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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuarommxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBIAJACHUE KIIOYEBBIMU KOMIETEHIUSMU,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH O0yYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalNpEeIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOy4arommuxcs, GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOW HAyKOW SBIEHUW M TMPOILECCOB PEATbHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpPMUPYEMOE MpU HU3YYEHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUs Te€OMETPUYECKUX 3aJay, YMEHHE BbIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColHualbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHus  jAelcTBUTENbHOCTU.  OmnepupoBaHuWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0ObBEIMHAET pa3Hble BUABI Y4E€OHOM M TPYIOBON NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YEeCTB, MOITOMY aKTyajlbHa
3amaya (opmMupoBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BAHUEM T'€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MATEMaTUYECKUE YMEHUS, CBS3aHHbBIC
co crenuPuKoi TEOMETPHUH ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI MPOTpaMMbl  O0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBHIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opmupoBaHue mnpeaCTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YepPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj]1ad;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
paccykJieHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, MO3HABATEILHONM  AKTUBHOCTH, HCCIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTyallUsiX M IPHU U3YyUYEHUU IPYIMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOJIYUYEHHBIC PE3YIIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro HW3ydyeHWs 3a]ad, pelIaeMblX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKON JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXC B Kypce€ CTEPEOMETPUM IPOBOAMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOJIUTCA C OMOPON Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNU.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 00111ero 0opa3oBaHusl.

Conepxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ybTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacopenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOOBbI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCS 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsaMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPSAMBIX; MAPAJUICIBHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napaJiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenumne]; TOCTPOCHUE CEUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIAY MNPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOITOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBI;, MpsiMas U HaKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS OBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs THpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasE MUpPaMHUAA W TPaBUIbHBIN
teTpadap; KyO. IlpeacraBinenwe O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BohlunciieHre S3JI€MEHTOB MHOTOIPaHHUKOB: pEOpa, auaroHaidu, VYIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [loHstne 00 00BEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, obOpazyronue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOM TMOBEpXHOCTU. [lunuHIp: oCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00Opa3yrolias
M OCb, IUIOMaJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpamieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NpsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u 1miomasas chepsl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAISIMA
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEll.

Cedenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KOOpaMHAT B ImpoctpancTBe. KoopaumHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1ay Bekropamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJIaHCKOTO o00miecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIIOYAs ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOrO M 6€30MacHOro o0pas3a KM3HU, OTBETCTBEHHOI'O OTHOILICHUS
K CBOEMY 3JI0OPOBBIO (370pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrt W Ppeanu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOW KYyJIbTYpPhI, TOHWMAaHUEM BIMSHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIeld cpeapl, IUIAHUPOBAHUS IIOCTYIKOB M OIICHKH UX
BO3MOYHBIX MTOCJICICTBUM VISl OKPYKAIOILIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSL HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW esITeIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvnvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAecTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayu, OCHOBAaHUS IS OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrs B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIEHUs, BBIOUpPATh HaWbOOJEe TMOAXOANMI ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMHUpOBaThL  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IMYHBIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUpoO8aHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, J1aBATh IMOSICHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4y IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pactpeAesIaTh BUABI pa0OT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JIEHCTBHUSI C JAPYTMMH YJC€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMHU [O3HABaTEIbHOM pediekcud Kak OCO3HAHMS
COBEPUIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3yapTara peleHns] MaTEMAaTHIECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPICHIUKYISPHOCTD MPSIMbBIX
Y TJIOCKOCTEH.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TMOHSTHSAMH: MHOTOTPAHHHMK, BBIMTYKJIBIA ¥ HEBBITYKJIbIHA
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI IOCTPOCHHS CEUSHUH, HCTIONIB3YST METO/T CJICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJUTUYCCKHE METOIbI MPH PEIICHHH
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7a4 HA BBHIYHUCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpPsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TPHUMEHSS W3BECTHBbIE AaHAJUTUYECKHE METOJbl NpPU pPEUICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS  MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI U MIIOIIAIN TTOBEPXHOCTEH MHOTOIPAHHUKOB (MIpU3Ma,
nupaMyua) ¢ TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHMOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (aKkTbl Ui PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIU YCIO0BUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOCHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIne
MUJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpazyroIue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

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

OOBACHITH CITOCOOBI TTOTYYEHHUSI TEJT BPAILICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEeHTa; IIapOBOM CJI0M, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M IJIOMIAAXM  TIOBEPXHOCTEH  Tell  BparieHwus,
T€OMETPUUYECKUX TeJI C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BEMaMu
OA0OHBIX TEII.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHA CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOM (hopme.

