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HHOACHUTEJBHASA 3AIIMCKA

VYueOusiif kypc «Matematuka. YTIyOJIeHHBIM YPOBEHbY SBISETCS OJHUM H3
HanboJiee 3HAYUMBIX B MPOTPaMMe CPEIHEro o0Iero oopa3oBaHusl, MOCKOJIbKY, C
OJIHOM CTOPOHBI, OH 00ECIEYNBAET MHCTPYMEHTAIbHYIO 0a3y Il U3yYEHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrOoi CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTPaKTHOE MBIIUIEHHE 00YYalOIMXCsl HA YPOBHE, HEOOXOAUMOM JUIsl OCBOCHHUS
nH(OpPMATUKU, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYrUX AUCIMUILIMH. B
paMKax JaHHOTO y4eOHOTo Kypca OOydYaroIIMecsl OBJIAJIEBAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKu, KoTopas (OpMYJIUPYET CBOM JIOCTHXKEHHUS B
MaTeMaTuyeckoi opme.

VYyebunii kypc «Marematuka. YTIyOJIGHHBI YpPOBEHb» 3aKJIabIBACT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAaMU (U3UMKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLUHMSIMH alNreOpbl, MaTeMaTHUYECKOrO0 aHajiu3a U TeOMETPHH
pa3BUBAaET YMEHUE HAxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCT,
JIOKA3bIBaTh YTBEPKICHUS C IMOMOIIBIO MHAYKIHMM M PACCyXAaThb IEAYKTHUBHO,
UCIOJIb30BaTh 00O0OIIEHHE M KOHKpPETU3alMio, abCcTparupoBaHHME M aHAJOTHIO,
(bopMupyeT KpeaTUBHOE U KPUTUYECKOE MBIIILJICHHE.

B xone uzyuenus yyeOHoro kypca «Maremaruka. YriayOJeHHBIM YPOBEHBY
oOydJaronyecss TMOJy4alOT HOBBIA ONBIT pPEIICHUS NPHUKIAJAHBIX  3aj1ad,
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI MATEMAaTUYECKUX MOJEIIECH peajbHbIX CUTYAaluH,
VHTEPIPETAUUU  IIOJIYYEHHBIX  PELICHHUM, 3HAKOMATCSI C  [pUMEpPaAMHU
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE, HAyYKE M HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMH U UX ABTOPAMM.

YuebHbIil Kypc 007aaeT 3HAYMTENBHBIM BOCIHUTATEIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepHuall, CHOCOOCTBYIOLIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyloled MNpPOAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34 IOJIyYEHHBIN
pe3yJbTar.

OcHoBbIBasiCh Ha 6A30BbBIX ISl HAILLIETO OOIIECTBA IEHHOCTAX (TaKUX KaK

CEMbS, TPy, OTEYECTBO, MPUPOJIA, MUD, 3HAHUS, KYyJIbTYpa, 3T0POBHE, YEIOBEK)
dbopmynupyercs 001as ek BOCIUTaHus B 00111e00pa30BaTeIbHON OpraHU3aINH
— JIMYHOCTHOE PA3BUTHE IIKOJLHUKOB, MPOSBIISIONICECS

1) B yCBOEHUY UMU 3HAHUI OCHOBHBIX HOPM, KOTOPBIE OOIIECTBO BRIPAOOTAIIO HA
OCHOBE ATUX LIEHHOCTEH (TO €CTh, B YCBOEHUU UMM COLIMAIIBHO 3HAYUMBIX 3HAHHN);



2) B Pa3BUTHH UX IMO3UTUBHBIX OTHOLIICHUN K 3TUM O6HIGCTBCHHBIM OCHHOCTAM (TO
CCThb B PA3BUTHH UX COLNHAJIbHO 3HAYNMbIX OTHOHIGHPIﬁ);

3) B npuoOpeTEeHNH MU COOTBETCTBYIOIIETO STUM LIEHHOCTSIM OIbITa IOBE/ICHUS,
OTIbITa MPUMEHEHHSI C(POPMHUPOBAHHBIX 3HAHUIM U OTHOIICHUN HA MPAKTHUKE (TO
€CTh B IPUOOPETEHNN UMH OIIBITAa OCYIIECTBIIECHUS COLUAIBHO 3HAUYMMBIX JIEN).

JlaHHas 11e71h OPUEHTUPYET MEJAroroB HE Ha 00ECIICYCHUE COOTBETCTBUS
JUYHOCTH peOCHKA €IMHOMY CTaHIapTy, a Ha 00€CIIeUeHrEe MTO3UTUBHON
JTUHAMUKY Pa3BUTHUS €ro TUIHOCTH. KoHKpeTn3amnus o0Iei e BOCUTaHus
MPUMEHUTEIHHO K BO3PACTHBIM OCOOEHHOCTSIM IIKOJIBHIUKOB TIO3BOJISIET BBIICTUTh
B HEH CJIeNyIOIIKe 1[eJeBbIe MPUOPUTETHI, COOTBETCTBYIOIINE TPEM YPOBHSIM
o011iero oOpa3oBaHuUs:

1. B BocnuTaHuM JETEH MITAJIIIETO MIKOJIHHOTO BO3pacTa (YpOBEHb HaYaIbHOTO
o01ero o0pa3oBaHusi) TAKUM II€JIEBBIM IPUOPUTETOM SIBJISIETCS CO3/JTaHUE
OJIarONPUATHBIX YCIOBHM JIJIs1 YCBOCHUS IKOJIbHUKAMU COIIMAIBHO
3HAUYUMBbIX 3HAHUU — 3HAHUW OCHOBHBIX HOPM U TPAJUIIUNA TOTO OOIIECTBA, B
KOTOPOM OHHM JKHUBYT. BEIZICIeHHE TaHHOTO IPHOPUTETA CBA3AHO C
O0COOCHHOCTSIMH JIETEl MIIAJIIEro MIKOJIBHOTO BO3PACcTa: C X
NOTPEOHOCTHIO CAMOYTBEPIUTHCS B CBOEM HOBOM COITMAIBHOM CTaTyCe -
CTaTyce MIKOJIbHUKA, TO €CTh HAYYUTHCSI COOTBETCTBOBATH MPEIbSIBISIEMbIM
K HOCUTEJISIM JAHHOTO CTaTyca HOpMaM U MIPUHSATHIM TPATUIUSM
MOBEACHMUS.

2. B BocnuTanum nereii moapoCTKOBOTO BO3pacTa (YPOBEHbL OCHOBHOTO
o011iero oOpa3oBaHus1) TAKUM IPUOPUTETOM SIBIISICTCS CO37aHUE
OJIarOMPHUATHBIX YCIOBHH JJIT PA3BUTHSI COITUATEHO 3HAYMMBIX OTHOIIIEHU
IITKOJTbHUKOB.

