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HOACHUTEJBbHASA 3AIINCKA

PabGouas [mporpamma 110 anre6pe W HadYaJlaM MaT€MaTU4YC€CKOIro aHajins3a pa3pa60TaHa Ha OCHOBC:

— @epepalbHOTO TOCYJApCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa CpPEAHEro OOIIero
o0Opa3oBaHUs, YTBEpXKICHHOro mnpukazoM MwunHoOpHayku Poccum ot 17.05.2012 Ne 413
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),

— DepgepanbHOl  00pa3oBaTeIbHONM  MPOrpaMMbl  CpemHEro  olmiero  oOpa3oBaHMS,
YTBEpXKACHHONM npukazoM MuHnpocsemenuss Poccun or 18.05.2023r. Ne 371
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),

— Tlonoxenuss «O paboueld nporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyIapCTBEHHOTO

OromxeTHOro o0IIeo0pa3oBarensHOro yupexkaeHus aureil Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHI JTUTICH.

Hacrosimias paGouast mporpamma SIBJISIETCS COCTaBHOW YacThI0 OCHOBHOM 00pa3oBaTebHON
nporpaMmel  cpenHero obmiero oOpaszoBanuss ['bBOY nmuneit Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikareabHBIA pa3aen).

Pabouas mporpamma ydeOHOTo Kypca «Anrebpa W Havajga MaTeMaTHYECKOTO aHAIM3a»
0azoBoro ypoBHs ansi oOywarommxcs 10 —11 kiaccoB paspaboTaHa ¢ y4€TOM COBpPEMEHHBIX
MHUPOBBIX TpeOOBaHUIl, MpPENBABISEMBIX K MaTeéMaTUYeCcKOMY oOOpa3oBaHMIO, WU Tpaauluil
poccuiickoro oOpa3zoBaHus. Peanmuszanus mnporpamMmbl  00€CT€UMBACT OBJAJACHUE KIHOYEBBIMHU
KOMIETEHIIMSIMH, COCTABJISIFOIIMMHU OCHOBY JIIJISI CaMOPAa3BUTHUsI M HEMPEPBHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh ~ OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOIO PpA3BUTUS  JIMUYHOCTH
o0ydJaronuxcs.

Kypc «Anrebpa u Hayana MaTeMaTH4YeCKOTO aHaJIW3a» SBISETCS OJHMM M3 Hauboiee
3HAUMMBIX B MPOTpaMMe CTapUIeil MIKOJbI, MOCKOIbKY, C OJHOW CTOPOHBI, OH 00ecrne4uBaeT
UHCTPYMEHTAJIbHYIO 0a3y JUIsl H3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C IpYroil CTOPOHBHI,
dbopMHUpyET JOTHYECKOE W a0CTPaKTHOE MBIIUICHHWE YYallluXcsd Ha YpOBHE, HEOOXOIUMOM IS
OCBOEHHUSI KypcOB MH(OpPMaTHKH, OOLIECTBO3HAHMS, UCTOPUM, CIOBECHOCTH. B pamkax AaHHOro
Kypca ydyaliuecs OBJIQJEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTopas
(bopMynHUpyeT CBOM TOCTHKEHUS B MaTeMaTHUECKOi (hopme.

Kypc anreOppl W Hadanm MaTeMaTHYecKOrO aHalM3a 3aKJIaJbIBACT OCHOBY JUISI YCIEITHOTO
OBJIAACHHUS 3aKOHAMU (1)PI3I/IKI/I, XUMHU, 6I/IO.]'IOI‘I/II/I, IIOHUMAaHHs OCHOBHBIX TGH}ICHHI/Iﬁ 3KOHOMHKHA U
OOIIECTBEHHOM KU3HU, TIO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX B IOBCETHEBHOM >XU3HU. B Toxe Bpems oBiajeHue
a6CTpaKTHBIMI/I U JIOTUYCCKH CTPOTHUMHU MATEMATHUYCCKHMMH KOHCTPYKOUAMHU Pa3BUBACT YMCHUC
HaxXoJUuTh 3aKOHOMEPHOCTH, 000CHOBBIBATH UCTUHHOCTD YTBCPKACHUSA, UCITIOJIb30BATH O606HI€HI/IC
U KOHKpETH3allhio, abCTparupoBaHME M aHAIOTHIO, (OPMHUPYET KpEeaTHUBHOE M KPUTHUECKOE
MBINIUIEHHE. B Xoie u3yueHus anreOpbl M Hadajdl MaTeMAaTUYECKOTO aHaiM3a B CTapIiei IIKoie
ydamuecs IMmoJrydaroT HOBBIII ONBIT PEIICHUA MNPUKIAAHBIX 3a1ad, CaMOCTOATCIIBHOI'O IMMOCTPOCHUA
MaTeMaTHUYeCKUX MOJeNeld peajJbHbIX CHUTYalluii M HWHTEPIpETallMd MOJYYEHHBIX pPELICHHIH,
3HAKOMATCA C IPUMEpaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U B UCKYCCTBE, C
BbIJAIOMIUMUCA MATCMATHYCCKUMHA OTKPBITUAMU U UX aBTOpAMHU.

