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PaGouas nporpamma no yueoHomy npeamery "Maremaruka' (0a30Bblil yPOBEHb).

Pabouas mporpamma mo ydeGHoMy mnpenmery "Maremaruka" (6a30Bblii ypoBeHb) (IpeaMeTHas
obmacte "Marematuka u uHpopMarhka') (Jamee COOTBETCTBEHHO - MporpaMMa IO MaTeMaruke,
MaTeMaTuKa) BKJIIOYAeT MOSCHUTENBHYIO 3aIllUCKy, COJEp)KaHUE OOy4eHHUs, IUIAHUPYEMbIe Pe3ysIbTaThl
OCBOEHUS ITPOrpaMMBbl 10 MaTEMaTHKE.

[TosicHuTenbHAsE 3amucKa OTpaXkaeT oO0IMe LEead MW 3aJadyd  M3yYeHUs MaTeMaTuKH,
XapaKTEPUCTUKY ICUXOJIOTUYECKUX IPEANOCHUIOK K €€ M3y4eHHI0 O00y4aloLUIMMUCS, MECTO B CTPYKTYpE
y4eOHOrOo IJIaHa, a TAaKXKe MOIXO/IbI K 0TOOPY CoAep KaHUsI, K ONPECIICHUIO MIJIAHUPYEMbIX PE3YyJIbTaTOB.

Conepkanue oOy4yeHHMs] PacKpbIBa€T COJEpIKaTelbHble JMHHUH, KOTOpbIE IMpeaaramrcs Ui
00513aTEILHOTO M3YUYCHHS B KOKIOM KJIACCE HA YPOBHE CPEHETO 00IIero oopa3oBaHus.

[InanupyemMble pe3ynbTaTbl OCBOEHHUS INPOrpaMMbl 10 MaTeMaTWKE BKJIIOYAIOT JINYHOCTHBIE,
MeTanpeIMETHbIE PEe3yIbTaThl 32 BECh Meproj oOy4yeHHs Ha YPOBHE CpeAHEro o0Iiero oOpa3oBaHus, a
TaKKe MPEeIMETHBIC TOCTHKEHUS 00yUaroIerocs 3a Kax/blil rog o0y4eHus.

loacnumenvHas 3anucka.

[IporpammMa 1Mo mMaremMaTHKe Ha YpOBHE CpeIHEro o0Imero oopasoBaHHs pa3padoTaHa Ha OCHOBE
OI'OC COO c¢ y4€toM COBpEMEHHBIX MHUPOBBIX TPEOOBAHHM, MPEABABISEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, W TPAAMIMKA POCCHICKOTO oOpa3oBaHus. Peanu3zamusi mporpaMMbl MO MaTeMaTHKe
o0ecreyrBaeT OBJA/ICHUE KIIIOYEBBIMH KOMIIETCHIIMSMH, COCTABIISIONIMMHA OCHOBY JUISI CAMOPAa3BUTHS H
HENpPEPBIBHOIO 00pa3oBaHus, LEIOCTHOCTh OOIIEKYJIBTYpPHOIO, JIMYHOCTHOTO U I103HABaTEJILHOTO
Pa3BUTHS TMYHOCTH O0YUaIOIIUXCA.

B nporpammMe 1o MareMaTHKe y4TE€HbI HJIEU U MOJIOKEHUSI KOHLIETIIIUU Pa3BUTHS MATEMaTHYECKOTO
oOpazoBanusi B Poccuiickoit denepanuu. B cOOTBETCTBUM C Ha3BaHMEM KOHIICTII[MH, MaTeMaTU4eCcKoe
oOpa3oBaHME [JOJKHO, B YaCTHOCTH, MPEAOCTaBIATh KaXJAOMy OOydYaromeMycsi BO3MOXHOCTb
JOCTH)KEHUSI YPOBHS MaTeMaTHUECKUX 3HAHWH, HEOOXOIMMOTO Ui JajbHEHIIel yCIeUIHOH XU3HU B
obmectBe. IMEeHHO Ha pelleHHe 3TOH 3a/1auy HallesieHa IporpaMma o MareMaTuke 6a30BOro ypoBHS.

Maremaruka - ONOPHBIN MpeaMEeT JUIsl U3Y4YEeHHsS CMEXHBIX AMCLUMIUIMH, YTO JenaeT 0a30BYyrO
MaTeMaTUYECKYIO MOATOTOBKY HEOOXOIMMOM.

[TpakTudeckass IMOJIE3HOCTh MaTeMaTWKU OOyCJIOBJIEHAa HaJIMYUEeM HPOCTPAHCTBEHHBIX (OpM,
KOJIMUECTBEHHBIX OTHOLICHUH, SKOHOMHUYECKUX PAcYeTOB; HEOOXOAUMOCTHIO MaTeMaTHYeCKUX 3HaHUH B
MOHMMAHUM TPUHLMUIIOB YCTPOHCTBA U MCIOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCHPHUATUS H
MHTEpIpeTays. pa3HOOOpa3HOW COLMAIbHOW, 3KOHOMUYECKOW HHGpOpMAIMH; MPAKTHYECKUX MPUEMOB
reOMETPUUYECKUX M3MEPEHUI U MOCTPOEHHUH, YNTeHUs WH(OPMALMH, MPEACTaBICHHON B Bujae Talmui,
Jauarpamm 1 rpadukos.

[IpuMeHeHre MaTeMaTHUYeCcKOro CTHUJIS MBIIUIEHUS, MPOSBISIOUIETOCS B ONpeaeEHHbBIX

YMCTBEHHBIX HAaBBIKaxX, MNpUEMax H METOAAaX MBIIIIEHUS 4YeJIOBEeKa, MpoIreccax oO00OOmeHusT wu
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KOHKpEeTH3allui, aHaJIN3a U CUHTE3a, KIacCU(PHUKALUK U CUCTeMaTu3aluy, abCTparupoBaHus U aHAJIOTH
Kak (hOPMHPOBAHUH AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS U BOCOUTAHUU YMEHUH JE€HCTBOBATH 110
3aJlaHHBIM AJITOPUTMaM, IO3BOJISIOLIEH COBEPIICHCTBOBAaTb HM3BECTHBIE M KOHCTPYUPOBAaTb HOBBIE.
OOBeKTbl MaTeMaTH4eCKHX YMO3aKIIOUCHWH, MpaBUa MX KOHCTPYHMPOBAHUS PACKPBIBAIOT MEXaHHU3M
JIOTHYECKUX IIOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMeHHMH (opMynupoBarh, OOOCHOBBIBATb U
JIOKa3bIBATh CYXIECHUS, TEM CaAMbIM Pa3BUBAIOT JIOTUYECKOE MBILUICHHUE.

OO0yueHne mMareMaTUKe Kak BO3MOXKHOCTb Pa3BHTHS Y OOyYalOIIMXCS TOYHOW, pallMOHAJILHOU H
MHGOPMATUBHOM peuH, YyMEHHs OTOupaTh HauOojee TOAXOIAIINE SA3BIKOBBIE, CHMBOJIUYECKHUE,
rpaduuecKkue CpeAcTBa Ul BBIPAXKEHUS CYKJICHUH U HAIVISIIHOTO UX IPEACTaBIECHUS.

OO01iee 3HAKOMCTBO C METOAAMHU IMO3HAHMS JEUCTBUTEIBHOCTHU, IMPEJICTABICHUE O MPEAMETE U
METOZIE MaTeMaTUKH, €ro OTJIMYMS OT METOJJOB €CTECTBEHHBIX U I'YMaHUTApHbIX HayK, 00 OCOOEHHOCTSIX
IIPUMEHEHHs] MaTEeMaTHKHU AJIs PELICHUs HAYyYHBIX M MPUKIATHBIX 33734 KaK HEOOXOIMMBIH KOMIIOHEHT
o01IeH KyJIbTypBbl.

W3yueHne MareMaTWKH CHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHIO YEJIOBEKa, MOHMMAHHUIO
KpacoThl M M3SIIECTBA MAaTeMaTHYECKHX PACCYKICHHUH, BOCIIPHATHIO TEOMETPHUECKUX (HOPM, YCBOCHUIO
UJEU CUMMETPHH.

[TproputeTHbIMU LesIMU 00yueHHst MareMaTuke B 10-11 kiaccax Ha 6a30BOM ypOBHE SBIISIOTCSL:

(GopMUpOBaHUE LEHTPAJIbHBIX MAaTEMaTUYECKUX MOHSATHM (YMCIIO, BEIMYMHA, IeOMEeTpUyecKas
¢burypa, nepeMeHHasi, BEpOSITHOCTb, (DYHKI[HS), 00ECTIEUNBAIOIINX TPEEMCTBEHHOCTh U NEPCIIEKTUBHOCTh
MaTeMaTH4ecKoro o0pa3oBaHus 00yUYaroIIUXCs;

nojBeeHHe OOydarolMxcs Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMAaTUKU U OKPY’KaIoIEro MUpa, IOHUMaHNEe MaTEMAaTUKH KaK 4acTH OOIIel KyJbTypbl 4YEJIOBEUECTBA;

pPa3BUTHE MHTEUIEKTyaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEW OO0ydaroluxcs, M03HAaBaTEIbHOMN
aKTUBHOCTH, MCCIIEZOBAaTEIbCKMX YMEHUH, KPUTHYHOCTH MBIIUIEHUS, HWHTEpeca K HM3YUYEHHUIO
MaTEMAaTUKU;

dopmupoBanue (QYHKIMOHAJIBHOW MaTeMAaTUYECKOM TI'pPaMOTHOCTH: YMEHHs paclio3HaBaTh
MaTeMaTUYEeCKUE AaCIEKThl B PEaJbHBIX JKU3HEHHBIX CHUTyallMsIX M MPU H3yYEHUU JPYIHUX Y4eOHBIX
MIPEMETOB, IPOSIBIICHHS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (POpMYyIHpOBaTh UX HA S3bIKE MATEMAaTUKH U
CO3/1aBaTh MaT€MaTH4YECKUE MOJENIH, NMPUMEHITh OCBOECHHBIM MaTeMaTHMUECKUM amnmapar IJis pelleHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATH U OLIEHUBATh MOJIyYE€HHBIE PE3YIbTaThI.

OCHOBHBIMU JMHUSIMH cojepkaHuss maremaruku B 10-11 xmaccax susrorea: "Uwucna u
Bbruucnenus", "Anre6pa" ("AnreOpanueckue BbIpakeHHs", "YpaBHeHHMs U HepaBeHcTBa'), "Hawana
Mmaremarnyeckoro anamuza", "l'eomerpus” ("leomerpuueckue ¢urypsl u ux cpoiictBa", "M3mepenue
reoMmerpudecknx BenmuuuH"), "BepositHocTe M cratuctuka'. CoaepikareiabHbIe JIMHHH Pa3BUBAIOTCS

napajuieTbHO, KaXKJasi B COOTBETCTBUH C COOCTBEHHO JIOTUKOM, OJJHAKO HE HE3aBUCHMO OJHA OT JIPYTOM,



a B TECHOM KOHTaKTe M B3auMozeicTBuu. VX oObequHSET JIoTWYecKasi COCTABIAIOIIAs, TPAIULIHUOHHO
IpUCyIIas MaTeMaTHKEe W TPOHMU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE KypChl M COIEpIKaTelbHbIC JMHHM.
Chopmynupoannoe B ®I'OC COO TpeboBanue "BlaJeHHE METONAMHU JIOKA3aTENbCTB, AJTOPUTMAMHU
pelleHus 3a/1a4, yMeHre GOopMyJIpOBaTh ONpeAeNICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSThH UX, IPOBOAUTD
J0Ka3aTeIbHbIe PACCYXKACHHUS B XOA€ pELICHUS 3a4a4"’ OTHOCUTCA KO BCeM Yy4eOHbIM Kypcam, a
(bopMHpOBaHUE JIOTHYECKHX YMEHHUH pacrlpeneisercs Mo BCeM roxaM oOydeHHUs Ha YPOBHE CPEIHEro
obrmiero oopazoBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaruka sBIseTCS 00s3aTebHBIM MPEIMETOM Ha JTaHHOM
ypoBHe obOpazoBaHus. [Iporpammoii mo Matematuke mpeaycMaTpuBaeTcs HU3ydeHHe y4eOHOro mpeamera
"Marematuka" B pamkKax TpEX y4yeOHBIX KypcoB: "AnreOpa M Hayajga MaTeMaTH4YecKoro aHamu3za',
"Teometpus", "BepostHocTh U cratuctuka'. @opMUpOBaHHUE JIOTUUECKUX YMEHHUM OCYIECTBISETCS Ha
MPOTSHKEHUM BCEX JIET OOy4eHHs Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs, a DJIEMEHTHI JIOTUKH
BKJIIOYAIOTCS B COZIEP KaHKME BCEX Ha3BAaHHBIX BBIIIE YYEOHBIX KypCOB.

OO0miee 4unco 4acoB, 3alUIaHUPOBAHHBIX I M3yueHus marematuku - 408 yacos: B 10 kiacce -
204 gaca (6 yacoB B Hezento), B 11 kmacce - 204 gaca (6 4acoB B HEJIEIIO).

[Inanupyemble pe3yJbTaThbl OCBOEHHSI MPOrPaMMbl 0 MaTeMaTHKe 0a30Bblil ypOBeHb Ha
YPOBHeE cpeJHero oomero oopa3oBaHms.

B pesynbrare nzyueHusi MaTeMaTHKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus y 00y4aromerocs
OynyT chOpMUPOBAHBI CIEAYIOIINE THYHOCTHBIE PE3YJIbTATHI:

1) rpaxk1aHCKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3MIIMUA OOYyYarolierocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHHCKOTO W TAJDKHMKHUCTAHCKOTO OOIIEeCTBAa, TPEICTABIEHHE O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHMA, TPOIEAYP TPaXKITaHCKOTO 00mecTBa (BBIOOPHI,
OTPOCHl U JPYToe), yMEHHE B3aMMOACHCTBOBATh C COIMATBHBIMU WHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIMSMHU ¥ Ha3HAYCHHUEM;

2) naTpUOTUYECKOTO BOCITUTAHMUS:

c(hOPMHUPOBAHHOCTh TPAXKMTAHCKON WIACHTUYHOCTH, YBAKEHUS K MPOIUIOMY W HACTOSAIIEMY
POCCHIACKOI M TaI)KUKUCTAHCKONH MaTeMaTHKH, [ICHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCHUUCKUX H
Ta/P)KUKCKMX MaTeMaTHKOB, COBETCKOW MaTeMaTW4YeCKOW IIKOJbI, MCIOIb30BAHUE JITUX JOCTIKCHUH B
NPYTHX HayKaX, TEXHOJOTHUX, c(hepax SIKOHOMHKH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHWE IYXOBHBIX IIEHHOCTEH POCCHMCKOTO M TaJKUKCKOrO Hapona, c(hHOpMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHWSA, OJTUYECKOTO TIOBEJEHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHHEM

)IOCTH)KeHI/Iﬁ HAayKHU U ACATCIIBHOCTBIO y‘IéHOl"O, OCO3HAHHUE JIMYHOI'O BKJIaga B MOCTPOCHUC YCTOI\/'I'-II/IBOFO

Oymy1ero;
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4) 5CTETUYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas JCTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHUH, PACCYX ICHUN, BOCIPUUMYUBOCTh K MaTEMATUICCKUM aCIIEKTaM Pa3IMYHbIX
BUJIOB UCKYCCTBA,

5) hu3nyecKoro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh YMCHHSI MPUMEHATH MAaTEMaTHMYeCKHe 3HAHUS B HMHTEpPEcax 3J0POBOTO H
6e3omacHoro oOpasza KHM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBBIO (340pPOBOE NHTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHSATHH M OTAbIXa, PErylsipHas (QU3UYecKas aKTUBHOCTB), (U3UYECKOE
COBEPIIECHCTBOBAHKE TIPU 3aHATHSIX CIIOPTHBHO-030OPOBUTEIBHOM JESITEIBHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAaHUE IICHHOCTH TPYIOJIIOOUS, HHTEpEC K pa3IudHbIM chepam
PO eCCHOHAIBHOM ESTEIbHOCTH, CBI3aHHBIM C MATEMATUKOW U €€ MPUIOKCHUSIMHU, YMCHHE COBEPILATh
OCO3HAHHBIN BBIOOp Oymymied mnpodeccud ¥ pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K MareMaTW4ecKOMy OOpa30BaHHIO M CaMOOOPa30BaHHIO Ha TMPOTHKCHUU
BCEW XW3HU, TOTOBHOCTh K AaKTHUBHOMY YYaCTHIO B PCIICHUU MPAKTUYCCKUX 3a7ad MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTUICCKON KYJIBTYpbl, TOHUMAHUE BIUSHUS COIMAEHO-3KOHOMUYICCKUX
MPOIIECCOB HAa COCTOSHHE NPUPOAHON W CONMAIBHON CpeIpl, OCO3HAHWE IJI00ATFHOTO XapakTepa
AKOJIOTUYECKUX MPOoOIeM, OpUEHTAIUs Ha IPUMEHEHHE MaTeMaTHUYeCKUX 3HAHWM NI peuieHus 3a7ad B
00JIacTU OKpY’Kalollel cpenbl, MIaHUPOBAHUE MOCTYMKOB M OLIEHKH UX BO3MOXKHBIX MOCJEICTBUN IS
OKpY>KaroIlen Cpeibl;

8) IIEHHOCTH HAYYHOTO MMO3HAHMUSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHON MNpAKTUKU, TMOHMMAaHUE MAaTEeMaTUYeCKOW HayKd Kak cdepbl deToBeYeCKOM
JESATEIILHOCTH, JTArloB €€ pa3BUTHS W 3HAUMMOCTH JUIS PA3BUTHS IMBWIM3AINH, OBJIAJICHUE S3BIKOM
MaTeMaTUKA W MaTeMaTUICCKOW KYJIBTYpPOW KaK CPEJACTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIICCTBIISTH
MPOEKTHYIO U MCCIEN0BATENbCKYIO ASSITENLHOCTh MHIUBUYaIbHO U B TPYIIIIE.

pe3yibTaTe M3ydeHUss MaTEeMAaTUKH Ha YPOBHE CpeaHero ooiiero oOpa3oBaHHs y 0O0ydaromierocs
OyayT c(OpMHpPOBaHBI TO3HABATEIBHBIC YHUBEPCAIbHBIC YydYeOHBIC JEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC yUeOHBIE JEHCTBUS, PETYISTUBHBIC YHHBEpPCAIbHBIC Y4YeOHBIC JCHCTBHS, COBMECTHAS
JeSITENIbHOCTD.

