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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 — 11 xkmaccoB paspabotaHa Ha ocHOBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBJIA/ICHUE KIIIOYEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HHUs IPYTrUX Y4EOHbIX NUCUUIUIMH. PazButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBisieTCsl OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBanusi  jAeiicTBuTenbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4epe3  obOecreyeHHEe  BO3MOXKHOCTH  NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1O TeoMeTpuu Ha ©0a30BOM ypOBHE TWIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTibkeHne 1ed  OCBOCHHS TMPOrpaMMbl  00ECTIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aMMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIIOB  3aj]ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJaromMxcsi, IMO3HABAaTEILHOW  AKTUBHOCTH,  HCCIEIOBATEIHCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOTYYEHHBIE PE3YyIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM IEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga o0ydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaieNenumne]; TOCTPOSHUE CEUCHH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas ¥ HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHad mnupaMuaa. OJEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOrusXx, chepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUM HAYKU U JEATEIHHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTRBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JESTENBHOCTBIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCUOHANBHON  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMOO0Opa30BaHUIO HAa MPOTSHKEHUU BCEHM JKHU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HAIPAaBICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOU
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAllME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 pEelIeHus 3a7ad B
0o0JaCTH  OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEN Cpeibl.

LleHHOCTH HAYYHOTO MIO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS IMBWIM3ALMU, OBJIQJCHUEM SI3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISATH NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHUS IPOTpaMMbl YYEOHOTO IMpeaMera
«MatTeMaTHKa XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanvmvie  nosmasamenwvhvie — Oelicmeus, — 0becnevusarom
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupda,  NpuMeHeHue  J102UYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble Jjornyeckue 1eiicTBUSA:

e BBIABIISATh U XaPaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTy MOHATHUAMHU, (OPMYIHPOBATH
ONpECICHUS  TOHATUH; YCTaHABJIIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUH IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBare/ibCKHe JAeiiCTBUSA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJIATH Ae(PUINTH MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh UHPOPMAIUIO, MPEACTABIATh €€ B PA3IUYHBIX Popmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKJEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICHUCTBUSI.

Vuueepcanonvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU PpELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
NPUYMHBl JTOCTHKEHUS WIM HEIOCTHXKEHHSI PE3yJlbTaTOB JIEATEIIBHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIIEITBHOCTh U IEPIICHIAUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYTrpaHHOTO yria; JMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHash Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN Napalijiesienune, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHHUS iAo
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI TIOCTPOSHUS CEUECHUH, UCTIONIB3YsI METOJI CIIEIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATh
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOIbl NpU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXAY ABYMSI
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.



Pemate 3a1aun Ha HAXOXKAEHUE FEOMETPUUYECKUX BEIIMUMH 110 00pa3Lam WUiu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmneprpoBaTh MOHATHUSMHU: UWIMHIPUYECKAss MOBEPXHOCTh, 0Opasyromiue
MUJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpaILlCHUSI.

KnaccudummpoBats B3auMHOE pacrosokeHne chepsl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAEHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

Pemiath mpocreiiliine reoMeTpUyYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOINTH NpHUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTUKE: aHAIU3UPOBATH pEalbHBIC
CUTyalldd W NPUMEHSATh HU3YYEHHBIE TOHSATHUA B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu CPOPMYIUPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYMH.



IHOYPOYHOE IINTAHUPOBAHHUE

U3 HUX

10 KUIACC
Ne Tema ypoka KoJsun4yecTBOo 4acoB Hara DJIeKTPOHHbIE
n/n Kontp Ipakr M3yYeHus  nuppoBbie
OJIBbHBI HUecK oOpa3oBaTe/ibHbIE
Bcero e ue pecypchl
padoTt pador
bl bl
BBenenue B crepeoMeTpuio 10 0 0
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IIpsIMas,
IJIOCKOCTB, MpocTpaHcTBO. [IpaBuna usoOpakeHus Ha 1 bu6mmoteka [JOK
PpHUCYHKaX: U300pakeHUS TUIOCKOCTE!, TapaJlIeTbHBIX https://m.edsoo.ru/aecc77cd
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHs: nepecekaronuecs MIOCKOCTH, 1 bubmuoreka [IOK
MEePECEKAOIINECS MpAMasi U IIIOCKOCTh https://m.edso0.ru/2d8a9c99
ITonsATHA: IEpeceKaronIuecs II0CKOCTH, 1 bubmmnoreka HOK
[IEPECEKAIOIIMNECS NIpsAMasi U IIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 bubmorexa [TOK
https://m.edsoo.ru/a63959%d
yepTexkax
HavanpHbie cBeieHMsI 0 KyOe ¥ MUpaMHJIE, UX 1 bubmmoreka [JOK
pa3BEpTKU U MoJienu. CeueHuss MHOTOIPAaHHUKOB https://m.edso00.ru/b30dff38
5 HavanbHble cBeieHus 0 KyOe U UpaMuie, ux 1 bubmmoreka [JOK
pa3BEpTku U Mojenu. CeyeHuss MHOTOTPaHHUKOB https://m.edso0.ru/3d8ffd32
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS 1 Bubmmorexa [IOK