Kypc obnagaer 3HAUYUTEIHHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIA peaan3yercss Kak
yepe3 ydeOHBIH MaTepHua, CIOCOOCTBYIOMIMN (HOPMHUPOBAHWIO HAYYHOT'O MHPOBO33PEHHS, TaK U
yepe3 crnenupuKy ydeOHOW JesTeNbHOCTH, TPEOYyIOMeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpOI[OJDKHTG.HBHOﬁ KOHICHTPAIMKM BHUMAHUSA 1 OTBCTCTBCHHOCTHU 34 HOJ'Iy‘-ICHHBIfI pe3yibTar.



B ocHoBe meronuku oOydeHus anreOpe M HayajlaM MaTeMaTHYEeCKOTO aHaiu3a JICKUT
JeSITeIbHOCTHBIN PUHLIUT 00Y4EHUSI.

CrpykTypa Kypca «Anrebpa u Hayajla MaTeMaTUYECKOI'O aHAIM3a» BKIIIOYAET CIICAYIOLINE
coJiepKaTelbHO-METOAUYECKUe JHUHUU: «Yucna U BblUMCHCHUA», «DyHKIUM U Tpapukm»,
«YpaBHEHUS U HEPABEHCTBay», «Hadana Maremarndeckoro ananusa», «MHoOKecTBa U JIOTHKay». Bee
OCHOBHBIE CO/IEpKATEIbHO-METOIUYECKUE JIMHUN U3Y4alOTCsl Ha IPOTSHKEHUH JIBYX JIET 00yUEHUS B
CTapILICH ILKOJIE, ECTECTBEHHO JOIOJIHSAA IPYr APYyra U MOCTEIIEHHO HAChILIAsCh HOBBIMU TEMaMH U
pasznenamu. JlaHHBIN Kypc SBJISIETCS MHTErPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSAET B cebe colaepxKaHue
HECKOJIbKMX MaTeMaTHYeCKUX IUCLHUIUIMH: aireOpa, TPUTOHOMETpUS, MAaTEeMAaTU4YECKUN aHAJM3,
Teopust MHOXecTB M Jp. Ilo Mepe Toro kak ywamumecss OBIaAEBalOT BcE OoJyiee IMHMPOKUM
MaTeMaTHYECKUM arIapaToM, Y HUX MOCIIeA0BaTeIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYIO MOJEIb PEAIbHON CUTYalluH, IIPUMEHATh 3HAHUS, [TOJIyYEHHBIE B Kypce
«Anrebpa M  Hayajga MaTeMaTU4YEeCKOro  aHajau3a», s  pelleHUus  CaMOCTOSITEIbHO
c(OpMyJIMPDOBAaHHOM MaTeMaTHYECKOM 3aJayd, a 3aTeéM MHTEPIPETUPOBATH IMOIYUYEHHBIN
pe3yibTar.