Pemarte npocreimme reoMeTpU4ecKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WiIu ajifOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI IIPU PEUICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocCTEHIINE MNPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

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

[IpuMeEHATh MOJMyYEHHBIE 3HAHUSA Ha MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh HW3YyUYECHHBIE TIOHATUS B INPOLECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYJIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpPEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢c209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
uugposbie
Nen/m Tema ypoka KonTpoabHbie
Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcbl
OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
bubnunoreka LIOK
1 [TpaBuia n3006pakeHust Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300paxKeHusl MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
) [TonsTHs: nepecekarouecs MIOCKOCTH, | Bbu6moteka [JOK
IepeceKaroIuecsd npsaMas U II0CKOCTh https://m.edsoo.ru/2d8a9c99
3 [Tonsartus: nepecekarouecs MmI0CKOCTH, | bubnnorexa [JOK
repecexaromecsd npsamas U niI0CKoCThb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKaMHU,
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edsoo.ru/a63959%d
PHUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTeKax
HauanbpHbie cBenieHNs 0 KyOe U mupaMue
5 WX pa3BEPTKU U MOJIENHU gequI/mp ’ 1 brbmmorexa [IOK
paspep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
Hauanpubie cBeienus o kyoe u nupamuse,
6 nX pa3BépTkU 1 Mojenu. CeueHns 1 bubmmorexa TIOK
PasBep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTe 06 aKCHOMATHYECKOM MTOCTPOCHUH
bubnunorexa LIOK
7 CTEPEOMETPHHU: aKCUOMBI CTEPEOMETPUN U 1

CIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5céfe




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

bu6nmoreka [IOK

8 CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUHN U
peOMETp PEOMETp https://m.edsoo.ru/239c8cb4
CIIEICTBUS U3 HUX
[TonsiTe 06 aKCHOMATHUYECKOM MOCTPOCHUH
9 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U Bubmaorexa ITOK
p pHH: p P https://m.eds00.ru/65c6b106
CIIEIICTBUS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM TTOCTPOCHUU
10 CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUHU U buGnuorexa [IOK
PEOMETpHH: pEOMETP https:/m.eds0o.ru/258c245
CIIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsMbIx B
11 OPOCTPAHCTBE: IIEPECEKAIOIINECS buGnuorexa [IOK
poctp - 1ep ’ https://m.edsoo.ru/1a2520£6
napajuieJIbHbIE U CKPEIIUBAIONIUECS TIPSMBbIE
[TapamiensHOCTh TPSMBIX U TIJIOCKOCTEH B
12 IIPOCTPAHCTBE: NapaJuIeIbHbIE MIPSIMBIE B bubnuoreka [IOK
NPOCTPAHCTBE; MAPAIETBHOCTD TPEX https://m.edsoo.ru/93ad36b3
TIPSIMBIX
[TapaniensHOCTh MPSMBIX U IIIOCKOCTEH B
13 npocrpadcTse: [lapamiensHOCTE OPSIMOI U bubnnorexa [IOK
poctp -ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIBI ¢ COHAMIPABIEHHLIMA CTOPOHAMU bubnuorexa [IOK
p p https://m.eds00.ru/9f407 169
15 VYroa Mexay npsIMbIMUA B IPOCTPAHCTBE Bubmiorexa IOK
Ay p poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsIMbIMA B IPOCTPAHCTBE Bubmorexa OK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapanmnenbHOCTD MIOCKOCTEH: bubmuorexa [IOK
rnapasiejibHbIe TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napayjIebHBIX MIOCKOCTEH bubnmnorexa [JOK