https://m.edsoo.ru/Occ5c4fe
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[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIIEICTBUSA 1 buGnuorexa [IOK
p pHit: p p A https://m.eds00.ru/239¢c8ch4
W3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIIEICTBUSA 1 Bubmorexa HOK
p i P p https://m.eds00.ru/65c60106
U3 HUX
[TonsiTrie 00 aKCHOMATHYECKOM MOCTPOCHUH
10 CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUM U CIIEICTBUSA 1 bubnnorexa [JOK
p pHH: p p a https://m.edsoo.ru/258fc245
U3 HUX
[TpsiMbIe ¥ MIIOCKOCTH B IIPOCTPAHCTBE. 12
[TapamienbHOCTh MPSAMBIX U INIOCKOCTEH
B3aumHoe pacronoxeHue NpsiMbIX B IPOCTPAHCTBE:
11 [epeceKaroluecs, napaiebHble U CKPELINBAIOIIAECS 1 buGnuorexa [IOK
p t - 11ap pettt B https://m.edso0.ru/1a2520f6
npsIMbIe
[TapayenbHOCTh MPSMBIX U TUIOCKOCTEH B
12 [IPOCTPAHCTBE: NapaJUIeIbHbIE IPAMBIE B 1 Bubmiorexa IOK
poeTP -+ 1ap P https://m.eds00.ru/93ad36h3
MIPOCTPAHCTBE; MAPATUICITLHOCTD TPEX MPSIMBIX
13 [TapamienpHOCTD MPAMBIX U IJIOCKOCTEN B 1 bubmuoreka [IOK
npocTtpaHcTie: [lapamienbHOCTh TPSAMON U TNIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTIIBI ¢ cCOHAIIpaBIEHHBIMH CTOPOHAMU 1 Bubmorexa IOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay npsiMbIMUA B IPOCTPAHCTBE 1 Bubmorexa IOK
Ay TP poctp https://m.edsoo.ru/fe 733862
16 VYroa Mexay npsiMbIMUA B IPOCTPAHCTBE 1 Bubmorexa HOK
Ay 1p pocTp https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTD MIOCKOCTEH: MmapanienbHble 1 bubmuoreka [IOK
MJOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napayyIeIbHBIX MIOCKOCTEH 1 bubmmoreka [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HA 1 Bu6muoteka [JOK
MJIOCKOCTH: TETPadp, KyO, mapasuiesieIuIe T https://m.edso00.ru/4a28dc02
. bubmmoreka [JOK
20 Hoctpoerue ceuerti ! https://m.edSO(I)_.[ ru/1d434dof
. bubnmoreka [JOK
21 Hocrpoerne cerernit 1 https://m.edso:;.[ ru/ec26fes5d
KonTtponshas padora no Teme "[IpsiMble 1 TUIOCKOCTH
22 B rpocTpancTBe. [apamiensHOCTh TPSAMBIX U 1 bubmorexa [IOK
o https://m.edsoo.ru/9a0a9e56
MJIOCKOCTEH
[MepneHIUKYJIAPHOCTH MPSAMBIX U IJIOCKOCTEM 12
93 [TepieHIUKYIAPHOCTD MPSIMON U IVIOCKOCTH: 1 bu6mmoteka [JOK
NEePHEHANKYIISIPHBIE IPSIMbIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsimblie mapajuiesbHbIE U NEPIEHIUKYISIPHBIE K 1 bubmuorexa [IOK
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMbie mapasnenbHbIe U IEPIEHINKYISIPHBIE K 1 bubnmnorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/ba545966
26 [Tpu3Hak neprneHIuKyIIPHOCTH MPSMON U TUIOCKOCTH 1 brbmmorexa [TOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U ITIOCKOCTH 1 bubmmorexa LIOK
https://m.eds00.ru/79165d15
28 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH TJIOCKOCTH 1 bubmmorexa LIOK
https://m.eds00.ru/635c5087
29 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH TJIOCKOCTH 1 Bubmmorexa [IOK
https://m.edsoo.ru/bd3745f8
30 Teopema o npsMOii IEPIICHANKYIISIPHOH MJIOCKOCTH 1 bubmmorera LHOK
https://m.edsoo.ru/7d18834b
31 [TepnenauKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH 1 bubnuoreka [JOK
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A0 IJIOCKOCTH, paCCTOAHUC OT Hp?IMOfI J0 IIIIOCKOCTHU

https://m.edso0.ru/33c477d3

32 [leprieHAMKYISIP M HAKJIOHHBIE: PACCTOSIHUE OT TOUKH 1 bubnmnoreka HOK
J10 TUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10 TUNIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepneHauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 1 bubmmoreka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 1 Bu6muotexa [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 INIOCKOCTH https://m.edsoo.ru/dbee22bc
Yruabl Me:xR1y NPAMBIMH M IVIOCKOCTSIMH 10
35 VYr1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM 1 1 bubmmorexa [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJj, TUHEHHBIN yroj ABYIrpaHHOIO yria 1 bubmorexa LIOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJj, JUHEHHBIN yrojl ABYIPaHHOIO yria 1 bubmorexa LOK
https://m.edsoo.ru/c7c777ed
38 [IeprieHIMKYIAPHOCTD INIOCKOCTEN: MTPU3HAK 1 bubmmnoreka HOK
MEPIECHINKYISIPHOCTH JABYX IUNIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKyYISIPHOCTD MJIOCKOCTEMN: PU3HAK 1 bubmuoteka [IOK
MEPIECHINKYJISIPHOCTH ABYX MIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepneHAUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK 1 bubmmnoreka HOK
MEPIECHINKYISIPHOCTH ABYX INIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx neprneHANKyIIpax 1 Bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHaAuKyIsIpax 1 bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHauKyIsIpax 1 bubmmorexa [JOK
https://m.eds00.ru/9f246736
44 KonTtponsHas pabora o Temam 1 bubmuotexa [JOK

"IlepnieHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEN" U

https://m.edsoo.ru/5b971ef3
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"Vl MeXAY OPSIMBIMU U INIOCKOCTAMHU"