3. B BocnmTaHuu meTeil OHOMIECKOTO Bo3pacTa (YpOBEHb CPEIHETO OOIIETO
o0pa30BaHus) TAKIUM MPUOPUTETOM SIBIIIETCS CO3/IaHUE OIaronpUsITHBIX
YCJIOBHM JIJIs1 IPUOOPETEHUSI MIKOJILHUKAMHE OIBITa OCYIICCTBICHHS
COIIMAJIBHO 3HAYUMBIX e

B ocHoBe wMeromuku o0OyueHus anrebpe, HadajgaM MaTeMaTHYeCKOTO
aHaIM3a ¥ TEOMETPHUH JICKUT JACSITSIBHOCTHBIN MPUHIIATI 00YUYCHUSI.

Peanuzamust  mporpammbl  oOeclieuMBaeT  OBJAJEHUE  KIFOUECBBIMH
KOMITCTCHIIUSIMH, COCTABIIIOIIIMMH OCHOBY JIJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHMsl, IETOCTHOCTh OOIIEKYIHTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH OOYJAFOIIUXCSI.



Ha wusyuenue yueOHoro kypca «MaremaTuka. YTIIyOJIEHHBIH YPOBEHB)
otBoauTcs B 11 kimacce — 204 yaca (6 yacoB B HEJIEIIO).

Ha uzyuenue moayns «I'eometpus» oTBoauTcs 68 yacoB (2 yaca B HEZEIIO),
Ha W3y4YeHHE MOAyJls «Anrebpa W Hayana aHanu3a» — 136 dacoB (4 yaca B
HEJICITIO).

COIEPKXAHUE OBYYEHUA

Moayab «Ajredpa u HAYAJIA AHAJIN32)

DOyHKUUM U TpaduKku

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U TpaUKH.

OO6nacth ornpezesieHus ¥ MHOKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yHKuuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEXKYTKE.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpuMeHeHre NpOU3BOIHON K UCCIEAOBAaHUIO (PYHKIMKA HA MOHOTOHHOCTh H
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0o W HAUMEHBIIETO  3HAYEHUU
HENpepbhIBHON (QYHKIMHU HAa OTPE3KE.

IIpuMeHeHre NPOW3BOMHOM JUIA HAXOXKJICHUS HAWIy4dlIero pEeIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpouecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBas u BTOpas mpousBoaHble GyHKUMU. Onpenenenre, reoMeTpuIecKui
U (UBMYECKUW CMBICI TPOM3BOJAHONW. YpaBHEHHE KacaTelbHOH K Trpauky
GyHKLIHH.

[IpousBognsie  snemeHTapHblX  QyHkuuid.  IIpousBomHas  cyMmMBbl,
MPOU3BEIEHUS, YHACTHOTO U KOMITO3ULIMK (PYHKIUH.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO TNiepBO0Opa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNurerpan. I'eomeTpuueckuit CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jlebnua.

[IpumeneHne wuHTErpana JUisi HaXOXKJIEHUS IUlouiaied IMIOCKUX (Uryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Tpumepsr pemenuit auddepeHManbHBIX ypaBHEHUH. MaTtemaTudeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInanibHbIX
YPaBHEHUM.

CraTucTuKa ¥ TEOPUS BEPOATHOCTEH, JIOTUKA 1 KOMOMHATOPHKA.

KomOunaropHoe npaBusnio ymHoxkenus. [lepecranoBku u paktopuan. Yuciuo
coueranuid. TpeyronsHuk [Tackans. ®opmyna 6uHoma HeroToHa.

CnydaiiHple ~ BKCNEpUMEHTHI  (OMBITBI) W CIy4YallHble  COOBITHS.
DOnemeHTapHble cOObITUA (MCX0/1bl). BeposTHOCTD cinydaiiHoro coositus. binzoctsb



4acTOTbl M BEPOSTHOCTH cOObITHM. CilydailHble OMNBITHI C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU  COOBITUAMHU.  BeposTHOCTM  CcOOBITMII B OmbBITaX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanun HaJ COOBITUSMU: IepeceyeHue, 00BbeIMHEHHE,
IPOTUBOMOJIOXKHBIE cOoObITHS. Jlmarpammbl  Diinepa. ®opMmyna  CIOXKEHUS
BEPOSITHOCTEW. YCIIOBHAs BEPOSATHOCTb. YMHOKEHHE BepOsATHOCTEU. [lepeBo
CIIy4alHOro JKcnepuMeHTa. Popmylsia IOIMHOW BepoATHOCTH. HesaBucumebie
COOBITHSI.

bunaphsIil caydaiiHbli ONBIT (UCTIBITAHKE), YCIIEX U Heyaada. HezaBucrumbie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 TniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUI bepHyuH.

Cnyuaiinas BenuuuHa. Pacnpenenenue  BepositTHocTed. Jmarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCJIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

[IpeacraBieHre JaHHBIX C MOMOIIbIO Ta0muy u auarpamMm. Cpennee
apupmeTnyecKkoe, MeIHaHa, HauOoJbllIee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JTACTIEPCHUS 151 CTaHJapTHOE OTKJIOHEHUE YU CIIOBBIX HabOpOB.
YucnoBble XapaKTEPUCTUKU CIIYYAWMHBIX BEJIMYMH: MATEMATHYECKOE OXKHUIAHHUE,
JACTIEPCUA U CTAHAAPTHOE OTKJIOHEHHUE. [[puMepbl NpUMEHEHU MaTEMAaTUIECKOTO
OXXKMJAHUs, B TOM YMCJIE B 3aJlayaX W3 MMOBCEIHEBHOW XM3HH. MaremaTtndeckoe
OKHJIlaHuEe OMHAPHOM CITy4yalHOU BEJIMYMHBI.

Maremaruueckoe 0XKUJAHUE CYMMBI CIIy4anHbIX BEJINYMH.
Matematuyeckoe OXHIAHUE W JTUCIIEPCUS TEOMETPUYECKOr0 W OMHOMHAIBLHOTO
pacnpeneneHun.

3akoH OOJBIIMX YHUCEN W €ro pojib B HayKe, NPHUpOJE M OOILECTBE.
Br160pouHbIii METOT MCCTIEAOBAHMIA.

[IprMepbl HENpephIBHBIX CIy4alHbIX BeNWYMH. [loHATHME O TMUIOTHOCTH
pacrpeneneHus. 3a1adn, NpUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonsarue
O HOPMAJIbHOM PaCIpEEIECHUN.

Moayas «I'eomerpus»

TeJia BpaleHus

Hunuaapuueckas IIOBEPXHOCTD, oOpasytoiue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh UHWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyroIlIass U OCh; IUIONIAAb OOKOBOW U TOJIHOM
MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yronue KOHNYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCTH. KOHyC: OCHOBaHWE U BEpIIMHA, 00pa3yroias
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
00pa3yrolre U BbICOTa; OCHOBaHUS U OOKOBAasi MTOBEPXHOCTb.



Cdepa u map: meHTtp, paauyc, TUaMeTp; TUIOMIAIb MOBEPXHOCTH CQEpHI.
B3anMHoe pacronoxxenue chepsl U IUIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
10 b CHEpHI.

N3o0paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka MIMHIpa 1 KOHYCA.

KoMmOuHanuu Ten BpamieHuss W = MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIeHus.