https://m.edsoo.ru/e504d656

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI

19 Ha IJIOCKOCTHU: TeTpa’p, Kyo bubamorexa LOK
 TETPASAD, 1D, https://m.edsoo.ru/4a28dc02
napajuiejaenumnes
bu6nmoreka [IOK
2 I1 i
0 OCTPOCHIE CEaeHH https://m_edsoo.ru/1d434d0f
bu6nmoreka [IOK
21 I1 i
OCTPOCHHE CCACHIH https://m.edsoo.ru/ec26feSd
KonTpomnpHas padora o Teme "IIpsimbie u
22 IJIOCKOCTH B ITPOCTPAHCTBE bubmmorexa [TOK
poctp ’ . https://m.edsoo.ru/9a0a9e56
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieH IUKYISAPHOCTD MPSMOM U
23 HJI(I:CKO(;I”[[I/I')II'IC Ii'IeH UK IJ)I;I HbIE NPSMBbIE B bubmmorexa [IOK
- MEPHCHAMKYTAD p https://m.edsoo.ru/b19f6asd
MIPOCTPAHCTBE
24 [IpsiMbIe mapasienbHbIe U bubmmoreka [JOK
MEPIEHANKYISIPHBIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienbHble U bubmuoreka [IOK
MEPIEHANKYIISPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnmnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 IIpu3Hak NepHneHAUKYIIPHOCTH IPIMOU U bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsiMoit IepreHANKYISIPHON bubmuorexa [JOK
IUIOCKOCTHA https://m.eds00.ru/635c¢5087
79 TeopeMa o0 psiMOii TepIIEHIUKYISIPHON bubnmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIISIPHOU bu6muoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7d18834b




[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE

bu6nmoreka [IOK

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
KA p https://m.edsoo.ru/33c477d3
MPsIMOM /10 TIJIOCKOCTH
[lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE
32 oT I"ID“OIIKI/I OyHJ'I]i))CKOCTI/I aCCTo;II)HI/Ie oT bubmmorexa [TOK
. P https://m.edsoo.ru/66fefadd
IPsIMOM 10 IIIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE
33 oT F[)O‘IKI/I OyHJ'IE))CKOCTI/I aCCTo;II)HI/Ie oT bubmmorexa LIOK
. a P https://m.edsoo.ru/a5b7b8e3
PsIMOM 10 TIJIOCKOCTH
[TeprieHauKymsIp U HAKJIOHHBIE: PACCTOSTHUE
34 oT IT)quI/I ﬂoynn]zcxocm aCCTOfI)HI/Ie oT bubmorexa LIOK
. P https://m.edsoo.ru/dbee22bc
MPSIMO# /10 TIJIOCKOCTH
35 VYrI1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOI bubnnorexa [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN Yroj, TUHEHHBINA yrom Bu6moteka [JOK
JBYTPAHHOIO yIjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN yroi bubmmnoreka HOK
JIBYTPAHHOI'O yTiIa https://m.edsoo.ru/c7c777ed
18 [lepneHAMKyYISIPHOCTD MJIOCKOCTEM: MPU3HAK bubnmnorexa [JOK
MEPIECHINKYIISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepneH AUKYIAPHOCTD MIJIOCKOCTEM: IIPU3HAK bubmmnoreka HOK
MEPIECHINKYISIPHOCTH JABYX INIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneHauKyISIpPHOCTD MIJIOCKOCTEM: IPU3HAK bu6muoreka [JOK
MEPIECHINKYIISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nmepneHaUKYIApax bubmmorexa [TOK
P P PHCHIHKYIAP https://m.edsoo.ru/e4972cdc
N bubnuorexa [JOK
42 Teopema o TpEX nepHeHANKYIApax

https://m.edsoo.ru/52188a7d




bu6nmoreka [IOK

43 Teopema 0 Tpex mepreHAMKYApaX https://m.edso0.ru/9246736
KonTtponbHas pabora mo Temam

44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U bubnuoreka [JOK
miockocTe" u "YTibel MEXly IPSIMBIMUA U https://m.edsoo.ru/5b971ef3
10cKocTsIMuU"
[ToHsiTHE MHOTOIPAHHKUKA, OCHOBHBIE

45 AJIEMEHTHI MHOTOI'PAHHUKA, BBIYKJIbIE U bubnmnoreka HOK
HEBBIIYKJIbIE MHOTOIPAaHHUKHU; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOT'OI'PAHHHUKA
[Ipusma: n-yronbHas npu3mMa; rpaHu U

46 OCHOBaHUS IPU3MBbI; IIpsIMasi U HAaKJIOHHAs bubnuoreka [IOK
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IPU3MBI

47 [Tapannenenunen, npsMOyroabHBIHI bubnnoreka [JOK
rapajulesIenuIlel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamuia: n-yrojapHas NMpaMuia, TpaHy U

43 OCHOBaHME MHPaMUJIbl; OOKOBas M MOJIHAS bubmmnoreka HOK
MOBEPXHOCTh ITUPAaMUbL; IpaBUIbHAA U https://m.edsoo.ru/fbledOas
yceuéHHas mupaMua
[IpaBusIBHBIE MHOTOIPAHHUKU: ITOHSATHE
IIPaBUIILHOTO MHOTOI'PAHHMKA; ITPaBUJIbHAS

49 MpU3Ma U MpaBUJIbHASA MUPAMU/JIA; brbmmorexa [TOK

https://m.edsoo.ru/074c8865

MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
NPaBUIBHBIN TETpasdap; Kyo
[IpencraBnenue o mpaBUIbHBIX

50 MHOTOTPAaHHUKAX: OKTa3JIp, JOAEKAdIp U bubnmorexa LOK

https://m.edsoo.ru/a0fddSbf

UKOCadP.

