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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
TOCyIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEAHETO 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPA3BUTHUS U HEMPEPBIBHOIO 0Opa3oBaHUS,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH U HPOMCXOKJIEHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHus, Tak Kak oOO0ecrneyrMBaeT BO3MOXKHOCTb HW3Yy4Y€HHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh W OIPOBEPrarTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00ONACTSIX AESITeThHOCTH 4ejoBeka. OpHEHTalus 4YelOoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM JESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYCCKOU MEATSIBHOCTH 0 MHOTUM HalpPaBJICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BaHUsA CHUCTEMATHUYECKUX TIEeOMETPUYECKUMX 3HAHUNW U JACHCTBHM,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyJaroIMXCcsl CPEeIHEN ITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHEHUN
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, OHU MMEIOT BO3MOXKHOCTh M3YUUTh F€OMETpPHUIO OoJjiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHsI  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTEeMaTHYCCKUX MOJIEISAX, MO3BOJISIONIMNX OMUCHIBAThH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHHS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKMX 3a7ad W 3amaad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJIEIIU, IPUMEHATh OCBOECHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4YEeHWs 3aJay, pelIaeMblX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUM NPOBOAMUTCS 3a CUET pElIeHUs 3aJad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHMS €T0 UCXOJHOTO COAEPIKAHMS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KAaTeNbHbIM JIMHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJEHHE TIE€OMETPUUECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasys MPOYHbIE MHOKECTBEHHbBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B POCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuyecs mnpsMble. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MapauIeIbHbIE W TEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS MpPU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaxX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH HPSIMOM IPU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEl.

11 KIIACC

Tesia Bpalmenus

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

Konunueckass moBepXHOCTh, 00pa3ylomnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETP; IUIONMIAJb MOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdepsl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpancTBe. CloKeHHE U BEIUYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJIbTaTbl  OCBOEHHUS  IPOrpaMMmbl  y4eOHOro  IpeaMmera
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOYYAIOUIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUUCKOTrO OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHUECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUHN, MPOIEAYp FPaKAaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U IIP.), YMEHUEM B3aHUMOJCIHCTBOBATH C COLIMAJIBLHBIMU
UHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKUHUSAMU U HA3HAUECHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUMCKON TPa)KJaHCKOM HJEHTHUYHOCTU, YBAXKEHUS K
IPOLJIOMY M HAaCTOSIEMY POCCHMCKOM MaTE€MaTHKH, LIEHHOCTHBIM OTHOILEHUEM K
JOCTHIKEHHSIM POCCHMCKUX MAaTEMAaTUKOB M POCCHMCKOM MaTeMaTH4YeCKOW IIKOJBI, K
UCIIOJIb30BAHUIO 3TUX JOCTHXKEHMM B JpYruX HayKaxX, TEXHOJOrusax, cdepax
HKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHUEM JTYXOBHBIX LEHHOCTEH POCCHUCKOrO Hapoja; c(hopMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, AITHUYECKOTO IIOBEIEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U JACSITEIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOIO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPYy, BKJIIOYAas OSCTETUKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00OBEKTOB, 3a/lad, PEUICHUHN, pacCy IACHHUMN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

Cc(OPMUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
3I0POBOTO U 0e30macHOro 00pasza >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXA,
perynsipHas (u3MyYecKass aKTHUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MpHU
3aHSTHUSIX CIIOPTUBHO-03/I0POBUTEIILHOM JESITEIIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM ILIEHHOCTH TpPYAOJIIOOMS; HHTEPECOM K
pasznuyHbIM cdepam TpodecCHOHaTbHON AESITENbHOCTH, CBI3aHHBIM C MAaTEMATHKON U
e MPUIOKEHUSIMHU, YMEHHEM COBEpILATh OCO3HAHHBIA BhIOOp Oyayuien npodeccuu u
pean30BbIBaTh COOCTBEHHBIE YKU3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpa30BAaHUIO HA MPOTSHKEHUH BCEHl >KU3HU,
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEILIEHUH MPAKTUYECKUX 3a7a4 MaTEeMaTHYECKOM
HaIpaBJICHHOCTH.



IKo0JIOru4YecKoe BOCIIUTaHUE:

COPMHPOBAHHOCTHIO  DKOJIOTHYECKOW  KYJIbTYPhl, TIOHUMAHUEM  BIHSHHUS
COITMATTbHO-DPKOHOMHUYECKUX IIPOIIECCOB HA COCTOSHHE TMPUPOJHOM M COIUAIbHOM
Cpe/bl, OCO3HAHHEM TJIO0AJTBLHOIO XapaKTepa KOJIOTHYECKHX IMPOOJIeM; OpHeHTaIen
Ha MPUMEHEHNE MaTEeMaTHUYECKUX 3HAHUU JIJI PEIICHHS 3a/1a4 B 001aCTH OKPYKaIOIIeH
Cpenbl, TUTAaHUPOBAHUS TIOCTYIIKOB W OIEHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKaIOIIEN CPEIBL.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHUPOBAHHOCTHIO  MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHEM MaTeMaTHYCCKOU
HayKHU Kak c(hepbl 4eTOBEUCCKOM ACITEIBHOCTH, ATAIOB €€ pa3BUTHS U 3HAYMMOCTH JIJIS
pa3BUTHS MUBWIN3AIMN;, OBJAJACHHEM SI36IKOM MaTEMaTUKH ¥ MaTeMaTHYCCKOM
KYJbTYPOH KaK CPEJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIAThH MPOEKTHYIO
HCCIIeIOBATEIbCKYIO JEATEIbBHOCTh MHANBUIYaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHbBIe pe3yJabTaThl OCBOCHHS IPOTpaMMbl  y4eOHOTO MpeaMera
«MaremaTrkay XapakTepU3YIOTCS OBJIAJCHHEM YHUBEPCATHHBIMH HO3ZHABAMEIbHbIMU
OelicmeusMuU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUIMU, VHUBEPCATbHbIMU
DpeyNIAAMUBHBIMU OetiCMBUIMU.

1) Vuueepcanvuvie nosnasamenvuvle oeticmeus,, obecneuusarom opmuposanue
0A308bIX KOZHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue Mmemooos NO3ZHAHUSA
OKpYIHCcarouieco Mupa, npuMeHeHue J102ULecKux, Uccied08amenbCKux onepayull, yMeHuil
pabomams ¢ uHpopmayueti).

ba3zoBble 1ornyeckue AecTBUS:

e BBIABISITH W XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWHA MEXAY MOHATUAMU; (OPMYIUPOBATH
OTpEeIeICHUs] ~ TOHATHH;  yCTaHABIMBAaTh  CYIICCTBEHHBI  TPHU3HAK
KIaccu(uKanyy, OCHOBaHUSA Ui OOOOIIEHHWS W CPaBHEHUsS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATB, dbopMmynupoBaTh U NpeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAUTENbHbIE W OTpUIATENbHbIC, €IUHUYHbIE, YacTHbIE M OOLIUE;
YCIIOBHBIE;

e BBIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPECYUS B
(dakTax, IaHHbBIX, HAOJIOJACHUIX U YTBEPXKACHUSIX; MpeasiaraTh KpUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

e JenaTh BBIBOALI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJIUTH CAMOCTOATENBHO 0KA3aTEJIbCTBA MAaTEMATHUYECKUX YTBEPXKACHUN
(mpssMble M OT NPOTHBHOIO), BBICTpauBaThb AapryMEHTALUIO, IPUBOIUTH



IpUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC CYXICHUS U
BEIBOJIBL;

BBIOMpaTh CIOCOO pemieHus ydeOHOW 3ajadyu  (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHUs, BHIOMpATh HamOoJee TOAXOAAIMUNA C  YIETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KakK MCCIEIOBATENIbCKUNA HMHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTh  BONPOCHL, (PUKCHPYIOIIME MPOTUBOpPEUHE, MpoOsIeMy,
yCTaHaBIMBAaTh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIETOBAHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEN MaTeMAaTUYECKOro 0OBbEKTa, SIBICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaAMHU, SBJICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENILHO (OPMYJIMpOBaTh OOOOLIEHUS W BBIBOJABI IO pPeE3yJbTaTam
IPOBEAEHHOIO HAONMIOAEHUS, HCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIPOLlECCa, a TaKKe BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

2)

BBISIBJIATH AepUnTel WHQOpPMAIMK, JAaHHBIX, HEOOXOIWMBIX JUIsi OTBETa Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

BbIOMpaTh MH(GOPMALMIO M3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UpPOBaTh U MHTEPIPETHPOBATh UH(POPMALIMIO PA3TUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh HH(OpMaALUIO, TPEACTAaBIATh €€ B pPa3iIMYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaJIEKHOCTh uHpopmaru 1o CaMOCTOSITEIIBHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.
Ynueepcanvhoie KOMMYHUKAMUGHbLE oeticmeaus, obecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6 06yqa}0mux0}z.
OO01menue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJICHUS B COOTBETCTBHH C YCJIOBHUSIMHU H
HEeJSIMA OOILEHHUS; SICHO, TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M MMUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 X0y PEIICHUs 3a/lauH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJZie OOCYXJEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBl,
npoOyieMbl, pemaeMol 3aJayd, BBICKA3bIBATh HJIEW, HAICJICHHbIE Ha IOHCK
PELIEHHUS]; COMOCTABIATh CBOU CYXIEHUS C CYXIACHUAMHU JPYTHMX YYaCTHHUKOB
nuanora, 0OHapy>XKMBaTh Pa3IMUME U CXOACTBO MO3UIUI; B KOPPEKTHOH hopme
bopMyaMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



e TMPEACTABIATh PE3YJNbTAThl PEUICHUS 3aJa4d, SKCIEPUMEHTA, HCCIEIOBAHUSA,
MPOEKTa; CAMOCTOATEIBHO BBIOMPATH (OpMAT BHICTYIUIEHHSA C YUYETOM 3aaauy
IPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH.