VY obyuatomierocst 6yayT copMHUpOBaHbI CleAyrOIMKe 0a30BbIe JTOTUYECKUE IEHCTBUS KaK 4acTh

M03HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUM:



BBISBIISITh M XapaKTE€PHU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHATHI,
OTHOILICHUN MEX]y TOHATHIMHU, (POPMYIUPOBATh ONPEACICHHS MMOHATUH, yCTaHABINBATh CYIIIECTBCHHBIN
MPU3HAK KJIACCH(PHUKALMU, OCHOBAHUS JUIsE 0000IIEHNS M CPABHEHUS, KPUTEPUH TPOBOIMMOTO aHAJIH3a,

BOCIIPUHMMATh, (OPMYIMpOBaTh M  NPeoOpa3oBbIBaTh  CYXKIEHHs: YTBEpAUTEIbHbIE U
OTpHLIATENIbHbIE, €AMHUYHbIE, YACTHBIE U O0IIME, YCIOBHBIE;

BBISBIISITh MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpPEUUs B (hakTax, JaHHBIX,
HAOMIONCHUAX W YTBEPXKIACHHSX, NpEIJiaraTb KPUTEPUH JJIS  BBIIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMIA;

JiefaTh  BBIBOABI C HCIOJNB30BAaHHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEIBHO JIOKA3aTeNIbCTBA MAaTEMaTUYECKUX YTBEPXKACHUN (IIpsIMble U OT
IIPOTUBHOIO), BBICTPaMBATh apryMEHTAlMI0, NMPUBOAMTH MPUMEPHl U KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBL;

BbIOMpaTh crnoco0 pemieHns y4eOHOM 3ahauu (CpaBHMBATh HECKOJIIBKO BapUaHTOB pEIICHMS,
BBIOMPATh HaNOOJIEE TOAXOISIINN C YIETOM CAMOCTOSTEIHHO BBIICIICHHBIX KPUTEPHUEB).

VY oOyuatomerocs OynyT copMHUpPOBaHbI ciaeIyrolue 6a30Bble UCCIEJ0BATENbCKUE AEHCTBUS KaK
YacTh M03HABATEIbHBIX YHUBEPCAIbHBIX YUCOHBIX 1EHCTBHIMA:

UCTIONIb30BaTh BOIPOCHI KAaK HCCIICAOBATEIbCKHI HWHCTPYMEHT TIO3HAHHS, (OPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOILIUE MPOTUBOpEUHE, NPOOIeMy, yCTaHABIMBAaTh UCKOMOE U JaHHOE, (OopMHpOBATh
TUIIOTE3Y, apTyMEHTHPOBAThH CBOO MO3UIIAI0, MHEHUE;

IIPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHMPOBAHHBIN DKCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBIICHUIO
OCOOEHHOCTEH MaTeMaTU4ecKoro OObEKTa, SBIEHHUSA, IPOIECcca, BBISBICHUIO 3aBUCHUMOCTEH MeXay
00bEKTaMH, SIBJICHUSIMH, NIPOLIECCAMU;

CaMOCTOATENIBHO  (POpPMYIMpOBaTh OOOOIIEHUSI M BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOIO
HaAOMIOZIEHNs, HCCIIEOBaHMs, OLCHUBAaTh JOCTOBEPHOCTh IOJIYYEHHBIX pPE3ylbTaToB, BBIBOJIOB U
0000IIEHNI;

IPOrHO3MPOBAaTh BO3MOXHOE DPAa3BUTHE IpOIIECcCa, a TAKXKE BBIIBUraTh IMPEINONOXKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.

VY obyuatomierocss OynyT chopMupoBaHbl yMeHHs paboTarb ¢ HMH(poOpManMed Kak dacTb
M03HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBHIA:

BBUSIBIISITh 1€PUIUTHI MHPOpPMAlMM, JAaHHBIX, HEOOXOIMMBIX [UIsl OTBETa Ha BOMNPOC U JJIA
pelLIeHns 3a/1a4uu;

BBIOMpPATh MH(OPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3NPOBATh

Y UHTEPIPETUPOBATh UHPOPMAIINIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS;



CTPYKTYpUpPOBaTh HH(GOpPMAINIO, MPEICTaBIATh €€ B pa3lnyHbIX (opMax, HILIIOCTPUPOBATH
rpaduvecKy;

OLIEHUBATh Ha/I&KHOCTHh HH(OPMALIUH TTI0 CAMOCTOSTENHFHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

Y olyuvaromerocs OyayT chopMupoBaHbl YMEHUS OOIIEHHMS KaK YacTh KOMMYHHMKATHBHBIX
YHUBEPCAJIbHBIX YUCOHBIX TCHCTBUI:

BOCIIPUHUMATHh U (DOPMYIHMPOBATh CY’KAECHUS B COOTBETCTBUH C YCIOBHSIMHU U IENSIMHU OOILCHHUS,
SICHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOUKY 3pPEHUS B YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHHUS 10 X0y PeLIeHHs 3a1a41, KOMMEHTUPOBATh MOTYYCHHBIN pe3yNbTar;

B XO7ie OOCYXICHUS 3a]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYX/1aeMOil TeMbl, MPOOJIEMBbI, periaeMon
3aJlaud, BBICKAa3blBaTh WJIEH, HALIEJIEHHBIE HA IIOMCK PpELICHMs, COIOCTABISATH CBOM CYXACHUS C
CYXIICHUSIMH JPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYKHUBAThH PA3JIMUUE U CXOJCTBO MO3UIHIA, B KOPPEKTHOMH
dbopme GpopMyTHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHHUS;

NPEICTaBIATh Pe3ylbTaThl pEHIeHHs] 3a/laud, OSKCIIEPUMEHTa, MCCIEAOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4E€TOM 3a7ad MPE3EHTAlMd U OCOOEHHOCTEH
ayIUTOPUH.

Y obyuaromerocss OyayT chopMUpOBaHbl YMEHHS CaMOOPTaHHU3alUU KaK YacTh PEryJATUBHBIX
YHHUBEPCAIBHBIX YUYEOHBIX JEHCTBHI:

COCTaBJISITh IUJIaH, aJITOPUTM PEIICHUS 3a7a4d, BEIOUPATh CIIOCO0 pemIeHHs ¢ Y4ETOM UMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb U KOPPEKTUPOBATH BapHAHTHI PEIICHUN C
yu€TOM HOBOW MH(OPMAIUH.

VY oOyuaromerocst OyayT c(hOpMHpPOBAHbI YMEHHsS CaMOKOHTpPOJII KaK 4YacTh PETYJISATUBHBIX
YHUBEPCAJIBHBIX YUEOHBIX JEHCTBHI:

BJa/IeTh HaBbIKAMM I103HABaTEJIbHON pedrekcuM Kak OCO3HaHUS COBEpIIAEMbIX JEHCTBUI U
MBICIMTENbHBIX TPOLECCOB, HX pPE3yJdbTaToB, BJaJeTh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIpoLEecca U pe3yJsIbTaTa PeIeHUsI MaTeMaTHIeCKOM 3a1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IPU PEIIEHUH 3a/1aul, BHOCUTh KOPPEKTUBBI
B JIeATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX
TPYAHOCTEM;

OLIEHUBAaTh COOTBETCTBUE PE3yNbTaTa LEIH U YCIOBUSAM, OOBSCHATh NMPUUUHBI JOCTHIKEHUS WIH
HEJOCTHKEHUSI Pe3yJIbTaTOB JESTeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

VYV oby4aromierocst OyayT chopMUPOBAHBI YMEHUSI COBMECTHOU JIEATETLHOCTH:

MOHMMATh U UCIIONB30BaTh MPEUMYIIECTBA KOMAH/IHOM ¥ WHAMBUAYAIBHON PaOOTHI IPU pEIICHUH
yueOHBIX 3aJa4, MPUHUMATh 1eJIb COBMECTHON IesTeIbHOCTH, IMJIAaHUPOBAaTh OPraHU3aIMI0 COBMECTHOM
paboThI, pacmpenensTh BUILI pabOT, TOTOBApPUBATHCS, OOCYKIaTh MPOIECC W PE3yabTaT padoTHI,

0000111aTs MHEHMS HECKOILKUX JIIOJICH;



y4acTBOBATh B TPYMNIOBBIX (hopMax paboThl (00CYyk aeHHS, 0OOMEH MHEHHM, '"MO3TOBBIC IITYPMBI" 1
I/IHBIG), BBITIOJIHATH CBOX YacCThb pa6OTBI U KOOpAWMHUPOBATH CBOH HeﬁCTBHH C IOpyruMu 4YJiCHaMu
KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJga B OOLIMI MPOAYKT MO KPUTEPHSIM, C(HOpMYyITHPOBAaHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBUSI.

[IpeameTrHbIe pe3yiabTaThl OCBOCHUS MPOTPaMMBI 10 MaTEMAaTHKE Ha 0a30BOM YPOBHE Ha YPOBHE
cpemHero oOimiero oOpa3oBaHMs TPEACTABICHBI MO ToaaM OOy4YeHHS B paMKaX OTIEIbHBIX Y4EOHBIX

KYpPCOB B COOTBCTCTBYIOIIHX pa3AcCiIaxX MPOrpaMmsbl IO MaTCMATUKE.

PaGouas nporpamma y4ye0Horo kypca "AJiredpa u Ha4ajia MATeMATHY€CKOI0 aHaJau3a'.
lloacnumenvHas 3anucka.

VYuebnbiii  kypc "AunreOpa W  Hadama — MareMaTH4yeckoro  aHamu3a'  o0ecrednBaeT
MHCTPYMEHTAIBbHYIO 0a3y AJi1 M3yYeHHUs BCEX €CTECTBEHHO-HAyYHBIX KypCcOB, (OPMHUPYET JOTHYECKOE U
abCcTpakTHOE MBIIUICHHE OOy4YaloIIuXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOCHHS YYEOHBIX KypCOB
nH(OpMaTHKH, OOIIICCTBO3ZHAHMSI, HCTOPUH, CIIOBECHOCTH. B pamkax y4ueOHOTO Kypca "Anredpa u Hadana
MaTeMaTU4YECKOro aHaiau3a" oOydarolIuecss OBJa/JE€BalOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HayKH,
KoTOpast (hOpMyIUPYET CBOM JIOCTHXKEHHUS B MaTeMaTHIECKOi opme.

Y4eOHbIii Kypc anreOpbl U Hadasl MaTeMaTHYeCKOTO aHalli3a 3aKjIa/IbIBAeT OCHOBY JJIsl YCIICITHOTO
OBIIAJICHHSI 3aKOHAMH (DU3UKH, XUMHUHU, OWOJIOTHH, TMOHUMAaHHS OCHOBHBIX TCHJICHIIMH SKOHOMHKH U
OOIICCTBEHHON JKHU3HH, TIO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIOIb30BaTh HMX B TMOBCETHEBHOW >ku3HH. OBlajeHue aOCTPakTHBIMU H
JIOTUYECKU CTPOTUMH MaTeMaTHUYeCKHUMH KOHCTPYKIIMSMHU Pa3BUBAET YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh ~ MCTUHHOCTH  YTBEPXKACHHS, HCIOJIB30BaTh  00O0OIIEHWEe W  KOHKPETH3AIHIO,
abcTparupoBaHue W aHAIOTHIO, (POPMUPYET KpeaTMBHOE M KPUTHYECKOE MBIIUICHHE. B xome m3yueHus
anreOpepl ¥ HaYall MaTEMAaTUYECKOTO aHaln3a Ha ypOBHE CPETHEro OOIIero oOpa3oBaHUsl 00ydaromuecs
MOJTy4atoT HOBBIM OMBIT PElIeHUs] MPUKIATHBIX 33/1a4, CAMOCTOSTENILHOTO MOCTPOCHUSI MaTeMaTHYEeCKUX
MOJIEJICH peaNbHBIX CHTyallHd W WHTEPIPETAIMH TOTYYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTe B TpUpOne, Hayke HW B HCKYCCTBE, C BBIJAOIIMMUCS
MaTeMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYeCKOro aHalu3a oOmagaeT 3HAYUTeNIbHBIM
BOCTIMTATEIFHBIM TIOTSHIIMAIOM, KOTOPBIN peann3yeTcs Kak 4epe3 yueOHbIi MaTepHuall, ClioCOOCTBYFOIINI
(hopMHPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TAK U Uepe3 crenupuKy yaeOHOH AeSITeIbHOCTH, TPEOyIomen
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, TPOAOJDKUTENILHON KOHIIEHTPAIIMA BHUMAHUS U OTBETCTBEHHOCTH 32
MOJTyYEHHBIN pe3yibTar.

B ocHoBe wMeroamku oOydeHHs anreOpe W HadalaM MaTeMaTW4YecKOTO aHajuu3a JIeKHUT

NeSITeIbHOCTHBIA TPUHLIUIT OOYUYESHHUSI.



B crpyktype mporpammbl 1o anreOpe M HayajlaM aHalu3a BBIICJAIOTCA  CIEAYIOLIME
coziepkaTenbHO-MeTonueckue uHun: "Yucna u Beruncienus”, "Oyuknun u rpaguxu’, "YpaBHeHUS U
HepaBeHcTBa', "Hawana wmaremarnueckoro ananuza', "MuHoxkectBa u Joruka'. Bce OCHOBHbIE
COZIEP)KATEIbHO-METOJJMUECKHUE JIMHUM H3Y4YalOTCsl Ha MPOTSHKEHUH JIBYX JIeT OOy4YeHHs Ha YpOBHE
cpenHero oOmiero oOpasoBaHus. JlaHHBIN yueOHBIM Kypc sIBIS€TCS MHTETPAaTUBHBIM, 00beINH:ASA B cebe
COZIep)KaHNE HECKOJbKMX MaTeMaTH4YeCKUX IUCUUIUIMH: anredpa, TPUTOHOMETPHs, MaTeMaTHdecKHi
aHaJIU3, TEOpUs MHOXeCcTB M japyrue. OOydaromuecs OBJIaJAE€BAIOT IIHPOKUM MaTeMAaTUYECKUM
anmaparoM, y HHUX [IOCIEAOBareiabHO (OpPMHUpPYETCs M COBEPLICHCTBYETCS yMEHUE CTPOMTH
MaTeMaTU4YeCcKyl0 MOJIeJIb PEeallbHOM CHUTyallMM, NPUMEHATh 3HAHMs, IOJY4YeHHble B y4eOHOM Kypce
"AnreOpa ¥ Hayaja MaTeMaTHYECKOro aHamu3a", JJIs PelIeHHs] CaMOCTOSTENLHO CHOPMYIUPOBAHHOM
MaTeMaTU4YeCKOM 3aja4ul, a 3aTEM UHTEPIPETUPOBATH MOITYUEHHbIN pe3yJIbTar.

ConepxarenbHo-MeToanyeckass JauHUA "Yucna u  BeluucieHHs" 3aBepuiaeT (popMHUpOBaHHE
HaBBIKOB HCIOJIb30BAHUS JICHCTBUTENBHBIX YUCEII, KOTOpOE ObLJIO HAYaTO Ha YpPOBHE OCHOBHOIO OOILEro
obpazoBanus. Ha ypoBHe cpemHero obmiero oopa3oBanust 0co00¢ BHUMAHHE yACHseTCs (POPMUPOBAHUIO
MIPOYHBIX BBIYMCIIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs MCIIONB30BAHUE PA3IMYHBIX (HOPM 3arvcu
JEUCTBUTENILHOIO 4YMCJa, YMEHUE DPALMOHAIbHO BBINOJHATH JAEHCTBHS C HHUMH, J€1aTh HPUKUIKY,
oLeHuBarh pesyibrar. OOydaromuecs: MoyyaroT HABBIKM HMPUOMMOKEHHBIX BBIUMCIICHUH, BBINOJHEHUS
JCWCTBUH C YUCIIaMH, 3aIMCaHHBIMU B CTaHAAPTHOM (OpME, HCIIOIB30BAHUS MATEMAaTHYECKUX KOHCTAHT,
OLIEHUBAHUS YHCIIOBBIX BBIPAKCHHIA.

ConepxarenbHass JuHHUS "YpaBHEHUS M HepaBeHCTBA" peaqu3yeTcsl Ha MPOTSHKEHHM BCETo
o0y4yeHHUs Ha YpOBHE CpEeAHEro oOmero oOpa30BaHMs, IMOCKOJIBKY B KaXJOM pasjiele HporpaMMbI
MIPEyCMOTPEHO PELIEHUE COOTBETCTBYIOLINX 3a/1a4. OOydaromuecs OBJIaAeBalOT pa3InYHbIMU METOAAMHU
pemieHusl  IeNbIX, palUOHAIBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTeIbHBIX, JIOTAPUPMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHM, HEPABEHCTB U UX cucTeM. [lonydyeHHble yMEHUsI UCHOJIb3YIOTCS MpU
UCCIIeIOBAaHUN (YHKIMHA C TOMOIIbIO MNPOM3BOAHOM, pEIIEHWH NPUKIAJHBIX 3aJad M 3ajJad Ha
HaxXOXKJIeHHEe HauOONBIINX W HAMMEHbIIMX 3HauyeHWd QyHknum. JlaHHas copepikaTenbHast JIMHUS
BKJIIOYaeT B ce0s Takke (GOpMUPOBAHUE YMEHMH BBIMOIHATH PACYETHI 1O (GopMynaM, npeoOpa3zoBaHUs
LEJIbIX, PallMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAKEHUH,
COZIEpIKaIllUX CTeMeHW M Jorapupmbl. B Xome u3ydeHus anreOpandeckoro marepuana MpOHCXOTUT
JanbHENIee pa3BUTHE AJITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUIEHUS OOydaromuxcs, (popMHUpYrOTCS
HaBBIKH  JIEMyKTHBHBIX PAcCyKIEHHWH, padOTl ¢ CHMBOJBHBIMH (OpMaMH, TIPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHJIE PAaBEHCTB M HEPAaBEHCTB. AnreOpa npeanaraet 3pQpeKTHBHbIE
WHCTPYMEHTHI JUISl PEIICHUsS NMPAaKTUYEeCKHX M €CTeCTBEHHO-HAYYHbIX 33/a4, HAIVISIIHO JEMOHCTPUPYET

CBOHM BO3MOKHOCTHU KaK A3bIKa HAYKH.