51 CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS bu6muoreka [IOK




OTHOCHUTCIIBHO TOYKHU, HpﬂMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUU B IIUpaMUax,
napaiejicnmIcaax, rmpaBUJIbHbIX
MHOI'OIrpaHHHUKax

Brrancienue 351eMeHTOB MHOTI'OI'PaHHUKOB!

https://m.edsoo.ru/b9e777d9

bu6nmoreka [IOK

52
pE€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
53 MTOBEPXHOCTHU MPSMOM NPU3MBI, ILJIOIIA/Ib bubmmoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOK https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU IIPABUJILHOM NMUpPaMU/IbI, Bbu6mmoteka [JOK
TeopeMa O IIOMAIu OOKOBOM MMOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeu€HHOM MUpaMUIbI
55 KonTtponpsHast pabora o Teme Bbu6mmoteka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
56 [TonsiTie 06 06bEME bubmmorexa [TOK
https://m.edsoo.ru/7ad0020b
57 O06BEM TUpamMuabI bubmmorexa HOK
https://m.edsoo.ru/235171b3
N bubmuorexa [IOK
58 06
PEM TTHPAMILIA https://m.edsoo.ru/f47dfefd
" bubmuorexa [IOK
59 06
DEM TTHpaMiAR https://m.edsoo.ru/79¢10312
60 O0BEM TUpaMHUTBI bubmmorexa [IOK
https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmmorexa [IOK

https://m.edsoo.ru/79853608




bu6nmoreka [IOK

62 O0né 1
M TIPH3MBL hitps://m.edsoo.ru/1¢053890
bubnunoreka LIOK
63 O0Bé 1
M TIPH3MBL https://m.edsoo.ru/482d3f51
64 KonTtponsnast padora o Teme "O0bEMBI | bubnuoreka [JOK
MHOIOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
. . bu6nmoreka [IOK
65 3HaHui. [loctpoeHue ceueHuii B 1
https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHWN. Berancienne paccTosHuN: MeXIy
66 BYMS TOYKAMH, OT TOUKH OO MPSIMOU, OT 1 bubnnorexa [IOK
JIBYM ’ 710 Tp ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TIPSIMBIMU
bub6 K
67 HroroBast KoHTpoIbHAs paboTa 1 uommoreka 110
https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CCTEeMAaTU3alIUS
3HaHUN. BEIUUciIeHne yriioB: MEX]I
68 CKPEIUBAIOIIIMUCS HYI;IMBIMI/I Men}: 1 Bubmiorexa IOK
p HIU m p ’ y https://m.edso0o.ru/56765e8b
MPSIMOM U TUTOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTJI0B MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 68




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
ungpoBbie
Ne ni/m Tema ypoka KonTposabHubie p
Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcsbl

1 Cdepa u map: ueHTp, paanyc, Tuamerp; ! bubmmoreka [JOK
IIOMIA/Ib IOBEPXHOCTH Chephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl 1

bubmuoreka [IOK
2 INIOCKOCTH; KacaTelibHasl IJIOCKOCThb K 1
https://m.edsoo.ru/bed12a43
cdepe; momans ceps

3 N3ob6paxenue chepsl, mapa Ha | bubmmoreka [JOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15{7{2
Hunuuaapudeckast TOBEPXHOCTb,

4 o0pa3yrolne HUIMHIPHIECKOI | bubnunoreka LIOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

bubmmoreka IIOK
5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1
N N https://m.edsoo.ru/188f6216
Ionab OOKOBOW U MOJTHON MOBEPXHOCTH
N3o0paxkenue muinHapa Ha TUIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus: QUIMHIpA | bubmuorexa [IOK
(TUIOCKOCTHIO, MapaIICIBHON WITH https://m.edsoo.ru/016e25eb
MEePIEHINKYIISIPHON OCH IMJIMH]IPA)