CorTpyaHu4ecTBoO:

e IIOHMMAaTh M HCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOM M WHAUBUIYAJIBHON
paboOThl MpU pElIEHWH Y4YeOHBIX 3a/Jad; OPUHUMATh LElb COBMECTHOM
JeSITEIbHOCTH, TJIAHUPOBATh OPTaHU3ALUI0 COBMECTHOM paboThI, pacTpeiesiTh
BUJbl paboOT, JOroBapuUBATHCA, OOCYXAATh MPOIECC M PE3yabTaT pPadOTHI;
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

e YYAaCTBOBaTh B IpyNmoBbIX (hopmax paboThl (0OCYyXkAeHUS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» M HHBIE); BBIIOJHATH CBOKO 4YacTh pPadOTBl U
KOOPJIMHUPOBATh CBOU JCUCTBUSL C APYIMMHU 4J€HAMU KOMAaHJbl; OLEHUBATH
KayecTBO  CBOEro  BKJaJa B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuensie Oeticmsus, obecneuusaiom Gopmuposanue

CMBICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusamnus:

e COCTAaBJIATh IUIaH, AJITOPUTM pPELICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PEIIEHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

e BJIQJICTh HaBBIKAMHU MO3HABATEIBHON PEIIEKCUN KAaK OCO3HAHMUS COBEPIIAEMBIX
JNEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB; BIAAETh CIIOCOOAMU
CaMONPOBEPKH,  CAaMOKOHTpPOJISI  Ipoliecca W pe3yJbTata  pelIeHUs
MaTeMaTUYECKOM 3a4auu;

e TMpPEABUAECTH TPYIHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTh IpPH PEIICHUH 3a/ayH,
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yJbTaTa LIETU U YCIOBUSAM, OOBICHATH MPUYUHBI
JNOCTH)KEHMSI WJIM HEIOCTHKEHHUS pPe3yJIbTaTOB JIEATEIbHOCTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMas, INIOCKOCTb.
[IpyMeEHATP aKCHOMBI CTEPEOMETPUM M CIEACTBUS HU3 HHUX MNPHU PEUICHUU
F€OMETPUYECKUX 3a1a4.



OnepupoBaTh NOHATHSAMU: NAPAIEIBHOCTh M MEPHEHIUKYISIPHOCTD NPSIMBIX H
IIJIOCKOCTEN.

KnaccudunmpoBats B3aMMHOE pPACHOJOKEHHE TNPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMHU: JBYI'PAHHBINA YTOJ, TPAHU JIBYTPAHHOIO Yria, pedpo
JBYIPAHHOTO YTJIA; JIMHEMHBIM YroJl ABYTPAHHOIO YIJIa; TPaayCHas Mepa ABYTPAHHOTO
yria.

OnepupoBaTh NOHATHUSMHU: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBINA
MHOT'OI'PaHHHUK, 3JIEMEHTHl MHOI'OT'PAHHUKA, ITPABUJIbHBIA MHOTOTPaHHUK.

Pacrnio3HaBaTh  OCHOBHBIE BHJbl MHOTOIPAaHHHUKOB (TIUpaMuaa; MOpU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccuduumpoBare MHOTOTpaHHUKH, BbIOMpas OCHOBAaHMS AJIA KiacCU(UKAIUU
(BBIITYKJIbIE U HEBBIIYKJIbIE MHOTOIPAHHUKH; MPABUJIBHbIE MHOTOI'PAaHHUKH; MPSIMBIE U
HAKJIOHHBIE PU3MBI, TapaJlJIeICITUIEIbI).

OnepupoBaTh MOHATUAMH: CEKYIIAs ITIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEOB.

CTpouTh CeueHuss MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3agaunm Ha HaXO0XJIEHHWE TE€OMETPUUYECKHUX BEJIMYMH MO OOpa3laM WIu
aNrOpuTMaM, NPHUMEHSS M3BECTHBIE AHANMUTHUYECKUE METOABl IIPU  PEUICHUHU
CTAaHJAPTHBIX MATEMATHYECKUX 3aad HA BBIYMCIEHUE PACCTOSIHUM MEXAY ABYMS
TOYKaMH, OT TOYKH J0 IPSIMOM, OT TOYKH A0 IIJIOCKOCTH, MEXKIY CKPELIUBAIOLIUMHUCS
IIPSAMBIMH.

PemaTte 3amauM Ha HAXOXKJIEHHE T€OMETPHUECKMX BEIMYMH MO 00pa3nam Wi
aNrOpuTMaM, NPHUMEHSS M3BECTHBIE AHAMTHUYECKUE METOABl IIPU  PELICHUU
CTAaHJAPTHBIX ~ MATEMAaTHMYECKMX  3a4a4  HA  BBIUYMCICHHE  YIJIOB  MEXIY
CKPEIMBAIOIIMMUCA MPSIMBIMHU, MEXAY HPSIMON U INIOCKOCTBIO, MEXKAY IJIOCKOCTSIMH,
JIBYI'PaHHBIX YIJIOB.

Beruucnarh 00BEMBI M IUIOMIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuza) ¢ NpuMEeHEeHHEeM (OPMYJl; BBIUUCIATH COOTHOIICHUS] MEXKAY IUIOLIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATHAMHU: CUMMETPHUS B NPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U MIIOCKOCTh CUMMETPHUU (DUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBaTh W MHTEPHPETUPOBATH  MHGMOpPMALUMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUrypax, MPEACTABICHHYIO Ha 4YepTexkax u
PUCYHKAX.

[TpumensTh reomerpuueckue (GaxkThl ISl PEHICHHS] CTEPEOMETPHUYECKUX 3ajad,
IIPEAIOJIAararolMX HECKOJIbKO IIAaroB PELICHUs, €CIU yCIOBUS NPUMEHEHUs 3aJaHbl B
SBHOU (opme.

IIpumeHaTs  mpocTeWIMe  MpPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.



[IpuBoaMTH MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NMPHUPOAE M >KH3HHU,
pacIio3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpuMeHATh TMOJNy4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEAIbHBIE
CUTyallUM W TPHUMEHITb H3Y4YEHHBIE IIOHATHA B TPOLECCE IIOUCKA pEUICHUS
MaTeMaTHYECKU C(HOPMYIMPOBAHHOW MPOOIEMBI, MOAEIUPOBATh PEAJIbHBIE CUTYallUH
Ha A3bIKE TE€OMETPUHU, HCCIEI0BAaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM
TeOMETPUUECKUX TIOHATUH W TeOopeM, ammapara ainreOpbl; pemaTh MNPaKTHUYECKUe
3aJ1a4yy, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIIMUMH.

11 KIIACC

OmnepupoBaTh MOHATHSMM: LMJIUHAPUYECKAas TMOBEPXHOCTb, 0Opasyroliue
UUIMHAPUYECKONM TOBEPXHOCTH; IWJIMHJP; KOHUYECKas MOBEPXHOCTh, OOpa3yrouiue
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI OJYUYEHUS TEJ BpalLlEHUSI.

KnaccudunmpoBats B3auMHOE pacroiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA
CErMEHTAa; IIAapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IMIAPOBOIO CJOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI U MIIOMIAAN TTOBEPXHOCTEHN TeN BpalleHUs, T€OMETPHUUECKUX
TeJ C MpUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIHUCAHHBIA B cepy U ONMUCAHHBIN
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPAICHMUSL.

BblUMCHsATE COOTHOIIEHHMS MEXAY IUIOIIAAIMU TIOBEpXHOCTEH M 00bEMaMu
MOJO0HBIX TE.

N300paxars u3ydyaemble (PUTypbl OT PYKU U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbImonHATh (BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buz1 cBepxy, COOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILCHHUS.

W3BnekaTb, UWHTEPOpPETUPOBATH W  IpeoOpa3oBbIBaTh  MHGMOpPMAIUMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUrypax, NPEACTABICHHYIO Ha 4YepTexkax u
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONHATE JEHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB M YMHOXKECHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[TpumeHsTh MpaBUiIO NMapaieaenunesaa.

OnepupoBaTh MOHATHUAMH: JACKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJ MEXKIY BEKTOPAMH,
CKaJISIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPBI.



HaxoauTts cymMMy BEKTOPOB M MPOU3BEICHHE BEKTOpAa HAa YHCIO, YTOJ MEXIY
BEKTOpaMH, CKaJsipHOE  TPOM3BEJACHHE, pacKiaJblBaTh  BEKTOp 1O  JBYM
HEKOJUITMHEAPHBIM BEKTOPaM.

3aaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT.

[lpumensaTh reoMerpudeckne (akThl Ui PEIICHHs CTEPEOMETPHUECKUX 3ajad,
MPENOJIaraloluX HECKOJIbKO IIAroB PEIICHUs, €CIU YCJIOBUS MPUMEHEHUS 33/JaHbI B
SBHOU (opme.

Pemate mpocTeifiine TreoMeTpHuecKre 3aJaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METO/Ia.

Pemmarp 3amaun Ha A0Ka3aTENbCTBO MAaTEMAaTHUECKUX OTHOIICHWH M HAXOXKICHHE
T€OMETPUUECKUX BEIMYMH MO 00pasliaM WIM alropuTMaMm, MPUMEHsS H3BECTHBIC
METO/IBI TIPH PEIICHUH CTAaHAAPTHBIX MAaTEMaTUIECKUX 3a/1a4.