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00
00BEME MPSAMOYTOJIBLHOTO MapaijieNienuneaa u ciencTeus u3 ne€. O0bEM mpsMon
¥ HAKJIOHHOW MPHU3MBI, HWJIMHIpA,MUpaMuIbl, KoHyca. O0BEM mapa M IUIonanb
cdepsl.

[TogoOubie Tenma B mpocTtpaHcTBEe. COOTHOLICHUS MEXKIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

Ceuenns 1muHApa (MApauIebHO W TEPHCHAWKYJSIPHO OCH), CCUCHUS
KoHyca (TapayuielbHO€ OCHOBAHHWIO M TIPOXOJIAIIEE UYepe3 BEPINHUHY), CECUCHUS
mapa.

BeKTOpr H KOOPAMHATHI B IIPOCTPAHCTBE

BekTtop Ha miockocty u B mpocTtpaHcTBe. CIOXKEHHE W BBIYATAHUE
BEKTOPOB. YMHOXEHHUE BEKTOpA Ha 4YHuCIO. Pas3imoxkeHune BEKTOpa IO TPEM
HEKOMIUTAaHApHbIM BekTopam. IlpaBuno mnapamenenunena. Pemenne 3anmauy,
CBSI3aHHBIX C IPUMEHEHHUEM IIPaBUJI AEUCTBUN C BEKTOPAMMU.

[IpssmoyrosbHast cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl
BekTtopa. [Ipocrerimme 3amadyn B KOOpPAMHATAX. YTOJ MEXAY BEKTOpPaMH.
CkansipHoe NpPOU3BEICHUE BEKTOPOB. BhIUKCIIEHHE YIJIOB MEXAYy HNPSAMBIMUA U
IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOJ NPH PEIIEHUH T€OMETPUUYECKUX
3aja4./|BuKeHUS.

JINYHOCTHBIE PE3YJIBTATDI

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM O0YYaIOIIerocsi Kak aKTHUBHOTO
W OTBETCTBEHHOTO UYJIEHA POCCHICKOTO 0O0IecTBa, TMpEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TPaKIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUe
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIHUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
MPOLLIOMY M HAaCTOALIEMY POCCUHUCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOUICHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,



UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHsSX, cpepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX [IEHHOCTEH pOCCHIICKOro Hapoaa, cOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKM U JEATEJbHOCThIO YUYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYILEro;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAS 3CTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEUICHUM, pacCyXIeHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUSI TMPUMEHATh MaTeMaTHYECKHUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryispHas (U3nvecKas aKTUBHOCTh), (PU3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYHy, OCO3HAaHUE IIEHHOCTH TPYJOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur W peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh AKOJOTMUYECKON KYJIbTYpbl, TMOHHUMAHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHUE TJI00ATIBHOIO XapaKTepa dKOJOTMYECKUX MpoOJIeM, OpUEeHTalus
HAa TPUMEHEHUE MaTEeMAaTHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’Karollel cpelibl, IJIAHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM JJIsl OKPYKAIOLEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TIMOHUMAaHUE
MaTEMaTUYeCKOW Haykh Kak cdepbl UYeIOBEUECKOW JESITEIIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYUIIECTBIISAITh MPOEKTHYID U HUCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAINPEAMETHBIE PE3YJIBTATDI



Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue AecTBUA:

BBIABJISITh M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKU MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBAHUS JiJ1s1 00OOIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opMymupoBaTh W  NPeOOpPa3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTUBOpeUrsi B (paKTax, MaHHBIX, HAOMIOJEHUAX W YTBEPXKICHUSX, MpeasiaraTh
KPUTEPUH JIJIS1 BBISIBICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUUIL;

JeJaTh BBIBOJbI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITEIILHO JI0OKa3aTeIbCTBa MaTeMaTHYECKUX
yTBEpXKIEHUM (TIpsIMbIE M OT MPOTUBHOTO), BBICTPAMBATh AapTryMEHTAIUIO,
MPUBOJUTH IPUMEPHI U KOHTPHPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBO/IbI;

BBIOMpPATh CHOCOO penieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyU4E€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccienoBareJbCKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKUM HWHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpoOIieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOpPMHUPOBATH TUIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENILHO CIJIAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEeKTa, SIBJICHUS, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (POopMyIUpoBaTh O0OOIIEHUS YW BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOTO  HAOIIOJICHMS, KCCJIEJOBaHUs, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMpollecca, a TaKKe BbIABUTATH
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISIBIIATH JePUIMTH HHPOPMAIIUU, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETa HA
BOIIPOC U JJISI PEILLICHHUS 3a]1a4u;

BBIOMPATHh HHPOPMAILIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHAIM3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYypHUpOBaTh UH(POPMAIMIO, TPEACTABIATh €€ B Pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHopMaru 1o CaMOCTOSITEJILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHHKAaTHBHBbIE YHHBepPCAJbHbIE YyueOHbIe JelcTBUS

OO0menne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKIACHHUS B COOTBETCTBUU C YCIOBUSIMU
U IeIsIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3a1auH,
KOMMEHTHPOBATH TOJTyYCHHBIA PE3yJIbTAT;

B XOJIe OOCYXKJEHUS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMO TEMBI,
npoOJieMbl, pemaeMoOl 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHBIE Ha IOUCK
pEIICHUs, COIMOCTABIIATh CBOM CYXKICHHUS C CYXACHUSAMU APYTUX YYaCTHHUKOB
uaora, oOHapy)KMBaTh Pa3IMUUEe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
bopMyIHUpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IPE/ICTABIIATh PE3YyJIbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN 1 0COOEHHOCTEH ayTUTOPHH.

CorpyaHuyecTBo:

. MOHMMAaTh W  HCIOJB30BAaTh  MPEUMYINECTBA KOMAaHTHOH |
WHIUBUIYyAIbHOH paOOTHl TIPU PEIICHHM Y4YeOHBIX 3a7ad;, NPUHUMATh IeTh
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH pabOTHI,
pacnpenemnsaTh BUILI padOT, JOTOBapHUBATHCH, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThI; 0000IIaTh MHEHHS HECKOJIBKUX JIFOICH;

. y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYXKIeHUs, 0OMeH
MHEHUW, «MO3TOBbIE IITYPMbD» U HHBIC); BBIIOJHITH CBOI YacThb pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJCHAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTAaBJISITh IUJIaH, AJITCOPUTM PELICHUS 33]1a4i, BEIOMPATh CIOCO0 pelIeHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIQ/JIETh HaBBIKAMU  [IO3HABATEIbHOW pedIeKCMHM KaKk  OCO3HAHUS
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB, BIAACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelieHUs
MaTeMaTHYECKOM 3aJ1auM;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTbH IIPH PELICHUHN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa WEIM M YCJIOBUSAM, OOBSICHATH
MIPUYUHBI TOCTUKEHHS I HETOCTUKEHHUS PE3YJIbTATOB JIEATEIIbBHOCTH, HAXOAUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.



