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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEJILHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarommXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHUs (PYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHHH PEATbHOIO M HUICANIBHOT0, XapaKTepe OTpPaXKEHUs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS,, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesTeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColuanbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABl Y4E€OHOM M TPYIOBON J1€ATEIBLHOCTH,



SBJISIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
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
O CTEIHAIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUH ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO OoJee
rIy0OKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

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

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHme yMEHHsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH M TeJla BpaIlCHUS;

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

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEPKAHUEM;

e pa3BUTHE  HWHTEJUIGKTYaJIbHBIX W TBOPYECKHMX  CIIOCOOHOCTEH
OOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyalUsiX M IpPHU U3YyUYEHUU JPYIHMX Y4EeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PELIeHHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEEIEHHBIM 00pa3oM OpraHu3oBaHHasi padoTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCcsl B Kypce€ CTEpPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  MPOCTPAHCTBEHHBIX 00pa3oB M  3ajad Ha  OIEpUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 HCXOJAHOIO COAECPIKAHNU.

OcHoBHbIE cozepikaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpEHEro 0011ero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpuun oTBoAuTCs 2 4yaca B Henelno B 10 kimacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsaMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napaJiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [lpocTteiine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune/; IoCTPOCHUE CEUEHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TpoeKuusi  GUrypbl  Ha  IJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepreHIUKYIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA IIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajiesienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS THPAMUJIA; NPaBWIbHAsA TPEYrojbHAs MUPAMHUIA W IPABUJIbHBIN
teTpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BbhlunciieHre 3JIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIONIA/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOOOHBIX TE.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KoMOuHnanuu Ten BpalieHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00béEME
IPSMOYTOJILHOTO TMapajuiesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM M1apa u miomasb chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miI0cKOCTH U B npocTpaHcTBe. CI0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIPaBUJl JACUCTBHM € BekTopamu. IIpsMoyronpHas cucrema



KOOpaMHAT B ImpoctpancTBe. KoopaumHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekropamMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, paccyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPY/IY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BJIASHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB M OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKW, [MOHHMMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH JeSITelbHOCTH, JTamoB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecnevusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUS:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(ukany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
yTBEpJUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

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

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECcCa, a TaKKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
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 CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOTYYEHHBIN pe3ylbTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHUs; COINOCTaBISATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaTbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIHHOCTH, TUIAHUPOBATH OPTAHMU3AIIMI0 COBMECTHOM
paboThI, pacrpeiesATh BUABI PabOT, TOTOBapUBATKLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABAaTEIbHOM pedekcud KaKk OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTPOJII THpolecca H
pe3yapTara peleHnss MaTEMAaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTHKEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

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

OmnepupoBaTh MOHATHAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBarh B3auMHOE paclONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yrojl ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN Napaijiesienunes, Kyo).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KkjIaccu(uKanuy  (BBINYKIBIE W HEBBIMYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSAMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPHUHIIUIIBI IOCTPOCHHSI CEUSHHH, UCTIONIB3YST METO/T CJICIOB.

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

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUIECKUX BEIIMUUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HAa BBHIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemate 3aaun Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH 10 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOIbl NpPU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyja) C© TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeEHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYIUPOBAHHOM MPOOJEMBbl, MOJEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATUSIMH: UUIUHAPUYECKAs IOBEPXHOCTh, OO0pa3yroIIHe
MWJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0OpazyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

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

OOBSACHITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

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 TJIOMIAAXM  TIOBEPXHOCTEH TN  BpalieHus,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpPMYII.

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

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00bEMaMu
OAOOHBIX 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, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO 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 YUCII0, OOBACHATH, KAKUMU CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpuMeHSTh NpaBUiIO NapasuieienuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy TeoMeTrpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemiate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WiIu alrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PEIICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1ay.