Konundeckast moBepXHOCTH, 00pa3yroIiue
. P pasyio bubmuoreka [{OK
7 KOHHYECKOM MOBEPXHOCTH, OCh U BEPIIMHA 1
. https://m.edsoo.ru/c94ba09b
KOHHYECKOU MOBEPXHOCTH
8 Konyc: ocHOoBaHue U BepilIMHA, 1 bubnmnorexa [JOK




o0pa3yrolas ¥ oCh; IIIOLaAb OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yroIue u

https://m.edsoo.ru/897dd3b2

9 BBICOTA; OCHOBaHUS M OOKOBas bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300paxkeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapaJuIeIbHONH OCHOBAHHUIO bubmmorexa [IOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
Y TJIOCKOCTBIO0, TPOXOISIISH Yepe3
BEPILKHY)

1 KoMOuHamwst Ten BpaiieHus u bubmmoreka [JOK
MHOI'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsr; chepa, BEcaHHAs B bubmmorexa LIOK

PRI pa, https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WJIX B TEJIO BPALICHUS

13 [TousiTue 06 00béMe. OCHOBHBIE CBOMCTBA bu6nmorexa LIOK
00BEMOB TeN https://m.edsoo.ru/26a03fb7

bubmmoteka IIOK

14 OO0BéM mUIMHApPa, KOHYyca

HIOTHIE/ADA, KORY https:/m.eds00.ru/5513d87b
bu6nmorexa LIOK

15 O0BEM mIapa u TIomaab chepsl

p mane chep https://m.edsoo.ru/d189bde2
[Tono6HbIe Tena B MPOCTPAHCTBE.
16 CooTHOIICHHS MEXAY ILI0IIAIIMU bubmmorexa [IOK
. .I.[y A https://m.edsoo.ru/810cf1eb
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

17 Konrtponsnas padora no temam "Tena bu6muoreka [IOK
Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

but6mmorekxa [IOK

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

https://m.edsoo.ru/5caefclb




bu6nmoreka [IOK

19 CnoxxeHue ¥ BhIYMTAHHUE BEKTOPOB
P https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOKEHUE BEKTOPA HA YUCJIIO
P https://m.edsoo.ru/dee379eb
Pasnosxenune BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopaM. [IpaBuio bubmmorexa [IOK
P pam- 1 https://m.edsoo.ru/a28fd74e
napajiejenumneaa
Pewrenue 3amay, cBA3aHHBIX €
22 MIPUMEHEHUEM TIPaBUJI JEHCTBUH C bubmmorexa [TOK
p P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
7 KoopanHaTHO-BEKTOPHBINA METOT PU bubnnoreka [JOK
pEIICHUH TEOMETPHUUECKHUX 33124 https://m.edsoo.ru/d3alfe30
[IpsimoyronbpHas cucTeMa KOOpIUHAT B
24 1 pocT Z;ICTBG Koopnunatsi BI;KTO a bubmorexa [IOK
POCTPANCTES. ROOPA pa. https://m.edsoo.ru/48db7058
[Ipocreiimune 3a1aun B KOOpAUHATaX
)5 VYron mexnay Bektopamu. CKansipHOE bubnmnorexa [JOK
MIPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boeluucnenue yrioB Mexay OpsIMbIMH U bubnmnorexa [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KontponbHas pabota o Teme "BekTopsl u bubmmnoreka HOK
KOOPJAMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600IIEHNE U
73 cucreMmarusanus 3HaHu. OCHOBHEIE bubmmoteka IIOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
MJITAHUMETPUU
[ToBTOpeHue, 0600IEeHNE U
. bubnuoreka [IOK
29 cucremMaru3anus 3Hanuii. OCHOBHBIE