CoBMecTHast 1eAITEIbHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHONW U WHIWBHYaIbHOU
paboThl TpU pElmIeHUH YYeOHBIX 3a4ad, MNPUHUMATh LEJIb COBMECTHOMU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0 COBMECTHOM paboOThI, pacHpenensTh
BUIBl paboOT, JOTrOBapuUBaThCA, OOCYX AAaTh MpOIEcC M pe3ylbTaT paldoThl,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B IPYMMOBBIX (opMax padoThl (0OCYyKIeHHUS, OOMEH MHEHHIA,
«MO3rOBbIE IITYPMBl» W MHBIE), BBINOJHATH CBOK 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYTMMH WIEHAMU KOMAaH[bl, OLIEHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

HHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 11 wkiacce oOydyaromuiicss MOMYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Maremaruka.YriayOJeHHbIN YPOBEHbBY.

DOyHKuMU ¥ rpapukm:

CBOOOJHO ONEPUPOBAThH MOHATUAMMU: (DYHKIIMS, CIOCOOBI 3a/1aHus (QyHKLIUH,
rpaguk (QYHKUMU, BBINOJIHATH SJEMEHTapHble MpeoOpa3oBaHUsl TIpapuKOB
bynKmii;

CBOOO/IHO ONEpUPOBATH MOHATHUAMU: 00JACTh OINpPENETICHUS U MHOKECTBO
3HaYeHUHN QPyHKUNU, HYJIH QYHKIHH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUpPOBATh MOHATUAMU: UETHbIE M HEYETHbIE (YHKLUH,
nepuoanyeckre (QyHKUINU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBI (DYHKIIMH, HauOoJblliee M HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEKYTKE;

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
OIpeJIeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCTONB30BaTh Tpaduku (GYHKIUN ISl UCCIIEAOBaHUS TMPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYTUX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH, BBIpAXXaTh (POpMyIaMHu 3aBUCUMOCTU MEXKy BEJIMYMHAMU;

CTPOUTh TpauKW KOMIO3ULUHU (PYHKIHMH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (YHKIIHII;

CTPOUTH TEOMETpUYecKue oOpa3bl ypaBHEHMM M HEpPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOZHO OMNEpUPOBaTh MOHATUSAMHU: TpadUKU TPUTOHOMETPUUYECKUX
(yHxmii;

CBOOOZHO OMNEpUPOBATH MOHATUSMHU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

OpUMEHATh (QYHKUMUA JUISI MOJEIMPOBAHUS U HMCCIEAOBAHMS peajbHBIX
MPOLIECCOB.

Hayana mareMaTH4eCcKOro aHa/Iu3a:



CBOOOZIHO OIEPUPOBATh TMOHATUSAMU: HENPEPBIBHbIE (YHKIUH, TOYKU
pa3pbiBa rpaduka pyHKINH, aCUMITOTHI rpaduka QyHKIIHNH;

CcBOOOJHO OMEepUpPOBaTH MOHATHEM: (YHKIIUS, HETpEphIBHAS Ha OTPE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S pELICHHs 3a/1a4;

CBOOOZHO ONEpPUPOBATh TMOHITUSIMH: TE€pBasg U BTOpas TMPOU3BOJHBIC
byHKIMM, KacatenbHas K TpaduKy QyHKIIH,

BBIYUCTISATH MPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU
IBYX (DyHKIUH, 3HATh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCIOJIb30BaTh T'€OMETPUYECKUI U (PU3MUECKUN CMBICT MPOU3BOIHOM IS
pelieHus 3a1a4.

UCIOJb30BaTh  IMPOM3BOJHYIO  JJIsi  HCCIENOBaHUSA  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HauOoJbIlIee U HAUMEHbIlIee 3HAYCHUs (PYHKIIMH HEIIPEPHIBHON Ha
OTpE3KE;

WCIIONIb30BaTh MPOM3BOAHYIO I HAXOXKJICHUS HAWIYUIIero pPEIIeHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-)KOHOMHYECKUX, 3aJayax, i
OTIpE/ENIEHUs] CKOPOCTH W YCKOPEHHUsS Tpolecca, 3aJaHHOTO (OpMyJIoON WiIn
rpapuKoMm;

CBOOOZIHO OMEpUPOBaTh TMOHATHSAMHU: TEPBOOOpaA3HasA, OMPEACIEHHBIHN
WHTETpaJl, HAXOJWUTh TMEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKIMHA ¥ BBIYHCISATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTH IJIOLIAIN TUIOCKUX GUTYpP U 00BEMBI TEN ¢ TOMOIIbIO UHTETpaa;

UMETh MPEJCTaBICHUE O MAaTeMaTUYECKOM MOJEIUPOBAHMU HA TpPUMEpE
coctaByieHust U PepeHITNaIbHBIX YPaBHEHUN;

peliath NpUKIagHbIe 337a4d, B TOM YHUCIIE COLUAIbHO-3KOHOMUYECKOTO U
(Gu3MYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIu3a.

CrarucTuka ¥ TeOpusi BEpOATHOCTEH, JIOTHKA 1 KOMOMHATOPHKA.

YuTaTh U CTPOUTH TAOJTUIBI U TUATPAMMBI.

OnepupoBarh  MOHATHUSIMH:  CpelHEee  apudmeTHyeckoe,  MeIuaHa,
HauOoJIblIee, HAMMEHbBIIIEE 3HAUEHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMU: CIyHYalHBIA AKCIEPUMEHT (OMBIT) U CIIy4yailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIIYyYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B ONBITaX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HAaXOJIUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYCHHBIX CIIyYalHBIX
DKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TEpECEYCHHE W OOBEAMHECHHE
JAHHBIX ~ COOBITUH, COOBITHE, TPOTUBOIMOJIONKHOE  JTAHHOMY  COOBITHIO;
MOJI30BATLCS AUAarpaMmaMu Jijepa u GpopMysioN CII0KEHHUS BEPOSTHOCTEH MpHU
pelIeHuu 3a1ad.

OnepupoBath MOHATUAMH: YCIOBHAsI BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJIUTh BEPOATHOCTH C MOMOIIbIO MpPaBUJIa YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIy4alHOTO OIIBITA.



[TprMeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PELLICHUH 3aa4.

OnepupoBaTh NOHATHAMU: HCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs
UCIIBITaHUM, yCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHII B CepUHU
HE3aBUCUMBIX MCIBITAHUHN JI0 IEPBOTO yCIEXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIIBITaHUN bepHyun.

OnepupoBarh  MOHATUSAMM:  CIOydailHas  BEJIIMYMHA,  pacCIpeiesieHHue
BEPOSTHOCTEN, auarpaMma pacupeneneHusl.
CpaBHHBaTh BEPOSTHOCTH 3HAYCHWM CIy4allHOM BEJIMYMHBI II0 PACIpPEEICHUIO
WIM C TIOMOIIBIO AXarpaMM.

OnepupoBarh MOHATHEM  MAaTEMaTHYECKOTO  OXKHMJIAHUS, IPHUBOJIUTH
IIPUMEPBI, KAK NPUMEHSAETCS MAaTEMaTUYECKOE OKMJIAHHUE CIyYalHOW BEIMYHUHBI
HaxXOJUTh MaTEMATUYECKOE 0KUAAHUE 110 JTAHHOMY PaCIIpEIEIICHHUIO.