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

[IpUuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIMW3UPOBATH PEaAJIbHBIC
CUTyallud W IIPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IOUCKA PEUICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUCCKUX TTOHITHI M TEOpPEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BETUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
10 0 1
I Baenenue B crepeomerpuro https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 | Bbu6motreka [JOK
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 | 1 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
1 1 1
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
bu6mmoteka IIOK
M 11 1 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
1 1
6 OOBEMEI MHOTOrpaHHHKOB ? https://m.edsoo.ru/1c209e37
‘ bubmmoreka IIOK
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1 0 hitps://m.cdsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 6




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
I Tena spaiieris 12 ! ! https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 0 | bu6mmoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTtpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHMs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
IJIOCKOCTH, TIEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [IOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TIEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [TOK
> 11EP P https://m_edsoo.ru/db685¢73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha | bubnmnoreka [HOK

PUCYHKAX, Ha TPOCKIMOHHBIX
YCPTEIKaAX

https://m.edsoo.ru/a63959ed

HauanpHabie cBenenus o kyoe u
MUpaMuie, UX pa3BEPTKH U MOJIEITH.
CeueHusi MHOTOIPaHHUKOB

HauanpHabie cBenenns o kyoe u

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

bubnunotexa LIOK
https://m.edsoo.ru/3d8ffd32




nUpamMuje, MX pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMAaTUYECKOM

bubnunoreka LIOK
7 MMOCTPOSHUH CTEPEOMETPUH: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
INousarue 06 aKCHOMaTHIECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa LOK
’ https://m.edsoo.ru/239c8cb4
CTEPEOMETPHH U CIICACTBUS U3 HUX
IlousiTe 06 aKCMOMAaTUYECKOM
9 ocTpoe cTepeome aKCHO bubmmorexa [OK
IIOCTPOEHUH CT METPHUH: aKCHOMBI
P pEOMETP https:/m.edso0.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITonsatue 06 akCHOMATUYECKOM
10 ocTpoe cTepeome aKCHO bubmmorexa [JOK
IIOCTPOEHUH CT METPHUH: aKCHUOMBI
p P p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnoiokeHHe NPSIMbIX B
11 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmuoreka [IOK
napajijIeNIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
bu6nunorexa LIOK
12 NapajuleJIbHbIC NIPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapAJIEIIBHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapaienbHOCTh IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmorekxa [IOK
14 VYIIIBI ¢ COHANPABIEHHBIMU

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




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
. . bubnnorexa [IOK
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MIIOCKOCTHU: TETPad bubmmorexa [IOK
yP - TCTpad P, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEACHIH https://m_edsoo.ru/1d434d0f
b K
21 [Toctpoenue ceueHuit nommorexa [0
https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [TapamiensHOCT https://m.edsoo.ru/9a0a9%56
MPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HH(I:CKO(;Z”[[H'}I;C pneH WK IJ)'ISI HbIE brbmmorexa [IOK
- MEPTEIANIY AP https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapasenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubnmnorexa [JOK




pr[MOﬁ H IIJIIOCKOCTH

[Ipu3Hak nepneHaAuKyJIApHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEePIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePIEHANKYIISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:
31 aCPCTos[HHeyor IT)OLIKH 0 IJIOCKOCTH bubmmorexa [TOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:
32 ACCTOSIHUE OT TOYKH J0 IJIOCKOCTH bubmorexa HOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM 70 IIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(?CTOHHI/IGYOT l;O‘IKI/I 0 TTIOCKOCTH brbmmorexa [TOK
p f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
KonTponsHas pabora:
«IleprieHIUKYISAp U HAKJIOHHBIE:
34 aCCI”DFOHHI/Ie oyT TEI{KI/I 0 IUIOCKOCTH bubmmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT NPSMOM 10
MIJIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXIY bubnuotexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBIN yro bubmuorexa [IOK
JBYI'PaHHOI'O yIJjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN YIroJl, JMHEHHBIA YrOi bubmuoteka [JOK