¢burypsl, pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184




TUTAHUMETPUU

[ToBTOpeHUE, 06001IICHNE 1

30 cHCcTeMAaTH3anus 3HAaHUH. 3a1aun 1 bubmorexa LIOK
I e https://m.edsoo.ru/7491efe(
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpeHUEe, 0600IICHNE 1
31 cUCTEMAaTH3aWs 3HAHUN. 3a1auun 1 buGnuorexa [IOK
H e https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU H METOJIBI UX PEIICHUS
[ToBTOpeHME, 0600IICHNE 1
3 cucrtemaTusanus 3HaHui. OCHOBHBIS | bubmuoreka [IOK
burypsl, hakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubmuoreka [{OK
33 Hrorosasg koHTpOJIbHAA paboTa 1
ToroBas KOHTpoJIbHAA pabot https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHUE, 0600IICHNE 1 | bu6nmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NMPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATUSIMH: TOUKA, MPSAMasi, TNIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PEUICHUU
' reOMETPUUYECKUX 3a7a4
- OnepupoBarh MOHATHSAMH: TNapalieIbHOCTh W MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE pacloioXKeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU JBYI'PAaHHOTO YIJia,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, IpaaycHas
Mepa JBYTPaHHOIoO yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHMKOB (NMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieNenuIe], Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. Kknaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ¢ HAKJIOHHBIE TIPHU3MBI,
napaieenune/ibl)
79 OnepupoBathb MOHATUSMU: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHUHIUIBI  MOCTPOCHHUSI CEYCHHWHW  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
211 Ctpouth ce4eHHsI MHOTOTPAaHHUKOB METOJIOM CJIE[OB, BBIIOJHSATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE TE€OMETPUUYECKUX BEIUYHH M0 00pasiam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOIbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSAHUN MEXAY ABYMSI TOYKAMH, OT TOYKH 1O NPSAMOW, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOJbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ININIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucnsate 00bEMBI M IUIOIIANM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUSA B IIPOCTPAHCTBC, LHCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI

N3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
yepTexkax U PUCYHKAX

[Ipumensats reomerpuueckue (akThl JUIsI PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJAararmlluX HECKOJIbKO IIaroB pELICHUS, €CIU YCIOBHSA
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTelire MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoJac nu

JKHU3HH, paCliO3HABATh IMIPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsATH MOTydYeHHbIE 3HAHUS HAa IPAKTUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYeCKU copMyIupOBaHHON npooIeMBbl,
MOJICJINPOBaTh pEAbHbIE CUTYallMU Ha SI3bIKE T'€OMETPHHM, HCCIENI0BATh
MIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, ammapara anreopsl, pelaTh MPAaKTUYECKHE 3a7aui, CBI3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCIIUYNH




11 KIIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMU: IIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 UUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3ymomye KOHHYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Ten BpalleHHUs,
' FEOMETPUUECKUX TeJl C MPUMEHEHNEM PopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIN TEJIO
BpallleHus
63 BbIUMCHIAT COOTHOIIEHHMS MEXIy IUIOMIAJAMH TMOBEPXHOCTEH U
' 00BEMaMHU TOJOOHEIX TEIT
. N3o0pakats m3ydaempie (GUTYpPHI OT PYKH W C TIPUMEHEHUEM POCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell
BpallleHUs
W3Brekatb, WHTEPIPETUPOBATH M TPeoOpa3OBbIBaTh WH(GOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTypax, TPEJACTABICHHYIO Ha
YyepTexkax U pUCyHKax
[TpumeHsTh TeOMeTpUUYeCKrue (PAKThI JJIsl PEIICHUS] CTEPEOMETPUICCKIX
6.12 3a/1a4, MPEINOJIAralolluX HECKOJIBKO IIAaroB pEIICHUS, €CJIH YCIOBUSA
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IPOM3BENECHUE BEKTOpa Ha YUCIO, Yroj
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pematsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMAaTHMYCCKUX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUN CTaHAAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUU CTCPEOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHMUA Ha TpaKTHKE: aHaJIM3UpPOBaTh
peasibHble CUTyallUh U TPUMEHSATh HW3yYEHHBIE MOHSTHUS B IpOLEcCe
MOUCKAa pEIIeHUs MaTeMaTH4ecKu C(HOPMYITUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T€OMETPUHM, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTh NpakTHYecKue 3a/1a4uu, CBI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  TOCTPOECHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue HpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MpPSMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy TPSIMBIMH B IPOCTPAHCTBE.
[TapanneabHOCTh MIOCKOCTEN: MapaljiebHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocreitmue mpocTpaHCTBEHHBIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, IOCTpOCHUE CedYeHHM

7.3

IlepneHgUKYIAPHOCTE MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIbHBIE U IEPIIEHAUKYIISIPHBIE K IITIOCKOCTH, PU3HAK
NEPIEHAUKYIAPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOMU IEPIIEHAUKYIAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HIPSIMOM 10
IUIOCKOCTH, MPOEKIUS (PUTypbl Ha TIOCKOCTh. [lepneHauKyIsIpHOCTh TIOCKOCTEMH:
NpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUilockocte. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTue MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHUS NPU3MBI, NpsIMas U HAKJIOHHAs NMpHU3Mbl, OOKOBas U
II0JIHAsl TOBEPXHOCTD NMpu3Msl. [lapannenenunen, npsiMOyroJIbHbIN Napauieaenue
u ero cporcTsa. [lupamuna: n-yroapHas nupamMuaa, FpaHd U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas W IMOJIHAS MMOBEPXHOCTb MHUPAMM[bI, MPABUIbHAS U yCEUEHHAs MUpaMUIA.