HMmeTh nipencTaBieHne 0 3aKOHE OOJIBIINX YHUCET.

NmeTp npeacTaBieHne 0 HOPMaJIbHOM PacCIpEacIICHUN.

Moayas «I'eomerpus»

OnepupoBaTh MOHATHUSMHU: WIMHIPHYECKas TMOBEPXHOCTh, O0Opa3yIolIne
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHHYECKas  IMOBEPXHOCTH,
o0pa3yrolre KOHMYeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (IMIMHAP, KOHYC, cepa U map).

OOBACHATH CIOCOOBI TIOJTYUYEHUS TEJ BPALLCHUS.

KnaccuduimpoBats B3auMHOE pacosiokeHue chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: HIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE ILAPOBOTO CJIOS,, BHICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beruncnsate 00BEMBI W TUIOMIAAM TIOBEPXHOCTEH Tenm  BpalleHus,
TE€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyI.

OnepupoBaTh TMOHATHSMH: MHOTOTPAHHUK, BIHMCAHHBIM B cdepy
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbaucnsaTe COOTHOIIEHUST MEXKAY TUIOMAASIMU TIOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEII.

N300paxaTh u3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHATe  (BBIHOCHBIE) IUIOCKHE YEPTEKUM M3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHU.

W3Bnekatb, HMHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
pPUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BeImonHATh NEHCTBUS CIIOKEHHUS BEKTOPOB, BBIYHUTAHHS BEKTOPOB U
YMHOXKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalOT.



IIpuMeHATH paBUIIO MapajuIeIeIUIIe/a.

OnepupoBarh MOHATUAMH: JAEKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoguTe cyMMy BEKTOPOB M NPOW3BEICHHE BEKTOpAa HA YMCIO, YIOJ
MEXKJy BEKTOpPaMH, CKAJSIPHOE NPOU3BEICHME, PACKIAIBIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JCKAPTOBOW CHCTEME KOOPIHHAT.

[IpumensTh rTeomMeTpuueckue QaxThl A PEHICHUS CTEPEOMETPUYECKHUX
3a/1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pewars mpocreime reoMeTpu4ecKue 3a1adyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrare 3amaum Ha [0KAa3aTeNbCTBO MATEMATHYECKHX OTHOLICHUM U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMAM, IPUMEHSIS
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IprMeHsATh MpOCTEHIIHE NPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoNTH mpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NIPHUPOJE U
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJy4YEHHBIE 3HAHUS HA NPAKTHKE: aHAIM3UPOBATh pPEajbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

Kanenngapho - reMaTn4yeckoe IJIiaHMpOBaHue N0 MaTeMaTHKe
Moayb «Ajaredpa u Ha4aJjia aHAJIM3a»
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Ha3Banue Tembl, pa3aesa

7(6+14)

IloBTOpenue kypca 10 kinacca

1

Pemenne 3amay ¢ HCIOIL30BAHUEM CBONMCTB
YHCeJl U CUCTEM CUMCICHUS, NEIUMOCTH, I0JIEH U
4acTel, MPOIEHTOB, MOTYJIEH YUCE]L.

Pemenne 3amad ¢ HCIOJIb30BAHMEM CBOMCTB
CTEIeHEH u KOpHEH, MHOTOYJICHOB,
peoOpa3oBaHWi  MHOTOWICHOB W JIPOOHO-
palOHAIBHBIX BEIPAKCHHUM

Pemenue 3amau ¢ Mcnonb30BaHUEM I'pagyCHON
Mepbl yria. Moayiib yrciia M ero CBOMCTBA

Pemienune 3agay Ha JABUIKEHHE M COBMECTHYIO
paboTy ¢ MOMOIIbIO JIMHEHHBIX M KBaJpaTHBIX
YPaBHEHU U UX CHUCTEM.

Pemenue 3agaq C IIOMOIIBIO YU CJIOBBIX
HCpPpAaBCHCTB MW CHCTEM HCPABCHCTB C OI[HOi/JI
nepeMeHHoﬁ, ¢ NPHUMCHCHUCM I/I306pa)KGHI/I$I
YHCJIOBBIX MPOMEKYTKOB

Pemenne 3amad ¢ WMCMONB30BaHUEM YHCIOBBIX
¢yHkuuii u  ux rpapukoB. Hcmnonb3oBanue
CBOMCTB 51 rpadukoB JIMHENHBIX u
KBaIpaTHYHBIX byHKIMH, oOpartHoH

MPOTIOPIUOHATBPHOCTH W (PYHKITUHU y:\& .

I'padpuueckoe pelieHne YpaBHEHHU u
HEPaBEHCTB

Bxoounon konmpons




20 g

I'nasa VII. Tpuronomerpnuyeckue GyHKINU

(19+14)

8 1 38 OOnacte ompeneneHUss U MHOXECTBO 3HAUYECHUI
TPUTOHOMETPUYECKUX (DYHKIHUI

9 1 38 OOnactp ompeneneHUss U MHOXECTBO 3HAUYECHUI
TPUTOHOMETPUYECKUX (DYHKIUI

10 1 38 OOnactp ompenereHUss U MHOXECTBO 3HAUYCHUH
TPUTOHOMETPUYECKUX (DYHKIHI

11 1 39 YeTHOCTS, HCYCTHOCTb, MEePUOJUYHOCTh
TPUTOHOMETPHUYECKUX (DYHKIUI

12 1 39 YeTHOCTB, HEYECTHOCTb, NEePUOIUIHOCTD
TPUTOHOMETPHUYECKUX (DYHKIUI

13 1 39 YeTHOCTB, HEYETHOCTb, MIePUOTUYHOCTh
TPUTOHOMETPUYECKHX (PYHKIUH

14 1 40 CaoiicTBa GyHKIIMHN Y=COS X U e€ rpadux

15 1 40 CoiicTBa ¢pyHKIIMH Y=COS X 1 €€ rpaduk

16 1 40 CoiicTBa (yHKIIMH Y=COS X U €€ rpaduK

17 1 41 CaoiicTBa (hyHKIUH Y=SIN X U €€ rpaduk

18 1 41 CaoiicTBa (pyHKIMHU Y=SIiN X neé rpaduk

19 1 41 CaoiictBa ¢yHKIMH Y=SIN X 1 e€ rpadux

20 1 42 CoiicTBa ¢pyHkmu Y=tg X u e€ rpagux

21 1 42 CgoiictBa dpyHkmu Y=1g X u e€ rpapuk

22 1 43 OOpatHble TpUroHOMeTpU4eckue QyHKIUN

23 1 43 OOparHble TpUTOHOMETpUYECKHE QYHKIIUA

24 1 43 OO6paTHble TPUrOHOMETpUUYECKUE QYHKIIUU

25 1 VYpoku 060011eHNs U cUCTeMaTU3allui 3HaHHUH.

26 1 Ypoku 0000IIeHUS U CHCTEMaTU3alluy 3HAHUH.