JIBYTPAHHOTO yIJia

IlepneHquKyISIPHOCTD MIJIOCKOCTEM:

https://m.edsoo.ru/c7c777ed

bubnunoreka LIOK

38 HpHsHar H?pHeHHHKyHHpHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
IlepneHuKyISIPHOCTD MIJIOCKOCTEM:
39 Hp§3HaK HegHeEﬂI/IKyHHpHOCTH IBYX bubmmorexa LIOK
% https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHuKyISIPHOCTD MIJIOCKOCTEM:
40 Hp§3HaK negnegnnxynapHocm JBYX bubmmorexa LIOK
& https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApAx bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NepHeHANKYIIApax bubmrorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEx nepHeHANKYIAPAX bubmorexa [IOK
https://m.edso0.ru/9f246736
KonTponbHas padoTa no temam
44 "[lepneHIUKYISIPHOCTD MPSMBIX U bubnmnoreka [HOK
mockocTei" u "Yriasl MeX Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE brbmmorexa [TOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH, pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1
46 OCHOBAHHMS MTPU3MBI; IpsIMasi U bubnuotexa [JOK

HaKJIOHHAs MTPU3MBIL;, OOKOBast U
ITOJTHAs! IOBEPXHOCTh IIPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapannenenunen, npsaMOyTroJIbHBIN

bub6nmoreka [IOK

47 MapajuieenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Iupamuja: n-yroiapHas nupaMmuna,
IPAaHU U OCHOBAHUE IUPaMUIbL;
48 OOKOBAas M TIOJIHASI IOBEPXHOCTH bubmorexa HOK
. https://m.edsoo.ru/fblcd0as
MApPaMU/Ibl; IPABWIbHAS U yCEUEHHAsS
nupamua
[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MOHSATUE TPABUIBLHOTO

49 MHOI'OTPaHHUKA; IPaBUJIbHAS IpU3Ma bubanorexa [JOK
U TIPaBUJIbHAA TUPAMUJIA; IPABUIIbHAA https://m.edso00.ru/074c8865
TpeyrojbHas nupamuja u
IIpaBWIbHBIN TETpa’ip; KyO
[IpeacraBnenue o MpaBUIbHBIX

50 MHOTOTIpaHHUKaX: OKTadIp, bubmorexa HOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCA3P.
CuMMeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnmnoreka [HOK
CHUMMETPHU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajieJenuneaax, npaBuiIbHbIX
MHOTOTpaHHUKAX
Brruncnenue 31eMeHTOB

52 MHOTOTPaHHUKOB: p&0pa, AMaroHamu, bubmmorexa [OK

https://m.edsoo.ru/6¢cdbecef
YTJIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
53 IIOJIHOY ITOBEPXHOCTHU IIPSAMOM bubmuoreka [JOK

MPU3MBI, IDIOINA/Ib OCHOBAHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH

https://m.edsoo.ru/37d84157




NPSAMON PU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

IIOBEPXHOCTHU HpaBHHBHOﬁ

bubnunoreka LIOK

>4 TMPAMIZIEL, TEOPEMa O IUIOMARE. | https://m.edso0.ru/5603¢30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
T PAMH/TBI
55 KonrponsHas pabora o teme Bu6mumotexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
N bubnuorexa [{OK
IT
>6 onsie 06 0bneme https://m.edsoo.ru/7ad0020b
N bubnuorexa [IOK
37 O0bEM mpamue! https:/m.eds00.ru/235171b3
N bubnuorexa [IOK
58 0
OObEM mapamuE! https://m.edsoo.ru/f47dfefd
. bubmuoreka [IOK
5 0
? OObEM mapamuE! https://m.edsoo.ru/79¢10312
N bubnuorexa [{OK
60 O0bEM mapaMuE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OObEM IpHMEI https:/m.eds00.ru/79853608
N bubmuorexa [IOK
62 06
DEM TIPHSMET https://m.edsoo.ru/1053890
N bubmuorexa [IOK
63 06
EM TIPHSMET https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bu6muoreka [JOK
"O6bEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpeHue, 06001IeHNE bubnunorexa LIOK

cHCTEMaTH3aInsI 3HAaHUH.

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




[Toctpoenue ceuenuii B
MHOT'OIPaHHUKE

[ToBTOpeHME, 0000IIEHNE
CHCTEMATH3aLMs 3HAHWIA.