DJIEeMEHTHI IIpu3Mbl MW IMHPAMHIBL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAS NpU3Ma M MPAaBWIbHAS MNUPAMHIA,
IIpaBWJIbHAs TPEYrojibHas NMUpaMuAa U IPaBWIbHBIN TeTpasrap, Kyo. Ilpencrasienue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUIBI

CuMmMeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NApaUICICIUIIEIaX, TPABUIBHBIX

MHOI'OrpaHHHUKax

Bbruucnenue 31€MEHTOB MHOTOTpAaHHHKOB: pEOpa, nuaroHanu, yriuel. [lnomansb
OOKOBOW IOBEPXHOCTH U IOJHOMH IIOBEPXHOCTH TNPSAMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOLIAIH

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI TIOBCPXHOCTD, 06pa3yfonme HHHHHHPHHCCKOﬁ IMMOBEPXHOCTH, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IH}IPI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MTOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKOoi ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIoLalb NOBEpXHOCTH ceprl. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

0KO0JI0 cepsl, cepa, BMCaHHAS B MHOTOI'PAaHHUK, WM TEJIO BPALLICHUS

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHApA,

koHnyca. O0bEM mapa u mionaab chepol




[Tomo6uple Tema B mpoctpaHcTBE. COOTHOMICHHS  MEXIY — IUIOMIAJSIMU

67 MMOBEPXHOCTEH, 00hEMAMHU MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpocTpaHcTBe. CIIOXKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpsiMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiimue 3amauu B KoopJAuMHATax. YTos Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUICCKUX 3a/1av



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

Bnanenue meromamMM J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/ielIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KICHHE, NPUBOIAUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
IPOBOAMTH  JIOKA3aTEJIbHBIE PACCY)KIEHUS TIpU pPELIEHUU 3ajad,
1 OLICHMBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEepUPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, OINEpalu Haj
MHOKECTBAMH; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX TNPEAMETOB; YMEHHE
OIEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMHU: HATypalIbHOE YHCIIO, IEJI0e YHCIIO,
CTETeHb C IIEJIBIM MOKa3aTejaeM, KOPeHb HATypalIbHOW CTETEeHHU, CTETICHb
C palMOHATBHBIM  TIOKa3aTelleM, CTENeHb C  JICHCTBHTEIBHBIM
MokasareneM, JiorapudM 4UUCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOJIYII0, PalMOHAIBLHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILIENBIX,
2 paloHaIbHBIX, JICUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
IMPpU3HAKHU OCINMOCTH, HauMEHbBIITNN O6HII/II71 JACIUTCIIb U HAMMCHBIICC
oOmiee kpaTHoe, anropuT™M EBKiMaa mpu pemnieHnu 3agad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp606pa3OBaHI/I$I BI:Ipa)KCHI/Iﬁ cO
CTEMEHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmeTHuecKas nporpeccus, reoMeTpuuecKas Iporpeccus,
OeckoHeYyHO yOBbIBamoIIasi TEeOMETpPHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apudMeTHUecKue IEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, onpenenurenb  MaTpULBL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, HMX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEIIATH
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEMAaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IuvHbIX 00JacTeil HayKu U peaslbHOM JKU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHUMYEHHOCTb (PYHKIIUH, MOHOTOHHOCTbH
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HAMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXYTKE, HEpepbIBHAs (DYHKIMS, aCUMITOTHI rpaduka
GbyHKIMY, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIUIH, HAXOAWUTh ypaBHEHUE KacaTelbHOW K rpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOIHBIE 3JEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MPOU3BOIHYIO JUIsl HCCIENOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO Ui HAXOXKAEHUS HAWIy4dlIEro

pE€IICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COIHAIbBHO-DKOHOMHWYCCKHUX M