CopeprxarenpbHO-MeTonuueckas uHUS "OYHKIUK U TpaduKu" TECHO TMEperuieTaeTcs ¢ APyTUMH
JUHUAMU Y4eOHOTO Kypca, TOCKOJIBKY B KakOM-TO CMBICIE 3aaéT IOCIEN0BaTeNbHOCTh HM3YUYECHUS
Mmarepuana. MzyueHne CTeneHHO|, T0Ka3aTeIbHOH, Torapu(pMHUIECKO U TPUTOHOMETPUUYECKUX (DYHKIINH,
UX CBOWCTB U rpapvKoB, UCTIOIb30BaHHE PYHKUUMN /IS pEIICHUs 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U
peaJbHON KM3HU TECHO CBSI3aHO KaK C MAaT€MaTHYECKHM AHAJIW30M, TaK U C PELICHHEM YpPaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHHE yAenseTcs (GOpMUPOBAHHIO YMEHHS BBIpaXarh (hopMynaMu
3aBUCUMOCTH MEXIY pAa3JIUYHbBIMH BEIMYMHAMHU, HCCIEIOBATh IMONyYEeHHBbIC (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuan copep)kaTelbHON JIMHUM HAIleJIeH Ha pa3BUTHE YMEHHM U HABBIKOB, MO3BOJISIOLINX
BBIp@XKaTh 3aBUCHUMOCTH MEXJIy BEJIMYMHAMH B Pa3IU4HON ¢dopMme: aHATUTUYECKOH, rpaduueckoil u
clIoBecHOU. M3yuenue Matepuasa CriocoOCTBYeT Pa3BUTHIO aIrOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH
K 0000IICHNIO0 U KOHKPETU3AIMH, UCTIOJIb30BAaHUIO aHAIOTHH.

CopepxarenbHass nuHus "Hauama wmaremarnyeckoro aHanusa" T103BOJISIET  CYLIECTBEHHO
pacIIUpUTh KPYT KaK MaTeMaTUYE€CKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYMHBIX 00y4alomuMCs, Y KOTOPbhIX
MOSIBIISIETCS. BO3MOXKHOCTD MCCIIEIOBATh M CTPOUTH Trpaduku (QYHKIWH, ONpENensaTh UX HauOOIbIINE U
HAaMMEHBIINE 3HAYCHUS, BEIYUCIATE TUIOMAAN GUTyp U 0O0BEMBI Tell, HAXOAUTh CKOPOCTU U YCKOPEHUS
npoueccoB. CozaeprkarenbHasi JUHUA OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOECHHUS MAaTEMaTH4EeCKHUX
MOJIeNIel peallbHbIX CUTyalluid, HAXOXXICHUS HAWIYYIIErO0 PELICHUs B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-3KOHOMHMYECKHX, 3a/1auax. 3HaKOMCTBO C OCHOBAMU MaT€MaTHYECKOro aHajln3a ClocoOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMAILHOJIOTUYECKOTO U KPEAaTUBHOIO MBILUIEHUS, (POPMUPOBAHUIO YMEHUN
pacrio3HaBaTh IPOSIBICHHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCcKyccTBe. OO0ydaroluecs y3HaoT O
BBIJAIOLIMXCS PE3YJIbTaTaX, MOJTYYEHHBIX B XO/I€ PA3BUTHUSI MAaTEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxarenpbHO-MeTOIMUecKkass JuHUS "MHOXeCTBA H JIOTWUKA' B OCHOBHOM TOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. T€OpETHKO-MHO)KECTBEHHBIE IPEICTABICHUSI MPOHU3BIBAIOT BECH KypC
IIKOJILHOW MaTeMaTUKU U TpeAjararoT Haubosiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIOUIMNA BCE pa3/ienbl
MaTEMATUKH U €€ IPUIIOKEHHM, OHU CBA3BIBAIOT PA3HbIE MAaTEMATUUYECKUE JUCLMILIMHEL B €MHOE LIETIOE.
BaxxHo natb BO3MOXKHOCTH 00ydarouieMycsi IOHUMaTh T€OPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTeMAaTUKU U UCIOJIb30BATh €T0 JUIsl BBIPAXKEHUSI CBOMX MBICIEH.

B yuebnom kypce "Anrebpa n Hauana MareMaTH4eCcKOro aHajau3a'" MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTU4YeCKOro MOJIEIMPOBAaHUS, KOTOPbIe MPU3BaHBl CPOPMUPOBATH HABBIKM MOCTPOEHUS Mojelneit
peanbHBIX CUTyallui, UCCIIEAOBAHUS STUX MOJIEJEH ¢ MOMOUIbIO amnmnapaTta aareOpbl U MaTeMaTH4eCcKOTo
aHaJM3a ¥ UHTEpIpeTallui TMOJTYYEHHBIX pe3yJbTaToB. 3aJaHHsl BKIIOYEHBl B KaXKIbI M3 pa3iesioB
IpOrpaMMbl, TOCKOJIBKY B€Ch Marepuan ydyeOHOro Kypca IIMPOKO HCHOJIB3YeTCsl Ui pEIIeHUs
NPUKIAMHBIX 3ada4. [lpu pemeHuM peanbHBIX NPAKTUYECKUX 3a/a4  OOydJaroluecs pa3BUBAIOT
HaOJI0IaTENIbHOCTh, YMEHNE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBarbCs, MCIOJb30BaTh aHAJIOTHIO,

00001maTh W KOHKPETH3UpPOBaTh IMpolieMy. JlesTenbHOCTh MO (POPMHUPOBAHMIO HABBIKOB pEILIEHUS



NPUKIJIAJHBIX 3374 OpPraHU3yeTcs B MPOLECCe M3ydEHUs BCeX TeM ydeOHoro kypca "AnreOpa u Hadana
MaTeMaTU4YECKOro aHaim3a'".

OO0mmee 4yuciio 4YacoB I M3ydeHUs ydeOHOro kKypca "AnreOpa W Hadala MaTreMaTHYeCKOTO
anamm3a", - 204 gaca: B 10 kmacce - 102 gaca (3 ywaca B Hememo), B 11 kmacce -102 gaca (3 yaca B
HEJIEIIO).

Cooepoicanue obyuenus 6 10 knacce.

Yucna v BBIYKCICHHUS.

Panyonanbhele uucia. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, IPOLEHTHI, OECKOHEUHbIE
Hepuoguueckue Ipodu. ApudmeTrndeckue Onepanuu ¢ PalUOHAIbHBIMM UYHCIAMHU, IpeoOpa3oBaHUs
YHCIIOBBIX BbIpakeHUil. [Ipumenenue apoOeil W MPOLEHTOB s PEUICHUs MPHUKIAAHBIX 3a1ad M3
Pa3IMYHBIX OTPaCiel 3HAHUN U PEATTbHON KU3HU.

JeiicTBuTenpHble yncia. PalmoHanbHble M MppalMOHaIbHbIe Yiciaa. ApupMeTHIecKie onepaim
C AeUCTBUTENbHBIMU ynucaaMu. [IpubnuxkEHHbIE BHIYMCIICHNUS, IPABUIA OKPYIVIEHUS, IPUKUIKA U OLIEHKA
pe3yibTara BBIYMCICHUN.

Crenenp ¢ mensiM mokazareneMm. CranpmaptHas ¢opma 3armuch  JICHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue noaxosmeil popMbl 3anucu ASHCTBUTEIbHBIX YUCEI JJIs PELICHUs IPAKTUYECKUX 3aj1ad
U IIPEJCTABJICHUS JAHHBIX.

Apudmernuecknii KOpeHb HaTypajdbHOW crereHH. [leiicTBus ¢ apuMETHYECKUMH KOPHSIMHU
HAaTypaJbHOH CTEIICHHU.

CuHyC, KOCMHYC WU TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, AapKTaHI€HC
YKCIIOBOTO apryMEHTA.

VYpaBHEHHMS 1 HEPABEHCTBA.

ToxxaecTBa U TOXAECTBEHHbIE Pe0Opa30BaHMUSL.

[TpeoOpa3oBaHe TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYITBI.

YpaBHeHME, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo ] HHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPaBHEHUIA.

IIpuMeHeHne ypaBHEHHMH W HEPABEHCTB K PEUICHMIO MaTeMaTHMYecKUX 3aJad W 3aJad U3
pa3IMyYHbIX 00nacTel HAyKU U peabHOU KU3HU.

OYHKIMH U TpadUKH.

OyHK1us, criocoOb! 3a1anus GyHKH. ['paduk ¢pyHkun. Bzanmuo oOparHblie GyHKINU.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHMH ¢(yHkimu. Hymn ¢ynkmuu. IIpomexyTtku

3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIHH.



CrenenHas (pyHKIMsI ¢ HaTypaJbHBIM U IEeNbIM Moka3zareneM. E€ cBoiicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-0i CTETEHHU.

Tpuronomerpuyeckasl OKPY>KHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHX (QYHKIUH YHCIOBOTO
apryMeHTa.

Hauana MmaTemaTn4ecKoro aHaau3za.

ITocnenoBarenbHOCTH, CIOCOOBI 3a7aHus IIOCJIEI0BATENBHOCTEM. MounoTroHHbIE
[IOCJIEI0BATEILHOCTH.

Apudmernueckass U reomerpuueckas mnporpeccuu. beckoHeuHo yObIBarolias reoMeTrpuieckas
nporpeccusa. Cymma OeckoHEUHO yObIBaromiel reoMmerpuueckoil mporpeccuu. Dopmyrna CIOXKHBIX
IIpOLICHTOB. Vcrionbp30BaHue IPOrpeCcCuu Ul pELICHUS PEAIbHBIX 3a/1a4 IIPUKIIAHOTO XapaKTepa.

MHoeCcTBa 1 JIOTHKA.

MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jlnarpammel Diinepa-BenHa.

[IpuMeHeHrne TEOpPEeTUKO-MHOKECTBEHHOIO amnmnapara Jjsi ONUCAaHUs PEAJIbHbIX IPOLIECCOB M
SIBIICHUH, TIPU PEIICHHUH 3a]1a4 U3 JPYTUX YICOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTENbCTBO.

Cooepoicanue obyuenus 6 11 knacce.

Yucna v BBIYUCIICHHUS.

HarypaneHbie u nensle yncia. [Ipu3Haku 1eIMMOCTH HEbIX YUCEl.

CreneHb ¢ paliioOHaJIbHBIM MoKa3aTesieM. CBOICTBA CTETICHHU.

Jlorapudwm uncna. /lecatnynbie U HaTypaabHbBIE JIOTAPUPMBL.

VYpaBHEHUS 1 HEPABEHCTBA.

[TpeoOpazoBaHue BeIpaXXEHUM, COAEpKAIIUX JIOTaPUPMBI.

[TpeoOpa3zoBaHue BeIpaXXEHUM, COAEPKAIIUX CTEIIEHU C PAllHOHAIBHBIM [TOKa3aTeeM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3zarenbHble YpaBHEHHS 1 HEPABEHCTBA.

Jlorapu¢mMuyeckre ypaBHEHUS U HEPABEHCTBA.

CucTtembl TUHEWHBIX ypaBHEHUU. Pernenne mpukiIaaHbIX 3a7ad ¢ MOMOIIBI0 CUCTEMBI JIMHEHHBIX
YPaBHEHHUHU.

CucTtembl 1 COBOKYITHOCTH PallUOHATIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3aJad U 3a7ad U3
pa3IMyYHbIX 00acTel HAyKU U peaJbHOU KU3HU.

OyHKIMH U TpaduKH.

Oyuknus. [lepuognueckue (yHkiuu. [IpomMexxyTkn MOHOTOHHOCTH (DyHKIUU. MaKCUMyMbl U
MUHUMYMBI GyHKIIMK. Hanbomnpiiee 1 HanMeHbIee 3Ha4eHne (PyHKITUN Ha TIPOMEKYTKE.

Tpuronomerpuueckue QpyHKIUU, UX CBOWCTBA U TPapUKU.



[TokazarenpHas u morapupmMudeckas GyHKIIUN, UX CBOMCTBA U TpapUKH.

Hcnonb3oBanue rpadukoB GyHKUUH U pelICHHs yPAaBHECHHUI U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (yHKIMNA ISl UCCIEAOBAHUS MPOILECCOB U 3aBHCHMOCTEH, KOTOPBIC
BO3HHUKAIOT IIPU PELICHUH 33134 U3 APYTHX YUEOHBIX IPEIMETOB U PEaIbHON KU3HH.

Hauana MaTemMaTn4yeckoro aHajimsa.

HenpepsiBabie GpyHKImu. MeTo HHTEPBAJIOB /ISl PEIICHUs] HEPaBEHCTB.

[TpousBoanas ¢pyHkuuu. ['eomerpudeckuii U GU3NUECKUNA CMBICI TIPOU3BOAHOM.

[TponsBoauble 31eMeHTapHBIX (QyHKUUH. @OOpMynabl HaXOXAEHUS MPOU3BOAHOM CyMMBI,
IIPOU3BEAECHUS M YACTHOTO (DYHKLMH.

[IpuMeHeHHe TPOU3BOAHOM K HCCICIOBAHUIO (QYHKIMH HAa MOHOTOHHOCTH W 3KCTPEMYMBI.
Haxoxnenre HauboIbIIero ¥ HAMMEHBIIETO 3HauYeHHsI (PYHKIIMK Ha OTPE3Ke.

[TpuMeHeHre NPOU3BOIHON AJI HAXOXKIECHUS HAWIYUIIEro pelIeHUs B IPUKJIAJHBIX 3a1a4ax, A
OIIpeIeJIEHUs] CKOPOCTHU Mpoliecca, 3aaHHOr0 (GOPMYJION I IpapHKOM.

[TepBooOpaznas. Tabnuia mepBoOOpa3HBIX.

WuTerpan, ero reoMeTpuieckuii u Gu3uveckuii cMbici. Beramcnenue wHTErpana mo Qopmyie
Herorona-JleitOHuria.

Ilnanupyemble mnpeaMeTHble pe3yJbTaTbl OCBOeHHs (eaepajbHON padouyeil NMporpamMmbl
ydyeOHOro kypca "Ajred6pa m Hayaja MaTeMaTH4eCKOIo aHa/u3a'' Ha ypoBHe cpeiHero o0uero
o0pa3zoBaHus.

[IpeamerHble pe3ynbTaThl IO OTIENBbHBIM TeMaM ydeOHoro kypca "AnreOpa M Hadana
MmareMarndeckoro aHanuza". K koniy 10 kinacca oOyyarommiicss HayqYuTCs:

Yucna v BBIYUCIICHUS:

OIIepUPOBaTh MOHATUSAMU: PALIMOHAIBHOE U IEHCTBUTENBHOE YHCII0, OOBIKHOBEHHAS U IECATUYHAS
Ipo0b, MPOLIEHTHI;

BBINOJIHATH apH(PMETHUECKHE ONEPALUU C PAllMOHATIBLHBIMHU U JEHCTBUTEILHBIMHI YHCIAMH;

BBIMOJIHATh NPUONMKEHHBIE BHIYMCICHUS, CIOB3Ys IIPAaBUIa OKPYIVICHMS, JAeJaTh MPUKHUIKY U
OLICHKY pe€3yJIbTaTa BEIYMCICHUN;

ONEepUpOBaTh TMOHATHAMHU: CTEMEHb C LEJIbIM IIOKa3arejaeM, CTaHJIapTHas ¢opMa 3amucH
JeMCTBUTENIFHOTO YHUCIIAa, KOPEHb HATypajJbHOM CTENEeHM, HCIOJB30BaTh MOIXOIAIIYI0 (OpMy 3arucu
NEHCTBUTENBHBIX YHCET 7Sl peLICHHS MPAKTUYECKUX 33/1a4 U MPEJICTaBICHUS JaHHbIX;

OTIepUpPOBaTh MOHITUSIMH: CUHYC, KOCUHYC M TAHT€HC MTPOU3BOJIBHOTO YIvIa, UCIIOJIb30BATh 3alHCh
MIPOU3BOJILHOTO YIIa 4epe3 0OpaTHbIe TPUTOHOMETPUUECKHE (DYHKIIUH.

YpaBHEHMS U HEPABEHCTBA:

ONepupOBaTh MOHATHSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, L€J0€, palMOHAIBHOE,

MppalMOHAILHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHHUE;



BBITMOJIHATH MpeoOpa3oBaHMsl TPUTOHOMETPHUUECKUX BBIPAKEHUI M peliath TPUTOHOMETPUUYECKUE
yYpaBHEHUS;

BBITOJIHATH MPe00pa30BaHMs IETbIX, PAIMOHAIBHBIX M UPPALMOHAIBHBIX BBHIPAKEHUN W pelarb
OCHOBHBIE THUIIBI LIEJBIX, PAMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB;

NPUMEHSTh ypaBHEHUS M HEpPaBEHCTBA [UIsl PEIIeHUs MaTeMaTHYeCcKHX 3aJad M 3ajad M3
pa3nUYHBIX 00JIACTEeN HAyKU U PEeabHOM JKU3HU;

MOZETUPOBATh pPEaJbHBIC CUTyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA MO YCJIOBUIO 3aJlaud, MCCIEA0BaTh MOCTPOCHHBIE MOJIEIH C HCIOJIB30BAaHUEM arllapara
anreopsl.