[IpumeHsTh  mpocTEWIIME  NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOUTH TpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KHU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TOJlyYE€HHBIE 3HAHWA Ha MPAKTUKE: aHaJIM3UPOBaTh peajbHbIC
CUTyallud U TPUMEHSATh HW3YYECHHbIE MOHATHS B MPOIECCE IOUCKA PEUICHUS
MaTeMaTHYeCKd C(HOpPMYIUPOBAHHOW MPOOJIEMBbl, MOAETUPOBATh PEalIbHbIE CUTYalUH
Ha SI3IKE TEOMETPHH, HCCIENOBaTh TIOCTPOCHHBIE MOJEIH C HCIOJIh30BAaHHEM
TE€OMETPUYECKUX TOHATUH M TEOpeM, ammapara aiareOpbl, periarh MNpPaKTUYECKUe
3aJ]auM, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKHUX BEJIMYHUH.

BOCIIMTATEJIBHBIE PE3YJIBTATBI

Hanpasnenus gesrensHoCTH (C
y4ETOM ILIETIEBBIX TPUOPUTETOB)

MGTO)II)I, IMPHUEMEI U CPCACTBA

- YCTaHOBJICHUE JIOBEPUTEIbHBIX
OTHOILICHUNA MEXIY YUUTEIEM U
€ro yueHUKaMH,
CIMOCOOCTBYIOIINUX TO3UTHBHOMY
BOCTIPHSATHIO YYAIIUMHCS
TpeOoBaHUM U MPOCHO yUUTENs,
MIPUBIICYCHUIO NX BHUMAHUS K
o0cyKIaeMoi Ha ypoKe
nH(pOpPMAIINY, AKTUBH3AIUN HX
MMO3HaBaTEeIbHON eI TEIbHOCTH.

- HeBepOaJIbHbBIE METO/IbI (3KECThI, MUMHKA), TOJI0COBAsI M SMOIIMOHATbHAS
MOJYJIALUS (TEMIT, UHTOHAIIUS, TEMOp, BBICOTA, TPOMKOCThH T'0JIOCa;
AOMOIIMOHANIBHBIE MAY3bl); «IPOBATBI TAMSITH» U T.II.

- IPUEM «IXOY;

- OIIOpA HAa UHTEPECHI CIyIIaTeNeH;
- FOMOp;

- co3aHue nMpoOJIeMHON CUTYaIUH;

- UCIIOJIb30BAHUEC 3aHUMATCIIbHBIX 3JICMCHTOB, «APKHUX IIATCH», KKPIOYKOB»

U T.IL.;

- oOpateHne K ICTOPUYECKUM COOBITUSIM, COOBITHSIM M3 KU3HHU BEIIMKUX
YYEHBIX, TUCATEIEN, U3BECTHBIX JIIOJIEH;




- IpuEMBI NIepCOHU(PUKALINN (COTIEPEKUBAHMS) U COYUACTHS;

- UKT (nporpaMMbI-TpeHaXepbl, TECThI, 3aU€ThI B IPUIIOKECHUN
MicrosoftOfficeExcel, mynbTumenuiinbie Mpe3eHTaLNH,
HAYYHOITOMYJISIPHBIE TTepeaayn, GHIbMbI, 00yJaroIire CailThl, YPOKH
OHJIAH, BUJICOJICKIINH, OHJIAWH-KOH(EPEHIUH H . );

- IOOIOPECHUE, ITOAACPIKKA, ITI0OXBAJa, npocr,6a YUUTEIA.

- MOTHBAITUS JACTECH K MOIYICHHUIO
3HAHUH, HATAKUBAHUIO
ITIO3UTHUBHBIX MCIKJIIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce

- UCTO0JIb30BAHNE UHTEPAKTUBHBIX METOJIOB O0OyUEHUS;
-CO3JJaHHE CUTYallUu YCIeXa,;
- IOOIIPEHUE, TOAJIEPIKKA, 10XBaJa, IPOCh0a YUUTEIs;

- BKJIFOYEHUE B YPOK UT'POBBIX IIPOLIEAYP, KOTOPBIE YCTAHOBIICHUIO
I00pOsKenaTeNbHON aTMOc(hephbl BO BpeMsl ypoKa

- MOOYXICHNE MIKOJLHUKOB
coOII0IaTh HA YPOKE
OOIIENPUHSATHIE HOPMBI
HOBEIICHUS

- 00cyX/1eHue TpaBUil OOIIEHUS CO CTApIIUMU (YUUTENAMU) U
CBEpPCTHUKAMHU (IIKOJIbHUKAMHU),

- IPUHIUIIBI y‘I€6HOI>'I JUCHUIIJIMHBI 1 CaMOOpraHru3aliy 4€pe3 3HAKOMCTBO
U B riociieaytomieM coomoaenne «lIpaBuin BHYTpeHHETO pacropsiaka
00yJarouuxcs»,

- COBMCCTHOC CO3JaHUC «3aKOHOB» pa6OTI)I B KOMaHJC.

- IPUBJICYCHNUEC BHUMAHUA
IOIKOJIbHUKOB K ICHHOCTHOMY
ACIICKTY U3Yy4YaCMbIX Ha YPOKax

- CO3JaHHC ((HpO6J'ICMHOI>i CUTyalun»,

- OpraHu3anus paboThl C MOJy4yaeMOi Ha ypOKe COLMAIbHO 3HAYMMOM
uHpopmanuei,

SIBJICHUU
- UHULIMUPOBAHUE €€ 00CYXICHHUS, BEICKA3bIBAHUS YUAIIUMUCS CBOETO
MHEHHUS TI0 €€ TTOBOY, BRIPAOOTKU CBOETO K HEMl OTHOILIEHHUS.

- UCIIOJIL30BaHUE - IEMOHCTpalMs IPUMEPOB OTBETCTBEHHOI0, TPAXKIAHCKOT'O ITOBEICHUS,

BOCIIMTATEIbHBIX BO3MOXKHOCTEH
COACPIKaHUMA y‘-ICGHOFO npeamMeTa

IPOSIBIICHUS YEJIOBEKONIIO0HS U 100pOCEpAEUHOCTH, Yepe3 MoA0op
COOTBETCTBYIOLUX TEKCTOB JJISl UTCHHUS, 3aJ1a4 JIJIsl peIeHHs], TPOOIEMHBIX
CUTYalMi A7t 00CYKJIEHUs B KJIacce, aHaJIU3 MOCTYIKOB JIFOAEH, HCTOPUI
cy)1e6, KOMMCHTAapHUH K IPOUCXOAIINM B MHUPE CO6BITI/I$IM, IIPOBCACHUC
YpOoKoB MyKecTBa;

- MOTHBALIUS JOCTUKEHHUS PE3YJIbTATOB B MPEIMETHBIX OJUMITHAIAX,
KOHKYpcCax.

- IPUMEHEHHE Ha YPOKE
WHTEPAKTUBHBIX (hOPM pabOTHI
YUaIIUXCS

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHI yyaruxcs

- OpraHu3anus UHTCJUICKTYAJIbHBIX, JCJIOBBIX, POJICBBIX, CUTYallUOHHBIX
Hrp, T€aTpajin30BaHHbIX HHCHUCHUPOBOK, CTUMYJIIMPYIOIIUX
IMO3HaBaTCIbHYO MOTHBAIIUIO HIKOJIbHUKOB,




- IPOBEJCHUE AUCKYCCUH, IUCITYTOB, «KPYIJIBIX CTOJIOBY, «MO3TOBBIX
HITYPMOBY, KOTOPBIE IAIOT yYaITUMCS BO3MOKHOCTh IIPUOOPECTH OTBIT
BEJICHUs KOHCTPYKTUBHOI'O IHAJIOTA;

- OpraHu3anys paboThl B Mapax U rpymmax, KOTopasi yuuT IKOJIBHUKOB
KOMaHJHOU paboTe U B3aUMOJAEUCTBHUIO C APYTUMU JETbMH.

- OpraHnusanusa IJ.IG(i)CTBa - HAICTaBHUYCCTBO MOTUBHUPOBAHHBIX U 3PYAUPOBAHHBIX YUallIUXCA HAl UX
HCYCIICBAOIMMU OJHOKIIACCHUKAMHU, JA0IICTO IIKOJIbHUKAM COIIUAJIbHO
3HAYNMBIN ONBIT COTPYAHUYCCTBA U B3aHMMHOM IIOMOIIIH,;

- OpraHu3anus paboThl B COCTaBe KOMaH]l, CMEHHBIX U TIOCTOSIHHBIX I1ap.

- THULIIMMPOBAHUE U MOJACPIKKA - YPOK-TIPOEKT
HCCIIE0BATENbCKOU

- OK-HCCJICA0OBAaHHUC
JACATCIIBHOCTH IIKOJIbHUKOB M A

- peasiv3anysi UHAMBUYaJIbHBIX U IPYNIIOBBIX MCCIIEN0BATENbCKUX padoT,
MPOEKTOB, UTO JIaeT MIKOJIbHUKAM BO3MOKHOCTh MPHUOOPECTH HABBIK
CaMOCTOSITENILHOTO PEIICHHS TEOPETUYECKOM MPOOIIeMbI, HaBBIK
reHepupoBaHus U 0popMIIEHUSI COOCTBEHHBIX HIeH, HABBIK
YBOXXUTEIHLHOTO OTHOILIEHUS K UY>KUM UJesiM, 0hOpMIICHHBIM B paboTax
JPYTUX UCCIIeA0BaTeNeH, HABBIK MMyOIMYHOTO BBICTYIUICHUS TIEpEe]T
ayIUTOPUEN apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PEHUS;

- HapaOoTKa MaTepHasa Ui y4acTHs B IMIKOJIbHON Hay4YHOIIPaKTHYECKON
KoH(pepeHumu «llepBble maru B HayKy».