CopneprxaTenbHO-MeTOANYECKas JTUHUSA «YHCIa M BBIUMCIEHUS» 3aBeplIaeT (GOpMHPOBAHUE
HaBBIKOB MCIIOJIb30BaHMs JACHCTBUTENbHBIX YHMCEN, KOTOpOEe ObUIO HAyaTo B OCHOBHOM mikoie. B
CTapumieli MKojJe 0co00e BHUMAaHHE yrensercs (HOPMUPOBAHHMIO TPOYHBIX BBIYHCIHTEIBHBIX
HAaBBIKOB, BKJIIOYAIOIINX B C€0sI UCIIOIb30BaHUE PA3IUYHbBIX (POPM 3aMMCU AEUCTBUTEIBLHOTO YUCIA,
YMEHHME DPALMOHAIBHO BBINOJHATH JIEHUCTBUS C HUMH, ACJIAThb NPUKUIKY, OLIEHUBATH PE3YJIbTar.
OOyuaromiyecss IOJIy4alOT HABBIKM NPUOMMDKEHHBIX BBIYMCICHUH, BBINOJIHEHUS JACUCTBUI C
YHCJIaMH, 3allUCaHHBIMM B CTaHAAPTHOW (QopMe, HCIONb30BAaHUS MaTeMaTHYECKUX KOHCTAHT,
OLICHUBAHHUSI YMCJIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peAlN3yeTcs Ha MPOTSHKEHUHU BCero OOyueHUs B
CTaplled IIKOJIe, IIOCKOJIbKY B KaXIOM pasleie IporpaMMbl MPEAyCMOTPEHO pEILICHUE
COOTBETCTBYIOIIMX 3aha4y. OOyuaroluecs: OBIaJ€BalOT Pa3IMUYHbIMU METOJAMM PEIEHUs IIEJIbIX,
PAlMOHATIBHBIX, MPPAlMOHANBHBIX, MMOKA3aTEIbHbIX, JIOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPABEHCTB M UX CUCTEM. lloiydeHHBIE YMEHHUs HMCIOIB3YIHOTCS MPU UCCIECIOBAHUU
(GYHKLIMH € TOMOIIBIO MPOM3BOJHON, PELICHMM MPHUKIAJHBIX 337a4 M 33Jad Ha HaXOXKICHHE
HauOOJBIIMX M HAaMMEHbIIUX 3HaueHUM (yHKuuu. JlaHHas colepkaTenbHasl JIMHUS BKIIIOYAET B
cedst Takke (OpMUPOBAHME YMEHMM BBIIOJIHATH pacd€Thl Mo (opMyliaM, IpeoOpa3oBaHus LENbIX,
palMoOHaIbHBIX, MPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPDAXKEHUM, a TaK)KE BBIPAXKECHUH,
colepXkaluX CTeneHn U Jjorapudmel. biarogaps wusyueHuro anreOpandeckoro marepuaia
MIPOUCXOIUT AajibHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHHUS Ydalluxcs,
bopMUPYIOTCS HaBBIKM JI€YKTHBHBIX pacCyKIeHHH, paboTbl C CHMBOJBHBIMU (opMamu,
NpEeJCTaBICHNUs 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BHJE PaBEHCTB M HEpaBEHCTB. Ajredpa
npeziaraetT 3QQGEeKTUBHBIE MHCTPYMEHTHI Ui pEIleHHUs] MPAaKTUYECKUX U €CTeCTBEHHO-HAY4HBIX
3a/1a4, HarJasiJHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeTonnyecKass JUHUS «DyHKIUU M TpapuKH» TECHO MeperieTaercs ¢
JPYTUMU JIMHUSMU Kypca, IIOCKOJIBbKY B KAKOM-TO CMBICIIE 3aJa€T IOCIEA0BATEIIbHOCTh U3YUECHUS
marepuana. M3ydeHue CTErneHHOW, MOKa3aTeNbHOM, JOrapu(pMHUECKOW W TPUTOHOMETPUYECKHX
(GyHKUUH, UX CBOMCTB M IpaMKOB, UCIOJIb30BaHME (YHKUMH A pelIeHUs 3a1ad U3 JAPYrux
y4eOHBIX NPEIMETOB U PEATbHOM KHU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKHM aHAJIM30M, TaK U C
peleHreM ypaBHEHHH U HepaBeHCTB. [Ipu 3Tom Gosblioe BHUMaHHE yaensercs (pOpMHUPOBAHUIO
YMEHHUSl BBIpaXaTh (OpPMyJIaMH 3aBHUCUMOCTH MEXIY Pa3IMYHBIMU BEJIMYMHAMM, HCCIEIOBATh
HOJIy4eHHbIe (QPYHKIMH, CTPOUTH UX rpaduku. Marepuain 3Toi conepkaTeabHON JIMHUYU HalleJIeH Ha
pa3sBUTHE YMCHMM M HaBBIKOB, IMO3BOJIIOIUX BBIPAXKAaTh 3aBUCUMOCTU MEXAY BEINYMHAMH B
pa3nu4yHOi (opMme: aHATUTHYECKOH, rpaduyeckoil U cioBecHoil. Ero m3yuyenuwe cmnocoOCTBYeT



Pa3BUTHIO AITOPUTMUYECKOTO MBINUICHHS, CHOCOOHOCTH K OOOOIIEHHI0O W KOHKPETH3AIlWH,
HCITOJIL30BAHUIO aHAJIOTHH.

ConepkarenbHas JTuHUS «Hadama mareMaTH4ecKoro aHaiu3a» IO3BOJIET CYIIECTBEHHO
pacCIIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK W MPUKIAIHBIX 33]1a4, JOCTYITHBIX OOYJalOIUMCS, Y
KOTOPBIX TIOSIBIIICTCS BO3MOXKHOCTH HCCJIEIOBATh M CTPOUTH Tpaduku (HYyHKIUH, ONPEneisiTh UX
HauOOJbIINEe W HAWNMEHBIIUE 3HAYCHUS, BBIUUCISITH IUIOMAIM (GUryp U OOBEMBI TeN, HaXOIUTh
CKOPOCTH U YCKOpeHHs TmporeccoB. JlaHHas coaepikaTeiabHas JIMHUS OTKPBIBACT HOBBIC
BO3MO)KHOCTH TIOCTPOCHHUSI MaTEMaTHYECKUX MOJENeH pEabHBIX CHUTYalluid, HaxO0XICHUS
HaWJIydIllero penieHuss B NPHUKIAIHBIX, B TOM YHCIE COLHMAIbHO-)KOHOMHUYECKHUX, 3a/adax.
3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYEeCKOI'O aHajin3a CIOCOOCTBYET pa3BHTHIO aOCTPAaKTHOTO,
(bOopMaNbHO-JIOTHYECKOTO W KPEATHBHOTO MBIILUICHUS, (DOPMHUPOBAHHIO YMEHHUU pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHMKE W HCKyccTBe. OOywaromiuecss y3HAIOT O
BBIIAIOIIMNXCS PE3yNIbTaTax, MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMATHKHU KaK HAyKH, U UX aBTOpaXx.