QOyHKUUHT U TpapUKH:

OTIEpPHPOBATh TOHATHAMU: (PYHKIHS, CIIOCOOBI 3agaHus (QYHKIUH, O00JacTh ONpENeIeHUus Hu
MHO>KECTBO 3HaYeHUH PyHKIMHU, TpaduK QYHKIHH, B3aUMHO 0OpaTHbIE PYHKIINU;

OMEepUPOBaTh MOHATUSAMHU: YETHOCTh W HEYETHOCTh (PYHKIMU, HYAH (QYHKIHUU, MTPOMEXKYTKU
3HAKOIIOCTOSIHCTBA;

UCIIOB30BaTh rpadpuku GyHKIUN IS peIICHUS] YpaBHEHUIA;

CTPOUTH U YUTATh rpauKu JIMHEHHOU QYHKINHU, KBAAPATUIHON (DYHKIMH, CTEIIEHHOW (yHKIIUU C
L[eJIBIM TIOKa3aTelNeM;

UCTIONB30BaTh Ipaduku QYHKIUH A7 MCCIeIOBaHUS IPOIECCOB M 3aBUCHUMOCTEH MPU PEIICHUU
3a7a4 U3 JPYTruX y4eOHBIX MPEJIMETOB U PEaNbHOM KU3HH, BEIpAXaTh (OpMyIaMu 3aBUCHMOCTH MEXKITY
BEJTMYUHAMHU.

Hauana MaTemarnyeckoro aHaimsa:

OTEpPHPOBaTh  TOHATHSAMHU:  TOCIENIOBATENBHOCTh, apudMeTHueckas W  TeoMeTpUYecKas
MIPOTPECCHU;

ONEepUpOBaTh MOHATUAMH: OECKOHEYHO YyOBbIBalollash TeOMETpHUYecKash Mporpeccusi, cymma
0eCKOHEUHO YObIBAOIIEH reOMEeTpHUECKON POrpecCu;

3aJ1aBaTh MOCJIEI0BATEIFHOCTH Pa3IMYHBIMU CIIOCO0AMH;

UCTIONIb30BaTh CBOWCTBA IOCIIEAOBATEIBHOCTEH W TPOTPECCHU ISl PElIeHUs] pealbHBIX 3aadq
MIPUKJIAIHOTO XapaKTepa.

MHoecTBa U JIOTHKA:

OTIEPHPOBATH MOHITUSMHU: MHOKECTBO, ONIEPAITUH HA/I MHOXKECTBAMHU;

UCTIONB30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapaTr il ONHCAHUS PEANbHBIX IPOIECCOB U
SIBIICHUH, IPU PEUICHUH 3a/1a4 U3 JPYTUX YUYEOHBIX MIPEIMETOB;

OTIepUPOBATH MOHATUSAMU: ONIPEieNICHHE, TeOpeMa, CIEJCTBUE, 10Ka3aTeIbCTBO.

[IpenmeTHBIE pE3yabTaThl MO OTAETBHBIM TeMmaM YydyeOHoro kypca "Anrebpa W Hauaia

MaremaTudeckoro ananm3a". K koniy 11 kiacca oOy4aronuiicss HayqYnuTCs:



Yucna v BEIUUCICHUS:

ONEpUPOBATh MMOHATUAMU: HaATypajdbHOE, I€J0€ YMCIO, HCIOJIb30BaThb MNPHU3HAKH JCIMMOCTH
LIETIBIX YHCEJ, Pa3JIO’KEHNE YMCIIa Ha MMPOCThIE MHOXKUTENH ISl PEIICHUS 3a/1a4;

OINEPUPOBAThH MOHATHEM: CTEIICHB C PAllMOHAJIBHBIM OKA3aTeJIeM;

OTIEPUPOBATh MOHATHAMU: JoraprudM YUCIIa, JECATUYHBIC U HATyPAJIbHBIE JIOTApU(PMBI.

VYpaBHEHHUS U HEPABEHCTBA:

NPUMEHSTh CBOWCTBA CTETNECHHM JUIS TPEoOpa3oBaHUS BBIPAXKCHHI, ONEPUPOBATH MOHITHSIMH:
MOKa3aTeJIbHOE YPaBHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THUIIbI IOKA3aTEJIbHBIX ypPaBHEHUH U
HEpPABEHCTB;

BBITIONHATH MPEOOPA30BAHUS BBIPAKEHUH, COMEPKANINX JIOrapu(MbI, ONEPUPOBATH TOHATUSIMU:
norapuMUYECcKOe ypaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIC TUIIBI JIOTAPHU(PMUICCKUX YPABHCHUH U
HEpPaBEHCTB;

HaXOJUTh PEIICHUS TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OTIEpPUPOBAThH MOHATUSIMH: CHCTEMa JIMHEHHBIX YpaBHEHUHN U €€ pellleHue, UCII0Ib30BaTh CUCTEMY
JIMHEWHBIX YPaBHEHUMN ISl pEIICHUs MPAKTUYECKUX 3a/1a4;

HaxXOIUTh PELICHUS NPOCTEUIINX CUCTEM U COBOKYIHOCTEW palMOHAIbHBIX YpPaBHEHUU H
HEpPaBEHCTB;

MOJIETTUPOBATh PEAJIbHBIE CUTYallMM Ha $3BIKE aJreOpbl, COCTABIATH BBIPAKCHHS, YpaBHEHHUS,
HEPaBEHCTBA U CHUCTEMBI IO YCJOBHUIO 33/1a4M, MCCIEAOBATh MOCTPOEHHBIE MOJEIU C WCIOJIb30BAaHUEM
amnmapara anreOpsbl.

OyHKIMH U TpaduKu:

OTIEpUPOBATh TOHATUSAMU: TIEPUOAMYECKAsT (PYHKIHS, MPOMEKYTKH MOHOTOHHOCTH (YHKIIWH,
TOYKH DJKCTpeMyMa (YyHKIMU, HAWOOJbIIee M HaUMEHbIee 3HAYeHUs (DYHKIMH Ha TPOMEXKYTKE,
WCIONb30BaTh UX JJIS HcclieIoBaHus (DYHKITHH, 3aJaHHOU TpaduKoMm;

OTIEpUPOBATh MOHATHIAMH: TpadUKH MOKa3aTeNbHOM, JTOrapuMUIECKOH U TPUTOHOMETPUUECKUX
dbyHKUMA, U300paxarb UX Ha KOOPIAWHATHOM IUIOCKOCTH M MCIOJB30BaTh [IJIS PEIICHHS ypaBHEHUH U
HEPaBEHCTB;

M300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH TpaduKHU JUHEHHBIX YPaBHEHUW U HCIOIH30BATh UX
JUTSl pELLIEHUs] CUCTEMBI JIMNHEWUHBIX YPaBHEHMUI;

WCIIONIB30BaTh Tpaduku (YHKIUNA ISl UCCIEIOBAHUS TPOIECCOB U 3aBUCHMOCTEH W3 JAPYTHX
Y4EOHBIX TUCIUIUINH.

Hagama maremaTideckoro aHaausa:

OTepUpPOBaTh TIOHATUSMU: HENpepbIBHAS (YHKIUS, TPOU3BOAHAS (PYHKIMH, HUCHOIH30BAThH

reoMeTpUYeCKUil U GU3NYECKUN CMBICI MPOU3BOIHOM JIsl pElIeHUs 3a]1a4;



HAXOJUTh TPOU3BOIHBIC JIEMEHTAPHBIX  (QYHKIMHA, BBIUUCIATH IMPOU3BOIHBIC  CYMMBI,
MIPOU3BENICHUS, YACTHOTO (DYHKIIHIA,

WCIIONB30BaTh MPOM3BOMHYIO ISl MCCIENOBaHUS (PYHKIMM HA MOHOTOHHOCTh M 3KCTPEMYMHI,
MPUMEHSTh PE3yJIbTaThl HCCIICOBAHUS K IIOCTPOCHHUIO IPa(hHUKOB;

WCII0JIb30BaTh MMPOU3BOAHYIO JUIsl HAXOXKICHUS HAMITYYIIErO PEIICHUS B IPUKJIAIHBIX, B TOM YHCIIC
COI[MAJIbHO-DKOHOMUYECKHUX, 3a/1a4axX;

OTIEpUPOBATH MOHATUSMU: TIEPBOOOpa3Hasi U MHTETPAJl, IOHUMATh TEOMETPHUECKHIA U (PU3HUSCKHIA
CMBICJI HHTETpaJia;

HAXOJUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIINH, BEIYUCIATH HHTErpai o Gopmyie HeroToHa-
JleliOHuIa;

pemiate TPHUKIAIHBIC 3a/ladd, B TOM YHCIE COIHAIBLHO-YKOHOMHUYECKOTO U  (U3HUYECKOTO

Xapakrepa, CpCACTBAMHU MATEMATUYCCKOI'O aHaJin3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos
Ne duekTpoHHbIe (LM (pPOBbLIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Kontpoubnbsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 MHOXeCTBa PALIMOHAIBHBIX U IEHCTBUTEIIBHBIX 21 9 bubnuorexa [IOK
yuces. PanimonanbHble ypaBHEHHS U1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
bubnuoreka [{OK
2 ) .
yHKIMH U Tpadukn. CTETeHb C IeIbIM IMOKa3aTelieM 9 https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0ii CTETICHU. 97 5 bubnuoreka [IOK
HppaumnoHanbHble ypaBHEHNS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyITBl TPUTOHOMETPHH. TPUTOHOMETPUYECKUE 33 5 bubmmnoreka HOK
ypaBHEHUSA https://m.edsoo.ru/1568aba3
5 [TocnenoBaTrenbHOCTH M MPOTPECCUN 8 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
bubmunoreka IIOK
6 I1 i 4 1
OBTOpeHHE, 00001IeHIEe, CHCTEMATH3AIUS 3HAHUT https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KITACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m | HamMeHOBaHHe Pa3/IesioB H TEM MPOrPAMMBI KOHTpOJILHbIE MpakTHueckue (undporsie)
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
CrermneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEeM.
1 [ToxazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 bubmorexa HOK
JHIIHL https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABCHCTBA
5 Jlorapudmuueckas ¢pynkuus. Jlorapubmudeckue 12 bubmmoreka [JOK
YPaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpuyeckue GYHKITMN U UX TPaUKH. 9 1 bubnnorexa [JOK
TpuronomerprudecKkue HEPABEHCTBA https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
4 IT T i 24 1
POUSBO/IHAZ. LiPHMCHEHHC HPOHIBOAHOM https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
41
> FITETPAL 1 €10 TIpHMEHEHHA o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 C 12 1
MCTEMEL YpaBHeHHH https://m.edsoo.ru/f11c4afd
7 Harypanbhbie u 1ienbie uyncina 6 Bubmmorexa [IOK
P t https://m.edsoo.ru/f11c4afd
b K
8 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alusl 3HAHUI 18 2 h;ﬁ?ﬁgfg;gﬁ /f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KosunvecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
T
Ne i/ Tema Ypoka K()HTp()ﬂ],HLIe HpaKTI/I‘lGCKI/Ie 06pa30BaTeJILHLIe
Bcero U3y4YeHUus
padoThI padoThbI pecypcsl
1 MHO03€eCTBO, ONEpALIMU HAJl MHOKECTBAMHU. 1 bubnnorexa [JOK
Huarpammsl Diinepa—Benna https://m.edsoo.ru/746d5dce
bubnuoreka [{OK
2 PanmonaneHblie yncna. 1
t https://m.edsoo.ru/be888093
OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOH,
3 MPOIIEHTHI, 0ECKOHEYHBIC TICPUOTHICCKUC 1 bubmmorexa [JOK
pott ’ pHoA https://m.edsoo.ru/be888093
Ipodu
4 Apudmernueckue onepanum ¢ 1 bubmuotexa [IOK
pPalMOHAIIBHBIMU YUCIIAMU. https://m.edsoo.ru/4d7f95fe
) [Ipeo6pa3oBanust YUCIIOBBIX BBIPAKEHUN 1
[Tpumenenue npoOeii ¥ MPOLIEHTOB IS
6 epmeHHsl n I/II);[JI':I)a HBIX 3ap aﬁ W3 Pa3IMYHbIX 1 bubmmorexa [JOK
p . p VH A . p https://m.edsoo.ru/44dd1046
OTpaciell 3HaHUI U peaTbHOM KU3HU
ITpumenenne npoOeii ¥ IPOLIEHTOB ISk
7 epmeHm{ 1} HKJII)a):LHLIX 3arx)[aq W3 pa3IMYHbIX 1 bubmmorexa [JOK
P N P . . P https://m.eds00.ru/d99d8c74
oTpacieil 3HaHU U peaTbHOM KU3HU
bu6nunorexa LIOK
8 €HCTBUTEIbHBIE YHCIIA. 1
A https://m.edsoo.ru/2f36a36f
9 PanmonaneHble 1 MppallMOHaIbHBIE YUCITA 1
10 ApudmeTnueckue oneparuu c 1 bubmmoreka [JOK
JIEHCTBUTEIbHBIMU YU CIIAMH https://m.edsoo.ru/a97a12d9
11 [TpuGnuxEHHbBIE BEIYMCICHUS, TPaBHIIA 1 bu6muoteka [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

OKpYIJIEHUs, IPUKHJIKA U OLIEHKA pe3ysbTara

https://m.edsoo.ru/ch723fbd

BBIYHCIICHUN
12 ToxmecTBa U TOXKIECTBEHHbIE ITPeoOpa3zoBaHus bubmmorexa LIOK
https://m.edsoo.ru/3a23ac15
13 YpaBHeHUe, KOPEHb YPaBHEHHS bubmmorexa [JOK
https://m.edsoo.ru/11ac68be
15 VYpaBHeHUE, KOPEHb YPABHEHUS bubmmorexa [JOK
https://m.edsoo.ru/3a23ac15
16 VYpaBHeHUE, KOPEHb YPABHEHUS bubmorexa HOK
https://m.edsoo.ru/11ac68be
KoHnTtponbHas pabora o teme "MHOXecTBa
17 paloHaIbHBIX U JEHCTBUTENBHBIX YHCET. bubmorexa LIOK
PannonanbHble ypaBHEHHS U HEPABEHCTB" https://m.6ds00.11/1914a389
18 HepaBeHcTBo, pelieHre HepaBeHCTBa bubmmorexa LIOK
https://m.edsoo.ru/50bdf26d
bubnnorexa [JOK
19 Meroz nitepranos https://m.edSO(])_.[ru/775f5d99
20 Pemienue nensix U ApoOHO-pAIMOHATBHBIX bubmmnoreka HOK
YPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/6ec7al07
21 Pemenne nenbix u [poOHO-paIMOHATBHBIX bubnuoteka [JOK
YPaBHEHUN U HEPAaBEHCTB https://m.edsoo.ru/6ec7al07
29 OyHKIHUS, CTIOCOOBI 3a/1aHUsT PYHKITUH. bubnmnoreka [JOK
B3anmuO 00paTHbIe GyHKITUN https://m.edsoo.ru/226eeabf
93 I'paduk pynkuuu. O6nacTs onpeaencHus u bu6muoreka [JOK
MHO€ECTBO 3HAYCHUN (DYHKIIUU. https://m.edsoo.ru/763e75ee
24 Hynu ¢pynkuun. IpomexyTku bu6muoreka [JOK
3HAKOIIOCTOSHCTBA https://m.edsoo.ru/ff4564ad
25 YeErabie 1 HEYETHBIC DYHKITUN bubnuoreka [JOK



https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
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https://m.edsoo.ru/ff4564ad

26 CrerneHs ¢ 1eNbIM IT0Ka3aTeaeM bubmmorexa LIOK
t ' https://m.eds00.ru/66446d3e
97 CranpaprtHas ¢hopma 3arucu AeHCTBUTEIHLHOTO bubmmoreka [JOK
4yucIia https://m.eds00.ru/66446d3e
Hcnonp3oBanue noaxoasieit GopMbl 3amucu
28 €NCTBUTENLHBIX YHCEN JIJIS f(:bm:HI/m bubmmorexa [IOK
8 P https://m.edsoo.ru/6eadc6fl
NPaKTUYECKHX 3a/1a4 U TPEJACTABICHUS JTaHHBIX
CrenenHast GyHKIHUS C HATYPAJIBLHBIM H LIETBIM bubnuoreka [IOK
29 .
nokasaresneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/3f25a047
30 ApudmeTnueckuii KOpeHb HATYPaTbHOM bubmmoreka [JOK
CTEIICHU https://m.edsoo.ru/d82c36d4
ApudpmeTnueckuii KopeHb HaTypaJIbHOU bubmmnoreka HOK
31
CTEIECHU https://m.edsoo.ru/fe7fc4db
CoiicTBa apu(METHUECKOro KOpHA bubmuoreka [IOK
32 .
HaTypaJbHOW CTENEHU https://m.edso0.ru/d0f0b260
33 CaotlicTBa apuMETUUECKOTO KOPHS bubmuoreka [IOK
HATypaJIbHON CTENEHU https://m.eds00.ru/c3389865
34 CaoiicTBa apu(PMETHIECKOTO KOPHS bubmuorexa [IOK
HaTypaJIbHON CTENEHU https://m.edso00.ru/c3389865
35 CaoticTBa apuPMETUUECKOTO KOPHS bubnmnoreka [JOK
HaTypaJIbHON CTENEHU https://m.edso0o.ru/444c4b9c
36 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH N—Oii bu6muoreka [JOK
CTEIEHU https://m.eds00.ru/54b815c5
37 HeticTBust ¢ apuMeTHIECKUMU KOPHSAMHU N—Oi bubnuoteka [JOK
CTENEeHU https://m.edsoo.ru/83105a0e
38 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii bu6muoteka [JOK

CTCIICHHU

https://m.edsoo.ru/2ablc7bc
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https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc

39 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii Bu6muoteka [JOK
CTCIICHU https://m.edsoo.ru/each053c
40 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii bubnuoreka [JOK
CTCIICHH https://m.edsoo.ru/eacb053c
41 JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—0ii bubmmoreka [JOK
CTEIEHU https://m.edsoo.ru/eacb053c
42 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—Oi Bbu6moreka [JOK
CTEIICHU https://m.edsoo.ru/8a5ada51
43 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—Oi bubnuoreka [IOK
CTCIICHH https://m.edsoo.ru/eacb053c
44 JeiictBus ¢ apupMeTHUECKUMH KOPHSIMHU N—0ii bubmmoreka [JOK
CTEIEHU https://m.edsoo.ru/eacb053c
45 KonTtponbHas padbora
46 Pemenue nppannoHalbHBIX ypaBHEHUN U bubmuoteka [IOK
HEPABEHCTB https://m.edso0.ru/69106ae7
47 Peuienne nppanuoHaIBHBIX YPAaBHEHUN U bubmmnoreka HOK
HEPaBEHCTB https://m.edsoo.ru/9362fead
48 Pemenne nppanroHaibHbIX ypaBHEHUN 1 bubmuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/78d9b391
49 Pemenune nppannoHalbHbIX ypaBHEHUHN U bubmuorexa [IOK
HEPaBEHCTB https://m.edsoo.ru/de7ca33e
50 Peuienne nppaliuOHAIBHBIX YPAaBHEHUN U bu6muoreka [JOK
HEpPABEHCTB https://m.edsoo.ru/87e5e52d
51 Pemenne uppannoHaibHbIX ypaBHEHUN 1 bubmuorexa [IOK
HEPABEHCTB https://m.edso00.ru/87e5e52d
59 Pemenune nppannoHalbHbIX ypaBHEHUN U bu6muoteka [JOK
HEPaBEHCTB https://m.edsoo.ru/87e5e52d
53 CgoiicTBa 1 rpaduK KOpHs N-0il CTETICHU bubnuoreka [JOK



https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/eacb053c
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https://m.edsoo.ru/eb0cc5e3

54 CgoiicTBa u rpaduK KOpHs N-0il CTETICHU bubmmorexa LIOK
P P https://m.eds00.ru/5f29b9b5
. . bu6nmoreka [IOK
55 C n-
BOHCTBA M rpaduk KopHs N-Off creneHH https://m.edsoo.ru/5f29b9b5
KonrtponbHas pabora no reme
56 "ApudmeTrndeckuii KOpeHb N—0i CTETICHU bubmmorexa LIOK
P P . https://m.edsoo.ru/f13af630
HppaunoHaibHble YpaBHEHUS U HEPABEHCTBA
57 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO Bbu6moteka [JOK
aprymMeHra https://m.edsoo.ru/5f605ed0
58 CuHyc, KOCUHYC ¥ TaHT€HC YUCIIOBOTO bubnnorexa [JOK
apryMeHra https://m.edsoo.ru/ec9f4d78
59 CuHyC, KOCHHYC U TaHI'€HC YHCIIOBOTO bubmuoteka [IOK
apryMeHTa https://m.edsoo.ru/ec9f4d78
50 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bubmmnoreka HOK
YHUCIIOBOT'O apryMEHTa https://m.edsoo.ru/b8f5d49a
61 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bubmuoteka [IOK
YUCIIOBOT'O ApTyMEHTA https://m.edsoo.ru/f1ff9220
62 ApKCHHYC, apKKOCUHYC U apKTaHI€HC bubmuoreka [IOK
YUCJIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpudeckast OKpy>KHOCTb,
63 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIMN bubnmorera LHOK
pedl P P yHI https://m.edso00.ru/6df195a0
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckast OKpy>KHOCTb,
64 oTIpeieIeHne TPUTOHOMETPHUECKUX (DyHKITHIA Bubmmorexa [IOK
P P P Y https://m.edsoo.ru/6b61c578
YHCIIOBOTO apTyMEHTa
65 Tpuronomerpuueckast OKpyKHOCTb, bubmmoreka [JOK

orpeziesieHue TPUTOHOMETPUUECKUX (QYHKIIUI

https://m.edsoo.ru/6b61c578
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YHUCJIOBOT'0 apryMEHTa

66 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI bubamorexa LIOK
https://m.edsoo.ru/6ed2b3ba
Bu6muotexa [JOK
67 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI https://m.e dSO(I)_.[ru fedd2aze
Bu6muotexa [JOK
68 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI https://m.e dSO(I)_.[ru 1h8a0FE2f
69 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI bubmmorexa [IOK
https://m.edsoo.ru/12d1413c
70 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI bubmorexa HOK
https://m.edsoo.ru/b8a0ff2f
71 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI bubmorexa HOK
https://m.edsoo.ru/12d1413c
79 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX bubmuoreka [IOK
BBIPAXXEHUM https://m.edsoo.ru/e248c5fc
73 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubnmnoreka HOK
BBIPAKECHUI https://m.edsoo.ru/09ba5b3d
74 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubmuoreka [IOK
BBIPAKECHUI https://m.edsoo.ru/1f4655da
75 [IpeobpazoBanue TPUTOHOMETPHUUECKUX bubmuorexa [IOK
BBIPAKECHUI https://m.edsoo.ru/76ce9958
76 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX bu6muoreka [IOK
BBIPAKECHUI https://m.edsoo.ru/8fa598b5
77 [IpeobpazoBaHne TPUTOHOMETPUIECKUX bubmuorexa [IOK
BBIPKECHUI https://m.edsoo.ru/8fa598b5
78 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM bubmmorexa [JOK
https://m.edsoo.ru/6baefel9
79 Pemienne TpUroHOMeTpUUECKUX YpaBHEHUM bubnmoreka [JOK



https://m.edsoo.ru/6ed2b3ba
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https://m.edsoo.ru/alf8d141

80 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM bubmmorexa [JOK
https://m.eds00.ru/65a0f2d0
81 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM bubmorexa LOK
https://m.edso0.ru/0d8a770d
82 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI bubamorexa LIOK
https://m.edsoo.ru/cec28774
83 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHHA bubmmorexa LIOK
https://m.edsoo.ru/e6eec650
84 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/0d8a770d
85 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/cec28774
86 Pemenne TpUroHOMeTpHUUECKUX YpaBHEHUI brbmmorexa [TOK
https://m.edsoo.ru/e6eec650
KonTponbHas pabora no teme "®@opmyJisl
87 TPUTOHOMETPUH. TpUroHOMETpUYECKUE bubmmnoreka HOK
ypaBHeHus"/Beepoccuiickas mpoBepouHas https://m.edsoo.ru/b46a8228
pabota
38 HtoroBas koHTpoJsibHAs padoTa / bubmuoreka [JOK
Bcepoccuiickas mpoBepodHas padboTa https://m.edso0.ru/188bbf6c
O0001Ienre, cucTeMaTH3aIys 3HAHUH 33 Kype
89 anre6I;LI ¥ Havaj MaTeMaTE‘—IeCKOFO aHaJ'II/IZEI: bubmmorexa [JOK
https://m.edso00.ru/33e6629
10 kimacca
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
90 nociueaoBarenbHocTel. MOHOTOHHBIE bubmmorexa LIOK
https://m.edso00.ru/33e6629%
MOCIIE0BATEIHHOCTH.
91 Apudmernueckas 1 reoMeTpuIecKas bubmmorexa LIOK

https://m.edso00.ru/d36669f8
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IIPOTPECCHU.

92 Hcnonp3oBanre nporpeccuu s peueHus 1 bubnmnoreka HOK
pEABbHBIX 3a7a4 MPUKIATHOTO XapaKkTepa https://m.edso00.ru/d36669f8
03 beckoneuHo yObIBaroIias reoMeTpruieckas 1 bubmmoreka [JOK
porpeccus. https://m.edsoo.ru/1cbf72bl
94 CyMmma 6eCKOHEYHO YOBIBAIOIICH 1 bubmmoreka [JOK
r€OMETPUYECKON ITPOTrPECCUH https://m.edsoo.ru/1chbf72bl
bubmuoreka [{OK
D 1
% OpMYJIa CHOAHBIX HPOUCHTOB https://m.edsoo.ru/538fc437
bubnunoreka LIOK
D 1
% OpMYJIa CHOAHBIX HPOUCHTOB https://m.edsoo.ru/c2627eca
bubnunoreka LIOK
7 PopmyJa CAOKHBIX POLCHTOB 1 https://m.edsoo.ru/c2627eca
O06o01eHue, cucTeMaTr3alus 3HaHUH 3a Kypc
98 areOpsl ¥ HAYaJl MATEMATUYECKOTO aHAIM3a 1 bubmorexa LOK
p https://m.edsoo.ru/49f1b827
10 xiacca
bubmmoteka IIOK
" 1
9 TOTOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/49f1b827
O06o01eHue, cucTeMaTru3alus 3HaHUK 3a Kypc
100 areOpsl ¥ Hayajl MATEMATUYECKOTO aHAIMU3a 1 bubmorexa LOK
p https://m.edsoo.ru/49f1b827
10 xmacca
O06o0menue, cucTeMaTr3aIus 3HaHUK 3a Kypc
101 areOpsl M Hadal MaTEMATHYECKOr'0 aHaIn3a 1 bubnnorexa [JOK
P https://m.edsoo.ru/49f1b827
10 xnacca
O06o01mIeHne, cucTeMaTu3anus 3HaHUH 3a Kypc
102 areOpsl M HaYal MATEMATHUECKOrO aHAI3a 1 buGnnorexa [IOK
p https://m.edsoo.ru/49f1b827
10 kmacca
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
1 Crenens ¢ paMoOHAJILHBIM [IOKA3aTEIEM 1 bubmorexa LHOK
pan https://m.edso0.ru/a52939b3
bubmuorexa [JOK
2 Csoii 1
BOMCTBA CTCICHH https://m.edsoo.ru/ff601408
[IpeoOpa3oBanue BBIpaKEHUN, COACPIKAIINX bubnuoreka [IOK
3 1
palMOHAIbHBIE CTENIEHU https://m.edso0.ru/3d87e248
4 [Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTUX 1 bubnuorexa [JOK
palMOHAJILHBIE CTENIEHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBaHue BbIpaXeHHH, COEepPIKALINX 1 bubnnorexka [JOK
palMOHAJIBHBIE CTENIEHU https://m.edsoo.ru/4064d354
6 IlokaszaTenbHble ypaBHEHHUA U HEPABEHCTBA 1 bubmorexa HOK
yp P https://m.edsoo.ru/be76320c
7 IToka3aTennHBIE ypaBHEHUS U HEPABEHCTBA 1 bubmorexa HOK
yp p https://m.edsoo.ru/3d408009
8 IToka3aTennHbIE ypaBHEHUS U HEPABEHCTBA 1 bubmorexa HOK
M p https://m.edsoo.ru/bd5ff0ec
9 IToka3aTennHbIE ypaBHEHUS U HEPABEHCTBA 1 bubmorexa HOK
M P https://m.edsoo.ru/cebf10c6
10 IToka3aTennHbIE ypaBHEHUS U HEPABEHCTBA 1 bubmorexa [JOK
M p https://m.edsoo.ru/536de727
1 [Toka3zarenbHast QyHKIM, €€ CBOMCTBA U 1 bubmuoreka [IOK
rpadpux https://m.eds00.ru/85bc8132
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KonrponsHas padora o teme "CremneHs ¢
PaLOHAIBHBIM [TOKA3aTEIIEM.

bubmuorexa [JOK

12 [TokazarenpHas ¢pynkuus. [lokazareabHbie https://m.edsoo.ru/58e8e2f2
ypaBHEHUS U HEpaBEHCTBA"
bubmumoreka [IOK
13 Jlorapuu wcra https://m.edsogru/3e3230d4
bubnnorexa [HOK
14 JlecsiTuuHBIE U HATYpaJlbHbIE TOTapU(PMBbI httos://m.e dsogru eaT2162
15 [Ipeobpa3oBaHue BbIpaKEHHH, COAEPIKALIUX bubnuorexa [JOK
Jorapudmpl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BBIpaKEHNUN, COACPIKAIINX bubnnorexa [JOK
sorapupmMsbl https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX bubnuoreka [IOK
sorapudmbl https://m.edsoo.ru/fe189f2d
18 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubnnoreka [JOK
Jorapupmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHUS U bubnmnorexa [JOK
HEPaBEHCTBA https://m.eds00.ru/3034724e
20 Jlorapudpmuueckue ypaBHEHUs U bubnuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUs U bubnnorexka [HOK
HEpPaBEHCTBA https://m.edso00.ru/9e3f4bc9
29 JlorapudmMuueckre ypaBHSHUS U bubnmnoreka [JOK
HEpPABEHCTBA https://m.edso0.ru/15bclcfb
93 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U bubmuoreka [IOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U bubnuoreka [IOK

rpadpux

https://m.eds00.ru/9d102051
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25 Tpuronomerpuueckue GyHKINHU, UX bubmumoreka [IOK
CBOICTBa U rpaduku https://m.edsoo.ru/beeff646

26 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka [IOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/d2e4601b

97 Tpuronomerpuyeckue GyHKINH, UX bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d

28 Tpuronomerpudeckue GyHKINHU, UX bubnnorexa [HOK
CBONCTBa U rpaduku https://m.edsoo.ru/24ab3c53

29 I1 HEPaBCHCTB bubmorera [JOK

PHMEPBL TPHTOHOMCTPHTCCITX HEP https://m.edsoo.ru/5272b9al

30 IT UX HEPAaBEHCTB bubmmorexa LOK

PHMEPBL TPHTOHOMETPHICCK P https://m.eds00.ru/0c837397

31 n bu6mmoreka [IOK

pUMEpBI TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/e6e1901f

32 n bu6mmoreka [IOK

pUMEpBl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/0f903c75
KonrtponbHas pabora no Teme
"Jlorapudmuueckas GpyHKIUS.

33 Jlorapudmuueckue ypaBHEeHUs U bubnuoreka [IOK
HEpaBEHCTBA. TpUrOHOMETPUUECKUE https://m.eds00.ru/10130727
GyHKIUHU U UX TpaduKy.

Tpuronomerpuueckue HepaBeHCTBA"
bubmuoreka [JOK

34 HenpepbIBHLIC pyHKLIHH https://m.edso00.ru/403bfb0d

35 MeTo MHTEPBAJIOB JUIsl PELICHHUS bubmuoreka [IOK
HEpPaBEHCTB https://m.edsoo.ru/6db0b423

36 Meron UHTEPBAJIOB ISl pELICHUS bubnuoreka [IOK

HEPABEHCTB

https://m.edsoo.ru/0adbcelb
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bubmuorexa [JOK

3 Hpoussoxas ymkii hittps://m.edso0.ru/0731ad3d
bubnuoreka [IOK
38 Hpoussoaas dyHkii https://m.edsogru/723dd608
39 I'eomeTpuueckuii U GU3NYECKUIN CMBICI bubnmoreka [JOK
MPOU3BOIHOMN https://m.edso0.ru/6c8d36ff
40 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT bubnnorexa [JOK
MPOU3BOAHOMN https://m.edsoo.ru/a413eca9
41 [Tpon3BoHBIC HIIEMEHTAPHBIX (PYHKINI E::f;?;ﬂ?f:;;gﬁ}; 55005f
42 [Tpon3BoaHBIC HIIEMEHTAPHBIX (PYHKIUI E::fg;lr?f:;saoggﬁ 4ab3cdh
43 [Ipon3BoHast CyMMBI, IPOU3BENCHMS, bubnnorexa [HOK
4acTHOTO QyHKIUI https://m.edso00.ru/c12a0552
44 IIponsBoHas CyMMBI, IPOU3BEACHMUS, bubnuoreka [IOK
4acCTHOTO (PyHKIIUMA https://m.edso00.ru/d598f201
45 IIponsBoHast CyMMBI, IPOU3BEACHNS, bubnnorexka [JOK
94acTHOTO (YHKIMH https://m.edsoo.ru/1de34d4d
46 [IpuMeHeHne MPON3BOIHOM K UCCIIEN0BAHUIO bubnnorexka [JOK
(GyHKIMH Ha MOHOTOHHOCTB M 3KCTPEMYMBbI https://m.edsoo.ru/17af2df9
47 IIpumeHeHne MpONU3BOIHON K UCCIIEI0BAHUIO bubmuoreka [IOK
(GyHKIMH Ha MOHOTOHHOCTB M 3KCTPEMYMBbI https://m.edsoo.ru/a8casad4
48 IIpuMeHeHre IPOU3BOIHOMN K UCCIIENOBAHUIO bubnnorexka [HOK
(GyHKUIMH HAa MOHOTOHHOCTB U AKCTPEMYMBI https://m.edsoo.ru/0Ob411edd
49 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO bu6mmorexa [IOK
(GyHKIMH Ha MOHOTOHHOCTB M 3KCTPEMYMBbI https://m.edsoo.ru/caf9bd2f
50 Haxoxenne HauboIbIIero 1 HAMMEHBIIIETO bubnmoreka [JOK