Bce 370 B miporiecce opranuzanuu yueOHOM 1eATeIbHOCTH 00eCeUnBaeT:

* YCTAaHOBJICHUE B3aUMOOTHOIIIEHUH CYObEKTOB JEATEILHOCTH Ha YPOKE KaK OTHOIICHUH CyOBEKTOB
€MHON COBMECTHOM JIeATENbHOCTH, 00eCTIeYnBaEMOi OOIIUMU aKTUBHBIMU WHTEIIEKTYaTbHBIMH
YCUITUSAMU;

* OPraHU3alMI0 Ha YPOKaX aKTUBHOM AESATEIbHOCTH YYAILIUXCS, B TOM YHCIIE€ TIOMCKOBO-
MCCJIEI0BATENbCKOM, Ha Pa3HBIX YPOBHSIX MO3HABATEIHLHON CAaMOCTOSTEILHOCTH (B 3TOM U
3aKIII0YaeTCsl BaXKHEWIIee YCIOBUE Pealu3allii BOCIUTATEIHLHOTO MOTEHIIMAala COBPEMEHHOT'0 ypoKa -
aKTHBHAs [MO3HABATEJbHAS JESATENbHOCTD JIETeHl).

CUCTEMA OLIEHKU AOCTUKEHNA OBYYAIOLLMMMUCA




NAAHUPYEMbIX PE3Y/IbTATOB OCBOEHUA OGPA30OBATE/IbHOM NPOTPAMMDbI

YYEBHBIA MPEIMET «MATEMATHKA»

OueHnBaHKEe MPEAMETHBIX PE3YIbTATOB 00YUEHUS HAIIPABJICHO HA:

— OIpeesieHHe COOTBETCTBUS YPOBHSI C(HOPMHUPOBAHHOCTH Yy OOYyYaromIerocs
pesynbTaToB 00yuenus Tpedoanusim GI'OC COO u ®OII COO;

— BBbISIBJICHUE Je(DUIIMTOB TPEIMETHOM TMOATOTOBKHU (MPOOEIOB B 3HAHUSX,
YMEHUSX, HABBIKAX );

— YCTaHOBJICHHE 3aTPYAHEHUI 00y4YaroUMXCsl B JOCTHXKEHUH 3aIUIAHUPOBAHHOTO
YPOBHSI O0yY€HHUS U UX TPUUHH.

[Ipy BbICTAaBIEHUWU TEKYIIEH OLIEHKH, MPEACTABISIONIEH CO000M pe3ynabTar
IPOLIETyPbl OLIEHUBAHUS MHANBUYAJILHOTO MPOABMKEHUS 00YUaIOIINUXCSl B OCBOCHUU
MaTEMaTUYECKOr0 COJIEpPkKaHUs, 1eeco00pa3HO OPUEHTUPOBATHCS Ha CIEAYIOIIHE
PEKOMEHIALINN.

Hanmo uMerh B BUIy, UTO OLEHKA JOCTHXKEHUS IJIAHUPYEMBIX PE3YyJIbTATOB
pacnajaeTcs Ha JIB€ CBSI3aHHbBIE APYT C IPYTOM COCTABIISAIOIINE:

1) onierka mpoiecca GOPMHUPOBAHUS IFIAHUPYEMBIX PE3YJIbTATOB, pealu3yemMast
B (hopme TeKyIlIero, B TOM YUCJIE€ U TEMAaTUYECKOT O, OLICHUBAHUS;

2) olleHKa  pe3yiabTata  (OPMHPOBAHHS  IUIAHUPYEMBIX  PE3yJIbTaTOB,
peanuzyemasi B GopMe UTOTOBOT'O KOHTPOJIS.

[Ipu 3TOM cneayer ydecTb, YTO NpU OOYYEHHMHM MaTEMaTUKE B MpoLecce
OLICHMBAHUS MPOMEKYTOUHBIX PE3YJIbTATOB OOYUEHHS MCIOJb3YIOTCS pa3Hble BUIBI
JEMOHCTPALMA YYEOHBIX JIOCTHKEHHWI: YCTHBIE OTBEThl OOYYaIOIIMXCA M HUX
NUCHbMEHHBIE Pa0OThI, B TOM UHUCiE B (pOpME TECTUPOBAHUSI.

OOyueHne MaTeMaTHKE MpeArnoiaaraeT cPOpMUPOBAHHOCTh HECKOJIBKUX TPYIII

pE3yJIbTaTOB:

OCBOCHHME TEOPETHUYECKUX KOMIIOHEHTOB MaTeMaTHYECKOTO COJEpKaHUs: 3HaHUE U
YMEHHE BOCHPOU3BOIAUTH (POPMYIMPOBKU OMNPEACIICHUN MaTeMaTUYeCKUX MOHSITHM,
(GOpMyIIMPOBKHU TEOPEM U UX JI0KA3aTEIbCTBO;
pelieHrne MaTeMaTUYeCKHX 3a/1a4 pa3HOro YPOBHS CII0KHOCTU — OT MPOCTEUILINX
110 IPOOJIEMHBIX U MOUCKOBBIX;
pEeLIEHNE MEXITPEAMETHBIX U TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.
JlnarHocTMKa W TPOBEPKA YPOBHS YCBOCHHS TEOPETUYECKUX KOMIIOHEHTOB

MOJKET OBITh OpPraHHM30BaHa B (popmMaTe TECTUPOBAHMSI, YCTHBIX OMPOCOB, YACTHYHO



B (hopMe TPaTUIIMOHHBIX TPOBEPOYHBIX  KOHTPOJIHHBIX padoT.

[IpoBepka yMeHHMs pemarb MaTeMaTHYECKHE 3a7add, Kak IIPaBUIIO,
opranusyercsi B popMaTe MUCbMEHHBIX TPOBEPOUHBIX M KOHTPOJIBHBIX padoT.

[Ipu oleHMBaHMM MUCBMEHHBIX PabOT U YCTHBIX OTBETOB ILEJIECOOOPA3HO
OPUEHTUPOBATHCS Ha HECKOIBKO OTIIMYAIOLIUECS [I0KA3aTEIIHN.

B cooTBeTCTBUHU € MIAHUPYEMBIMU PE3yJbTaTaMH OOYYEHHMS MO KaKIO0W TeMe
ONPENEIICHBl WTOTOBBIE PE3YJIbTAThl M3YYEHUsS TEMBI, IIPOBEPSAEMBIC JJIEMEHTHI
COJACp>KaHUS ~ TeMbl, TpeOOBaHWS K  JEMOHCTpPAllUd  JOCTHIKCHHS  UX
c(pOPMUPOBAHHOCTH, 3a/laHUs U UX JEMOHCTPALUU U, COOTBETCTBEHHO, KPUTEPUU
OLICHUBAHUA 3aJaHUM.

B cooTBeTcTBUM € npuHyunom omkpblmocmu yKe B Hadajae U3y4eHUs KaXIou
TEMbl OOy4aroluecss JOJDKHbI 3HaTh, KAaKHME€ YMEHHUS OTHOCATCA K HWTOTOBBIM
pe3ynbTaTaM U3y4YeHHUs! T€MbI, KaK OyJIyT OpraHM30BaHbl KOHTPOJBbHBIE MPOLETYPHI:
KOHTpOJIbHAs paboTa W/MIU ONpPOC, KaKHE€ KPUTEPUU MPEIBABISIOTCA K PEIICHUIO
3aa4 U K OTBETaM, KaK IPOBOJUTCS OLICHUBAHWE PE3YJIbTATOB MX ACATEIBHOCTH,
HalpuMep, KakOo€ HaWMEHbIIee KOJWYECTBO 3aJaHUil KOHTPOJBHON padOThI
HEOOXOJMMO BBINMOJIHUTh, YTOOBI PACCUMTHIBATH HA MOJYYEHHUE MOJOKUTEIHLHOM
OTMETKH.

OLeHKa YCTHbIX OTBETOB

OnHolt U3 BaKHBIX (HOPM OIEHUBAHUS PE3YJIHTATOB OOYUYEHUS IO MAaTEMaTHKE
SBJISIIOTCS] YCTHBIE OTBETHI 0Oy4daromuxcsi. OHU MOTYT HOCHUTh JIOKAJIbHBIN, MacCOBBIN
(YCTHBIIN ompoc, MPOBEACHUIO KOTOPOTO MOCBSIIEH, BO3MOXKHO, LEbIN YPOK WIH €ro
4acTh), TIOCTOSIHHBIN XapakTep, KOTr/a Ha KaXIIOM YPOKE HECKOJBKO OOy4YaroIIuXCs
OTBEYAIOT YCTHO HAa TEOPETUYECKUE BOIPOCHL: OMPOCHl IO TEPMHHOJIOTUU

1 (GOpMyJIMPOBKAM OIPENIEIEHHS, JOKA3aTEIbCTBAM TEOPEM, PELIECHHIO 3a1a4.



[Ipy olleHMBAaHUM YCTHBIX OTBETOB OOYYAIONIUXCS IIEIECO00Pa3HO OPUEHTUPOBATHCS
Ha CJIeYIONIMe PEKOMEH/IAIUH.
[Ipu BeICTaBICHHH OTMETKU YUUTHIBAIOTCSI BCe TPEOOBAHMSI K OTBETY.