27 1 Konmponvnasn paboma Ne]
«Tpuzonomempuueckue Qynkuyuuy

204 I'aasa VIII. Ilpon3Boanas u ee reoMeTpu4eCKHii CMBICII

(17+14)




28 1 44 [IpouzBoHas

29 1 Juarnoctuueckas pabora Ne 1

30 1 Juarnoctuueckas padora Ne 1

31 1 45 [IpousBoaHas creneHHON (QyHKIUH

32 1 45 [IpousBoHas cTeneHHON (QyHKIHH

33 1 45 [Ipou3BoHas cTereHHON (QyHKIIHH

34 1 46 [IpaBuna nuddepennupoBanus

35 1 46 [IpaBuna nuddepennupoBanus

36 1 46 [IpaBuna nuddepeHpoBanus

37 1 47 [TpousBoHBIC HEKOTOPBIX  3JIEMEHTAPHBIX
byHKIHI

38 1 47 [TpousBogHBIC HEKOTOPBIX  3JIEMEHTAPHBIX
byHKIHI

39 1 47 [TpousBogHBIC HEKOTOPBIX  3JIEMEHTAPHBIX
byHKIHI

40 1 a7 [TpousBogHBIC HEKOTOPBIX  3JIEMEHTAPHBIX
byHKIHI

41 1 48 I'eomeTpruecknii cMbICT IPOU3BOAHON

42 1 48 I'eomeTpuueckuii CMbICT IPOU3BOAHOMN

43 1 48 I'eomeTpuuecknii CMbICT IPOU3BOIHON

44 1 48 I'eomeTpruecknii CMbICT IPOU3BOAHON

45 1 VYpoku 060011eHNs U cUCTeMaTU3allui 3HaHHUH.

46 1 VYpoku 060011eHNs U cUCTeMaTU3allui 3HaHHUH.

47 1 Konumponvnasa paooma Ne 2 « Ilpouzsoonan u
ee 2e0MempuyecKuil CMbLC»

194 I'naBa I X. IpumeHeHne Npou3BOAHON K HCCJIEJOBAHUIO
(18+14) GyHKIMH

48 1 49 Bo3spacTtanue u yObiBaHuE QYHKIMH

49 1 49 Bospacranue u yosiBanue QyHKIHH

50 1 50 DKCcTpeMyMbl GYHKIIUN

51 1 50 DKcTpeMyMbl PyHKIUU




52 1 50 DKcTpeMyMbl PyHKIUU

53 1 o1 [IpumeneHne NPOU3BOAHONH K  IOCTPOEHUIO
rpadukoB QyHKIHI

54 1 51 [IpuMeHeHHe TPOM3BOJHOM K TOCTPOCHHIO
rpaduKoB PyHKIHHA

55 1 51 [IpuMeHeHHe TPOM3BOJHOM K TOCTPOCHHIO
rpaduKoB PyHKIHIA

56 1 51 [IpuMeHeHHe TPOM3BOJHOM K TOCTPOCHHIO
rpaduKoB PyHKIHHA

57 1 52 Haubonpuiee u HauMeHbllee 3HaYCHHUS QyHKIIUA

58 1 52 Haubonbiiee n HanmeHblee 3HaYCHUS QYyHKIIUN

59 1 52 Haubonbiiee u HanMeHblee 3HaYeHUS (PYHKINUN

60 1 53 Boimykinocts  rpadguka  QyHKOMHM, — TOYKH
neperuda

61 1 53 Boimyknocts  rpadguka  QyHKOMHM, — TOYKH
neperuda

62 1 Huarnoctuueckas padora Ne 2

63 1 Juarnoctuyeckas padora Ne 2

64 1 VYpoku 000011eHNs U cUCTeMaTU3allui 3HaHHUH.

65 1 Ypoku 000011IeHHS ¥ CHCTeMaTH3alluy 3HAHUH.

66 1 Konumponvnaa paboma Ne3 « Ilpumenenue
HPOU380OHOIL K UCC/1€008aHUI0 (DYHKUUIL)

18 4 I'maBa X. UuTerpan
(17+14)

67 1 54 IlepBooOpazHas

68 1 54 [TepBooOpasuas

69 1 55 [IpaBuia HaX0XXIEHHUS IEPBOOOPA3HBIX

70 1 55 [IpaBuia HaX0XXIEHUS IEPBOOOPAZHBIX

71 1 55 [IpaBuia Hax0X/I€HUS IEPBOOOPAZHBIX

72 1 56 [Inomane KpUBOJIMHEWHON Tpaneluy U HHTETpal

73 1 56 [Inomane KpUBOJIMHEWHON Tpaneluy U HHTETpal




74 1 56 [lnomaae KpUBOIMHEWHOW TPAIIELIUU U UHTETPal

75 1 o7 Brruucnenue uaTerpanos.

76 1 57 Brrunciaenue nHTErpasos.

77 1 58 Brruucienue IJIOIIAICH c IIOMOIIIBIO0
HWHTETPAJIOB.

78 1 58 Brruucienue IJIOIIAICH c IIOMOIIIBIO
HWHTETPAJIOB.

79 1 59 [IpumeneHne NPOU3BOAHON M HHTErpaja K
PEIICHUIO MPAKTHICCKUX 3319

80 1 59 [Ipumenenne mNPOU3BOAHON W UWHTErpana K
PEIICHUIO MPAKTHYECKUX 3314

81 1 59 [IpuMeHeHHe TPOW3BOAHOM W MHTErpajga K
PEIICHUIO MPAKTUICCKUX 3319

82 1 Ypoku 00001ICHHS ¥ CHCTEeMAaTH3alluy 3HAaHUH.

83 1 Ypoku 00001ICHHS ¥ CHCTEeMAaTH3alluy 3HAaHUH.

84 1 Konumponvnaa paboma no Ned «Humezpan»

134 I'naBa XI. KomOunaropuka
(12+14)

85 1 60 [IpaBuio npounsseneHus

86 1 60 [TpaBwiio mpou3BeeHUs

87 1 61 IlepecranoBkH

88 1 61 IlepecranoBkH

89 1 62 Pasmemmenus

90 1 62 Pasmemnienus

91 1 63 CoueTaHus U UX CBOMCTBA

92 1 63 CoueTaHus U UX CBOMCTBA

93 1 64 bunom HeroTona

94 1 64 bunom HeroTona

95 1 Ypoku 00001IeHNs U CUCTeMAaTU3alluy 3HAHUH

96 1 Ypoku 00001IeHNs U CUCTeMAaTU3alluy 3HAHUH

97 1 Konumponvnaa paboma Ne5 «Inemenmol




| Kombunamopuxuy

14 I'maBa XII. DyieMeHTBI TeOpUHM BepOSITHOCTE
(13+14)

98 1 65 CobbiTHus

99 1 65 CobbiTHus

100 1 66 KomOunammu  coObiTuii.  [IpoTHBOIIOIOKHOE
coObITHE

101 1 66 KoMOunammu  coObiTuii.  [IpoTHBOIIOIOKHOE
coObITHE

102 1 67 BeposiTHOCTH COOBITHSA

103 1 67 BeposiTHOCTE cOOBITHS

104 1 68 CnoxxeHue BepOSITHOCTEN

105 1 68 Huarnoctuueckas padora Ne 3

106 1 69 Huarnoctuueckas padota Ne 3

107 1 69 HesaBucumelie COOBITHSL. YMHOXkEHNE
BEPOSITHOCTEH

108 1 69 HesaBucumele COOBITHSL. YMHOXkEHNE
BEPOATHOCTEMN

109 1 70 Cratuctuyeckast BEpOSITHOCTh

110 1 Ypok 0600111€HNS U CUCTEMATU3allUN 3HAHUH.