MHoOrorpaHHUKHU 11
[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTBI
45 MHOTOI'PAaHHHUKA, BBIYKJIbIC U HEBBITYKJIbIC 1 bubmmorexa [JOK
. https://m.edso0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA MHOTOTPaHHHUKA
[Ipu3ma: N-yrosbHas pu3Ma; rpaHd U OCHOBaHUS
46 NPU3MBI; IPsIMast ¥ HAKJIOHHASI IPU3MBI; OOKOBas U 1 bubmorexa LIOK
https://m.edsoo.ru/b4ad63ad
MOJIHAS! TOBEPXHOCTH MPU3MBbI
47 [Tapamnenenurnen, TpsIMOYTOJIBHBIN apAJIJICICIIUIICT U 1 bubnnorexa [JOK
€ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Tupamuna: N-yroipHas nupamuaa, TpaHu u
48 OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS 1 bubanorexa [JOK
MIOBEPXHOCTD NTUPAMU/IbI; IPABUIIBHAS U YCEYEHHAS https://m.edsoo.ru/fblcd0a5
nupamuia
[TpaBuIIbHBIE MHOTOTPaHHUKH: TTIOHSATHE MPABUIHHOTO
49 MHOTOTPaHHHKA; TPaBUIIbHAS MPU3Ma U MPaBUIIbHAS 1 bubmmnoreka HOK
nMpamMuja; IpaBuibHas TPEYrojabHas UpaMuia U https://m.eds00.ru/074c8865
NPaBUIBHBIN TETpa’ip; Kyo
50 [IpencraBieHue o NpaBUIBHBIX MHOTOTPAHHUKAX: 1 bubmmnoreka HOK
OKTadIp, JOJECKAdIP U UKOCADIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEIIBHO TOYKH, MPAMOM, TNIOCKOCTU. DIIEMEHTHI 1 but6mmorekxa [IOK
CHMMETPUU B MUPaMUJIax, Napauiesienunenax, https://m.edsoo.ru/b9e777d9
MPABUJILHBIX MHOTOTPaHHHKAX
59 Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1 bubmmoreka [JOK
JIAaroHalu, yribl https://m.edsoo.ru/6cdbecef
53 [Tnomaas GOKOBOY MOBEPXHOCTH U IMOJTHON 1 bubmuoreka [IOK

MIOBEPXHOCTHU IIPSIMOM IPU3MBI, IIJIOIIAb OCHOBAaHUM,

https://m.edso0.ru/37d84157
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TeopeMa 0 OOKOBOI MMOBEPXHOCTHU MPSMON MPU3MBI

HJ'IOH_IaI[B OOKOBOI IOBEPXHOCTHU U ITOBEPXHOCTHU

54 MPaBWIBHON TUPAMHUJIBI, TEOpPEMa O TUIOMAIU OOKOBOM bubmmorexa [IOK
P P . A . P e https://m.eds00.ru/5603e30b
MOBEPXHOCTH YCEUEHHON MTUPAMUIBI
" " bub6nmoreka [IOK
55 KonTponpHas padota o Teme "MHOrOrpaHHHKH httos://m.edso.ru/ad5f5c04
O0bEMBI MHOTOTPAHHMKOB
N bubnnorexa [JOK
>0 Housre 06 0bnEme https://m.edsoo.ru/7ad0020b
N bubmuoreka [IOK
> OObEM mipamu el https://m.edso0.ru/235171b3
N bubnuoreka [{OK
58 OOBEM nHpaMHAL https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM NHpaMHAL https://m.edso0.ru/79¢10312
. bubmuoreka [IOK
60 OOBEM mHpani bl https://m.edsoo.ru/2faadc3f
. bubmuoreka [IOK
1
0 OObEM MpH3MEL https://m.eds00.ru/79853608
" bubnuotexa [JOK
62 OObEM mpu3Mb https://m.edso0.ru/1e053890
" bubnuotexa [JOK
63 OObEM mpu3Mb https://m.edso0.ru/482d3f51
64 KonTtponbHas padora no Teme "O0bEMBI bubmuoreka [IOK
MHOT'OTPaHHUKOB" https://m.edso0.ru/28a6573c
IToBTOpEeHUE: CeueHUsI, PACCTOSTHUS M YTIJIbI
65 [ToBTOpEeHUE, 0600IIIEHNE CHCTeMAaTH3allNs 3HAHUH. bubnunoreka LIOK

ITocTpoeHue ceueHnli B MHOTOTPaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpEeHUE, 0600IIEHNE CHCTeMAaTH3allNs 3HAHUH.

KacaTtesibHasl TNIOCKOCTh K cepe; momanb chepb

66 Bbluncienne pacCTOSHUN: MEXKY IByMsI TOUKaMH, OT 1 bubmmoreka [JOK
TOYKH JI0 IPAMOM, OT TOUKHU JI0 TIIIOCKOCTH, MEKTY https://m.edso0.ru/f7792ba9
CKPEIIHBAIOIIUMUCS TPSIMBIMU

bubnunoreka LIOK

67 HroroBast kKoHTpoOIbHAs paboTa 1 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3alNS 3HAHUH.

68 Boruncnenue yrioB: MeXay CKpeuMBaIOIIMUCS 1 bubmmorexa [JOK
MPSAMBIMH, MEX/1Y IPSIMOM U IJIOCKOCTBIO, https://m.eds00.ru/56765e8b
JIBYTPAHHBIX YTIIOB, YTJIOB MEXKIY MJIOCKOCTIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
11 KIIACC
Ne Tema ypoka KoanuectBo yacos Hara DJIeKTPOHHbIE
n/n KOHTp HpaKT HU3YyYCHUA lll/l(l)pOBble
OTBHBI HYecK o0pa3oBaTte/ibHbIE
Bcero e ue pecypchl
pador pador
bl bl
Tena Bpamennst 12 0 0