$U3UYECKUX 3a/ladax; HAXOJUTh IIOMAId U 00bEMBI (DUTY C TTOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepr MAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKUIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUUYecKre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMHM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTH TpadUKH HM3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPEoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB M
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rTpadukm QyHKOMA yIs
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABU)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JTUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHUIO 3aayM, MCCIEJOBaTh IIOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJAbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIH C HCIOJIB30BaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHUYecKoe, MeInaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETUPOBaTh MH(GOPMAIMIO, MPEACTABIEHHYI0O B TaliHIax, Ha
quarpammax, rpadukax, OTpaskarollyro CBOWCTBA peallbHBIX MPOIIECCOB U
SBJIGHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUArPaMM;
UCCJIE0BAaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaguueckux METOJOB M  DJIGKTPOHHBIX  CPEIACTB; TrpauuecKu
UCCIIEIOBaTh COBMECTHBIE HAOJIOACHUS C TOMOUIBIO JHarpaMm

paccerBaHMs U JTUHEUHOU perpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTH CIYyYaWHOTO COOBITHSI; YMEHHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKTHI U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJIUYMHA, paCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUU pacOpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO PpaCIpECIICHH;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpefeieHud Juis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TMPUBOAUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWU, YHUCIO TMEepecTaHOBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBarb IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIja, IUIOCKUH Yrou,
JIBYTpPaHHBIA Yyroji, TPEXTPaHHBIM yroj, CKpEelMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSAMBIMHM, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHME MCIIOIb30BaTh IpU
pellIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIETO MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIbI0 TE€OMETPUUECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATHUAMM: IJIOHIAAb (UTYphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumen, Npu3Ma, OUpamuaa, (urypa u HOBEPXHOCTb
BpaIlEHNs, LUWIMHIpP, KOHYC, map, cdepa, IIomaas chepsl, MIomanb
MOBEPXHOCTU TMHPaMM[bI, TPU3MBI, KOHYycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LUIMHIPA,




KOHYyCa, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEUYCHUsI KOHYCa W LMIMHIpA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa,; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHl U MOBEPXHOCTU
BpalICHUs, UX CEUYECHHUSI, B TOM YHUCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHns n3y4aeMbIX (DUTyp, BBIIBUTATh THUIIOTE3bI
O CBOHMCTBaxX M NpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp Imo
Pa3NUYHBIM TPU3HAKaM, BBIIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TMOA00Us, MOAOOHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh TI'€OMETPUYCCKHE OTHOIICHHS
IpH pEIIeHWH 3a7ad; HaXOJUTh TeOMETPUYCCKHE BEIUYHHBI (JTHHA,
yroy, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATbHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaljiesienuIea, MUPaMUIbl, PU3MEI,
WIMHIpPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

MoJI00HBIX QUryp

YMeHne onepupoBaTh MOHITHSIMU: TPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCJIO, Pa3iokKeHHE BeKTopa Mo Oa3ucy,
CKAJIIPHOE TPOU3BEJICHUE, BEKTOPHOE IMPOU3BEICHUE, YIOJd MEXAY
BEKTOpAaMU;, YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPIWHATHBIN METO/
JUTSL  peUIeHWs] TEOMETPUUYECKUX 3aJad H 3a7ad JpYrux Yy4eOHBIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui peLIeHHs 3a/lauu;
[IOHUMaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MPOLECCOB M  SBICHHWH; YMEHHE pPAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA  POCCUUCKOW W  MHPOBOMU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
- Pannonaneupie unciaa. OOBIKHOBEHHBIE W JECATHYHBIE JApPOOW, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBus ¢ apudmMeTHIecKuMu
' KOPHSIMU HaTypaJIbHOM CTENIEHU
14 Crenens ¢ nenbim nokaszareneM. CTeneHb ¢ paMoOHAIbHBIM IT0Ka3areneM. CBoMCTBa
' CTENEHU
s CuHyC, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTndyHble U HATypaJIbHbIE JOrapHUPMbI
JeiicTBuTenpHble uyncia. ApupMeTHUECKHEe ONepaud ¢ JeHCTBUTEbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BBIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKHUIKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 HppannoHainbHbie ypaBHEHUS
2.3 TpuroHomeTrpudeckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHHUW U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. ONpeaennTeabr MaTpUIlbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. Yétneie u Heu€éTHBIe QyHKIMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. Hambomblnee W HauMeHbIllee 3HAYEHUE
(GYHKLNU Ha IPOMEXYTKE
13 CrenenHas (yHKUMS C HaTypaJbHbIM U IefdbIM Ioka3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxosxaeHne HauOoNbIIero ¥ HauMEHBIIEro 3HAa4eHUs (PyHKIUN Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnun Haj MHOKecTBaMu. J[narpamMMel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTH BPALLECHUS




7.5

Koopaunatsl u BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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