66 Brrunciienue pacCTOsSHUN: MEKIY | bubnuorexa [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEUIUBAIOIIUMHUCS IPSIMBIMU
bubnuoreka [{OK
67 HToroBast KOHTpOJIbHAS paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEMaTHU3AIMs 3HAHUH.
Beruucnenue yrioB: Mex1
68 CermHBanmyHrMHcs{ HpﬂMIiMI/I, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXy NMPSMOU U TIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTuueckue p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 JTUaMETp; TUIOIab TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxenue cdepsl, mapa Ha | bubanorexa [JOK
mockocTd. CeueHus mapa https://m.edsoo.ru/bc15{7{2
unuuapuyeckas HOBEPXHOCTb,

4 o0pa3yolne UIHHIPHIECKOI 1 bubmuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas u OCb; 1 bubnmnoreka [HOK
I0a1b OOKOBOW U TOJTHOMN https://m.edso0o.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka mumHapa.

6 Ceuenus nuIMHIpa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEPIECHIUKYISIPHON OCH LIUIUHAPA)
bu6muoreka [JOK
7 KoHnnueckas moBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yromune KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIINHA,

8 oOpa3ymollas 1 och; IJI0Ab bubmmorexa [JOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
Y cedéHHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIzI/Iﬂ u gOKzI;;{l bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus konyca (TUIOCKOCTBIO, bubmmoreka [JOK
rapajieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXO/ASIIEH uepe3
BEPILUHY)

1 KomOunamus ten BpareHus u bubmuorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIN OKOJIO

12 cdepsrl; chepa, BOUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHUK WJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [TonsTe 06 06bEMe. OCHOBHBIC bubnuorexa [{OK
CBOMCTBA 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OGbEM LHpa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OObEM tapa it MIOAb ChepEI https://m.edsoo.ru/d189bde2
16 [TogoOHbIE TENa B MPOCTPAHCTBE. bubmmorexa [TOK

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




CoOTHOIICHUS MEXTY TUIOIIAISIMA
MOBEPXHOCTEH, 00BEMAMHU
MOT00HBIX TEJ

17 KonTponbHas pabora no Temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembl TE" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha IJI0CKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clio)keHHe ¥ BEIYUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO
MHOYCHHE BEKTOPa Ha AHC https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMILJIAaHAPHBIM I]:GKTO TEM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenumnena
Pemenune 3ama4, CBSI3aHHBIX C
22 MPUMEHEHHUEM TIPaABUII JIEUCTBHIH C bubmorexa HOK
P papiiA https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METO/T
23 m I/Ip CIICHUN FCOMe’ll:“) HYECKUX bubmorexa HOK
prp p https://m.edsoo.ru/d3alfe30
3a71a4
[IpsiMoyronbHas cucteMa
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bekropa. [Ipocreiimne https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
75 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenne yrioB Mexmy bubnunorexa LIOK

IMPpsAMBIMHA U IINIOCKOCTAMHA

https://m.edsoo.ru/8efbe78¢e




KonTponbhas pabota no teme

bu6nmoreka [IOK

27 "Bextoper n K?OpﬂHHaTH i ! https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1

73 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubnuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
[JITAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE U

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1

30 CHCTeMaTHu3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efeQ
penieHus
[ToBTOpenue, 06o0IIEeHNE U

31 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun 1 bubmuorexa [IOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U

1 cucreMmarusanus 3HaHui. OCHOBHEIE | bu6mmoreka IIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 WroroBas koHTpoJsibHAs paboTa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600mEeHNE U 1 bub6mmorexa [IOK