Omeem ouyeHusaemca ommemkoli «5», ecau obyyarowulica:

MIOJIHOCTBIO PACKPBLI COJCP)KaHHE MaTepHalia B 00beMe, IPEIyCMOTPEHHOM
IPOrpaMMON U YIeOHHUKOM;

U3JIOKHWJI MaTephall TPAMOTHBIM SI3BIKOM B ONPEICICHHOW JIOTHUYECKON
MOCJICIOBATEILHOCTH, TOYHO, 0€3 OMmMUOOK  HCIOJB3yS  MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY;

MPaBUIBHO  BBITIOJIHWI  PUCYHKH, YEpPTEXH, Tpadukd, HEOOX0IUMbIE
JUTSI M3JI0’KEHUST TCOPHUH WK PEIICHUS 3a/1a4H;

MIPOJIEMOHCTPUPOBAT YMEHHE WILTIOCTPUPOBATh TCOPETUUYCCKUE ITOTOKEHUS
KOHKPETHBIMU IIPUMEPaMHU, PUMEHSTh UX IIPH BBITTOJTHEHUHN MTPAKTUIECKOTO 3aJaHuUs
(ecnu Takoe MPEAYCMOTPEHO);

MIPOJICMOHCTPHPOBAJ YCBOSHHE paHEe N3YICHHBIX COITYTCTBYIONIUX BOIPOCOB,
c(hOpMHUPOBAHHOCTh M YCTOWYMBOCTD MCITOIB30BAHHBIX TIPU OTBETE YMEHHM M HABBIKOB;
OTBEYAJI CAMOCTOSITEIILHO, 0€3 HABOSIINX BOTIPOCOB YUUTENS, OEMOHCMPUDYSL

CchopMUPOBAHHOCMb MOHO102UYECKOU peYvu U MosiHoe 8/100eHuUe COOepHaHUEM.

Bo3moxkabl 1-2 HETOYHOCTHM TPH OCBEIIEHWH BTOPOCTETEHHBIX BOIIPOCOB
WIM HEJOYETOB B PELICHUHU 3a7ad (€CiM TaKhe MPEeAyCMOTPEHbBI), KOTOPhIE YUYEHUK
JIETKO UCIIPABUII 110 3aMEYaHUIO YUUTEIIS.

Omeem oyeHusaemca ommemekoli «4», ecau obyyarouwulica:

packpbll collep)KaHuEe Marepuana B 00beMeE, IPEIyCMOTPEHHOM IIPOrpaMMoOii

U Y4eOHUKOM;

N3JI0KHUII MaTcpuall rpaMOTHBIM SI3BIKOM B OHpeﬂeHeHHOﬁ JIOTHYECKOH
IOCJICAOBATCIIbHOCTHU,

BBITIOJIHHUII PHUCYHKH, UYCPTCIKHU, Fpa(I)I/IKI/I, HCOGXOZ{I/IMBIC IJId U3JIOKCHUA TCOpHUU WA
pCUICHUS 3a1a4u;

MIPOJIEMOHCTPUPOBATT YMEHHUE WIUTIOCTPUPOBATH TEOPETHUECKUE TIOJOKEHHUS KOHKPETHBIMHU
pUMepaMu, IPUMEHATh UX TPU PEIICHUH 33/1a4 (€CIU TaKhe MpeayCMOTPEHBI);

MPpOACMOHCTPHUPOBAI YCBOCHHUC paHee HU3YUCHHBIX COIIYTCTBYROIIUX BOIIPOCOB,

C(I)OpMI/IpOBaHHOCTL n YCTOI>’I‘{I/IBOCTL HCIIOJIb30BAHHBIX ITPHU OTBCTC yMeHI/Iﬁ 1 HaBBIKOB,

HO Npu 3TOM:



JOTIYCTHJI HEOONbIIME HETOYHOCTH B (HOPMYIHPOBKE MAaTEeMAaTUYECKUX
YTBEP>KACHUH, HE NCKA3UBIINE MATEMAaTHUECKOTO COAEPKaHMsI OTBETA, UCIIPABICHHBIC
10 3aMEYaHUIO YUUTEJIS;

JOTIYCTHJI OIIMOKU MK 00Jiee 2 HETOYHOCTEHN MPHU OCBEIIEHUN BTOPOCTEIICHHBIX
BOMPOCOB/HEIOUETOB B PEUICHUH 3a7ad (€CIM Takue MPEeayCMOTPEHBI), KOTOpHIC
YUEHHUK JIETKO MCIPABUJI TI0 3aMEUAHUIO YUUTEIIS.

Ommemka «3» 3¢ omeem cmasumcsA 8 CfleayiOLL{UX cnyyanax:

HEIOJHO WM HENOCIENI0BAaTEIbHO PACKPBUI COAEPKAHME MaTrepuaia, HO
MIOKa3aHOo 00I1Iee MOHUMaHKUE BOIPOCca U MPOAEMOHCTPUPOBAHBI YMEHHSI, TOCTATOUHBIE
JUISL TAJIBHEHILEr0 YCBOEHUS IIPOIPaMMHOI0 MaTepraa;

JEMOHCTPUPOBAJI 3aTPYAHEHUS UITU JOITYyCKaJl OIUMOKH B ONPEEICHUN TOHSATHM
U  UCHOJIb30BAaHUM MATEMaTUYECKOM TEPMHMHOJIOTHMH, CUMBOJMKE, 4YepTexax,
BBIKJIQJIKaX, HCIPABIICHHBIE MIOCIIE HECKOIBKUX HABOISIINX BOIIPOCOB YUHUTEIIS;

HE CIIPABWICA C NPUMEHEHUEM TEOPUM IIPU PEIICHWM 3a]1a4, HO BBIIOJIHUJI
3aJaHusl  00SI3aTEJIBHOTO YPOBHSA CIIOKHOCTH II0 JaHHOM TeMe (eciau Takue
IPEyCMOTPEHBDI).

Ommemka «2» 3¢ omeem cmasumcsA 8 cnedyfou,qux cnyyasax:

HE PacCKpBLJI OCHOBHOE COZIEpKaHKe yueOHOr0 MaTepraa,;

OOHapyXuJ1 HE3HaHWE WJIM HEMOHUMaHue oOydJaromumcs  OoJblen
Wi Hanbosee BAXKHOW YacTH Y4eOHOro Marepuarna;

JOMYCTUJ OIMMOKK B  ONPEICICHUM TIOHITHH, TPUA  HCIIOIH30BAHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX WK TpaduKax, B BHIKIIAIKAX,
KOTOpbIE HE UCTIPABJICHBI TIOCIIE HECKOIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

oOHapy>KuJl HE3HAHWE W HETOHMMaHHWE M3ydyaeMOI'o MaTepuaia WiId HE CMOT

OTBCTUTH HU HA OAWH U3 MOCTABJICHHBIX BOIIPOCOB 110 U3Yy4YaCMOMY MAaTCpHUAITY.

OueHKa NMCbMeHHbIX paboT

[Ipu coctaBneHWUM CcoOAEp)KaHUS MUCBMEHHBIX pPabOT, B  YaCTHOCTH
TEMaTUYECKUX  KOHTPOJIBHBIX  pabOT, HEOOXOOMMO  COONIIONATh  MPUHYUN
oughghepenyupyemocmu no yposHam no020mosKu. BaXHO BKIIOYATh B padOTy 3a/1aHus,
OTHOCSAIIMECS K 0a30BOMY YPOBHIO MOJTOTOBKH, BBIMIOTHEHUE KOTOPBIX 0053aTE€IBHO
JUIsT BCeX OOYYaromMXcsi, W 3aJaHus TIOBBINIEHHBIX YPOBHEH, KOTOPBIE IalOT

BO3MOXHOCTB PCAIN30BaTHCA O6y‘—IaIOHII/IMC$I, MMPOABJIAIOIINM K MAaTECMATHUKC NHTCPEC



U CIIOCOOHOCTU. MapKupoBKa 3aJaHUil 10 YPOBHSM CHEIUATbHBIMU 0003HAYCHUSAMHU
cHavyajla B Xxojie (OpMHUpPOBAHMUS YMEHHH, a 3aTeM U B KOHTPOJBHON paboTe
OPUEHTUPYET 00YYAIOIIMXCS Ha JOCTHKEHHUE ONPEIECICHHOIO PEe3ybTaTa, [IOMOIaeT
IJIAHUPOBATH YUCHHE U KOHTPOJIMPOBATH BHITIOJIHEHUE PAOOTHI.

Kpome TOro, mnpu COCTaBIEHMHM TEMATUYECKUX KOHTPOJBHBIX padoOT
U TEKYIIHX IPOBEPOYHBIX PA0OT BAKHO OPUEHTUPOBATHCS HA NPUHYUN NOTHOMDbI
nposepKU  NAAHUpyemvlx  pesyibmamog. YacTb TEeMaTHUeCKUX Ppe3yJbTaToOB
POBEPSIETCS OTACTBHBIMU, HEOOIBIIUMU IO (pOopMaTy MPOBEPOUHBIMU PAOOTAMH.

B koHIle M3y4eHHs KaKI0W TEMBI MOXKET OBITh MPEIyCMOTPEHO MPOBEACHHE
KOHTPOJIbHOM paboThl, Ha KOTOpyto oTBojautTcs 1 ypok. Ilpm sTomM, eciu Tema
HeOOoJIbIlas U Ha €€ U3ydeHue JaeTcs He 0oJiee 0JIHOM yueOHOl Helenu, TO KOHTPOJIb
JOCTH)KEHHSI COOTBETCTBYIOIIMX 3TOM TEeM€ IUIAHUPYEMBIX pEe3yJIbTaTOB MOYKHO
NEPEHECTH U BKIIOYUTh B KOHTPOJBHYIO padOTy MO CIEAYIOIIEH TeMe WA XKe
OTPaHUYUTHCS TPOBEJACHHEM HEOONBIION MPOBEpOYHOM paboTel B TeueHue 20—
25 muHyT ypoka. Ilpm sToM M oOyuwarouiyecs, U YYHUTENIb JOJDKHBI IOJIYYUTh
OOpaTHYIO CBSI3b O JOCTM)KEHHUU WJIM HEJOCTMKEHHHM TEMaTHYECKHUX IUIAHUPYEMBIX
pE3yJIbTaTOB.

[Ipu otieHke pe3ynbTaTa BHIIOTHEHUS KOHTPOJIBLHON WM MPOBEPOUHOM pabOTHI
B TEPBYIO OYEpEeIb YCTAHABIMBAETCA HAJIWYME WIM OTCYTCTBHE y OOydarolerocs
0a30BOl MaTeMaTHYEeCKOW MOATOTOBKH, MO3TOMY TaK BaXHO OT/AEJIBHO OLIEHHUTH
BBINIOJIHEHHE MM COOTBETCTBYIOIIMX 3agaHui. Kak mnpaBuio, OHM KOMIIOHYIOTCS
B [IEPBYIO YacCTh KOHTPOJIBHOU pabOTHI.