111 1 Konmponvnaa paooma Neb6 «3naxkomcmeo c
6EPOAMHOCHbION

74 I'naa XIII. CtaTtuctuka

112 1 71 CriyualiHble BEITMUUHBI

113 1 71 CrnyuaiiHble BETMUUHBI

114 1 12 LentpanbHble TEHICHIINH

115 1 12 LentpanbHble TEHICHIINH

116 1 73 Meps! pazdpoca

117 1 73 Mepsi pa3bpoca

118 1 Ypoxk 00001IeHNS ¥ CHCTEeMAaTH3allu 3HAHUH.




18

Hrorosoe noBropenue

(16+24)

119 1 [ToBTOpenue. CpoiicTBa QYHKIMH y=COS X U €€
rpaduk

120 1 [ToBTopenue. CoiictBa pyHKIMU Y=SiN X u e
rpaduk

121 1 [ToBropenwue. [IpaBuna quddepenppoBanus

122 1 [loBTOopenue. IlpousBoaHbie HEKOTOPBIX
JIEMEHTAPHbIX QYHKIMH

123 1 [loBTOopenue.  Bospactanue u  yObIBaHHE
byHKIMU. DKCTpeMyMbl PyHKIUU

124 1 [loBTopenne. HaubGomnpmiee u  HauMeHbllee
3Ha4yeHUs QYHKIUU

125 1 [ToBropenue. [IpaBuiio nponsBeneHus

126 1 [ToBTOpeHue. Cnoxenue BEpPOSITHOCTEM.
YMHOKEHUE BEPOSTHOCTEMN

127 1 HroroBas koHTpoIbHAs paboTa

128 1 Hrorosas KoHTpoOJIbHAST paboTa

129 1 AHanu3 UTOroBoi KOHTPOJIBLHON PabOTHI

130 1 Pemenue 3apanuii u3 Bapuanton EI'D

131 1 Pemenue 3ananuit u3 BapuantoB EI'D

132 1 Juarnoctuueckas padora Ne 4

133 1 Juarnoctrueckas padbora Ne 4

134 1 Pemenue 3ananuit u3 BapuantoB EI'D

135 1 Pemenue 3ananunii u3 Bapuanros EI'D

136 1 Pemenne 3ananuii u3 Bapuantos EI'D




Moaynb «'eomeTpua»

Ne | dara Koppexuus | Kou- Homep Ha3Banue Tembl, pa3aesa
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8 I'nasa IV. BekTopsl B npocTpaHcTBe
§ 1. Ilonamue eéekmopa ¢ npocmpancmeae.
1. 1 ITonsTne BEKTOpa. PaBencTBo
BEKTOPOB.

§ 2. Cnoscenue u gpluumanue 6eKnMopos.
Ymnooswcenue sekmopa na uucno.

2. 1 CnoxxeHue M BBIYUTAHHE BEKTOPOB.
CyMMa HECKOJIbKUX BEKTOPOB.
3. 1 CnoxxeHue M BBIYUTAHHE BEKTOPOB.
CyMMa HECKOJIbKUX BEKTOPOB.
4, 1 YMHOXKEHUE BEKTOpa Ha YUCIIO.
§ 3. Komnnanapuwie 6ekmopul
5. 1 Kommuianapasle  BekTopsl.  IIpaBumio
napajiesienunea.
6. 1 PasnmokeHne  BekTopa MO  TpeM
HEKOMJIAHAPHBIM BEKTOPaM.
7. 1 IToBrOpenue Teopuu. Pemenue 3anad.
8. 1 Konumponvnasn paooma Nel no
meme: «Bekmopul 6 npocmpancmeey
15 I'naBa V. MeTox KOOpAUHAT B IPOCTPAHCTBE
6 §1. Koopounamot mouxku u Koopounamal
eekmopa..
9. 1 [TpsmoyronbHas cucTeMa KOOpAWHAT

B IIPOCTPAHCTBE




10. 1 Koopaunats! BekTopa
11. 1 Cs13p MEXIY KOOPJMHATAMU
BEKTOPOB U KOOPJMHATAMHU TOUYEK
12. 1 [Ipocreiimume 3a1aun B KOOpAHMHATAX
13. 1 [Ipocreiimume 3a1aun B KOOpAHMHATAX
14. 1 CamocmoamenvHasn paooma no
meme «Illpocmeitmiue 3adauu 6
Koopounamax
5 § 2 Ckanapnoe npoussedenue 6ekmopos
15. 1 Yros Mexay BEKTOpaMH
16. 1 CkansipHO€ IPOU3BEICHUE BEKTOPOB
17. 1 Brruucnenue yrioB Mexay HNpsIMBIMU
U TUIOCKOCTSIMHU
18. 1 VYpaBHenune mockoctu. PaccrosiHue
OT TOYKH JI0 MJIOCKOCTHU
19. 1 Pemenue 3anau.
4 §3 Jleusicenusn
20. 1 IlentpanpHas cummerpusi. OceBast
CUMMETPHSL.
21. 1 3epkanbpHas CUMMETpHUS.
[TapajutenapHBII EPEHOC.
22. 1 Pemenue 3amau.
23. 1 Kp N2 no meme «Memoo
KOOpOUHAm 6 NPOCMPAHCHEE. »
17 I'maBa VI. | Huaunap, konyc, map.
3 §1. Hununop
24. 1 [TonsTre unaMHApA.
25. 1 ITnomanp MOBEPXHOCTU LWJIMHAPA.
26. 1 Pemenue 3anau. C/p (15mun)
4 §2 Konyc
27. 1 ITonsTue konyca