CHCTEMAaTHU3aIINs 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




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 MOHATUSIMH: TOUKA, MPSAMasi, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CIICICTBUS U3 HUX MPU PEIICHUHU
' reOMETPUUYECKUX 3a7a4
- OnepupoBarh MOHATHSAMH: TNapalieIbHOCTh W MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE pacloioXKeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOTO YIJia,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, IpaaycHas
Mepa JBYTPaHHOIoO yria
_p OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPABUIIHLHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUIBl MHOTOTPAHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajieNenuIe], Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
. Kknaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE ¢ HAKJIOHHBIE TIPHU3MBI,
napajuieJIenuIeIbl)
79 OnepupoBathb MOHATUSMU: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHUHIUIBI  MOCTPOCHHUSI CEYCHHWHW  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
211 Ctpouth ce4eHHss MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOX/IEHUE TE€OMETPUUYECKUX BEIUYHH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUH CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSAHUN MEXAY IBYMS TOYKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKH O

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIMMHUCA ITPAMBIMHA

7.13

PemraTe 3aa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHSASA HU3BCCTHBIC aAHAJIUTUYCCKUC MCETOAbI IIpH
pelIICHUHN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4d Ha BBIYHCJICHHUC YIJIOB
MCXKAY CKPCIIHMBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ININIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.16

7.17

Beruucisate 00bEMBI M IUIONIIAJIM  TTOBEPXHOCTEH MHOTOTPaAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXKIY IUIOMIAISIMHU MOBEPXHOCTEM, 00BéMamu MOJO0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCETpPHUA B IIPOCTPAHCTBE, LCHTP, OCbhb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

N3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, TMPEeACTaBICHHYIO Ha
yepTexkax U PUCYHKAX

[Ipumensats reomerpuueckue (akThl JUIsI PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIAroB pEILICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTelime MOporpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

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

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHATH MONTyYeHHbIE 3HAHUS HA MIPAKTUKE: aHAIM3UPOBATh PEalbHbIC
CHUTyallul W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TIOMCKA
pereHust MaTeMaTHYECKU copMyIupoOBaHHOK npooIeMBl,
MOJICJINPOBaTh peabHbIE CUTYAllMH Ha SI3bIKE T€OMETPHUH, MCCIIEN0BAThH
MOCTPOEHHBIE MOJIENU C HMCIIOJIb30BAaHHUEM T€OMETPUUYECKUX MOHATHH U
TEOpeM, amnmapara anreopsl, pelaTh MPAKTUYECKUE 3a7aui, CBI3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCIUYNH




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 CJI04, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Ten BpalleHHUs,
' FEOMETPUUECKUX TeJl C MPUMEHEHNEM PopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHUK, BIHMCAaHHBIM 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
. N3o0paxats m3ydaempie GUTYPHl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' 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 TEOMETPUUECKUX (Urypax, MpeACTaBICHHYIO 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 IPOCTPAHCTBE




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 KOOPAHWHATBI 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 IIPOU3BEIEHUE, PAaCKiIalbIBaTh BEKTOP MO

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 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH 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-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMECTPUICCKHUX 3a/1a1

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
pealibHble CUTyallUM U TPUMEHSATh H3y4EHHbIE IOHATHSA B IpoOIEcce
MOUCKAa pEIIeHUs MaTeMaTH4ecKu C(HOPMYITUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T€OMETPUHM, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUIeCKUe 3aJaul, CBsI3aHHBIE 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  IOCTPOSCHUU  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  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy TPSIMBIMH B IPOCTPAHCTBE.
[TapanneabHOCTh MIOCKOCTEN: MapaljiebHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocreitmme mpocTpaHcTBeHHBIE (DUTYPHI HA TIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, IOCTpOCHUE CedYeHHM

7.3

IlepneHgUKYIAPHOCTE MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIbHBIE U IEPIIEHAUKYIISIPHBIE K IITIOCKOCTH, PU3HAK
NEPIEHAUKYIAPHOCTH IIPSIMOM U IUNIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHAUKYIISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy TMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIUs (PUIypbl HAa TUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUilockocte. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTue MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IPU3MBI, NpsIMas U HAKJIOHHAs NMpHU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTD NMpu3Msl. Ilapannenenunen, npsiMOYroJIbHbIN apauieaenue
u ero cpoucTsa. [lupamuna: n-yroapHas nupamMmuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBasi U IMOJIHAS MMOBEPXHOCTb MHUPAMM[BI, NPABUIbHAS M yCEUEHHAs MUpaMUa.