3HaueHUs! GYHKIMU HAa OTPE3Ke

https://m.edsoo.ru/fac78f05
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51 Haxoxnenne HanOOoJIbIIEro 1 HauMEHBIIIETO bubmuoreka [JOK
3Ha4YCeHMS QYHKIIUH HA OTPE3KE https://m.edsoo.ru/fb6a8act
59 HaxosxieHre HanOoJIbIIero ¥ HAMMEHBIIIETO bubmuorexa [JOK
3HaueHUs! QYHKIIUU HAa OTPE3KE https://m.edsoo.ru/cffcb7e5
53 Haxoxnenne HanOOJIbIIIEro ¥ HAaUMEHBIIIETO bubmuorexa [JOK
3Ha4YCeHMS QYHKIIUHA HA OTPE3KE https://m.edso00.ru/d9469916
54 Haxoxnenne HanOOJIBIIETO U HAUMEHBIIIETO bu6mmoreka [IOK
3HaueHUs! QYHKIMU HAa OTPE3Ke https://m.edsoo.ru/ad15000e
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIIETO bubmuorexa [JOK
55
3HaueHUs QYHKIIUU HAa OTPE3KE https://m.edsoo.ru/86adcbfd
[IpumeneHne mpou3BOTHON I HAXOXKACHUS
HAWTYYILEro PEeleHUs B MPUKIATHBIX
56 3a/1auax, sl ONpeeIeHUsl CKOPOCTH bubnnorexa [IOK
9 https://m.eds00.ru/13205d80
nporecca, 3a1aHHOro GopMyJIoi uiu
rpaduxom
57 KonrtponbHas pabora no Teme bubnnorexka [JOK
"[IponsBonHas. IIpumenenune nponzsoaHon" https://m.edsoo.ru/f8ed5f99
bu6mmoreka [IOK
58 IlepBooOpaznasi. Tabnuma nepBooOpa3HbIX https://m.edsoo.ru/d777edf8
bubmuorexa [JOK
59 IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX httos://m.edsoo.ru/30c3697b
50 WuTerpain, reoMeTpruueckuil 1 pu3nyecKuii bubnnorexka [JOK
CMBICJI MHTErpania https://m.eds00.ru/391272c9
61 WuTerpain, reomeTpudeckuit 1 GpuU3nIecKuil bubnnorexka [JOK
CMBICJI UHTErpana https://m.eds00.ru/d359fh5f
62 WuTerpai, reoMeTpuueckuil 1 pu3nyecKkuii bubmuoreka [IOK
CMBICJI MHTETpajia https://m.edso0o.ru/07eb464b
63 Brruncnenue unterpana mno gopmyie bubnmoreka [JOK
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Herorona—Jleitbuuna

https://m.edsoo.ru/b9b225c3

64 Brruucnenue uaTerpana mo gpopmyiie bubmuorexa [JOK
Hprorona—1JleitOnuna https://m.edsoo.ru/b800deb4

65 Boruncnenue unrerpana no ¢popmyiie bubnmoreka [JOK
Herorona—IJlelibuuna https://m.edsoo.ru/f5eed075

66 Brruncnenue uaTerpana mno popmyie bubnmoreka [JOK
Herorona—JleitOuumna https://m.edsoo.ru/41da431a

67 CucreMbl TMHENHBIX YpaBHEHUN bubmmorexa LIOK

https://m.edsoo.ru/b648235a

68 CucTeMbl TMHEWHBIX YpaBHEHHH bubmmorexa LOK

https://m.edsoo.ru/5ab83864

69 Pemrenne npukiiagHpIxX 3a/1a4 ¢ HOMOIIBIO bubnuoreka [IOK
CUCTEMBI JINHEWHBIX YPAaBHEHHUI https://m.edsoo.ru/a4d65ee5

70 Pemrenue npukiagHbIX 3a/1a4 ¢ HTOMOIIBIO bubnnoreka [JOK
CUCTEMBI JINHENHBIX YPABHEHUN https://m.edsoo.ru/aa5962el
Cuctembl U COBOKYITHOCTH LIEJIBIX,

71 palMOHAIBHBIX, UPPALIMOHAIIBHBIX, bubnuoteka [JOK
MOKa3aTeIbHBIX, TOTapU(PMHUUECKUX https://m.eds00.ru/48190472
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX,

79 palMOHAIBHBIX, UPPALUOHAIIBHBIX, bubnuorexa [JOK
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX https://m.edso0.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbBIX,

73 palMOHANBHBIX, UPPALUOHAIBHBIX, bubnnorexka [JOK
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUH U HEPABEHCTB

74 CucTtemMbl 1 COBOKYITHOCTH IICJIBIX, bu6mmoreka [IOK
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palMOHANTBHBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/81cccfe9

75 Ncnons3oBanue rpadhukoB GyHKIUN 115 bubnnoreka [HOK
peLIeHusl ypaBHEHUN U CUCTEM https://m.eds00.ru/039949bf
76 Hcnons3zoBanue rpadukoB PyHKIUN IS bubmuorexa [JOK
peuieHusl ypaBHEHUH U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeneHnue ypaBHeHUH, CUCTEM U
77 HEPABEHCTB K PEUICHUIO MaTEMaTUYECKUX bubnuorexa [JOK
3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JIacTei https://m.edsoo.ru/ca878deb
HAyKHU ¥ pealbHOM KU3HH
78 KonTponbnas padota no teme "HUnTerpan u bubnnorexa [HOK
ero npuMeHeHus. CUcTeMbl ypaBHEHUN" https://m.edso00.ru/471c735b
79 HatypanbHble U 11eble yncia B 3a7a4ax 13 bubnuoreka [IOK
peanbHON KU3HU https://m.edsoo.ru/3cee1327
80 HarypainbHble U nienble 4uciia B 3a7a4ax 13 bubnnorexka [JOK
peanbHOM JKU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble u niensle 4ucia B 3aa4ax 13 bubnnorexka [JOK
peanbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKK JETMMOCTH LETBIX YUCET bubmmorexa [TOK
https://m.eds00.ru/51696a67
83 [Tpu3Haku JETUMOCTH TETBIX YUCEIT bubmmorexa LOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haku JETUMOCTH LENBIX YUCEI bubmmorexa [OK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmorexa [IOK
3HaHUW. Y paBHEHUS https://m.edso00.ru/0312cf8c
86 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL bu6mmoreka [IOK
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3HaHUU. YpaBHEHUSA

https://m.edsoo.ru/247d2fe7

87 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL bu6mmoreka [IOK
3HaHUW. Y paBHEHUS https://m.edso00.ru/e8b87729

88 [ToBTOpenue, 060061IeHNE, cCUCTEMaTH3AUS bubnmoreka [JOK
3HAHUU. Y paBHEHUS https://m.edso0.ru/1bf2fb98

89 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS bubmumoreka [IOK
3HaHUU. Y paBHEHUA https://m.edsoo.ru/9c44c6ca

90 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS bubnnoreka [JOK
3HaHUW. Y paBHEHUS https://m.edso0.ru/337aad59

o1 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS bubnuorexa [JOK
3HaHui. HepaBeHnctBa https://m.edsoo.ru/a86014el

92 [ToBTOpeHME, 0000IIIEHNE, CUCTEMATH3AIUS bu6mmoreka [IOK
3HaHuil. HepaBeHcTBa https://m.edso0.ru/5c45a60a

93 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS bu6nmoreka [JOK
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/19304aba

94 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS bubnnoreka [JOK
3HaHuil. HepaBencrsa https://m.edsoo0.ru/c3d4b282

95 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT bu6nmoreka [JOK
3HaHUU. CucTemMbl ypaBHEHUN https://m.edsoo.ru/a20b8a4c

96 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS bubmuorexa [JOK
3HaHui. CucTeMbl ypaBHEHHI https://m.edsoo.ru/a012476d

97 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS bubnnorexka [JOK
3HaHui. OyHKUIMH https://m.edsoo.ru/d620c191

08 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS bubmuorexa [JOK
3HaHui. yHKIMH https://m.edso0.ru/7017196f

bubnmoreka [JOK
99 WroroBas koHTpoJsIbHAs paboTa httos://m.e dsogru /513c0889

100 HroroBas koHTpoNIbHAs paboTa bubnmoreka [JOK
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O0001menue, cucTeMaTH3alds 3HAHUH 3a

https://m.edso00.ru/2276973

101 KypcC aJreOpsl ¥ Hadyal MaTEMAaTUYECKOT0 1 buGnnorexa LIOK
yP p https://m.edso00.ru/3330f7ef
again3a 10-11 xiaccos
O0001menue, cucTeMaTH3alds 3HAHUH 3a
bubmuorexa [JOK
102 Kypc anreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
https://m.edsoo.ru/cead345e
agammza 10-11 kmaccos
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102
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B ¢denepanpHpIX M pervoHanbHBIX MPOLEAYpaX OIEHKM KayecTBa OOpa3oBaHMs MCIIONb3YETCS

nepedeHb (Komu(UKaTop) pachpelesieHHBIX IO KiIaccaM MPOBEPsSEeMBIX TPEOOBaHWM K pe3ylibTaram

OCBOCHHUSI OCHOBHOH 00pa30BaTeNbHON MpPOrpaMMbl CpPEIHEro OOLIero 0oO0pa30BaHMS M 3JIEMEHTOB

COACPKaHUA 110 MaTEMATHUKE.

IIpoBepsiemble TpeOOBaHUS K pe3yJbTATaM OCBOEHUS

OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaMMBbI

10 xsacc
Kon . .
IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
HIPOBEPIEMOTO NPOrpaMMbl CpeHero oouero 0opa3oBaHusA
pe3yabTara
1 Yucna v BBIYMCIEHUS
11 OnepupoBaTh NOHATHIMU: PAIlIOHAIBHOE U IEHCTBUTEIBHOE YHCIIO0, OOBIKHOBEHHAS H
' JecATU4Has ApoOb, MPOLEHTHI
19 BoinonHATE apupMeTHUECKUE ONEepaluy C PalUOHAIbHBIMU U JIEHCTBUTEIIbHBIMU
' YHUCIIAMA
13 BbinonHATe npuOIMKEHHBIE BBIYMCIECHUS, UCIONB3Ysl MpaBUa OKPYIJICHMS, JeNaTh
' IPUKUAKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUI
OnepupoBaTh TOHSATHSAMH: CTENEHb C IIEJBIM IIOKa3aTelieM, CTaHIapTHas Qopma
w 3allUCU JEUCTBUTEIBHOIO 4YMCJIA, KOPEHb HATyPAJIBHOM CTENEHHW; MCIIOJIb30BaTh
' NOIXOAAIIYI0 (OpMY 3alHMCH JECHCTBHTEIBHBIX YUCEN IS PEUICHHS MPaKTUYECKUX
3aJa4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTb MOHATUSAMHU: CHHYC, KOCHHYC M TAaHIEHC IPOM3BOJIBHOIO YIJa;
1.5 MCIIOJIb30BaTh 3allUCh IPOU3BOJBHOIO YIJIa 4Yepe3 OOpaTHble TPUTOHOMETPHUYECKHE
byHKIIUN
2 YpaBHEHMS U HEPABEHCTBA
OnepupoBaTb  NOHATUSAMHU:  TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO,  IIEJIOE,
2.1 palMOHAIBHOE, HUPPALHOHAIBHOE YpPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
25 BoimonHATe  mpeoOpa3oBaHUsS ~ TPUTOHOMETPUUYECKHMX  BBIPAKEHUH W pelaTh
' TPUTOHOMETPUUECKHUE YPABHEHUS
BoInoasaTh npeoOpazoBaHusl LENbIX, PALMOHATIBHBIX U UPPALMOHATBHBIX BBIPasKEHHI
2.3 U pellaTh OCHOBHBIE THUIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB
Y [TpuMeHsATh ypaBHEHHS W HEPAaBEHCTBA AJI PELUIEHUS MaTEMAaTUYECKUX 3a]ad U 3a]ad
' U3 pa3IMYHbIX 00NacTel HAyKH U peasibHOM KU3HU
2.5 MonenupoBaTh peajibHble CUTyallUM Ha SI3bIKE ajreOpbl, COCTABISATH BbIPAXKEHMUS,




YpaBHCHU, HCPABCHCTBA 10 YCJIIOBUIO 3a/1a4ud, UCCICAOBATH IMOCTPOCHHBIC MOJCIN C

HCIIOJIb30BAHHEM allrapara aJIFe6pr

3 DOyHKINUH U TpaPuKH
OnepupoBaTh TOHATUSAMHU: (QYHKIHUS, CHOCOOBI 3amgaHust (yHKIUH, 00JacCTh
3.1 OTpeNeJIeHUs] W MHOXKECTBO 3HAYeHMH (yHKUMH, Tpapuk (yHKIHMH, B3aUMHO
oOpaTtHble QyHKIIUH
39 OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU (QYHKIHH,
' POMEXYTKH 3HaKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduku GyHKIUHA U1 pelieHns ypaBHEHUN
34 CtpouTth 1 yuTaTh rpa@uKu JUHEHHON (DYHKIIMH, KBaIpaTUIHOU (PYHKITUH, CTEIIEHHON
' (GYHKIMH C LETBIM IMOKa3aTeIeM
Hcnonb3oBatk rpaduku GyHKIUN TSI UCCIICIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH MPHU
3.5 pellleHnr 3a7ad U3 JPYruX Y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BBIPAKATh
dopMyIaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMHA
4 Hauana matemaTndeckoro aHaausa
i1 OnepupoBaTh MOHATUSIME: MTOCIIEIOBATEIBHOCTD, apu(METHUECKAsI U TeOMETpUYecKast
' POrPeccuu
42 OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOIIAs T'€OMETpUYECKas IpOrpeccus,
' cyMMa 0ECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MTPOrPECCUn
4.3 3amaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOICTBA MOCIEIOBATENFHOCTEN U IPOTPECCH TSl PEIICHUS peaTbHBIX
' 3aJ1a4 NPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
5.1 OrniepupoBaTh MOHITHSAMHU: MHOKECTBO, ONIEpPAIIUN Ha/I MHOYKECTBAMHU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONHCAHUS peallbHBIX
' MIPOLIECCOB U SIBIICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.3 OnepupoBaTh MOHATUSAMH: OIpeeNIeHHEe, TEOPEMa, CIEICTBHE, J0KA3aTEIbCTBO
11 kaace
Kon N .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
TIPOBEPHEMOTO NPorpamMMbl CpeiHero oo1ero 06pa3oBaHus
pe3yJjbTarta
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATUSMHU: HATypalbHOE, IIEJI0€ YWCIIO; HCMOJb30BaTh MPHU3HAKU




ACIIMMOCTHU LCJIBIX YHUCCI, PA3JIOKCHUC YUCJIa HA MTPOCTHIC MHOXUTCIIN U PCIICHUA

3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb HOHATUSAMM: JIOrapudM 4YMcia, JAECATUYHbIE U  HATypalbHbIE
' J0rapupMbl
2 VYpaBHEHMS U HEpaBEHCTBA
[IpumeHnsTh CBOMCTBAa CTENEHM AJs MPEeoOpa3oOBaHUs BBIPAKCHHUN, OINEPUPOBATH
2.1 HNOHATHAMM: II0KA3aTEJIBHOE YPABHCHHE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
[I0Ka3aTeNIbHBIX YPABHEHUN U HEPABEHCTB
BeimonuATe npeoOpa3oBaHus BBIPAXKEHUHN, COAEPKAIIUX Jiorapu(Mbl; ONEpUpOBAThH
2.2 HNOHATUAMH: JIOTApU(PMHUECKOE YPaBHEHNE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
JOrapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTb MNOHATHAMM: CHUCTEMA JIMHEHHBIX YPaBHEHUH M €€ pEIICHHUE;
' MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH /JIsl pELICHUs] IPAKTUYECKUX 3a/1a4
25 Haxomute pemieHuss nDpoCTEHIIMX CHCTEM UM COBOKYIHOCTEM pPalMOHAIBHBIX
' YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajibHble CUTyallud Ha fA3bIKE alreOpbl, COCTaBIIATh BBIPa)KEHUS,
2.6 YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHbBIE
MO/JIEJIU C UCHOJIb30BaHKEM alllapara aareopsl
3 OyHKIUHU U TpapuKu
OnepupoBaTh MOHATUSAMHU: NEPUOAMYECKAsT (PYHKIHMS, MPOMEKYTKH MOHOTOHHOCTH
31 (GYHKIMHM, TOYKHM SKCTpeMyMa (YHKIMH, HauOonbllee M HauMEHblIee 3HAYCHHUs
' (GYHKIIMH Ha MPOMEXKYTKE; MCIOJIb30BaTh UX JUIS MCCIEI0BaHUs (DyHKIUH, 3a1laHHON
rpagukom
OnepupoBaTb MOHATUSAMM: TpadHUKH  IOKAa3aTelNbHOW, JIorapupMHUECKOH U
3.2 TPUTOHOMETPUUYECKNX (YHKIMM; HM300pakaTh MX Ha KOOPJAMHATHOW IUIOCKOCTH H
WCIIOJIb30BaTh JUIsl PEILICHUS YPaBHEHUI 1 HEPAaBEHCTB
33 N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JMHEHHBIX YypaBHEHHH H
' MCIIOJIb30BATh UX JUIS PEIIEHUSI CUCTEMBbI JINHEHHBIX YpaBHEHUI
34 Hcnonp3oBatk rpaduky pyHKIMHA A UCCIEI0BaHUS MPOIIECCOB U 3aBUCHMOCTEN U3
' JPYTUX yU4EOHBIX AUCIUILTIH
4 Havana maTreMaTn4ecKoro aHaamsa
4.1 OnepupoBaTh MOHATHSMH: HENpepbiBHas (QyHKUMS, NPOU3BOAHAS (DYyHKUIUU;




UCIIOJIb30BaTh T€OMETPUYECKHA U (PU3NYECKUN CMBICIT HMPOM3BOMHON I PELICHUS
3a1a4
49 HaxonuTh npou3BOJHbIE 3JIEMEHTAPHBIX (YHKLNH, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
' NPOM3BEACHUS, YACTHOTO (PYHKITHIA
43 Hcnonp3oBaTh MPOM3BOIHYIO JUIS HCCIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTh H
' 9KCTPEMYMBI, IPUMEHATH PE3YJIbTAThl HCCIIEAOBAHUS K IIOCTPOCHUIO I'paUKOB
44 Hcnonp30BaTh  NPOM3BOJHYH JUIA  HAXOKICHMS  HAWIy4dlIEro pEIIeHUs B
' IIPUKJIAHBIX, B TOM YUCJIE COLUAIBHO-D)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh NOHATUAMU: IEPBOOOpa3Has U UHTErpall; IOHUMATh FEOMETPUUECKUN U
' (u3nyeckuii cMbICI MHTErpaa
46 Haxomute mnepBooOpa3Hble »IIEMEHTAPHBIX (YHKIWK, BBIUUCIATH MHTETPal IO
' dopmyne Hetotona — JleiiOnuna
47 Pemars npuxiagHele 3agadd, B TOM YHCIE COLMAIBHO-DKOHOMHMYECKOTO H
' (u3MYECKOro XapakTepa, CpeACTBaMU MAaTEMaTHYECKOTO aHaIN3a