1 Cdepa u map: eHTp, paanyc, AMamMeTp; MIOIIaIb 1 bubnuotexa [JOK
MMOBEPXHOCTHU CHephl https://m.edsoo.ru/0341bc2b

5 B3aumnoe pacrnonoxxenue chepbl U IIT0CKOCTH; 1 bubnmoreka [JOK

https://m.edsoo.ru/bed12a43



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43

N3o6paxenue cdepsl, mapa Ha mockoctu. CeueHus

bubnunorexa LIOK

3
mapa https://m.edso0.ru/bc15f7f2
Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolue
4 WJIMHIPUYECKON OBEPXHOCTH, OCh LUIIUHIPUYECKOU bubmmorexa [JOK
HILTIAP P > OFP HIIHIAP https://m.eds00.ru/6054b8c1
MOBEPXHOCTHU
[ununap: ocHOBaHMS U OOKOBAst MOBEPXHOCTb,
5 o0Opa3yromas u ock; IUIOWAaas OOKOBOM U IIOJIHON Bubmaorexa ITOK
pasy ’ https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N3o00pakeHue MWIMHIPA Ha TUIOCKOCTH. Pa3BépTka
6 munHapa. CeueHus MUIMHAPA (TIIOCKOCTHIO bubmorexa LIOK
pa- _ p N ’ https://m.edso0.ru/016e25eb
napauieIbHON WM MEePHIeHINKYISIPHON OCH IIUIIMHAPA)
KoHungeckast TOBEpXHOCTh, 00pa3yroniiue KOHHIECKON
7 MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI bubmorexa LIOK
p ’ p https://m.edsoo.ru/c94ba09b
MOBEPXHOCTHU
8 Konyc: ocHoBanue u BepimHa, 00pa3yrolast 1 oCh; bubnnorexa [JOK
TJI01IAIh OOKOBOM M MOJTHOM MOBEPXHOCTH https://m.edso0.ru/897dd3b2
9 Y ceu€HHBII KOHYC: 00pa3yroline 1 BbICOTa; OCHOBAHUS bubnnorexa [JOK
U 00KOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
M3obpaxenue koHyca Ha IIIOCKOCTH. Pa3BépTka
10 KoHyca. CeueHus KoHyca (IUIOCKOCTBIO, MapauieIbHON bu6muoreka [IOK
OCHOBAHHUIO, U IIJIOCKOCTBIO, IIPOXOAAILEH Yepe3 https://m.edsoo.ru/Obde1be8
BEPIINHY)
11 KomOunanus Tex BpaleHuss 1 MHOTOTPAaHHUKOB bubmorexa TIOK
P P https://m.edsoo.ru/3cef10e5
12 MHororpaHHUK, ONMCaHHBINA 0KoJ0 chepsr; chepa, bubnuotexa [JOK
BIIMCAHHAs B MHOTOI'PAHHMK WIH B TEJIO BPAILLCHUS https://m.eds00.ru/0b136158
O0BEMBI Te
13 [Tonsatne 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEI bubmuorexa [{OK
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https://m.edsoo.ru/26a03fb7

, bubmmoreka [JOK
14 O6bem uHHApa, KOHyCa 1 https://m.edSO(])_.[ ru/5513d87b
15 O0bEM 1mapa U mIomaab chepol 1 ];SKZHZI;T:;;?SE 189bde2
16 [Tono6urie Tena B mpoctpaHcTBe. COOTHOUICHUS MEXKAY 1 bubmmoreka [JOK
IJIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ https://m.edsoo.ru/810cfleb
17 KonTponpHas padora o Temam "Tena Bpamenus" u 1 bubmmoreka [JOK
"O06bembl TEN" https://m.edsoo.ru/4a33a8ab
BekTOpbl M KOOPAUHATHI B MPOCTPAHCTBE 10
18 BekTop Ha IIIOCKOCTH ¥ B IPOCTPAHCTBE 1 bubmorexa HOK
https://m.edsoo.ru/5caefclb
bubnnorexa [JOK
19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB 1 https://m.e dSO(])_.[I‘U 1234£089
bubnnorexa [JOK
20 VMHOXKEHHE BEKTOPA HA YUCIIO 1 https://m.edSO(])_.[ ru/dee379eb
21 Pa3znoxeHnue BekTopa 1o TpéM HEKOMIUIAHAPHBIM 1 bubnnorexa [JOK
BekTopaMm. [IpaBuiio mapannenenumnena https://m.edsoo.ru/a28fd74e
99 Pemenue 3aay, cBsI3aHHBIX C MPUMEHEHHEM MPaBUIT 1 bubnmoreka [JOK
JIEHCTBUN C BEKTOPAMHU https://m.edsoo.ru/5a827900
93 KoopauHaTHO-BEKTOPHBIN METOJ TPU PEILIEHUN 1 bubnuotexa [JOK
F€OMETPUUYECKHX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyromipHas cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
24 Koopnunarsl BekTopa. IIpocreiimme 3agaun B 1 bubmmorexa LIOK
https://m.edso0.ru/48db7058
KOOpJMHATAX
o5 VYron mexay Bekropamu. CKaJIpHOE MPOU3BEACHUE 1 bubnmoreka [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrumnciienne yriioB M1y MPSIMBIMU U TTIOCKOCTSIMU 1 bubnuotexa [JOK



