOLIBIO  JHArpamMm

paccerBaHus U JIMHEHHON perpeccuu

YMeHue oInepupoBaTh IOHATHUSAMHU: CIyYaWHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSTHOCTb CIyYalHOTrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaUYeCKUX METO/I0B; MPUMEHSThH
(bopMyJbl CIIOXKEHUS M YMHOXEHMS BEpoOsATHOCTEH, (GopMyily MOJIHOM
BEpOSATHOCTH, popmyny beprymim, komOnHaTOpHBIE (DAKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
MOHATUSIMHU: CIIydaiiHasi BEJIMYMHA, paCIpEieJICHUE BEPOATHOCTEH,
MaTeMaTHYeCKOe OXXHIaHHWEe, AMCIEPCUs W CTaHIApTHOE OTKIOHEHHE
CllyyailHOM BeNMYMHBI, (QYHKLUUU pPACHpPEIENIeHUs] U  IUIOTHOCTH
PaBHOMEPHOTrO, TIOKA3aTEIbHOTO W HOPMAJIBHOTO paclpeelICHUH;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paCHpeleNeHu Juis
pelieHus 3a/1a4; 3HAaKOMCTBO C MOHATHSIMH: 3aKOH OOJBIIMX YHCEl,
METO/bl BBIOOPOYHBIX MCCIIEJOBAHUIN; YMEHHE INPUBOJUTH IPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHUCEN B MPHUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHUE ONEpUPOBATh MOHATUSAMH: COYETAHUE, IEPECTAHOBKA,
YHCIO COYETaHW, YHUCIO TepecTaHoBOK; OuHOoM HproTOHa; ymeHue
IPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYXKICHUS AJIS PELICHUs 3ajay;
OLICHUBATh  BEPOSTHOCTH  pEAIbHBIX  COOBITHIA, COCTAaBIISITh

BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJYUYEHHBIN Pe3yibTaT

YMeHue onepupoBarTh IOHATUSAMH: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA Yyria, IUJIOCKUH  Yroi,
JIBYTPAHHBIA YTOJ, TPEXTPAHHBIA YIoJ, CKPEIIMBAOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy NPAMBIMH, YIOJd MEXAY NPSAMOM M IIOCKOCTBIO, YIOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IPU
peleHnH 3a1ad U3ydyeHHbIE (PAKThl M TEOPEMbl IUIAHUMETPUU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MAaTeMaTHYECKUE MOJEIHU C IMOMOIIBI0O TI'E€OMETPUUYECKUX IOHATUU U

BCJIMYHH, PCIIAaTh CBA3aHHBIC C HUMHU ITPAKTHYCCKUC 3aJa4N
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YMeHue onepupoBaTh MOHATUAMU: IUIOUIA]b (GUTYPBI, 00bEM (QUTYpBHI,

MHOI'OrpaHHUK, HpaBHHLHBIﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OrpaHHHKaA,




KyO, mapajuiefnenumnesa, npusMma, nupamuaa, QuUrypa M IMOBEPXHOCTb
BpallleHus, MUIMHAP, KOHYC, Imap, chepa, miomanb chepsl, MIOMAIb
MOBEPXHOCTH MUPAMUJIbI, MPU3MBbI, KOHyca, LWJIMHIApa, 00bEM Kyoa,
MPSIMOYTOJIBHOTO TapajUieienuneaa, MupamMuibl, MPU3MBL, HJIUHJIPA,
KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYECHHUS KOHyCa W LWJIMHJPA,
napajuleJibHble OCH WJIM OCHOBAaHHUIO, CEUEHUE Ilapa, IIOCKOCTb,
Kacaromasicss cdepbl, HWIMHApPA, KOHYCa; yMEHHE CTPOUTbh CEUYCHHE
MHOTOTpaHHHUKa, N300paxaTb MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpAlICHUsI, UX CEUCHHS], B TOM YKCJIE€ C IOMOIIbIO SJIEKTPOHHBIX CPEJ/ICTB;
yYMEHHE MPUMEHSITh CBOMCTBA r€OMETPUUECKUX (PUTYP, CAMOCTOSITENHEHO
(hopMyIIMpOBaTh ONPEICICHHS] U3y4aeMbIX (UTYP, BBIIBHTATh THIIOTE3bI
O CBOMCTBax M MPHU3HAKAX N€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
ONpOBEpraTh MWX; YMCHHE MPOBOAWTH KIACCHPUKAIUIO QUTYp TIO
pPa3NUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJIHUTENbHBIC

MTOCTPOSHHUSI
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YMeHue omnepupoBaTh MOHATHSAMH: JABM)KEHHE B TMPOCTPAHCTBE,
MapajuIeNIbHBIA MTePeHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHHe MOA0OMs, TMOAOOHBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIE (UTYPHI, B TOM YHCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPHUECKUE OTHOIICHUS
MpU pEIICHUH 3a]1a4; HAaXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IJIMHA,
yroi, Iiomaab, o0BEM) TpHU pELIeHUH 3aJad U3 JAPYTruX y4eOHBIX
MPEIMETOB M M3 PeaTbHOW KU3HU; YMEHUE BBIUUCISITH T€OMETPUICCKHE
BEeITMYMHBI (JUIMHA, YTOJ, IUIOHaab, O0BEM, MJIOMIAAb MOBEPXHOCTH),
WCIIOJIb3YSl W3YYCHHBIE (OPMYJBI M METOJBI, B TOM YHCIIC: IUIOMAIb
MOBEPXHOCTH MHUPAMUIBI, IPU3MBI, KOHYCA, IWIHH]IPA, TUIOMIAL cephl;
00béM KyOa, PsIMOYTOJILHOTO TMapajuielienuIeia, TUPaMuabl, TPU3MBI,
UWIMHIpA, KOHyca, IIapa; yMEHHE HaxOIWUTh OTHOIIeHHEe O0BEMOB

MOJOOHBIX (Uryp
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VYMmenne OIICPHUPOBATH IMOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAHWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3JIOXKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHHE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHI:IfI u KOOp)IPIHaTHBIfI METOL
JUI  PEUICHHS TeOMETPUYECKUX 3a7ady M 3aJad JPYruxX y4eOHbBIX

npeaMETOB




YMenue BbIOMpaTh MOAXOMALIMM METOJ JUId peUIeHHs] 3aJauu;
MOHMMAHUE 3HAYMMOCTH MaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
13 OOIIECTBEHHBIX  MPOIECCOB U  SIBICHUN; YMEHHE PAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
MpUMEpPbl MATEMaTUYECKUX OTKPBITUH POCCHICKOM U  MHUPOBOM

MaTeMaTH4YeCKOM HAayKn

IHHEPEYEHbDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
IHO MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS
Kon
1 Yucna u BEIYMCIICHUS
11 Harypanbhble u nensle yucna. [Ipu3Haku JeTuMOCTH HEIbIX Ynces
12 Pannonanbupie  yncna. OOBIKHOBEHHBIE UM JECATHYHBIE APOOU, TPOIEHTHI,
' OeCKOHEUHBIE TEPHOANYECKHE IpOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHH. J[eHcTBHs ¢ apupMeTHIeCKUMU
' KOPHSIMH HaTypaJlbHOW CTENICHU
14 Crenens ¢ nenbiM nokazareseM. CTeneHb ¢ palMoHaIbHbIM IToKa3areneM. CBolcTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHTE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YUCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JleciTHUHBIC U HATYpaTbHBIE JTOTapU(MBI
JleficTBuTeNnbHBIE  uYucha. ApUQMETHYECKHe Omepauuu ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmKkEHHbIe BRIYUCICHHS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA M OIIEHKA
pe3yibTaTa BBIYMCICHUN
1.8 IIpeoOpa3oBanue BbIpaKEHUH
1.9 KommekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 HppatnmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
24 IToka3zaTenbHble U Iorapu(MUIECKUe ypaBHEHHS




2.5

[enble u ApoOHO-pallMOHATIbHBIE HEPABEHCTBA

2.6 HppanmonanbHple HEpaBEHCTBA
2.7 [TokazaTenpHbIC U JTOTapUPMUIECKUE HEPABCHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl TMHEHHBIX YpaBHEHUN. OnpeaennTeNnb MaTpULIbl
3 DyHKIIUU U TpaduKH
31 @Oynkius, crnocodbl 3amanus Qynkuuu. ['paduk dysxnum. B3ammuHo oOparHbie
' ¢bynkuuu. YétHbie u HeuéTHbIe pyHKkuuu. [leproanyueckue GyHKINN
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHUM Qynkuun. Hymun ¢yskuuu.
22 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Maxkcumymbl U1 MUHUMyMbl (yHKIMH. HambGonbliee W HauMmeHbllee 3HaYeHUE
(GyHKINU Ha IPOMEXKYTKE
33 CreneHHass (yHKUUS C HaTypalbHbIM U IeJIbIM IOKa3areneM. EE cBoiicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS N-0¥ CTENEHH
3.4 Tpuronomerpuueckre GpyHKIIUN, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapupmudeckas QyHKIMH, UX CBOMCTBA U TpaPUKu
36 Touku paspeiBa. AcumnroTsl rpaduxoB ¢ynkuuid. CpoiictBa  (GyHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aIaHUs TTOCIIEI0BATEILHOCTEN
3.8 Apudmernaeckas u reomerpuueckas mporpeccun. opmyra CI0KHBIX TPOLEHTOB
4 Hauana maremaTiueckoro aHaamsa
41 ITpousBonnas pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKIUHA
[IpumeHeHne NPOU3BOAHOM K UCCIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. Haxoxaenue HanOObIIEro 1 HAUMEHBIIETO 3HAUYEHUS (QYHKIMK Ha
OTpe3Ke
4.3 [IepBoobOpaznas. Murerpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, oniepaluy HaJl MHOXecTBamMu. Jluarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposITHOCTh 1 cTaTHCTHKA
6.1 OnwucarenpHasi CTaTUCTUKA




6.2 BepositHOCTB
6.3 Kom6unaTopuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTHU BpalllCHUs
7.5 KoopauHaTs! 1 BEKTOpPHI
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