ConepkarenbHo-MeToauueckass JuHusl «MHOXECTBAa M JIOTMKa» B OCHOBHOM IIOCBSAIIIECHA
AJIEeMEHTaM TEOPHUH MHOXECTB. Te€OpeTHKO-MHOKECTBEHHBIC TPEACTABICHUS MPOHU3BIBAIOT BECH
KypC IIKOJIbHOW MaTeMaTUKH U MpeaaraiT Hanboliee YHUBEPCAIbHBIN S3bIK, 00BEIUHSIIONINA BCE
pasziesbl MaTEMATUKK U € MPUIIOKCHHUH, OHM CBS3BIBAIOT Pa3HbIC MATEMATUUYECKHUE JTUCIIUIUIMHBI B
equHoe 1enoe. [losTomMy BaXXHO JaTh BO3MOMKHOCTh IIKOJBHUKY TIOHUMAaTh TEOPETHKO-
MHOYKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTeMAaTHKH M HCIIOJIb30BAaTh €ro JUIsl BBIPAKEHHUS CBOMX
MBICJICH.

B kypce «Anrebpa u Hayana MaTeMaTHYECKOTO aHAIW3a» MPHUCYTCTBYIOT TAaKKE€ OCHOBBI
MaTeMaTUYeCKOro MOJICTUPOBaHUs, KOTOpPhIE MpPHU3BaHbI CHOPMHPOBATH HABBIKM TOCTPOCHUS
MoOJIeNIel peabHBIX CUTYallui, MCCJIEIOBAHUS ITHX MOJIENIEH C MOMOIIBIO amnmapara ajreopbl u
MaTeMaTHYECKOT0 aHAIM3a U HHTEPIPETAlMU OMYyYEeHHBIX pe3ybTaToB. Takue 3a/laHus BIUIETEHBI
B KB U3 pa3/ieJOB MPOrpaMMBbI, TOCKOIBKY BECh MaTepHall Kypca IMIMPOKO HUCIONb3YeTCs IS
penieHus NpUKIAIHbIX 3a1a4. [Ipu pemeHnn peaqbHbIX MPAKTHYECKUX 3374 yJalliuecs: pa3BUBAIOT
HaOJIOATEIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIb30BaTh
aHAJIOTHIO0, 0000IIaTh U KOHKPETU3UPOBATh MpodsieMy. JlesaTenbHOCTh 0 (JOPMUPOBAHUIO HABBIKOB
pellieHus MPUKIAIHBIX 3a7ad OPraHU3yeTcs B IMpoliecce M3YyUeHHUs BceX TeM Kypca «Anrebpa u
HayJaJia MaTeMaTHYCCKOT0 aHaIN3ay.

Ha uzyudenune yuebHoro kypca «AnreOpa U Hagajla MaTeMaTHUYECKOIO aHaln3a» Ha 0a30BOM

ypoBHE oTBOAUTCS 2 yaca B Heaemto B 10 kiacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a JiBa
roga ooyuenus — 170 gacos.

YYEBHO-METOJUYECKOE OBECITEYHEHUE OBPA30OBATEJIBHOI'O [TPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI JIJIA YUHAIIETI'OCA

MaremaTHka: anredpa 1 Hayaja MaTeMaTHYeCKOTro aHaiu3a, reomeTpus. AnreOpa u Havana
MaTemaruueckoro aHanusa: 10-11-e kiaccel: 6a30BbIi U yriyOiaeHHbIH ypoBHU: yueOHUK/ 11I. A.
Anumos, FO. M. Konsirun, M. B. TkaueBa u 1p. — Mocksa: IIpocBenienue.



COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Yucia 1 BLIYMCICHHA.

Panyonanenele uyucna. OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuoguveckue  Ipobu.  ApudMeThdyeckue  omepanud € PAalMOHAJIBHBIMH  YHCJIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BbIpaXeHUH. [IpuMmeneHue apoOeldl M MPOLEHTOB MJS PpEIICHHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pEaIbHOM JKU3HH.

JeiictBuTenpHble uucia. PanuoHanbHble M UppalMOHANIbHBIE 4YHclIa. ApupMeTHYecKue
olepalnuu C JICHCTBUTENBbHBIMUA YHCIaMd. [IpuOmmkEHHBIE BBIYMCICHHS, NPAaBUIA OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokaszareneM. CrangapTHas (opma 3amMcu JEHCTBUTENBHOTO YHUCIA.
Hcnonb3oBanue noaxosiieil (GopMbl 3aucu AEHCTBUTEIbHBIX YUCEN IS PELICHUS IPAKTUYECKUX
3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOU cTereHu. JlelcTBUS ¢ apupMEeTHIECKIMHA KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHus! M HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BaHUS.

[IpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

YpaBHeHuUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenue uppalvoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

PemieHnne TpuroHOMETpUYECKUX YPAaBHEHMI.

IIpuMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKMX 3a1ad M 3aj1ad W3
pa3IMYHbBIX 00J1acTe HAyKU U peabHON KU3HH.

DOyHKUUH U rpaduku.

@yHK1M, criocoOsl 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6nacte ompeneneHus U MHOXKeCTBO 3HaueHUM ¢yHkumu. Hymun ¢ynknuu. IlpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (QyHKIUS C HaTypaJbHBIM M IIeNbIM Toka3zareneM. EE cBoiictBa u rpaduk.
CaoiicTBa u rpaduK KOpHs N-0i CTENEHH.

TpuronomeTrpuyeckass OKPYXHOCTb, OINpEAENEHUE  TPUTOHOMETPUUYECKUX  (YHKIIHMA
YHUCJIOBOTO APIyMEHTA.

Hayana maTeMaTH4ecKOro aHajmsa.

[TocnenoBarenbHOCTH,  CIIOCOOBI  3ajJaHMs  mocjienoBaTelnbHOCTEd.  MOHOTOHHBIE
IIOCIIEI0BATENBHOCTH.

Apudmernueckass U reoMeTrpuueckas — mporpeccu.  beckoHeuHo — yObIBaroImas
reomerpuueckas mporpeccus. Cymma OecKOHEYHO YOBIBAaIOIIEH Te€OMETPUYECKOH INPOrPEeCcCHH.
dopMyna CII0XKHBIX IPOLEHTOB. lCrnoiab30BaHME MPOrpECCHM Ul PEIICHMS PEANbHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.

MHo:xecTBa H JIOTHKA.

MHoxecTBO, onepauuu Haj MHOXkecTBamH. Jlmarpammsl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Uil OIMCaHUs pPEAJIbHBIX IIPOLIECCOB U SBJICHUH, IIPH
pELICHUH 3a]a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CICACTBUE, T0OKA3aTEIbCTBO.



11 KUIIACC

Yuciia ¥ BLIYMCICHUS.

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIbIX YACE.

CreneHsb ¢ palluOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTapH(PMBI.

YpaBHeHusi U HepaBeHCTBA.

[TpeoOpa3oBanue BbIpaKEHUM, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JNHMHEWHBIX ypaBHEHMiHl. PerieHue nNpuKIagHbIX 3a1ad C IIOMOIIBIO CHCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a]a4 U 3a1a4
U3 PAa3IUYHBIX 00J1aCTel HAYKU M peaibHOMN JKHU3HU.

DOyHKUUH U rpaduku.

Oynkuus. [lepuognueckue pyaxnun. [IpoMexxyTkn MOHOTOHHOCTH (PYHKIIUH. MaKCUMyMBI
¥ MUHUMYMBI QyHKIH. Hanbompiee 1 HanMeHblee 3Ha4eHne PYHKIIMU HAa IPOMEKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u orapupmuueckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Ucnionp3oBanue rpadukoB PyHKIUHN 1 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (PYHKIIUH I HCCIEAOBAHHUS TMPOIECCOB W 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHAJIM3A.

HenpepeiBable pyHKIIMU. MeTon HHTEPBATIOB 7Sl pELICHHS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3BosHbIe 37eMeHTapHbIX (QYyHKIUH. DopMynbl HaXOXICHUS IMPOU3BOJHOM CyMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpuMeHeHre MPOU3BOJHONW K HCCIENOBAaHUIO (DYHKIUN HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HAYeHHs] PYHKIIMM Ha OTPE3KE.

[TpuMeHeHne MPOU3BOIHON JIUIsl HAXOXK/IEHUS HAWJIYYILIEro PeleHus B IPUKIIAJAHbIX 3a/1a4ax,
JUISL OTIpEJIeNIEHUs] CKOPOCTH IpoIecca, 3a1laHHOT0 (OPMYIIOi UITH rpaduKoM.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

WuTerpa, ero reomeTpudeckuii U GU3ndecKuid cMbIC. Berancnenue naterpana mo gopmyse
Herorona—IJleiioanna.

[TNIAHMPYEMBIE PE3VIJIbTATBI OCBOEHU A YUEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (BA3OBBII YPOBEHbB) HA YPOBHE
CPEJJHEI'O OBIIETI'O OBPA30OBAHUA

OcBoeHnue ydeOHOTO Kypca «AireOpa M Haydajga MaTeMaTHYECKOTO aHaIM3a» JOJKHO
obecrieunBaTh JOCTHIKEHHUE HA YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs CIACAYIOMNUX JTUYHOCTHBIX,
METaMnpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI



JIM9HOCTHBIE pE3yNbTaThl OCBOEHUSI MPOTpPaMMbl YUeOHOTO Kypca «Anredpa W Haudana
MaTEMaTUYECKOr0 aHAIM3a» XapaKTEePU3YIOTCS:

I'paxxnanckoe BociuTaHue:

c(OPMUPOBAHHOCTHIO  TPAKIAHCKOM MO3UIMH  OOydarolmerocs Kak AakTUBHOTO U
OTBETCTBEHHOI'O0 4JIEHA POCCHUHCKOrO OOIIECTBA, MPEJICTABICHUEM O MaTeMaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUN, TMPOLEAYp TPaKIAHCKOr0 oOIIecTBa
(BBIOOpBI, ONPOCHI M TP.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON T'pa)kTaHCKOW MICHTUYHOCTH, YBOKEHHS K MPOILIOMY H
HACTOAILLIEMY POCCHUMCKOW MAaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHHWEM K JIOCTHKEHHUSIM POCCHMCKHUX
MaTE€MaTUKOB M POCCHICKOM MaTeMaTHYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JOCTUKEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHUMEM  JIYXOBHBIX IIEHHOCTEH POCCHICKOrOo  Hapoaa; Cc(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOrO IOBEJIECHHUS, CBSI3aHHOI'O C IPAKTUYECKUM IMPUMEHEHHEM
JOCTH)KEHUI HAYKM U JACSATENbHOCThIO YUYEHOTO; OCO3HAaHUEM JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOUAsl 3CTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJla4, PEHICHW, PACCYXICHUI; BOCIPUUMYMBOCTHI0O K MaTEMaTHUYECKUM AacleKTam
pa3IMYHBIX BUIOB UCKYCCTBA.

PuU3nYeCcKoe BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYeCKUE 3HAHUS B MHTEpecax 3J0POBOTO
u Oe3omacHOro oOpa3a >XKM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, cOAIaHCUPOBAHHBIN PEXKUM 3aHSATHUN M OTIbIXA, PErylspHas (Quznueckas aKTUBHOCTB);
(PM3UYECKOTO COBEPIIIEHCTBOBAHMS, MPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEIBHOCTHIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IICHHOCTH TPYIONIIOOUS; HMHTEPECOM K pPa3IMYHBIM
chepam mnpodeccHuoHaTBHON JEATEIHPHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM M €€ MPHUIIOKECHHUSIMHU,
YMEHHUEM COBepIIaTh OCO3HAHHBIN BBIOOp Oyaymier mpodeccun M peann30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oOBaHUIO U
€caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBHIO K AaKTUBHOMY YYaCTHUIO B PEIICHUU
MPAKTUYECKUX 337]a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJAbTYpBI, TMOHUMAHHUEM BIUSHUS COIHAIBHO-
SKOHOMHMYECKHX IPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpelnbl, OCO3HAHHEM
100aTBHOTO XapaKTepa AKOJIOTHYECKUX MPOOIeM; OpUEHTAllue Ha TPUMEHEHNE MaTeMAaTHIECKUX
3HAHWH U1 pelieHus 3a7a4d B 00JIaCTH OKPYIKAIOIIEH CpeIbl, INIAHUPOBAHUS MTOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TIOCIIEICTBUN JIJIs1 OKPYKAIOLIEH CpeJibl.

I{leHHOCTH HAyYHOTO ITO3HAHMUSL:

c(OpPMHUPOBAHHOCTHIO ~ MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAayKd U OOILIECTBEHHOW MPaKTUK{, MOHMMAHUEM MaTeMaTH4eCKOW HayKu Kak cgepbl
YeJIOBEUECKOU JAESTENbHOCTH, 3TANOB €€ pa3BUTUS M 3HAUMMOCTU ISl PA3BUTHS LIUBWIM3ALUU;
OBJIQJICHHEM SI3bIKOM MaTEMaTUKH M MAaTEeMaTHYE€CKOW KyJIbTypOM KaK CPeICTBOM IO3HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJIATH MPOEKTHYIO U UCCIEAOBATENBCKYIO NEATEIbHOCTh HUHANBUIYAIBHO U B
rpyIIe.



METAINPEIMETHBIE PE3YJIbTATHI
MertarnpenMeTHbIe pe3ylbTaThl OCBOSHHS MPOrpaMMBbl y4eOHOTO Kypca «AureOpa M Hayana

MaTeMaTHUYECKOT0 aHAIM3a» XapaKTepU3yIOTCs OBIIJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU
oelicmeusmMy,  YHUBEPCAbHbIMU — KOMMYHUKAMUBHLIMU — OeliCmBUAMY,  VHUBEPCANbHbIMU

PeYNIAMUBHBIMU OeUCMBUIMU.

1) Vhusepcanrvhvlie nosnasamenvhvle Ociicmsus, obecneuusaiom Gopmuposanue Oa306bix
KOCHUMUBHBIX NPOYecco8 o00yuaruuxcs (0ceoenue mMemooo8 HO3HAHUSA OKPYHCaAowe20 Mupd;
npuUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBeie oruueckue 1eUCTBUS:

BBISBIISITh M XapaKTepU30BaTh CYLIECTBEHHBIC NPU3HAKA MaTeMaTHUECKUX OOBEKTOB,
NOHATHI, OTHOWICHUNA MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEACICHHUS MOHSATHI;
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKALMK, OCHOBaHMS Il 0000LIeHNs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (POPMYITUpOBaTH M MPEOOPa3OBHIBATH CYXKACHUS: YTBEPAUTEILHBIC M
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00INNE; YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U IPOTUBOPEUMs B (akTax,
JAHHBIX, HAONIOJEHMSX M YTBEPXKICHMSX; NpeajaraTb KPUTEPUU JJsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JlenaTh BBIBOABI C HMCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTMBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOATENBHO JI0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEP)KIEHUH (IpsMble U
OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CYXAEHHSI U BHIBOJIBI;

BBIOMpATh CMoco0 pemeHus y4yeOHOM 3ajgauu (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
peleHus, BbIOMpaTh Hambosiee MOAXOIAIIMN ¢ Y4ETOM CaMOCTOSATENBHO BbIIEIEHHBIX
KpUTEPUEB).

BbazoBEle nccnenoBaTebCKHUe ACHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEOBATEILCKUNA HHCTPYMEHT MO3HAHUS;, POPMYITHPOBATH
BONPOCHI, GUKCUPYIOILIUE MPOTUBOPEUNE, MPOoOIEMy, yCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHE;

HpOBOI[I/ITB CaMOCTOSITCIIBHO CHHaHHpOBaHHBIﬁ 3KCHepI/IM€HT, HUCCIICOIOBAHUC 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SIBJICHHUSA, Tpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;
CaMOCTOSTEIILHO (POPMYITHPOBATE OOOOIICHUS M BBIBOJIBI 110 PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIOJICHUS, WCCIICOBAHMS, OICHUBATH JOCTOBEPHOCTH TOJIYYCHHBIX pPE3YyJIbTAaTOB,
BBIBOZOB M 000OIIEHNI;

MIPOTHO3MPOBATh BOZMOKHOE PA3BUTHE MPOIlecca, a TAKKE BBIABUTAThH MPEANOIOKEHUS O
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabota ¢ nuadopmanmei:

BBISIBJISITH ACPUIUTHI HHOOPMALIUU, TAaHHBIX, HEOOXOJUMBIX JJII OTBETA HA BOMIPOC U IS
pELIeHUs 3aa4H;

BbIOMpaTh MHGPOPMAIMI0 U3 HCTOYHHUKOB PA3JMYHBIX THUIIOB, AaHAJU3UPOBATH,
CUCTEeMATHU3UPOBaTh U HUHTEPIPETUPOBATh HHGPOPMAIUIO Pa3IMYHBIX BUIOB U (GopM
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HHPOpPMAIMIO, MPEACTaBIATH €€ B  pasnu4HbIX  (dopMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBAaTh HAAEKHOCTh HWH(GOPMALMKU IO CAMOCTOATEIBHO CGHOPMYIHPOBAHHBIM
KPUTEPUSIM.



2) VHnusepcanvhvle KOMMYyHUKamueHbvle Oelicmeusi, 00ecnedusarom copmuposanHocns
COYUATLHBIX HABBIKOG 00YUAIOUUXCAL.
Ob6menue:

BOCHPUHUMATh U (HOPMYJIUPOBATH CYXKJICHHS B COOTBETCTBHU C YCIOBHSMHU M LEISIMH
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIpAXAaTb CBOK TOYKY 3pEHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX, AABATb IMOACHCHHA IO XOAY PCHICHHA 3aJa4dyd, KOMMCHTHPOBATH
HOJYYCHHBIH Pe3yJIbTaT;

B X0Ji¢ OOCYXICHHUS 3a[aBaTh BOIPOCH IO CYLIECTBY OOCYKIaeMOW TeMbI, IPOOIEeMBI,
perraeMoi 3aaa4M, BBICKA3bIBATh WJIEH, HAICJICHHBIC HA TOMCK PEIICHHS; COMOCTAaBIIATH
CBOHU CYXKJCHHS C CY)KJICHHUSIMH JPYT'HX YYACTHUKOB JHaJiora, OOHAPYKHUBATh Pa3INuue U
CXOJICTBO TIO3UIMH; B KOPPEKTHOH ¢opme (GOpMyIHpOBATH pPAa3HOIJIACHS, CBOH
BO3PaKEHHUS;

IPE/ICTAaBIATh PE3YNbTaThl PELICHUS 3a/1aud, SKCHEPHUMEHTA, MCCIIEIOBaHMS, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (OpPMAT BBHICTYIUICHHS C YYETOM 3a/1ad TNPE3CHTALUU U
0COOEHHOCTEN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOI

MOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYAILHOW pabOTHI MpU
pelieHnn y4eOHBIX 3a]a4;, MPUHUMATH IeJIb COBMECTHOH JEATEIBHOCTH, TUIAHHPOBATH
OpPTaHM3AIMI0 COBMECTHOW pabOTHI, paclpeneisaTh BHUABI pabOT, JOrOBapUBATHCS,
00CYX/1aTh TPOIIECC U PE3YJIbTAT pabOThI; 0000IATh MHEHUS! HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyxaeHus, OOMEH MHEHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC); BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJAUHUPOBATH CBOU JICHCTBUS C
JIPYTHMH 4YICHAMH KOMaHJbI; OIICHHBATh KA4eCTBO CBOETO BKJIAJa B OOIIUIl MPOIYKT TIO
KpUTEpUaIM, chOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pezynamuensie Oeticmgus, obecneuusarom QopmMuposanue CMviCl08bIX