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4

KonTpomnpHas padota o Teme "BekTopsl 1

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

27 1
KOOPJMHATHI B MPpOCTpaHcTBE" https://m.edso0.ru/77c22fc5
IloBTOpEHUe, 00001IeHNEe, CUCTEeMATH3 AU 3HAHUI 7
[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
28 OcHoBHbIE GUTYPHI, (PaKTHI, TEOPEMBI Kypca 1 bubmmorexa [JOK
PRl > TOOP P https://m.eds00.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.
29 OcHoBHbIe GUTYPBI, PaKTh, TEOPEMBI Kypca 1 bubmmorexa [IOK
YPBL > TEOP P https://m.eds00.ru/078cd184
TUTAHUMETPHUH
30 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1 bubnuoreka [IOK
3aauy MJIAaHUMETPUU U METO/IbI UX PELLICHUs https://m.edsoo.ru/7491efe0
31 [ToBTOpenue, 0000IIEHNE U CCTeMaTU3allls 3HAaHUH. 1 bubmuoreka [IOK
3ara4yy MJIaHUMETPUU U METO/BI UX PEILICHUS https://m.edsoo.ru/4dffda97
[ToBTOpenue, 0000IIEHNE U CCTeMaTU3allks 3HAHUH.
32 OcHoBHBIE GUTYpHI, HaKThl, TEOPEMBI Kypca 1 brbmmorexa [TOK
YPEL > TOOP P https://m.edsoo.ru/74b2ad91
CTepeOMeTpUH
bubmmoteka IIOK
33 " 1
TOroBas KOHTpOIIbHaZ pabota https://m.edsoo.ru/ec24dfc2
but6mmorekxa [IOK
34 II i 1
OBTOpeHHEe, 0000IIeHNE U CUCTeMaTH3alusl 3HaHU I httos://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSIMH: TOYKA, MPsMasi, TNIOCKOCTh
25 [TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS W3 HUX INPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
23 OnepupoBarTh MOHATHSAMH: TapalieIbHOCTh W MEPHEHAUKYIIPHOCTh
' HPSIMBIX U IJIOCKOCTEN
-4 KnaccupunupoBars B3aMMHOE PacloNOKEHUE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJ, TPaHU JIBYTPAHHOTO YTIIIa,
7.5 pedpo ABYIpaHHOTO yTiia, JUHEHHBIA Yo IBYTPaHHOTO yIJia, FpaaycHas
Mepa IBYTpaHHOIo yria
26 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA U HEBBITYKIbII
' MHOTOTPaHHUK, SJIEMEHTHl MHOTOTPAHHUKA, TIPABUIIbHBIA MHOTOTPaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN Tapasieenurne, Ky0)
KnaccuduimmpoBath ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHHS IS
- g Kknaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MPaBWIbHBIE MHOTOTPAHHHUKH, TPSAMbIE H  HAKIOHHBIC IPHU3MBI,
napaieNenumne/Ibl)
29 OnepupoBarb HOHATHIMMU: ceKymias IIJIOCKOCTB, CeYeHue
' MHOTOTPaHHHKOB
210 OOBSACHATH TPUHIMIIBI  TIOCTPOCHUST  CEYEHWH  MHOTOTPaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
Ctpouth cedyeHUS MHOTOTPAHHUKOB METOJOM CJIEJIO0B, BBINOJIHAThH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTyp:
BHJI CBEPXY, COOKY, CHU3Y




7.12

Pemate 3aaun Ha HaAXOXACHUE TE€OMETPUUCCKUX BEIIMUMH IO 0Opas3iaM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHUYECKHUE METOAbl MpHU
pELICHUM CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIYy JBYMsI TOYKaMM, OT TOUKH JIO MPSMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHACA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
PEIICHUU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYHCIICHUE YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY HpﬂMOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

Beruucisate 00bEMBI M IUIONIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATUSMH: CUMMETPHsSI B IMPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPNPETHPOBATH HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl AJI PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPCOMCTPUICCKHUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAc u

JKU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeaIbHbIE
CUTyalluu M MPHUMEHATh HW3YYECHHBIE IIOHATHS B IIPOLIECCE IIOMCKA
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GJIEeMBI,
MOJIETUPOBATh PEAbHBIE CUTyallMM Ha SI3bIKE T€OMETPUH, HCCIIEN0BATH
MIOCTPOEHHBIE MOJENIU C MCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHH U
TEOpeM, armapara aiaredpsl, pemaTh MPaKTHYECKUE 3a7au, CBA3aHHBIC C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: HUIMHJPUUECKas TTOBEPXHOCTh, 00pa3yrolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W TIIOIIAAM TOBEPXHOCTEH Tel BpalleHHUs,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbUHCHSTE COOTHONICHHS MEXIy IUIOMIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpalleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO IIaroB PEIICHUS, €CIIH YCIOBHUS
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMerlTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroj
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHPIG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJIrTOpUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYallUu Ha SI3bIKE F€OMETPHH, UCCIIE0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUlelibHble MpsIMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YyroJl MEXIy TMpsAMBIMH B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpa’p,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

7.4

[lepneHUKYISIPHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap w
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IJIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenumnen, NpsMOyroibHbIA MapajiesIeuIIe]
u ero corctsa. [Iupamuaa: N-yrosgpHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.
OneMeHTsl NpuU3Mbl W nHUpamMuzbl. lIpaBHibHBIE MHOTOTPaHHUKH: IIOHATHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIPAaBWIbHAs IIPU3Ma M IPaBWIbHAs NUPAMHUAA,

IpaBWJIbHAs TPEYrojbHas MUpaMUAA U MPAaBUIbHBIN TeTpajap, Kyo. [IpeacraBienue




7.5

7.6

1.7

O MPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp u uKocayapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CummMerpuss B TPOCTPAaHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaUICICIUIIEIaX, TPABUIbHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IOBEPXHOCTH W IOJHOM IIOBEPXHOCTH NPSAMOM MNpPHU3MBL, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUpaMHIbl, TEOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUST MEKAY TUIOIIAISIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBCPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOocTH. KoHyc: ocHOBaHME W BeplIMHa, 0Opasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasylouiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouialb NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAAg B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUSA

6.6

[Tonstne 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OPSMOYTOJIBHOTO Tapajienenunena u cienctsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u mwionaab chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBe. COOTHONICHHS  MEXIy  IUIOIMIASIMU

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




Ceuenuss nunuHzApa (MapajulebHO U MEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYcCa

6.8

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILINHY), CEUECHUS 11apa

Bexktop Ha miockocty W B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHO)€eHue BekTopa Ha uucio. Pas3noxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

BCKTOpPaM. HpaBI/IJ'IO mapajiICJICIrIICaA. Pemenne 3aJa4, CBA3aHHBIX C

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncnenue YIJIOB MCXKAY HNPSAMBIMU W IIJIOCKOCTAMMU.