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

10 kaacc
Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
Pammonaneubie umcna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOM, TPOIEHTHI, OECKOHEUHBIE
11 nepuoaudeckue  apobu. ApudMeTHUecKHe Omepaldd ¢  PalMOHAIBHBIMH  YHCIaMH,
' peoOpa3oBaHus YHMCIOBBIX BblpakeHUH. [IpumeHeHHe IpoOeil M NPOLEHTOB MAJsl PEHICHUS
MPUKJIAJHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIEH 3HAHUN U PEaIbHOW KU3HU
JleiicTButenpHble uucna. PalMoHanbHble W HUppalMOHANbHBIE 4YHClIa. ApupMETHYECKHe
1.2  omeparuu ¢ IEHCTBUTEIHLHBIME YrciiaMu. [IpuOImkEHHbIC BBHIYMCICHUS, TTPABIIA OKPYTIICHHSI,
MPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM
Crenenp ¢ 1menbiM mokasareneMm. CrangapTHas Qopma 3amucu JeWCTBUTEIBHOTO YHCHA.
1.3 Hcnonwp3oBaHue MOAXOMANICH (OPMBI 3alMUCH  JEHCTBUTCILHBIX YHUCEN IS PEIIeHUs
MPaKTUYECKUX 3a/1a4 U NPEJICTABIICHUS TaHHbBIX
14 ApubdMeTniecknii KOpeHb HaTypalbHOUM cTemneHu. JeHcTBUS ¢ apu(METHYECKUMU KOPHSIMHU
' HATypaJbHOW CTENIEHU
L5 CuHyC, KOCHMHYC ¥ TAHT€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHUCJIOBOT'O apryMEHTa
2 VYpaBHEHUS U HEPABEHCTBA




2.1

ToxnecTBa U TOXKIECTBEHHbIE TPeoOpa3oBaHus

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX  BBIpaKeHHUU. (OCHOBHBIE  TPUTOHOMETPUUCCKUE

2.2
hopmyIbI
2.3  VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 HHTepBajIoB
2.4  Pemenue ueiblx U IpOOHO-PALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5  Pemenue uppairoHalbHBIX YpaBHEHUH 1 HEPABEHCTB
2.6  Pemenue TpUrOHOMETPUYECKUX YPAaBHEHHH
”7 [IpuMmeHeHne ypaBHEHWII W HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3a7ad M 3a1ad u3
' pa3IMyYHbIX 00JacTel HAYKU U peallbHOM KU3HU
3 OyHKIMU U Tpaduku
3.1  ®ysknus, cniocoOsl 3ananus GpyHkuu. ['padux pynkuun. Bzaumuo oOpatHbie QyHKIHH
> Ob6nacte ompeneneHus W MHOXecTBO 3HaueHud ¢ynkiuu. Hymu ¢ynkuun. [IpomexyTku
' 3HAKOMOCTOSAHCTBA. UETHBIC N HEUETHBIE (PYHKITUU
33 CrenenHast pyHKIHSI ¢ HaTypaJIbHBIM M LIEJBIM TOKa3aTeneM. EE colicTBa u rpaduk. CBoiicTBa
' 1 rpaduK KOpHS N-Oi CTEIICHH
34 TpuroHnomeTprudeckasi OKpY>KHOCThb, ONPEICICHUE TPUTOHOMETPUYCCKUX (DYHKIUN YHCIOBOTO
' aprymeHra
4 Havana matematuuyeckoro ananusa
a1 [TocnenoBarenbHOCTH, CHoco0bI 3a/laHus MOCIeJ0BAaTEIHHOCTEH. MonHoToHHBIE
' MOCJIeIOBATEIbHOCTH
ApudmeTrdeckass U reoMeTpudeckasl mporpeccud. beckoHeuHOo yOBIBaromas reoMeTpryuecKas
42 mporpeccusi. Cymma OeckoHeuHO YyObIBaromiel reomerpudeckoil mporpeccun. Dopmyna
' CJIOKHBIX TIPOIEHTOB. VICIIONb30BaHME TIPOTPECCHH ISl PEIICHUS PeaTbHBIX 3a7a9 MPUKIIAIHOTO
Xapakrepa
5 MHosxecTBa U JIOTUKA
MHoxecTBO, omepanMu HaJax MHOXecTBamu. Jluarpammer Oinepa — Benna. Ilpumenenue
5.1  TeopeTHMKO-MHOXECTBEHHOTO ammapaTa JUisi OMHCAHMUS PEabHBIX MPOIECCOB M SBJICHUU, MPHU
pEIIeHNH 3319 U3 IPYTHX YU4eOHBIX MPEIMETOB
5.2  Ompenenenue, TeopeMa, CIeICTBUE, JOKA3aTEIbCTBO
11 kaace
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbablie u nensie yncna. [[pu3Haky 1eIMMOCTH EeNbIX YHCeT




1.2

Crenenb ¢ pallMOHANBHBIM MOKa3aTeiaeM. CBOMCTBA CTENIEHU

1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaJbHbBIE JOrapu(pMBbI
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX JIOTAPU(MBI

2.2 [IpeoOpa3oBanue BEIpAKECHHA, COACPIKAIMX CTENEHH C PAIlMOHAIBHBIM MTOKa3aTeIeM

2.3 ITpuMepb! TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA

2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA

25 Cuctembl JHMHEHHBIX YypaBHEHUH. PelieHue NpUKIagHBIX 334ad C IOMOILBIO CHCTEMbI
' JIMHEWHBIX YPaBHEHUN

2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

’g [IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEHICHUI0 MAaTEeMaTHYECKUX 3a/ad U 3a7ad
' U3 PA3JIMYHBIX 00JIaCTeH HAYKH U pealbHOM KU3HU
3 OyHKIUH U TpaPuKH

31 Oyukius. [lepuonnueckue Gynkuuu. [IpomexyTkin MOHOTOHHOCTH (yHKIMHA. MaKCUMYMBI U
' MUHUMYMbI QyHKIMU. Hanbonbiee 1 HauMeHbllee 3HaueHre (PyHKIMU Ha IPOMEXYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu

3.3 [TokazarenbHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U TpaduKH

3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieH s ypaBHEHUH 1 JIMHEHHBIX CUCTEM

35 Hcnonp3oBanue rpagukoB GpyHKIUI A7 MCCTIeIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIE
' BO3HUKAIOT MPH PEILICHUHU 3aJay U3 APYTUX YUeOHBIX IPEIMETOB U PeaIbHOM KU3HU
4 Hauana maTremaTiueckoro aHaimsa

4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB

4.2 ITpouzBonnas pynkuuu. ['eomerpuueckuii 1 GuU3NYECKHi CMBICI TPOU3BOIHOM

43 [IpousBosiHble 37eMeHTapHBIX (GYHKIMHA. DOpMyNbl HaXOXXIAECHHUS TPOU3BOAHON CYMMBI,
' MIPOU3BEACHHUS M YACTHOTO (DYyHKITHIA

44 [IpumeHeHre TPOM3BOTHON K HMCCIETOBAHWIO (YHKIHMH Ha MOHOTOHHOCTh U IKCTPEMYMBI.
' Haxosxnenne HauOobIIEero 1 HAMMEHBIIET0 3HaYeHUs (PYHKIIMK Ha OTpE3Ke

45 [TpumeHeHre TPOU3BOIHON JUTS HAXOXKICHHS HAMITYUIIEr0 PENICHHUs B MPHUKIAIHBIX 3ajavax,
' JUIsL OTIpeJIeJIEHUs] CKOPOCTH IpoIiecca, 3alaHHOr0 (opMyIIoi WK rpadukomM

4.6 IlepBooOpaznasi. Tabnuia nepBooOpa3HbIX

47 WuTterpan, ero reoMmeTpudeckuii U Gpusnueckuii cMpici. Beruucnenue nnterpaia mo gopmyne

Herorona — JleitOauma




Jlnst TIpoBeNEHHST €OMHOTO TOCYAapCTBEHHOTO JK3aMeHa 1Mo MareMatuke (manee - EID mo

MaTeMaThKe) HCIOJb3YeTCs IMepedyeHb (KomupHuKatop) MpOBEpsIeMBbIX TpeOOBaHMI K pe3ylbraram

OCBOCHHUSI OCHOBHOH 00pa30BaTeNbHON MpPOrpaMMbl CpPEIHEro OOLIero 0oO0pa30BaHMS M 3JIEMEHTOB

cogepxanusi. [Ipu nposenenun EI'D mo maremaruke 6a3oBoro ypoBHS M3 mepedHs (Kogudukaropa)

BBIOMPAIOTCS TIO3UIIMH, COOTBETCTBYIOLIUE (eepalibHON paboueil mporpaMMe o Maremaruke (0a30BbIii

YPOBEHB).

IIposepsiembie Ha EI'D no mareMaTnke TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM

00pa3oBaTeJIbHOI MPOrpaMMbl CpeHero o01ero odpasoBanusi

Koxa
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBanus

Brnanenne Merogamu J0Ka3aTenbCTB, AITOPUTMAaMHU DPEIICHMs 3a7a4, YMEHHE
(GopMyIMpOBaTE M ONEPUPOBATH IOHATUAMU: ONIpEAEICHHE, aKCHOMa, Teopema,
CIIEJICTBUE, CBOMCTBO, IpPHU3HAK, J0KA3aTEJIbCTBO, PABHOCUIbHBIE (POPMYIIMPOBKHU;
OPUMEHATh UX; yMeHue (opMyJaupoBaTb OOpaTHOE M IPOTHBOIOJIOXKHOE
YTBEP)KACHUE, HPUBOIUTH IPUMEPBI M KOHTPIPUMEpPHI, MCIOIb30BaTh METO]
MaTEMaTHYECKON MHAYKLIHHN; IPOBOJUTH JOKA3aTEIbHbIE PACCYXKACHUS IIPU PEILICHUU
3a/1a4, OLICHMBATh JIOTMYECKYIO IIPABUIIBHOCTb PACCYKJICHHM; YMEHHE ONEPUPOBATH
HNOHATUAMM: MHOXXECTBO, IIOAMHOXECTBO, OIEpallMM HaJ MHOXECTBAMH; YMEHHUE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIN ammapar Uil OIMCAaHUS PEaJbHBIX
NPOIIECCOB M SIBJICHUN W MpM pEIIeHUM 33734, B TOM YHCIE U3 JIPYTUX Y4eOHBIX
MpEeIMETOB; YMEHHUE ONEPUPOBATh MOHATUSIMU: Tpad, CBA3HBINA rpad, 1epeBo, LUK,
rpa¢ Ha IJIOCKOCTH; YMEHME 33aJaBaTh U ONMUCHIBAThH Ipadbl pa3IMYHBIMU CIIOCOOAMU;

MCIIOJIb30BaTh Tpadbl MPH PEIICHNUH 3aa4

YMeHue omnepupoBaTh MOHSATUSMHU: HATypalbHOE YHCIIO, LI€J0€ YHCIO, CTETNEeHb C
[EJIBIM TI0Ka3aTelieM, KOPEeHb HATypaJbHOH CTENEHU, CTEINECHb C PaMOHAIBHBIM
MoKa3aTeieM, CTeNeHb C JACHCTBUTENbHBIM IMOKa3aTelieM, JIorapudM dYucia, CHHYC,
KOCHHYC M TaHT€HC MPOM3BOJBHOTO YHCIA, OCTATOK MO MOJYJIIO, PaldOHAIHHOE
YHCII0, UPPAIMOHATFHOE YHCIIO0, MHOXKECTBA HATypajbHBIX, LENbIX, PAIMOHAIBHBIX,
I[CI\/JICTBI/ITGJ'II)HI)IX YUCCII; YMCHUC UCIOJb30BATh IIPHU3HAKU JCIMMOCTH, HanMEHBIITUN
o0l TenuTens U HauMeHbIee ollee KpaTHOe, aAropuT™M EBKiIHIA IpU pelieHun
3aaa4; 3HAKOMCTBO C pa3IMYHbBIMH IMO3UIIUOHHBIMHU CHCTCMaMMU CUUCICHUA, YMCHHUC
BBHITIOJHATH BBIUMCIICHHE 3HAUYEHUN U NIPeoOpa3oBaHUs BBHIPAKEHUI CO CTENEHSIMU U
norapupmMamu, TpeoOpa3zoBaHUus APOOHO-PAMOHATBHBIX BBIPAXKEHUW; YMEHHE
OTIEpUPOBATh TMOHITHSMH: TOCIEI0BATENILHOCTh, apu(MeTHIecKass MPOTrpeccus,

reoMeTpuueckass  mporpeccusi, OECKOHEYHO  yOBIBalOmasi  T€OMETpUYECKas




IIPOrpeccusi; YMEHHE 3aJaBaTh IOCJIENOBAaTEIIBHOCTH, B TOM 4YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMyYJI; YMEHHME ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIIO,
CONpPSKEHHBIE KOMIUIEKCHBIE YHMCIA, MOJYJb U apryMEeHT KOMIUIEKCHOI'O 4YHCIIA,
(dopma 3amuMcu KOMIUIEKCHBIX YucCell (reoMeTpudeckas, TPUIOHOMETpuYecKas |
anreOpanyeckas); yMETb IPOU3BOIUTH apu(METUIECKHE NEHCTBHS C KOMILICKCHBIMHU
YlCcIaMU; MPUBOIUTH MPUMEPHI HCIIOJIb30BaHUs KOMIUIEKCHBIX YHMCEN; ONEPUPOBATH
HOHATUSAMM: MaTpula 2x2 u 3x3, onpenenuTenb MaTPULbl, TEOMETPUUYECKUN CMBICI

ONpCACIINTEIIA

Ymenue OIIEpUPOBATh MOHSTHSIMHU: palyoHalbHBbIE, UppalOHAIIBHBIE,
NOKa3aTeJbHbIC, CTEIIEHHbIE, JIorapu(MUIECKe, TPUTOHOMETPHUECKUE YPAaBHEHHS U
HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIICpUPOBATH IOHATHUAMH: TOXKAECTBO,
TOXKAECTBEHHOE TpeoOpa3oBaHKe, ypaBHEHNUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEPABEHCTB, PaBHOCWIBHOCTh YPABHEHMI, HEPAaBEHCTB M CUCTEM; YMEHHME DPEIIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PaA3JIMYHBIX INPUEMOB; pEIIATh
YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C I[apaMETPOM; IPHUMEHATH YpaBHEHUS,
HEPaBEHCTBA, MX CUCTEMBbl JUIA pELIEHUs MAaTeMAaTHMYEeCKUX 3aJa4 M 3a1ad U3

Ppa3INIHbIX obnacrei HAYKHU U pea_nLHoﬁ KHN3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (PYHKIMH, NEPUOJUYHOCTD
(GyHKIMM, OrpPaHWYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (DYHKIUH, 3KCTPEMYM
¢yHKUMU, HaubOonbllee W HaWMEHbIee 3HaueHUs (YHKIUMM Ha IPOMEXYTKE,
HenpepblBHasE (QyHKUIMs, acUMNOTOTHl Tpaduka (QyHKIMHM, TepBas U  BTOpasd
Npou3BOJHAS (DYHKLIUHU, TE€OMETPHUECKUH M (U3MYECKHH CMBICI HPOU3BOIHOM,
nepBooOpa3Has, ONpPENeIEHHbBIN MHTErpaj; YMEHHE HAaXOJIUTh aCUMITOTHI rpaduka
(GYHKLIMU; YMEHUE BBIYMCIATH MPOU3BOAHBIE CyMMBI, MPOU3BEICHUS, YaCTHOIO M
KOMIO3UIMN (YHKIMM, HaXOOUTh ypaBHEHHE KacaTeJbHOM K rpaduky QyHKUnu;
YMEHHE HaxOAMThb MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMH; yMEHHE HCIOJIb30BATh
MPOU3BOJHYIO JJIsl UCCIIEOBAaHUS (PYHKIMM, HAXOAUTh HAMOOJIbIINE U HAUMEHbIINE
3HaYeHUs (YHKIMHA; CTPOUTh I'padMKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM amrmapara
MaTeMaTUYeCKOI0 aHaIN3a; IPUMEHSTh MPOU3BOAHYIO JUIsl HAXO0XKIEHUS HAWTy4Ilero
peleHNs B MPHUKIAIHBIX, B TOM YHCJIE COLMATbHO-DPKOHOMUYECKMX M (PU3HMUECKUX
3aJa4ax; HaXOQUTh IUIOMIAAU U 00BEMBI (QUTYpP C MOMOILBIO MHTErpasia; MPUBOIUTH
OpUMEpbl MAaTeMaTHYeCKOTO MOJEIUPOBAHUS C IOMOIIbI0 AU} epeHInaTIbHbIX

ypaBHEHUU

YMmeHue onepupoBaTh HOHATHAMM: Trpaduk ¢GyHKuuu, oOpatHas (yHKIHS,
KOMITO3UIUS (DYHKIWIA, TUHeWHas QyHKIHS, KBagpaTHaHas QYHKIHS, parioHAIbHAS

byHKUMsA, cTerneHHas (QYHKUUS, TPUTOHOMETpHUYECKHEe (YHKLIMHU, OOpaTHBIE




TPUTOHOMETpUUYECKHE (YHKIMH, MOKa3aTreiabHas U Jorapudpmuueckas (yHKIHHU;
YMEHHE CTPOHUTh TpapUKH H3YYEHHBIX (YHKIMH, BBIIOIHATH NPEOOpa3OBaHUS
rpa¢pukoB (GYHKUMH, HCIONB30BaTh TpaduKd Ui HW3YyYEHHUS TPOLECCOB U
3aBUCHMOCTEH, NMpH PEIICHWU 3aJad W3 JAPYTHX Y4eOHBIX NPEIMETOB W 3amad U3
peaqbHOM KM3HHM; BBIpaKaThb (OpMyJaMH 3aBUCHMOCTH MEXAYy BEIMYHMHAMU;
UCTIONIb30BAaTh CBOWCTBA M IpauKu (HYHKIUH A1 PEIICHNUs] ypaBHEHHUH, HEPaBEHCTB
U 337a4 C [apaMeTpaMu; H300pakaTh HAa KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA

peleHuii ypaBHEHU, HEPaBEeHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a/1a4l pa3HbIX TUIIOB (B TOM YHUCIIE€ HA MIPOLEHTHI, 10U
U 4YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a7add M3
001aCTH yIpaBlIeHHs! IMYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS,
YpaBHEHHUs, HEpaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 33Jayd, HCCIEA0BaTh
IOJyYeHHOE pEUIeHHEe M OLEHUBAaTh IPaBJONOJO0OHOCTh pe3yJbTaTOB;, yMEHUE
MOJIEJIMPOBATh pealbHbIE CUTYyal[MH HA S3bIKE MAaTEMATUKHU; COCTABJISITh BHIPAKEHUS,
YPaBHEHMsI, HEPaBEHCTBA M HUX CUCTEMbl [0 YCIOBUIO 3aJlaud, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIM C MCIIONb30BAaHUEM ammapaTta ajareOpbl, WHTEPIPETHPOBATH