DJIeMEHTHI IIpu3Mbl MW IMHPAMHIBL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUC




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAS NpU3Ma M MPAaBWIbHAS MNUPAMHIA,
IpaBWJIbHAs TPEYrojbHas MUpaMUAA U IPaBUIBHBINA TeTpalap, Ky0. [IpeacraBnenne
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

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
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 IUIOIIAAH

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 MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBECPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yronue KOHUYECKON MMOBEPXHOCTH, 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: neHtp, paauyc, AMaMeTp, Iiouiaab NoBepxHocTH cdeprl. Bzanmuoe

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. MHOTOTPaHHUK, OMHCAHHBIN

0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPAILICHHS

6.6

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

koHyca. O0bEM mapa u rionaab chepbl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00hEMAMHU MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE 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 cucreMa KoOpAMHAT B mpocTpaHcTBe. 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'COMCTPHYCCKUX 3a1a4



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 J10Ka3aTeNbCTB, alrOpUTMaMU peElIEHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/ielIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, 0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
1 OLICHMBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEPALMU Haj
MHOKECTBAMH; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs pealbHbIX IMPOLECCOB U ABJIICHUN U IPU PELICHUH
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 MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTETeHb C IIENIBIM MOKa3aTeaeM, KOPeHb HATypalIbHOW CTETEHHU, CTETICHb
C palMoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
Mokasarenem, JiorapudmM 4YUCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOIBHOTO YHCJA, OCTATOK IO MOIYII0, pPaldOHAIBHOE YHCIIO,
HppaloOHaIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
2 paloHaIbHBIX, JICUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPU3HAKHU JCINMOCTH, HauMEHbIITNN 06IIII/II\/II JACIUTCIIb U HANMMCHBIICC
obmiee kpaTHoe, anropuT™M EBKiMaa mpu penieHnu 3agad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUUA U Hp606pa3OBaHI/I$I BI:Ipa)KCHI/Iﬁ cO
CTENeHsAMH M JorapudmMaMu, MmpeoOpa3oBaHUsl IPOOHO-PAIIMOHAIBHBIX

BLIpa)KeHHﬁ; YMCHHUE ONCPUPOBATH IMOHATHAMHA: MOCJICIOBATCILHOCTD,




apudmeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yOBbIBamoIIasi TEeOMETpPHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M0CJIEI0BATEILHOCTH, B TOM YHUCIIE C IOMOIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpulia 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB W CHUCTEM; YMEHHE peEIlaTh YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEIIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCcTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GbyHKIMM, SKCTpeMyM (QYHKIMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEXKYTKE, HepepbIBHas (DYHKIIHS, aCUMIITOTHI Ipaduka
GbyHKIMY, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YyMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMY; yMEHHE HAaXOJUTh INPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MNPOU3BOAHYIO MJs HCCIENOBaHMs (PYHKLUH,
HaXOJUTh HAMOOJbIIME M HAWMEHBIINE 3HAUYEHUS (YHKLUUN; CTPOUTH
rpauKi MHOTOUYIEHOB C HUCIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO U HAXOXAECHUS HAWIYy4dlIEero

pE€IICHUA B NPHUKIAJHBIX, B TOM YHCJIIC COIHAIbHO-DKOHOMHUYCCKHUX M




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

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIMS (YHKUWH, JTUHEWHas (yHKUIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMHM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTh TpapUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU peIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rTpadukm QyHKOMA yIs
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ apaMeTpaMu; U300pakaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEIOBAThb IIOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; yMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33J]a4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHM C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeIuaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJeKaTb,
MHTEPIPETUPOBaTh MH(GOpPMAIMIO, TMPEACTaBIEHHYI0O B TaliuIax, Ha
quarpammax, rpadukax, OTpaskarolly0 CBOWCTBA PeabHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaguyueckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TrpauuecKu
UCCIIEIOBaTh COBMECTHBIE HAOJIOACHUS C TOMOUIBIO  JHarpaMm