28. 1 [Inomans  NOBEPXHOCTM  KOHYCA.
Y ceueHHbI KOHYC.
29. 1 Pemenue 3anay.
30. 1 Pemenue 3amay.
10 §3 Cohepa
31. 1 Cdepa u map. YpaBHeHHE CEpHI.
32. 1 B3anmuoe pacnonoxenue chepbl u
MJIOCKOCTH.
33. 1 KacarenbHas miockocTs K cdepe.
34. 1 [Tnomank cheps.
35. 1 Pa3nbpie 3amaun Ha MHOTOTPaHHUKH,
IIWJIAH]IP, KOHYC | TIap.
36. 1 Pa3nbpie 3amaun Ha MHOTOTPAHHHKH,
IIWJIAH]IP, KOHYC | TIap.
37. 1 Pa3nbpie 3amaun Ha MHOTOTPAHHHKH,
IIWJIAH]IP, KOHYC | TIap.
38. 1 Pewmenue 3amay Ha ceueHus,
MTOBTOPCHHE
39. 1 Pemenue 3a7au Ha CeyeHMs,
MTOBTOPCHHE
40. 1 K/p Ne 3 no meme: «lununop, konyc,
wapy.
16 I'maBa VII. | O6bembl Teu1.
3 §S1. Oovem npPAMOY2016H020
napannenenuneoa.
41. 1 [Tonsitue o6beMa
42. 1 O6Bem IPSIMOYTOJIBHOTO
napajureJienumne/a
43. 1 Pemenwne 3anau. C/p.
2 §2 Oo0vem npamoii npuzmol U YUIUHOPA
44, 1 O0BbeM psIMON TTPU3MBI
45, 1 OO6beM uIuHIpa




6 §3 Oovem HAKIOHHOU npu3zmot,
RUPAMUObL U KOHYCA
46. 1 Beruncnenne  o0beMOB  Tenm  C
MTOMOIUIBIO ONPEEIEHHOT0 HHTErpaa.
47. 1 OObeM HaKJIOHHOW PU3MBI
48. 1 O0beM mupaMuIbI
49. 1 Pemenwne 3anau.
50. 1 O0beM KoHyca
51. 1 Pemenue 3amay. C/P
5 §4 Oobvem wapa u naouwads cghepol
52. 1 O0bema mrapa.
53. 1 Ob6bveMm 1apOBOIO CErMeHTa,
IApOBOTO  CJIOS W IIapOBOTO
CEKTOopA.
54. 1 [Tnomank cheps.
55. 1 Pewenue 3amay.
56. 1 K/p Ne5 no reme: «O0beMbI TeJI».
12 Oo6o0maroiee NnoBTOpeHNeE.
Pemenue 3aaau.
57, 1 IloBTOpEHHE  TEMBI: «AKCHOMBI
crepeoMeTpun». Pemenune 3a1anuii u3
BapuaHToB EI'D
58. 1 [ToBTOpenue temsl: «IlapannenbHOCTh
OpsIMBIX H  IUIOCKOCTW». PerieHue
3ajaHui u3 BapuantoB EI'D
59. 1 IToBTOpEeHME TEMBI:
«IlepneHIUKYIIPHOCTh TPSIMOU |
IUIOCKOCTH». PelieHune 3agaHuil U3
BapuaHToB EI'D
60. 1 IToBTOpeHne TeMbl: «JIByrpaHHbIN

yroi».  Pemenue  3amaHuii U3
BapuaHToB EI'D




61.

IToBTOpEeHUE TEMBI:
«MHOTOrpaHHUKW. Pemrenue
3ajaHui u3 BapuantoB EI'D

62.

[ToBTOpEHME TEMBI: «ITnomaau
MOBEPXHOCTEN MHOTOTPAHHUKOBY.
Pemenue 3aganuii u3 Bapuanto EI'D

63.

IloBropenne Ttembl: «BekTopsl B
MpoCTpaHCTBe». PelieHne 3aganuii u3
BapuaHToB EI'D

64.

[ToBTOopenue Tembl: «l{unuuap, KoHyC
U map, ux mwiom@aaw». Pemenue
3ajaHui U3 BapuantoB EI'D

65.

[ToBropenune Tembl: «OOBEMBI TEI».
Pemenue 3aganuii u3 Bapuanto EI'D

66.

[ToBropenune TemMbl: «OOBEMBI TEI».
Pemenue 3aganuii u3 Bapuanto EI'D

67

[ToBTOpEHME TEOPUU U pEILICHHUE 3a/1a4
10 BCEMY KypCy reoMeTpumn» Pemenne
3ajaHui U3 BapuantoB EI'D

68

[ToBTOpEHME TEOPUM U pELICHUE 3a/1a4
10 BCEMY Kypcy reometrpumn» Pemenue
3ajaHui u3 BapuanroB EI'D

Hroro

68




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

Maremartuka: anredpa M Hadajla MaTEMaTUYECKOro aHalin3a, TeOMETPHS.
I'eomertpus, 10-11 xnaccsl/ Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenienre»
Marematuka: anredpa M Hadajla MaTEMaTUYECKOro aHalln3a, TeOMETPHS.
AnreOpa u Hauaja MateMaTudeckoro ananusa, 10-11 kmaccel/ Anumos II1LA.,
Komsrun IO.M., Tkauea M.B. u gpyrue, AKIHOHEpHOE OOIIECTBO
«M3nmarenscTBO «IIpocBemenue»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Anre0Opa 1 Hadajla MaTeMaTHYeCcKoro aHaiau3a. 11 kiacc: moypouHbIE IJIaHBI
no yueonuky II.A. Anumona u ap. - ['.W. I'puropsesa.- Bonrorpan: Yuurens,
2006.-159c.u.-1.

I'eomerpus. Kontponbabie pabotel. 10-11 kmaccel: yde0. mocobue s
o01eo0pazoBaTeNbHbIX OpraHu3anuii: 6a3oBbiii ypoBeHb/ M. A. Muenckas —
M.: IIpocsemienue, 2019. — 64 c.

3amaun  no  reomerpuu. 7-11  kmaccel:  yueb. mocoOue A
obmeoOpa3zoBarenbHbix — opranuzanuil/  b.I'.3uB, B.M. Meinep, A.l.
baxanckuii. — M.: [Ipocsewmenne, 2019. — 271 c.

I'eomerpusi. CamoctositenbHbie  paboThl. 11 kmacc: yde0. mocobue s
o01eo0pa3oBaTeNbHbIX OpraHu3anuii: 6a3oBbiil ypoBeHb/ M. A. MueHnckas —
M.: IIpocsemienue, 2019. — 64 c.



e Anrebpa W Hayala MaTeMaTHYECKOro aHaiu3a. J(UoakThdecKkue maTepuabl.
10 xmacc. YuebHoe mocobue g 0O0IIe00pa3oBaTEIbHBIX OpTaHU3AIHA.
bazoBblit u yrny6nennsiit yposerb. M.U. lla0ynun u np.- M; Ilpocsemienue -
2017.-207 c.

e Anrebpa W Hayala MaTeMaTHYECKOro aHaiu3a. JUoakThdeckue maTepuabl.
11 xmacc. YueOHoe mocoOue i oO0IIe00pa3oBaTebHBIX OpraHu3aIui.
bazoBeiii ypoenb. M.U. lllabynun u np.- M; [IpocBemenune - 2013. - 191 c.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* Poccuiickas snekTponHas 1ikosa (resh.edu.ru)

 Pemry EI'D: 3amanms, orBersl, pemenus. OOywaromas cucrema JMutpus
['ymuaa (sdamgia.ru)

 Emunas wxomtekuus I[udpoBbix O6paszoBatenbHbix Pecypcor  (school-
collection.edu.ru)

» http://Bce-koHTpOJIBHBIE.pD

* KOHTPOJIb3HAHUU.P(D

+ algeomath.ru



http://все-контрольные.рф/
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