[Tone3Ho mpuaepKUBATHCS CIEIYIOIIET0 MOAXOJa K HAYMCICHHIO OalioB
3a BBINIOJIHEHUE 3aTaHUM:

32 BEPHOE BBIMOJIHEHHE KaXJO0ro 3aJaHus NEepBOM yacTh oOydaromemycs
HauuciseTcs 1 6amr;

3a BBINIOJHEHHE 3a/laHusl BTOPOM 4YacTH Ha4yUCIAIOTCS 2 Oajuia, €clid JaHO
BEpPHOE pelleHUE U NpUBEIeHO 000CHOBaHMe; | 0ajl, eciiu JIOTHKa pPEIIeHUs] BEepHa,
HO JOIYyIIeHa OJHA BbIYMCIUTEIbHAS OIIMOKA WIIM MPEACTaBICHHOE OOOCHOBaHHE
HE MOXET CUUTATHCSI TOTHBIM.

[Ipy HEOOXOAMMOCTU Kpumepuu Mmo2ym 0bimp OeMmaaIu3upo8aAndbl, YTO
NO3BOJIUT OoJiee TOYHO BBIIBUTH MPOOETBI, 3aTPyAHEHHS OOYYAIOIIMUXCS U HUX

INPpUYNHbBI, YTO, B CBOIO OYCPCAb, II03BOJIMT CINIAHUPOBATH KOPPCKTUPYHOOIUC

MIPOLIETYPHI.



BaxxHO Takke IOMHMUTB, YTO COJEpXkKaHUE, CTPYKTypa KOHTPOJIbHOMU
paboThl ¥ KPUTEPUM OLICHUBAHUS €€ BBIMIOJHEHUS JIOJDKHBI OBITH pa3paboTaHbl
TakuM 00pa3oM, uToObl y oOydarmuxcs ObI0O TpPaBO HAa OIIKOKY: Jis
MOJyYeHUsI OTMETKH «3» He 00s3aTEJIbHO BEPHO BBIMOJHUTH BCE 3aJlaHUS
0053aTEILHOTO YPOBHSI, AHAJOTUYHO, JUIsl TOJY4YEHUsS OTMETKU «5» He
00s13aTEILHO BBITIOJIHUTD BCE 3aIaHUsI KOHTPOJIBHOM pabOTHI.

Pekomennyem crnemyoomme KpUTEpUM I TepeBoja oOIeld CyMMBbI
HAYKMCJICHHBIX 0aJUIOB B OTMETKY IO MATHOAJIILHOM HIKaJIe:

OOydJaromuiicss HE JOCTUT YJIOBJICTBOPUTEIHLHOTO (00sS3aTEIBHOTO)
YPOBHSI IOJITOTOBKH (0TMETKA «2»), eclii OH HaOpasr MeHee 55% Oamno Yactu
1 (00s13aTenBHOTO YPOBHS);

OOyJaroluiicss JOCTUT YJOBJIETBOPUTEIHHOIO (00S3aTEIIBHOTO) YpPOBHS
MOJTOTOBKHU (0TMeETKA He HMAKe «3»), eciii OH HaOpan He MeHee 55% OamioB
Yactu 1 (00s3aTeIBHOTO YPOBHS);

obyyarowmimca AOCTUT NOBbLILWEHHOIO YPOBHA (OTMETKA He HuKe «4»),

€Ccnn OH Habpan He meHee 65% obuiero uncna 6annos;

OOy4YaroIuicss JTOCTUT BBICOKOTO YpoBHs (0TMeTKa «5»), eciu OH
HaOpa

He meHee 85% obuiero yncna 6annos.

Ommemum, Ymo ﬂpé‘dﬂGZGEMGﬂ wkKana I'I€p€6060 CyMmMbl HQYUC/TIEHHbIX
6annos (5] ommemeky o namubannbHol wkKane  moxem 66/mb

CKOPPEKMUPOBAHA 8 KAXOOM 0MOesnbHOM CryYae.

O1eHKa TeCTOBBIX 3a1aHUN

Tect MOXET MCHONB30BATBCA Uil  NPOBENCHUS  TEKYLIEr0 H
TEMaTHYECKOro KOHTpoJs. boiee 1enecooOpa3HO HCMONb30BaTh TECTOBYIO
dbopMy TpH BBISIBICHUH CTEIEHH YCBOCHMSI TEOPETHUECKOrO Marepualia Hu
YMEHHS peliaTh 3aJaHUs pENPOAYKTUBHOTO XapaKTepa.

[Ipu wucnonp3oBaHMM TecTa Kak (OPMBI KOHTPOJII MOTYT OBITh
PEKOMEHIOBaHbl T€ K€ KPUTEPUHU MJisi NEPEeBOJa CyMMbl OalsioB B OTMETKY.

OI[HaKO IIpHu 5TOM CJICAYCT YUHUTbIBATb, YTO B 3aBUCHMOCTH OT TUIIA TCCTOBBIX



3aJJaHu, BKIIOYCHHBIX B TECT, KPUTEPUU TNEPEBOJA CyMMBbI OalsIoOB B OTMETKY
MOTYT OBITh CKOPPEKTHUPOBaHbL. Tak, MPH BBIIOJHEHUU TECTA, COCTOSIIETO
TOJILKO W3 33JaHUH C BBIOOPOM OJHOIO OTBETa (CaMble MPOCTHIE), HUKHUE

IIOpOTHu MOT'YT OBITH YBCIINYCHBLI:

He meHee 70% — oTmeTKa «3»;
He meHee 80% — oTMmeTKa «4»;
He meHee 90% — oTmeTKa «5».

BelmonHsiss  aHanu3  pe3yJbTaTOB  IPOBEPOYHOM MM KOHTPOJIBHOM
Opoueaypbl, He3aBUCUMO OT (OpMbI €€ TPOBEICHMs, LeIecoo0pa3Ho
(UKCUpPOBATh HE TOJBKO KOJMYECTBO BBINOJHEHHBIX 3aJaHHU, HO M KakKue
MMEHHO 33JJaHus ObUTN BBITIOJIHEHBI KaK KaXIbIM 00yYarOIUMCs, TaK U KJIaCCOM
(Tpymroit) B 1EI0M.

[IpyumMeHeHne JaHHOTO IMOAXO0JAa MO3BOJISIET CHAENAaThb OTMETKY Ooiiee
MH()OPMATUBHON M 00OCHOBaHHOM, BCErJa MOXKHO MPOAHAIU3UPOBATH, U3 YETO
CKJaabIBaeTcsl oOmMil Oamn Kaxaoro oO0ydyaromierocs, Kakue 3aJaHus
BBIIIOJIHEHBI TIOJHOCTBIO, a KaKW€ 4YacTUYHO. Takke Npu JaHHOM IOAXOAE
peanu3yeTrcsi HEOThEMJIEMOE TMPABO KAXKIOTO OOYYaIOMIErocss — «IpaBO Ha
omnOKy». B 1menom no rpynne oOydaromMXcs BBISIBISIOTCA OOIIME MpPOOebl,

TpeOyIoIe KOPPEKLIUH U IOTTOTHUTEIBLHON pabOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIe (LU (pPOBbHIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PAMBIC H TIOCROCTH B HIPOCTPaneTbe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTh NPSMBIX M IIIOCKOCTEH
II
3 CPUCTIEYIAPHOCTE HPAMBIX 1 12 htps://m.eds00.ru/\V/611APUCD
IUIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI Tel 5 1 https://m.edso0.ru/B9ORVIYC9
BeKTOpEI i KOOp/HHATHI B 10 1 https://m.edsoo.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpeHuE, 0000MIIEHNE,
N 7 1 https://m.edsoo.ru/DORV3P725
cUucTeMaTu3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcCHOBHBIE TOHATHS
CTCPEOMETPHUU: TOUYKA, TIPSIMAs,
IJIOCKOCTh, IIPOCTPAHCTRO.
[TpaBuia nzobpakeHus Ha
PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapaslieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U mI0CKOCTb

01.09

07.09

https://m.edsoo.ru/D3VCJ7UN4

https://m.edso0.ru/NR6VJY CGK

[TonsTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOIIUECS
psiMas U MJI0CKOCTh

08.09

https://m.edsoo0.ru/O6RNDFAMO

3HAaKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKITMOHHBIX
yepTekax

14.09

https://m.edsoo.ru/KMUQPILLO

HauanpHabie cBenenns o kyoe u
NAPAMUIE, UX PA3BEPTKU U
monenu. CeueHns
MHOTOTPaHHUKOB

15.09

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HavansHbie cBeieHNS 0 KyOe u
nUpaMujie, MX pa3BEPTKU U
monenu. CeueHus
MHOTOI'PaHHHKOB

21.09

https://m.edsoo.ru/AMQ3AJ3S5

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

22.09

https://m.edsoo.ru/SLMI7R3BL

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

28.09

https://m.edsoo.ru/DUKAX7QE1

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

29.09

https://m.edsoo.ru/YPKS5MLJL

10

11

12

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
NepeCceKaroIINecs, apauieIbHbIe
U CKpEILMBAIOIINECS IPSIMbIE

[TapannenpsHOCTH NPSIMBIX U
IJIOCKOCTEN B ITPOCTPAHCTBE:
NapajieabHbIE IPSMbIE B
MIPOCTPAHCTBE; MApaJUIEIbHOCTh
TPEX MPSAMBIX