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

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHUS
NpoBepsieMoro OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMBbl CpeHero oo1ero
TpeOOBaHUS o0pa3oBaHus

Bnanenue meromamM /10Ka3aTeNbCTB, ajlrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATH IMOHATUSAMHU: ONpeEAEIICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, NPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPHI, HCIOJB30BaTh METOJ MAaTeMaTH4eCKOW WHAYKLHNU;
MPOBOAMTH  JIOKA3aTelIbHBIE pPACCYKIEHUS TpU pPELIeHUH 3ajad,
1 OLICHMBAaTh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKJIEHUH; yMEHHE
ONEepUpPOBaTh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpaLUU Hal
MHOKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs peajbHbIX MPOIECCOB U ABJICHUN U IIPU pEICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX TNPEAMETOB; YMEHHE
OIepupoBaTh MOHATHAMU: Tpad, CBA3HBIN Trpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3sTUUYHBIMU

croco0aMu; UCTIOB30BaTh rpadbl MPH PEIICHUH 3a1a4

VYmenue OIICpHUPOBATH MOHATHAMU: HATypaJdbHOC 4YHCJIO, OCJI0€ YHCIIO,

2 CTEIEHb C LENbIM IT0Ka3aTelIeM, KOPEHb HaTypaJIbHOM CTEIICHU, CTEIIECHb

C panroHaJIbHBIM IIOKa3aTeiieMm, CTCIICHDb C HeﬁCTBHTeHBHBIM




mokaszaTtesneM, JorapudmMm 4YHCiIa, CHHYC, KOCHHYC M  TaHTCHC
MPOU3BOJIBLHOTO YHUCJIA, OCTATOK II0 MOJIYJI0, PAIlMOHAIBHOE YHCIIO,
UPpALMOHATILHOE  YHCJIO, MHOXECTBA  HaTypaJbHBIX, LIEJIBIX,
palMOHANIBHBIX, JEHCTBUTENBHBIX YHCEJ, YMEHHE HCIOJIb30BaTh
MPU3HAKU JICTUMOCTH, HAaUMEHBIIMA OOIIMUNA JCIUTETh W HaUMCHbIIICE
oO11iee KpaTHOE, aIropuT™M EBKIMIa nmpu pelieHuu 3aaa4; 3HAKOMCTBO C
pPa3IMYHBIMM  TMO3WIIMOHHBIMA ~ CHUCTEMaMH  CYHCIICHHs;  YMCHHE
BBHITIOJHATh BBIYHMCIICHUE 3HAYCHHWA W MPEOOpa3OBaHUs BBIPAKECHUU CO
CTENEHsAMH M JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-PATMOHAIBHBIX
BBIPOKEHHI; YMEHHUE ONEPUPOBATH MOHATHUSMHU: IOCIIEIOBATEIHLHOCTD,
apupMeTHIecKas rporpeccus, reOMETpUYECKast mporpeccus,
OCCKOHEYHO YOBIBAIOIIAs TEeOMETPUYECKas MPOrpeccus; yMEHHUeE
3aJ1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopmysn; yMEeHHE ONEpPUPOBATH TMOHATUSAMH: KOMILJIEKCHOE YHCIIO,
COMpPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO
yucia, (QopMa 3alMuMCh  KOMIUIGKCHBIX —4ucenl  (FeoMeTpuyecKas,
TPUTOHOMETpHYECKass W  anreOpanueckas); yMeTh  MPOU3BOIHTH
apupMeTUYeCKre JEeUCTBUS C KOMIUIEKCHBIMA YHCJIaMH; TPUBOJUTH
MpUMEPbl  UCMOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBaTh
MOHATUSAMM: MaTpuma 2%X2 wu  3x3, omnpeAenuTenb MaTpHIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHCHUN W HEPABEHCTB, DPABHOCWIBHOCTH
YpPaBHEHU, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBIO PA3JIMUHBIX IPUEMOB; PEIIATH
YpPAaBHEHUsl, HEPAaBEHCTBA M CHCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

YMeHre OmnepupoBaTh TMOHATHSIMH: (QYHKIUS, YETHOCTh (DYHKIIHH,
NEPUOIMYHOCTD (DYHKIIMHM, OrPaHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (YHKIIMU, HAaHOOIbIee M HAUMEHbIIIEEe 3HAYCHUS
(GyHKIMU HA TIPOMEXYTKE, HeNpepbIBHAs (DYHKIIMS, aCUMIITOTHI Tpaduka

byHKIIMY, TIepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUYECKUN U




(UBUYECKUH CMBICT TIPOU3BOAHON, TIEpPBOOOpa3Has, OMpeaeIEHHBINA
MHTETpal; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIUUCIISATH  TPOM3BOJHBIE CYMMBI, IIPOM3BEICHHS, YacTHOTO U
KOMITO3UIIMN (YHKIUH, HaXOJUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKINW; yMEHUE HAXOIUTh IMPOU3BOIHBIC 3JICMEHTAPHBIX ()YHKIIMIA;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JUIsl HCCIeNOBaHUA (DYHKIHUH,
HAXOJUTh HAWOOJBININE W HAUMEHbBIIUE 3HAYCHUS (PYHKIUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BAaHHEM alllapaTa MaTeMaTHYeCKOTro
aHayM3a; TMPUMCHATh TPOU3BOJHYIO JUISI HAXOXKICHHS HAMITYYIIEro
pelieHnsT B NPUKIAIHBIX, B TOM YHCIIE COIHAIbHO-IKOHOMHYECKUX H
bu3nUecKuX 3a/a4yax; HaXOJUTh TUIOMAIN U 00BEMBI (PUTY C TIOMOIIBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MATEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIibio AuddepeHnanbHbIX YypaBHEHUN