paccerBaHMs U JUHEUHOU perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTb CIYy4YaHOrO COOBITHS; YMEHUE 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 BEJTUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BENWYHMHBI, (DYHKUMM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO PpaCIpECIICHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TMPUBOIUTH MPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWU, YHUCIO TMEepecTaHOBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS TS pEeLICHHS 3a7aY;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue omnepupoBaTh IOHATUSAMHU: TO4YKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIja, IUIOCKUH Yrou,
JBYTPaHHBIA yroji, TPEXTPaHHBIM YroJl, CKpPELIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YIOJI MEXAY IPSIMOH U IUIOCKOCTBIO, YIOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPH
pellleHnn 3a1a4 U3ydeHHble (aKThbl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpA; CTPOUTH
MaTeMaTHUYeCKUe MOJENH C IOMOIIBI0O T'€OMETPUUECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATHUSAMH: IJIOHIAAb (UTyphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapauienenumnen, npu3Ma, nupamuaa, (urypa u HOBEPXHOCThH
BpaIlEHNs, LUWIMHIpP, KOHYC, map, cdepa, IIomaas chepsl, MIomanb
MOBEPXHOCTU TMHPaMHJIbI, TPU3MBI, KOHYyCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LUIMHIPA,




KOHYyCa, IlIapa, pa3BEPTKa MOBEPXHOCTH, CCUEHUS KOHYCa U LWINHIPA,
NapaJUIeJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE 111apa, IUIOCKOCTH,
Kacaromascss cdepsl, LMIMHIPA, KOHYCa; yYMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHl U MOBEPXHOCTU
BpAILCHUs, UX CEYCHMS], B TOM YHCJIE C IIOMOILBIO 2JIEKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
(bopMynHpOBaTh ONPEEIICHUS] U3Yy4aeMbIX (Uryp, BBIABUIaTh MMIIOTE3bI
O CBOHMCTBaxX M NpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
olnpoBepraTb HUX; YMEHHME IPOBOAUTH Kiaccudukauuo ¢uryp mo
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, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HUCIOIB30BAaTh T'COMETPUYCCKHE OTHOIICHHUSI
IpH pEIIeHWH 3a7ad; HaXOJUTh TeOMETPUYCCKHE BEIUYHHBI (JTHHA,
yroy, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATHHOHN JKU3HH, YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa/lb, O0BEM, IUIOMIAb MOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJBHOTO MapaijiesienuIea, MUpaMUIbl, PU3MEI,
WIMHApPA, KOHYyCa, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHE OOBEMOB

1oJI00HBIX QUryp

VYmenue ONCpHUPOBATH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3oKEeHHE BEKTopa 1o Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOU3BEACHUE, YIOJl MEKIY
BCKTOpaMH; YMCHHE HCII0JIb30BAaTh BeKTOpHI)II\/’I u KOOp}IHHaTHI:Iﬁ METO/
JUIS pEIICHWsl TEOMETPUYECKMX 3ajJady W 3ajad JAPYruX YueOHBIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHS 3a/lauu;
[IOHUMaHUE 3HAYUMOCTH MATEMAaTUKA B U3YYCHUH NPUPOAHBIX H
OOIIIECTBEHHBIX MPOLECCOB M  SBICHHWH; YMEHHE pPAacCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUA POCCUUCKOM U  MHUPOBOH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
- Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBus ¢ apudmMeTHIecKuMu
' KOPHSIMM HaTypaJbHON CTEIIEHH
14 Crenens ¢ nenbim nokaszareneM. CTeneHb ¢ paMoOHAIbHBIM IT0Ka3areneM. CBoMCTBa
' CTENEHU
s CuHyCc, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO 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
pe3yJpTaTa BBIYMCIEHUN
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 JOrapuPMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU 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. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIM
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. Hambomblnee W HauMeHbIllee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
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. CoiicTBa  (GyHKIUH,
' 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 Gpynkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (QYHKLINN
[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, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 I'eomeTpus
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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.
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METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MGTOI[I/I‘-ICCKI/IG U JAJAKTUYICCKNC MAaTCPHAJIbI

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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