05.10

06.10

12.10

https://m.edsoo.ru/I3A98J679

https://m.edsoo.ru/lUIW8KR5Q

https://m.edso0.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapamenbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . 13.10 https://m.edso0.ru/PO5J6D23U
[TapannenbHOCTh IPAMOI U
IJIOCKOCTH
%

14 HIBT € CONATIPARICHHRIVG 19.10 https://m.edso0.ru/LLIAVHVBW
CTOpPOHAMHU
v e

15 PO MEARAY TIPANBIMI B 20.10 https://m.edso0.ru/KGJM8BOEUK
MIPOCTPAHCTBE
v

16 HOJL MELY TIDAMBIMIL B 09.11 htps://m.eds00.ru/24L VWHIVS
IIPOCTPAHCTBE
[TapamnensHOC OCKOCTEH:

17 PAIICIIRHOCTE TLIOCKOCTEN 10.11 htps://m.eds00.ru/BUSTQIHZT
napajieIbHbIe TUIOCKOCTH
CBoiicTBa napaiebHbIX

18 N P 16.11 https://m.edsoo.ru/OKQQK2ABA
TUTOCKOCTEH
[Ipocreiilne NpoOCTPaHCTBEHHBIE

19 (Gurypsl Ha MIOCKOCTH: TETPAdIP, 17.11 https://m.edsoo.ru/MRT13XP79
KyO, mapaienenumne;

20 [Toctpoenue ceueHwmin 23.11 https://m.edsoo.ru/DI3AX05J8

21 IToctpoenue ceueHnii 24.11 https://m.edso0.ru/20GC3ZP9P
KonTponbhas padota no teme
HH

22 DAMPBIC H TIIOCKOCTH B 30.11 https://m.edsoo.ru/BI405QJEB
npoctpaHcTse. [lapamienbHOCTb
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMON U

23 TUTOCKOCTH: TIEPTIICHTUKYIISIPHBIC 01.12 https://m.edsoo.ru/RN45YBO8R
IpsIMbIe B IPOCTPAHCTBE
IT

24 PAVBIC HAPATLICIBHERIC 1 07.12 https://m.eds00.ru/32MXRZDDL

MEPIEeHIUKYIISIPHBIE K MJIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[IpsiMble apasienbHele U

NEPHNCHANKYJIISIPHBIC K ITJIOCKOCTH

08.12

https://m.edsoo.ru/JPUOTOI3N

26

27

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak neprneHIuKyIapHOCTH
MPSIMOM U TUIOCKOCTH

14.12

15.12

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamon
NEePIEHAUKYJIIPHOHN MIIOCKOCTH

21.12

https://m.edsoo.ru/YOIQSMOH1

29

30

Teopema o npsamon
MEPIEeHIUKYJISIPHOM MJIOCKOCTU
Teopema o npsimoit
MIEePIEeHIUKYISPHON MII0CKOCTH

22.12

26.12

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepneHauKynsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU J0
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 10 MIJIOCKOCTH

28.12

https://m.eds00.ru/638GKWY7V

32

[lepneHuKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM 10 IIJIOCKOCTH

29.12

https://m.edsoo.ru/AD6RCACRA

33

[lepnenauKynsp U HAKIOHHBIE:
paccTostHue OT TOYKHU J0
IJIOCKOCTH, PACCTOSIHUAE OT
IIPSIMOM 10 MIIOCKOCTH

11.01

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenuKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 MIIOCKOCTH

12.01

https://m.edso0.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYIuIBl B IPOCTPAHCTBE: Yrol
MEXy IPAMOH U INIOCKOCTBIO

18.01

https://m.edsoo.ru/PSFIXUAL1I

36

37

JIByrpaHHBIN yroJl, TMHEHHBII
YIOJ1 ABYTPaHHOTO yria
JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJ1 AIByTPaHHOIO yria

19.01

25.01

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnenuKyIsIpHOCTH
IJIOCKOCTEM: MPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

26.01

https://m.edsoo.ru/YRQDSM9INH

39

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

01.02

https://m.edsoo.ru/DY2AF84T2

40

[IepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

02.02

https://m.eds00.ru/TS8OAINH2

41

42

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
NIEPIIEHIUKYJIApax

08.02

09.02

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NIEPIEHIUKYIIApax

15.02

https://m.eds00.ru/OWG81WDV3

44

KonTponbHas padboTa no temam

"[leprieHAUKYISAPHOCTD MPAMBIX U

miockocteil" u "Yribl MexIy
NPSAMBIMH U TIJIOCKOCTAMM"

16.02

https://m.edsoo.ru/\VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpusma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS NPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJIHAsI TOBEPXHOCTh
IIPU3MBI

[Tapamrenenunen,

MPSAMOYTOJIbHBIN
napasuJiesIenue]l 1 ero CBoucTBa

01.03

02.03

09.03

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamua: N-yroapHas
MApaMUJia, TPAaHU U OCHOBAHHE
MUpaMu/ibl; O0KOBas U MOJIHAS
IIOBEPXHOCTD IMUPAMU/IBI;
IIpaBUJIbHAS U YyCEUEHHAs
nupamuia

13.03

https://m.edso0.ru/ATOFX00PA

49

50

HpaBI/IJ'II)HI)IC MHOI'OIrpaHHUKH:
IIOHATHUC ITPABUIIBHOI'O
MHOTOTpaHHUKA; TIPABUIIbHAS
Mpu3Ma U MpaBUIbHAS TUPAMUJIA;
MpaBWJIbHAS TPEYTOIbHAS
MUpaMU/Ia ¥ MPaBUIbLHBIN
TeTpa’ap; Kyo

[IpencraBienne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOJeKadIp U UKOCAIP.

15.03

16.03

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH02I1DD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

51 1 22.03 https://m.edsoo.ru/SWEUC9ENR
CUMMETpUU B TUPAMUJIAX,
napajuiesienuneax, NpaBuiIbHbIX
MHOTOTpaHHHKaX
Brruncnenue s31eMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 23.03 https://m.edsoo.ru/EUP4MN760
JaroHallu, yrJibl
[Tnomans 60KOBOI MOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUTOIAh OCHOBAaHHH, 1 05.04 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSMOU MPU3MBbI
[Tnomane 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABHILHON
54 NMpaMHJIbI, TEOpEMa O IIoUIan 1 06.04 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCEYEHHOU NMUPAMUIBI
55 Konrponbias pabora o Teme 1 12.04 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [Tonsitre 06 00BEMeE 1 13.04 https://m.eds00.ru/GM1LC394G
57 O0BEM nupamMuIbl 1 19.04 https://m.eds00.ru/B307P8WTC
58 O0BEM nupamMuIsI 1 20.04 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM nupamMuIbl 1 26.04 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIsI 1 27.04 https://m.edsoo.ru/OHRFO2LCT
61 O0BEM npu3MBbI 1 04.05 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM IPU3MBI 1 08.05 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM npU3MBI

11.05

https://m.edsoo.ru/FIMOWG6KFT

64

65

66

67

KontpossHas paboTa mo Teme
"O6BEMBI MHOTOT'PaHHHKOB"

[ToBTOpeHuEe, 0600IIEHNE
cUCTeMaTHh3aIvs 3HAHHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHHE, 0000IIEHNE
cUCTEMaTH3als 3HaHHH.
Brrunciienue paccTosiHHNA: MEXTY
JBYMSI TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JIO IIOCKOCTH,
MEXTy CKPEIINBAIOIIUMUCS
MIPSIMBIMH

Hrorosas KOHTPOJIbHAA pa60Ta

17.05

18.05

24.05

25.05

https://m.edsoo.ru/23S50180N

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Brruucnenue yrios: Mexay
CKPEUIMBAIOIINMHUCS TPSIMBIMH,
MEXy NMPSAMOU U MIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMHM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

26.05

https://m.edsoo.ru/X7CJU5L0O0



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: ueHrp, paauyc,
TUaMeTp; TUTOMIA b
MTOBEPXHOCTHU Chephl
B3aumMHoe pacrnionioxeHue
cepsl U TIOCKOCTH;
KacaTrenbHasl INIOCKOCTh K
cdepe; miomans cheps
N3o0paxkenue cdepsl, mapa Ha
mwiockoctu. CedeHus mapa

]_II/IJ'II/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3ymolne UIHHIPHIECKOI
MOBEPXHOCTH, OCh

WINHAPUIECKOHN MOBEPXHOCTH

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3lI

https://m.edsoo.ru/QDCFS8UGXE

https://m.edso0.ru/8516BBEO7

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yrommast u
0Cb; II0II[ab OOKOBOH U
MOJIHOM MMOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N3obpaxenue muimHaApa HA
mockocTH. Pa3zéprka
mmHApa. CedeHns TMHIpa
(MIJI0CKOCTHI0, MapaIeIbHOM
WIN NepIEHINKYISPHOI ocH
[UIAH]IPA)

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

Konnueckas noBEpXHOCTB,
o0pasyromye KOHUYECKOn
IIOBEPXHOCTHU, OCh U BEpIINHA
KOHUYECKON ITOBEPXHOCTHU

https://m.edso0.ru/H64QF3E6GR

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIONIA/Ib
OOKOBOW M IMOJTHOM
MIOBEPXHOCTHU

https://m.eds00.ru/Q4EUBB6GT

VY ceu€HHbI KOHYC:
00pa3yroIIre U BhICOTA;
OCHOBaHMS U OOKOBas
MIOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTBIO,
MapajieIbHON OCHOBAHMIO, U
IUIOCKOCTBIO, MPOXOAIIIEH
yepe3 BepIINHY)

https://m.edsoo.ru/OPVICKUYU

11

12

13

14

KoMOuHamnwst Ten BparieHus u
MHOTOTPaHHUKOB
MHororpasHHuk, ONUCaHHbIN
oxoJto cepsr; chepa,
BIIMCAaHHAs B MHOTOTPAHHHK WA
B TEJIO BpAIICHUS