YMeHue omnepupoBaTh MOHATUAMU: rpaduk (QyHKUUH, oOpaTHas
byHKIMsA, KOMIO3UIUS (QYHKUWH, JTUHEWHas (YHKOWS, KBaJpaTHIHAS
byHKIHS, panoHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETPUYECKHE  (PYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢dbyHKUMM, TOKa3aTedbHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKU HM3YyYEHHBIX (YHKIHM, BBIIOIHATH MpPeoOpa3oBaHUs
rpaduKoB (YHKLHUH, UCTIOIB30BaTh TpapUKH sl U3yUEHUs NPOLIECCOB U
3aBHCUMOCTEM, IPU PELIEHUH 3334 U3 JIPYrHX Y4eOHbIX HPEIMETOB U
3aJjay U3 peabHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJIb30BaTh CBONCTBA M Tpapuku (QyHKUMH Ui
pelleHNs] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEHICHUN YpPaBHEHHU,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/layd pa3HbIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3314l U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATh BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI IIO YCJIOBHIO 3a/aud, MCCIEN0BATh IOJYyYEHHOE pEIICHHE U
OLIEHUBAaTh IPaBAONOAOOHOCTh pE3yJIbTATOB; YMEHHE MOJAEIMPOBATH
peasIbHblE CUTyallUM Ha SI3bIKE MAaTEMATHKH; COCTaBJISITh BBIPA)KEHUS,
YPaBHEHHs, HEPAaBEHCTBA M HMX CHCTEMBI II0 YCIOBHIO 33J1a4H,
UCCIIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTaT




VYMeHHe onepupoBaTh MOHATHAMU: cpeJHee apudmMeTHyeckoe, MearaHa,
HauOonpIllee ¥  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEPCHS,
CTaHJapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh WH(GOPMAIHMIO, TMPEACTABICHHYI0 B Ta0nMIax, Ha
JIrarpamMMax, rpadukax, OTpakarollylo CBOWCTBA PEAbHBIX MTPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TaOIHIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpau4eckux METOJAOB U  JJIEKTPOHHBIX CPEACTB; TrpaduyecKku
UCCJIE0OBAaTh COBMECTHBIC HAONIOACHHS C TOMOINBIO JUarpamm

paccenBaHus U JINHEWHOU PErpeccuu

YMeHue onepupoBaTh IOHATUSAMH: CIy4YalHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTb CIy4yalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpapUUECKUX METOJIOB; IPUMEHSTH
(bopMynbl CIIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEpOSATHOCTH, (popmyny bepHymmm, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATh BEPOSATHOCTH peEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BepOsSTHOCTEMH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlydaifHOW BeNWYWHBI, (YHKIUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, MOKa3aTeJIbHOIO M HOPMAJIBHOTO pPacHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpeleNeHHH  JUIs
peleHus 3aay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HWCCIIEAOBAaHUI, YMEHHE TPHBOIAUTH IPUMEPHI
NPOSIBJIEHUs] 3aKOHA OOJBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHHUSX; YMEHUE OTIEPUPOBATH TIOHSATHSIMH: COYETaHHE, TIEPECTAaHOBKA,
YHUCIO COYETAaHMH, YHMCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHl M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb M MHTEPIIPETUPOBATH MOJYYECHHBIN PE3YJIBTAT

YMeHue onepupoBaTh TMOHATHUAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YyIJA, IUIOCKUH  yroi,
JBYI'PAaHHBIA Yroj, TPEXTPAHHBIA YroJ, CKPELIMBAIOIIMECS MpPSMBIE,
NapaJUIEIbHOCTh U NMEPHEHIUKYISAPHOCTD MPSIMBIX U IUIOCKOCTEW, yroi
MEXAYy MPSMBIMH, YrOJ MEXIYy HPSIMOM M IUIOCKOCTBIO, YrOJ MEXAY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JIO IJIOCKOCTH, PACCTOSIHUE MEXKAY

MMPAMBIMH, PACCTOAHHUEC MCKAY IIJIOCKOCTAMHU,; YMCHHUEC HUCIIOJb30BaTh IIPpU
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pelIeHnn 3a1a4 u3ydeHHble (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOWIETO MHpA; CTPOHTH
MaTeMaTHYeCKUe MOJENHU C TOMOIIBI0 T'€OMETPUUECKUX TMOHSATHH U