HOHy‘leHHHﬁ pe3yjibTar

YMeHnue onepupoBaTh MOHATUSAMU: CpeliHee apudmMeTnyeckoe, MeArana, HaubobIee
Y HaMMEHbIIIEEe 3HAUCHUS, pa3Max, JUCIEPCUs], CTAHJAPTHOE OTKJIOHEHUE YHUCIOBOTO
Habopa; yMEHHE H3BJIEKaTh, UHTEPIPETUPOBATh MH(OPMALINIO, MPEACTABICHHYIO B
Tabynuax, Ha JuarpaMmmax, rpadukax, OTpa)xarollyto CBOWCTBA peasIbHbIX MPOLIECCOB
U SBICHUH; NPENCTaBISATh HHPOPMAIMIO C TOMOIIbI0 TallUIl W JUarpamm;
MCCJIEIOBATh CTAaTUCTUYECKHE JAHHBIE, B TOM YHCIIE C MPUMEHEHHEM TrpaduyecKux
METOJIOB M JJIEKTPOHHBIX CPEACTB; TpadUuecKkd MCCIEAOBaTb COBMECTHBIE

HaOJII0IEHUS C TOMOIIBIO JHAarpaMM pacCEUBaHUs U JTMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATUSAMH: CIy4YalHBIH ONBIT M CiIy4ailHOE COOBITHE,
BEPOATHOCTb ~ CIy4YallHOTO  COOBITHS; YMEHHE BBIUUCIATH  BEPOSITHOCTH €
UCMOJIb30BaHUEM TIpaUUecKuX METOAOB; NPUMEHATH (OPMYJbl CIOXKEHUS U
YMHOKEHUSI BEpOSATHOCTEW, (hopMyily MOJIHON BeposiTHOcTH, (opmyny bepHysn,
KOMOMHATOpHbIE (akThl U (OPMYIIbI; OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHH;
yMEHHE OIEepUpOoBaTh MOHATUSIMM: CllydyailHas BeJMYMHA, paclpeleieHne
BEPOATHOCTEW, MaTEMaTUUYECKOE 0XKMJIaHUE, AUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHUE
CIIy4ailHOM BEJIMYMHBI, (QYHKIHHM paclpeleieHuss U IUIOTHOCTH PaBHOMEPHOTIO,
MOKA3aTeIbHOIO0 U HOPMAJIBHOIO PAacCHpeNeieHH; YMEHUE HCIO0Jb30BaTh CBOMCTBA
M3YYEHHBIX paclpeieseHuil Uisl pelieHus 3a7ay; 3HaKOMCTBO C MOHSATUSMU: 3aKOH

OOJIBIIINX quCCi1, METObI BBI60p0‘-IHBIX I/ICCJ'ICI[OBaHI/II‘/’I; YMCHHUEC NMPHUBOIUTH TPUMCEPBI




NPOSIBJIICHUS] 3aKOHAa OOJBIIMX YHUCEN B MPUPOAHBIX U OOIIECTBEHHBIX SBICHMSIX;
yYMEHHE OIEpUPOBATH IMOHATHSIMHU: COUYETAaHHE, MEPEeCTaHOBKA, YHUCIO COYCTAHUIA,
YHCIIO0 NMEePEeCTaHOBOK; OMHOM HbI0TOHA; yMeHHE NPUMEHITh KOMOMHATOPHBIE (PAKTHI
U PacCy)XICHHUS Ui PELICHUs 3ajad; OLIEHUBATh BEPOSATHOCTH PEATIbHBIX COOBITHIA;

COCTABJIAITh BEPOSITHOCTHYIO MOJIEJIb M UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YJIbTAT
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YMeHue onepupoBaTh MOHSATUSAMH: TOYKA, NpsMasi, IUIOCKOCTh, MNPOCTPAHCTBO,
OTpE30K, Jy4, BeJIHUMHA yTJa, IUIOCKUN YIoJ, IBYIPAaHHBINA Yrojl, TpEXTPaHHbBIN yTOI,
CKpEILIUBAIOIINECS MpsIMble, MapaUICIbHOCTh M MEPIEHAUKYJISPHOCTh MPSIMBIX U
IUIOCKOCTEH, Yrodl MeXIy HpSMbIMHU, Yroll MEXAY MPSMOM M IUIOCKOCTBIO, YIOJ
MEXIY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
HOPSIMBIMHU, PAaCCTOSHHUE MEX]y IUJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPU PELICHUU
3a/a4 M3y4deHHbIE (DAKTBI M TEOPEMBbl IUIAHUMETPUW, YMEHHUE OICHUBATH pa3Mephl
O00BEKTOB OKPYXAIOIIET0 MHpA; CTPOUTh MaTEMAaTHYECKHE MOJEIU C IMOMOIUIBIO
FEOMETPUUYECKUX TOHSATUW M BEJIIMYWH, PEIIaTh CBSA3aHHBIE C HUMHU IPAKTUUYECKHE

3aJa4u

YMeHue onepupoBaTh  MOHATUSAMH: IUIOWAnb  (Urypbl, O00BEM  QUIYypHI,
MHOTOTPAaHHHK, TPaBWIBHBIH MHOTOTPAaHHHMK, CEYEHHWE MHOTOTpaHHHKA, KyO,
napajjelenunes, npu3Ma, nupamMmuaa, Gurypa v noBepXHOCTb BpAIIEHUs, LUIHHID,
KOHYC, IIap, cdepa, miomanb chepbl, MIOM@AAb MOBEPXHOCTH MUPAMUJIbI, TPU3MBL,
KOHyCa, LWIMHApPA, 00bEM Ky0a, MpSIMOYIOJbHOTO Mapajulesenuieaa, MUpaMubl,
NPU3MBI, LWIMHIpA, KOHyca, 11apa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHUS KOHyca H
LWIMHIpA, TapauieJbHble OCH WM OCHOBAHMIO, CEYEHWE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, MWINHIPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOIPAaHHUKA,
n300pakaTb MHOTOTPaHHUKH, (PUTYPbI M IOBEPXHOCTH BpAILEHUS, UX CEUEHUS, B TOM
YyHUClie C TOMOINBIO JJIEKTPOHHBIX CpPEICTB; YMEHHE NpPHUMEHSATh CBOWCTBA
reOMEeTPUUECKUX (UTYp, CAMOCTOATENBHO (POPMYIUPOBATH ONPEACTICHUS U3yYaeMbIX
¢buryp, BbIBUraThb THUIIOTE3bl O CBOMCTBaX U IMpHU3HAKaX IeOMETpudecKux ¢uryp,
00OCHOBBIBaTh UJIM ONPOBEPraTh UX; YMEHUE MPOBOAUTH KiacCU(UKaLUio GUryp 1o

PA3JIMYHBIM IPU3HAKAM, BBITIOJIHATD H€O6XOI[I/IMI>IG JOIMOJTHUTCIIBHBIC TOCTPOCHUA
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YMeHue omnepupoBaTh MOHATUSMH: JBWKEHME B IPOCTPAHCTBE, NapajieNbHbINA
HEepeHoC, CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, ITOBOPOT, MPeoOpa3oBaHHE
no00us, Mo00HbIe PUTYPHI; YMEHUE PACIIO3HABATH PABHbIE U M0100HBIE (PUTYPHI, B
TOM 4YHCIIE B TPHPOJIE, MCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T'€OMETPHUYECKHE
OTHOILIEHHS TPH PEUICHUH 3aJay; HaXOAUTh T€OMETPUYECKHE BEIMYUHBI (IJTUHA,
yTOJl, TUIOIIah, 00BEM) TIPH pEIICHUH 3a7ad U3 JAPYTHX YYeOHBIX MPEJAMETOB U U3

pCaHBHOﬁ JKU3HU; YMCHUC BBIYHUCIATH I'COMCTPUUCCKHUEC BCIMYHHBI (,Z[J'II/IHa, yTroiu,




Iomaab, 00bEM, IUIOIAAb IOBEPXHOCTH), MCHOJB3Ys H3yueHHbIE (OPMYJBl H
METO/IbI, B TOM YKCJIC: IJIOIIA/Ih TOBEPXHOCTH ITUPAMHK/IbI, IPU3MBbI, KOHYCA, [IMINHIIPA,
wiomanab cdepsl; 00béM KyOa, NPSIMOYTOILHOTO TapalUIeNenuIea, MTHPAMHUIBI,

IIPpU3MbI, HUWIMHAPA, KOHYCA, [Iapa;, YMCHUC HAXOANUTh OTHOILICHUEC 00BEMOB HO,Z[O6HBIX

(uryp
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VYmMmenne OIICPHUPOBATH IMOHATHUAMU. HNPAMOYIroOJibHad CUCTEMA KOOpAWHAT, BCKTOP,
KOOPJWHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YKCJIO, Pa3jioKEHHE BEKTOpa Mo 0as3ucy, CKAISIPHOE MPOU3BEICHHE, BEKTOPHOE
NPOU3BEACHUE, YIrOJ MEXIy BEKTOPAMH; YMEHHE WCIOJIb30BaTh BEKTOPHBIA U
KOOpI[I/IHaTHbe/'I MCTO IJid PCIICHHUA TI'COMCTPUYCCKHUX 3aad MW 3aJad APYyrux

y4eOHBIX MPEIMETOB

YMmeHue BbIOUMpaTh NOAXOAALIMM METOJN M pEUIeHUs 3aJaud; IOHUMaHHe
3HAYMMOCTH MAaTeMaTHUKWA B W3YyYEHHUH TNPHPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
ABJICHUI; YMEHHME pacClO3HABaTh IPOSBIICHUE 3aKOHOB MAaTE€MaTHUKU B HMCKYCCTBE,
YMEHHUE IPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITHH POCCUMCKOM M MUPOBOU

MaTeMaTH4YeCKOM HAayKH




IlepedyeHb dJj1eMEeHTOB coJepkaHus, mpoBepsieMbiXx HA EI'D mo martemaTtuke

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BbIYKCICHUS

1.1  HarypanbHble u nensle yucia. [lpusHaku 1eIMMOCTH LENbIX YHCEN

12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JECATHYHBIC ApPOOH, TPOLEHTHI, OECKOHEYHBIE
' HEepUOINYECKUe 1pooH

13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. JleficTBua ¢ apuMETHYECKMMH KOPHSIMH
' HaTypajbHOH CTeNeHU

1.4 Crenens c nenbiM nokasareneM. CTeneHb ¢ palMoHalIbHBIM NT0Ka3aTeneM. CBONCTBA CTENEHU

15 CuHyc, KOCHMHYC M TaHI'€HC 4YHCIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apryMeHTa

1.6  Jlorapudm uncna. JlecaTuuHbIC M HATYpaJbHBIE JIOTAPU(MBI

JleiicTBuTenpHbIe 4HuCla. Apu]MeTHUecKne omnepanuu ¢ JICHCTBUTENBHBIMUA  YHCIIaMHU.
1.7  IlpubnuwxEHHblEe BBIYMCICHUSA, IpaBUJIa OKPYIJICHMs, MPHUKUAKA U OLEHKAa pe3ysbraTa
BBIYMCIICHHUI

1.8  IIpeoOpa3oBaHue BhIpaKCHUI

1.9 KowmmnekcHble yucia
2  VYpaBHeHMs U HEpaBEHCTBA

2.1  llensie u ApoOHO-palIMOHATIEHBIE YPABHEHUS

2.2  HppauuoHaibHbIE YpaBHEHUS

2.3 | TpuroHoMmeTrpuyeckue ypaBHEHUs

2.4 | Tloka3zaTenbHBIE U JOTAPHUPMHUUYECKIE YPABHEHHS

2.5 | llensie u 1poOHO-paAIIIOHATBEHBIE HEPABEHCTBA

2.6 = HppaumoHambHbIE HEPAaBEHCTBA

2.7 | Iloka3zarenbHbIE U JTOTapUPMHUECKIE HEPABEHCTBA

2.8 | TpuroHoMmerpuyeckne HepaBEHCTBA

2.9 | Cucremsl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHeHMs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuua cucteMsbl JUHEHHBIX ypaBHEHUNA. OnpeenuTens MaTpULlbl
3 OyHKIHH U TpaduKu

31 Oynkuus, cnocodbl 3amaHus QyHkuumu. ['paduk ¢ynkuuu. BzaumHo oOpaTHble (QyHKIUH.
' Yérasie n HeuéTHBIe QyHKIMH. [leproanyeckune GyHKIMN

3.2  OOnacth ompeleleHHS W MHOXKECTBO 3HadeHWH QyHkmmu. Hymun ¢yakmum. [TpomexyTkn




3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (QYHKIMHA. MAaKCUMyMbl M MHUHUMYMBI

¢byukun. Hanbomnpiiee u HauMeHbllee 3Ha4eHre QyHKIUU Ha IIPOMEKYTKE

CrenenHas GyHKIHS C HATYPAJIBHBIM U 1IEJIBIM MoKa3aresieM. EE€ cBoiicTBa u rpaduk. CBoiicTBa U

33 rpaduk KOpHsS N-0if cTereHn

3.4  Tpuronomerpuyeckue (PyHKIMH, IX CBOHCTBA U TpaPUKH

3.5 TloxazarenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKu

36 Touku paspeiBa. AcUMNTOTH TpadpukoB ¢yHkuui. CBoiicTBa (QyHKIMI, HENPEpHIBHBIX Ha
' OTpe3Ke

3.7  ITocmemoBaTeabHOCTH, CIIOCOOBI 3aMaHUS IIOCIEA0BATEILHOCTEH

3.8  Apudmernueckas u reoMmeTpuueckas nporpeccuu. @opmya CiI0KHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaiausa

4.1  IlpowmsBoanas ¢pyHkuuu. [Ipon3BogHBIE SI€MEHTAPHBIX (DYHKITHIA

42 [IpumeHeHne MPOM3BOAHON K HCCIeNOBaHHWIO (DYHKIMA Ha MOHOTOHHOCTh M JKCTPEMYMBI.
' Haxosxnenne HanOobIIero 1 HAMMEHbLIETo 3Ha4eHUs (YHKLUU HAa OTPE3Ke

4.3  IlepooOpasnas. MHTerpain
5) MHosxecTBa U JIOTHKa

5.1  MHox)ecTBO, onepaluu HajJ MHOKecTBaMH. [{uarpammsl Ditniepa — Benna

5.2  Jloruka
6 BeposTHOCTE U cTaTUCTHKA

6.1  OnwucarenbHas CTATUCTHUKA

6.2  BeposiTHOCTB

6.3  KomOunatopuka
7 I'eomeTpus

7.1 | ®urypsl Ha MJIOCKOCTH

7.2 IlpsMble U MIIOCKOCTH B IPOCTPAHCTBE

7.3 | MHOrorpaHHMKH

7.4  Tena 1 MoOBEpXHOCTU BpalllCHUS

7.5  KoopauHatel ¥ BEKTOPbI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1IJI1 YYEHUKA

Marematuka: anreOpa M Hadyajla MaTeMaTHYECKOro aHaiu3a, reoMmerpus. AnreOpa W Hayana
Marematuueckoro ananuza. 10-11 kmacc. AnumoB IIILA., Komsrun FO.M., TkaueBa M.B. u np.
Axkunonepnoe o6mectso «M3narensctBo «lIpocBemienne»

Maremaruka: anrebpa 1 Hauaaa MaTeMaTHIeCKOTro aHanm3a, reomerpus. ['eomerpus. 10-11 kmace.
Aranacsn JI.C., BbyryzoB B.®., Kagomues C.b. m ap. AxumonepHoe ooOmiectBo «l3marenbeTBo

«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Anrebpa u Havaia MateMaTHYecKoro aHanusa. Metoguueckue pexomenmanuu. 10-11 xmaccer. K
YMK Anrebpa u Hayaga MaTeMaTmyeckoro anamusa. AgjmmoB IIILA. wu ap. (10-11)
(ba3oBsrit/ Yrimy6nénnslil). AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

EI'D-2025/26. MATEMATHKA. ITPO®UJIbHBI YPOBEHb. OTJIMUYHbBINA PE3YJIBTAT.
YYEBHASA KHUI'A. Iloxn pepakuueit W.B. SAmenko. OOO «M3parensctBo «HanumonaneHoe
obOpazoBanue», 2025 r.

EI'D. MATEMATUKA. IlpodunbHblii ypoBeHb. THHOBBIE 3K3aMEHAIIMOHHBIE BapHaHTHIL. 36
BapuanToB. [lon penakmueit M. B. Smenko. OO0 «M3natensctBo «HanmonansHoe obpazoBanue», 2025
I.

EI'D. MATEMATHKA. ba3oBeiii ypoBeHb. THIIOBBIE DK3aMEHAalLlMOHHBbIE BapuaHThl. 30
BapuaHToB. [log penakuueii . B. Amenko. OO0 «M3natensctBo «HanmonansHoe oOpazoBanuey», 2025
I.

EI'D: Maremaruka: OoybIION CynepcOOpPHMK ISl MOATOTOBKU K €IMHOMY TOCYJapCTBEHHOMY

sk3ameny. H. A. Kum. — Mocksa: ACT, 2022.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bu6mmoreka [IOK

https://www.yaklass.ru/

https://foxford.ru/

https://uchi.ru/

https://oblakoz.ru/

https://resh.edu.ru/

https://fipi.ru/
https://infourok.ru/

http://festival.1september.ru
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