[Tousitue 06 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TEI

O06bEM IUIHHIpa, KOHYCa

https://m.edsoo.ru/4AVHGTY X8F

https://m.eds00.ru/RMYY1STLP

https://m.edso0.ru/4ACENHGLOZ

https://m.edsoo.ru/W8TGN5Z799

15

O06BEM mapa u wiomaas cheps

https://m.eds00.ru/G7TAYCMITT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

17

IlonoOHbIC TEna B
npoctpancTBe. COOTHOIICHHUS
MEXTy TUTOIIAIMHU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

KonrtponsHas pabora mo remam
"Tena Bpamenus" u "OO0beMbI

TCI

https://m.edsoo.ru/4ANO4FYUUX

https://m.edsoo.ru/KCOMHJI5SWW

18

19

20

Bexkrtop Ha mmockocty U B
MIPOCTPAHCTBE

Crno’keHne 1 BEIYUTaHHUE
BCKTOpPOB

YMHOXKEHUE BCKTOpa HAa YHUCJIO

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

21

22

23

Pasnoxxenne BekTopa 1o TpéM
HCKOMIIIAaHAPHBIM BEKTOpPaM.
[IpaBuno nmapamienenumnena

Pemenue 3amau, cBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUJI JAECHCTBUI
C BEKTOpamMu
KoopannatHO-BEKTOpHBII
METOJI [IPU PELIEHUHU
reOMETPUYECKUX 3a]1a4

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z7U

24

[IpssMoyronbHas cucrema
KOOpJWHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOpAMHaTax

https://m.edsoo.ru/X9TSDNSQ3

25

Yron Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

26

27

28

Beluncnenue yrios Mexy
IPSIMBIMU U IUIOCKOCTSMU

KouTponbhas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npoctpaHctae"

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMaTH3aIHs 3HAHUH.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIAaHUMETPUU

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edso0.ru/16ASE1TYU

29

[ToBTOpeHME, 0600IICHNE 1
CHCTEMaTH3aIHs 3HAHUM.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIAaHUMETPUU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 06o0IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH.
3ajaun MIAaHUMETPUU U METOIbI
UX pellIeHUs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 06o0IIEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
3ajaun MIaHUMETPUU U METOTBI
UX pelIeHUs

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHue, 0600IEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEpEOMETPUHI

https://m.eds00.ru/ZY6BYLY7W

33

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/\VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpeHUe, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU

https://m.eds00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUYKA, IpAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pPEIICHUU
' reOMEeTPHUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMH: MApAUIEIbHOCTh U TEPIEHIUKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEMN
. KnaccupunupoBars B3auMHOE PacloOkKEHHE MPSIMbIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yroJjl, TPaHU JBYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIbIH U HEBBITYKJIbBII
' MHOTOI'PaHHUK, 3JIEeMEHTHl MHOT'OT'PaHHUKA, IIPABUIIbHBI MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJs
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBIL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMH: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZ0B
211 CtpouTh ce4eHHsT MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHSATH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUH CTAaHJAPTHBIX MATEMaTUYECKUX 3a1a4 Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XI€HUE I'€OMETPUUECKUX BEIMUYUH 110 oOpa3nam
WY aIrOpUTMaM, IPUMEHSsT W3BECTHBIC AHAJUTHUYECKUE METOIbl IIPU
pEeLICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHEeHUEM (GOPMYII, BBIYHCIISTH COOTHOIIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

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

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (PUTYPHI

W3Bnekath, mpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMme

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOAC U

JKU3HH, paCliIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHATH MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOLECCe IOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTUPOBATh peajbHbIE CUTYyallMH Ha S3bIKE T€OMETPUHU, HCCIEN0BATh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX TNOHATUH U
TeopeM, armapara anredpsl, pemarb NpakTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITUSIMHU: IIAPOBOW CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPHUECKUX TEII C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHMCaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCaHHAs B MHOMOTPAHHUK WIH TEJIO
BpallleHus
68 BbHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxarh n3ydaemble QUTYPHI OT PYKH M C MPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PHUCYHKOB IMPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MPEJICTaBICHHYI Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl AJS PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAaroB PpEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KakKuMH CBOMCTBaMHU OHH

o0J1amaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAMHATBI BEKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHHUC I'COMCTPUYCCKUX BCIUWYHH I10 06pa3uaM WK aJIrOpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa1

6.22

IIpuBOAUTE NMpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOUCKA pELIeHUs MaTeMaTu4ecku CcHOpMyIUpOBaHHONH MpoOIEeMBI,
MOJIEJIMPOBATh pPealibHbIE€ CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TEeopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUEcs,
napajulefibHble U CKpeluBarommuecs mnpsmeie. [lapaminensHOCTh MpPSMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: IapajyielIbHbIE MpsIMble B  MPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSIMBIX, MapaIJICNIbHOCTh MPSAMOM M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXAY MpsIMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauiebHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockocteil. Ilpocreiimme nmpocTpaHCTBEHHBIE (UTYpPBI HA IUIOCKOCTH: TETpa’p,

Ky'6, mapajiiCICIrIiCa, IOCTPOCHUC CeueHUH

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIENIbHBIE U IEPIIEHAUKYIISIPHBIE K ITIOCKOCTH, PU3HAK
NEPIEHANKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TNPOCTPAHCTBE: YIroJd MEXAY IpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSAMOM 10
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIIPHOCTH  JBYX  IUlockocte. Teopema o Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHd M OCHOBAaHMS MPU3MBI, MpsAMas U HaKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN I1apauIeICIIUIIE]
u ero cBorctia. [Iupamuaa: N-yrospHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MUPAMHUJBI, IPABUIbHAS M yCEUEHHAS MUPAMUA.

3IIeMEHTBI INpuU3Mbl MW IHUPaAMHUIBIL. HpaBI/IHBHLIe MHOI'OTpaHHUKH: IIOHATUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
IIpaBWJIbHAs TPEYrojibHas MUpaMuAa U NPaBWIbHBIN TeTpasrap, Kyo. Ilpencrasienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI U TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMIUPAMUJIAX, NapaJuICICIUIIEIaX, IPABUIBHBIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. IDmomans
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH NPAMOHM MpHU3MBbI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM INUpaMHIbl, TEOpeMa O IUIOIIALU

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPU3MBI

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

00BpEMaMU ITOTOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. ]_II/IJ'II/IHI[pI OCHOBaHHS M OOKOBas IOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konunyeckas moBepXHOCTh, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHA, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIOTHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IoLaab NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaib

cepsl

6.4

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

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUSA

6.6

[Tonstne 00 oO6bEéMe. OcHOBHBIE cBOHCTBA 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesienunea u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHnyca. O0BEM mapa u ionaab chepol




[Tomobupie Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o MMOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISIPHO OCH), CEUCHUS KOHYCa
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILUHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATax. YToil Mexay BekTopamu. CxaiasipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPSAMBIMU WU IINIOCKOCTAMMU.

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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh MU ONEPUPOBATH MOHATUSAMH: OIpE/EICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPAaCCYKIEHUS IpU pPELIEHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  NPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, OINEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONMCaHUs PealbHbIX IPOLECCOB U SIBICHUN U MIPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX IPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTATOK IO MOAYJIO, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKiIMIA MpH pelieHnu 3a/1a4; 3HAaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudMeTHuecKas porpeccus, reoMeTpuiecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHIATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3X3, omnpeneiauTenb  MaTpUllbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALUOHAIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIapaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHS MAaTEMaTU4YEeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (PYHKIIMHM, OrpaHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIHSA, aCUMITOTHI Irpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOM3BOJHOM, NEpBOOOpa3Has, ONpeneIEHHbIN
MHTETpall; YyMEHHE HAXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, 4YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHME HCMOJIb30BaTh MPOU3BOJHYIO Uil HCCIEAOBAHUA (QYHKIIHM,
HaXO/JUTh HaMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXAEHUS HAWIy4dlIEro

p€mi€HUA B NPHUKIIAJHBIX, B TOM YHCJIC COUOHUAIIBHO-DKOHOMHWYCCKUX M




GbU3MYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
byHKIMsA, KOMIO3UIUSA (QYHKUIUH, TUHeWHas (YyHKUIWs, KBaJpaTHYHAs
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIHH, BBINOJIHATH MPEOOpPa3OBAHMUS
rpaguKoB (YHKLUH, UCIIOJIB30BaTh TpaQUKH ISl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpaduku (QyHKOUH IS
pelleHys] ypaBHEeHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; U300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUXKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJ0BaTh IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTnueckoe, MeuaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJeKaTb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, TMPEACTABIECHHYI0O B TaliHIax, Ha
quarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA peabHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIMarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
GOpMyIbI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyny MOTHOU
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYMHBI, (QYHKUMKM pacmpelneieHus U IJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUMN; YMEHHE NPUBOAUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYXKACHHUS JIJIsl peLICHUS 3a/1a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYIpaHHBIA Yroji, TPEXTPaHHBIM YroJsl, CKpEeLIMBAIOLIUECs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPH
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH MHUPAMUJBI, TMPU3MBI, KOHYycCa, IWIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
bopMynupoBaTh OMpeesIeHNs U3y4aeMbIX (pUryp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSITUSAMH: JIBUJKEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3Y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB ¥  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHCKONM UM  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATYpaJIbHON cTeneHu. JeHCTBHS ¢ apuMETHUYECKUMH
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI
JeiictBuTtenpHble 4yncia. ApupMeTHUECKHEe Onepaluu ¢  JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCIICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHEeHUs 1 HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUIECKHe ypaBHEHUS
2.5 Lenblie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl




3 DOyHKINUH U TPaPUKH
31 OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC
' ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTM  (DYHKIIMH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyia CI0KHBIX POLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxienrne HanOOJIbIIEro U HaUMEHBIIEro 3HAYeHHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