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9U

YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIaIb (UTYpBl, 00BEM (DUTYDHI,
MHOI'OTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYCHHME MHOIOIDAaHHUKA,
Ky0, mapajuienenumnen, mnpu3Ma, NUpamuna, (urypa u HOBEPXHOCTH
BpallleHNs, LUWIMHIP, KOHYC, Wap, cdepa, IIomags cepsl, MIomanb
MOBEPXHOCTU NUPAMU[BI, IPU3MBI, KOHYycCa, IWIMHIpa, 00bEM KyoOa,
IIPSIMOYTOJIBHOTO NapajljIeNIeuIea, MUPaMUAbI, IPU3MBI, LWIMHIPA,
KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHUs KOHYCa W LIWIMHIDA,
NapajuleJibHblE OCH WM OCHOBAaHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, NUIMHIPA, KOHYCa; yMEHHE CTPOHUTH CEYCHHE
MHOI'OI'paHHMKA, U300pakaTh MHOTOI'PAaHHUKH, (UTYpBl U MOBEPXHOCTU
BpallleHUs1, UX CEYEHMUs], B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHUE MPUMEHSTh CBOMCTBAa T€OMETPUUECKUX (DUTYp, CAMOCTOSATEIIBHO
(bopMyIupoOBaTh ONpEeNIeHUs] U3ydaeMbIX (DUTYp, BBIABUTATH TMIIOTE3bI
O CBOMCTBax M NpH3HAKaX reOMETpUYECKUX (Uryp, 0OOCHOBBIBATh WU
ONpoBepraTh HX; YMEHHE NPOBOAUTH Kiaccuukanuwo @uryp 1o
pasIMYHBIM TPU3HAKaM, BBINIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MOCTPOCHUS

VYMeHne omnepupoBaTh TMOHSTHSAMHU: JIBIDKEHHE B  TMPOCTPAHCTRBE,
NapajuieabHbII MEPEHOC, CUMMETPUSI HA IMJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00WS, TOMO00HBIE (GUTYPBI;, YMEHHE
pacro3HaBaTh paBHbIE U TOJ0OHBIE (PUTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIB30BaTh T€OMETPUYECKHUE OTHOIIEHUS
IpH pElIeHUH 3a7a4; HAXOJUTh TEOMETPUYECKHE BEIUYHMHBI (JJIHHA,
yroy, Iomaab, o0bEM) NpHU peUIeHUH 3aJad U3 JPYruxX Y4eOHbIX
MPEAMETOB U U3 PEAIbHOW KU3HHU; YMEHHUE BBIUYUCIATH T€OMETPUUYECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAL TTOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (DOPMYJIBI M METONBI, B TOM 4YHCIE: TUIOMIAIb
MOBEPXHOCTU MUPAMUbI, IPU3MBI, KOHYCa, WINHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSMOYTOJIBHOTO MapajuIeenuIieia, MHPaAMHIBI, TPU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (puryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAs CUCTEMa KOOpAHMHAT,




BEKTOP, KOOPJIMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIO, PA3NIOKEHHE BeKTopa Mo 0Oasucy,
CKaJIsIpHOE TIPOU3BENICHUE, BEKTOPHOE TMPOU3BEACHHUE, YroJl MEXIY
BEKTOPAMH;, YMEHHE WCIOJIF30BaTh BEKTOPHBIA U KOOPAWHATHBIA METO]T
JUISL pelIeHUs] TeOMETPUYECKHMX 3aJad M 3aJad JpPYyrux y4eOHbIX

MPEIMETOB

YMenue BBIGI/IpaTB HOHXOIISIH_[I/IP’I MCTOH IJid PCHICHUA 3adadvu,
IIOHUMAaHHUC 3HAYUMOCTH MATEMATUKHW B M3YUCHHH IIPUPOJHBIX H
13 O6HI€CTB€HHI)IX mnmpoueccoB u ﬂBJIeHI/If/'I; YMCHHEC  pacCllO3HAaBaTb
MMPOABJICHUC 3aKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOJAUTH

IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKHn

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
11 HatypanbHbie u nienble uncnia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1 Panmonaneubie uucna. OOBIKHOBEHHBIE U JCCSITHYHBIE JIPOOH, TMPOIEHTHI,
' OECKOHEUYHBIE TTEPUONMUECKHUE TPOOH
13 ApudmeTndecknii KOpeHb HaTypalnbHOU cTeneHH. [lefcTBus ¢ apuMeTHUECKUMU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1ienpiM nokazateneMm. CTeneHb ¢ paroHaIbHBIM Moka3areneM. CBoiCTBa
' CTENEHU
L5 CuHyc, KOCMHYC M TaHIE€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHTEHC YHCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HATypaJIbHBIC JOTAPU(MBI
JetictBurenbHble  4uciaa. ApudMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnukEHHbIC BRIYUCICHUS, IPABUIA OKPYTJICHUS, PUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHUN




1.9

KommekcHrie yncia

2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Llensie 1 qpoOHO-pallMOHATILHBIC YPaBHEHUS
2.2 HppanronanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHH
2.4 [Toxa3zaTenbHbIE U JOTapUPMUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIMOHATbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHEeHUI. OnpeaeauTenb MaTpPULbI
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk QyHkuuu. BzaumHO oOpaTHbIE
' ¢yskun. YétHple u HeuéTHbIe pyHKkuuu. [leproanueckue GpyHKInUN
Ob6nacte ompefeneHuss W MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm ¢yHknum.
3. [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHUH.
' MakcumMymMbl ¥ MHHUMYMBI (GyHKnud. Hambonbinee W HauMeHbIlee 3HAYCHUE
(GYHKLHU Ha TPOMEKYTKE
33 Crenennast (QyHKIMS C HaTypalbHBIM W LENbIM ToKa3zateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHsS N-0i CTeNeHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toxa3zatenbHast u norapudmuyeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuui. CBoiicTBa  (YyHKUIHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS MOCJIEA0BATEIHLHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuIeckas mporpeccu. @opmyIia CII0KHBIX TPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (DYHKIMNA
[IpumeHeHne NPOU3BOJHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOOoNbIIero ¥ HaUMEHBIIIETO 3HAYCHUS (QYyHKIUHA Ha

OTpe3Ke




4.3

[TepBooOpaznas. UaTerpan

5 MHokecTBa 1 JIOTHKA
5.1 MHOecTBO, Onepalnuu HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTU B MPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpALICHUS
7.5 KoopauHatel 1 BEKTOPBI