YCMAHOB0K U HCUZHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

COCTABJIATh IUIAH, aJTOPUTM peEIIeHUs 3a7ayd, BHIOMpaTh CHOCOO0 pEUIeHHs ¢ Y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpOJIb:

BJIaJICTh HABBIKAMH MO3HABATENILHON peduIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUI
U MBICIUTENBHBIX TPOLECCOB, MX PE3yJbTaTOB; BIaJeTh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCcKoH 3aauu;

NpeBUIETh TPYIHOCTHU, KOTOpPhIE MOTYT BO3HUKHYTh NpPU PEIIEHUH 337a4d, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAWJEHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIM M YCIOBUSAM, OOBSICHATH MPUYUHBI
JTOCTHKEHUS UM HEJIOCTHXKEHUS pe3y/bTaToOB JEATEeIbHOCTH, HAXOIUTh OUIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATHI
K xoniry 10 kiaacca o0ydaromuiicss HAy4UTCS:
Yucsa v BbIYUCTICHUSA:
ONCpUpPOBATh MOHATHUAMU: PAOUOHAIBHOC U ILGIZCTBHTGJIBHOG quciio, OGLIKHOBGHHaSI )41
JEeCATHYHAs APOOb, TPOIIECHTHL;
BBITMIOJIHATH apu(MeTHUYECKIE ONEPALUU C PallMOHATBHBIMU U JEMCTBUTEIbHBIMU YU CIIAMU;



BBIMOJIHATh MPUOMMKEHHBIE BBIYMCICHUSA, WCIHOJIB3ys TMpaBHJIa OKPYIJICHHSA, JeNaTh
NPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUII;

ONEpUpOBATH IOHATUSAMH: CTENEHb C LEJNbIM II0Ka3aTesleM; CTaHaapTHas (opma 3alucH
JEMCTBUTENIBHOTO 4YMCJa, KOPEHb HATypaJlbHOM CTENEHHU; HCIOJIb30BaTh MOAXOIAILYI0 (GopMmy
3aMcy JEHCTBUTENBHBIX YHCEN ISl PEIICHUS] IPAKTUYECKUX 3a/1a4 U [IPEICTaBICHUS JaHHbBIX;

OIEpUPOBATh MOHATUSMU: CUHYC, KOCUHYC U TaHT€HC IPOM3BOJIBHOTIO YIJIA; UCIOJIb30BaTh
3aIllUCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIIUH.

YpaBHeHNsI M HEPABEHCTBA:

OIIEpUPOBATh IMOHATHAMH: TOXIECTBO, YPABHCHHME, HEPABEHCTBO; LEJNOE, PALMOHAIBHOE,
UPPaLMOHAIIbLHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBIIOJIHATh npeoOpa3oBaHUsl  TPUTOHOMETPHUYECKUX  BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBINOJIHATh MPE0Opa30BaHUs IIEJIbIX, PALUOHANBHBIX U HPPALMOHAJIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIbIX, PAIUOHAIBHBIX U UPPALMOHAJIbHBIX YPAaBHEHUIN 1 HEPABEHCTB;

IPUMEHSTh ypaBHEHHUS W HEPABEHCTBA JUIsl PEILIEHUS MAaTEMaTHYEeCKUX 3a7ad M 3ajad M3
pasInYHbIX 00J1aCTe HAYKU U peaslbHOM KHU3HH;

MOJIEJIUPOBATh pPealIbHbIe CUTYAllMU Ha SI3bIKE alreOpbl, COCTABIATh BhIPAKEHUsI, YpaBHEHMUS,
HEpaBEHCTBAa M0 YCJIOBUIO 3aJaud, HCCIEN0BaThb IOCTPOECHHBIE MOJEIM C HCIOJIb30BAaHUEM
anmnapara ajreopsl.

DOyHKUUH U rpaduku:

ONIEpUPOBATH MOHATUAMU: (QYHKIUS, COCOOB! 3aaHusl (PYHKIUH, 00JIACTb ONpPENEICHUs U
MHO’KECTBO 3HaU€HUN (QYyHKIUY, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIE (PYHKIIHH;

ONEepUpPOBATH MOHATHAMH: YETHOCTh U HEYETHOCTh (YHKIUH, HYIH (YHKIUH, POMEXKYTKU
3HAKOIOCTOSIHCTBA;

UCIMOJIb30BaTh rpaduku GyHKIMN AJIS pelIeHus] ypaBHEHU;

CTPOUTh M YUTaThb TpapuKd JIUHEWHON (QYHKIMM, KBaApaTUYHON (YHKIUHU, CTEIEHHOU
(GYHKINU C TIETTBIM MTOKa3aTeseM;

UCMOJIb30BaTh Tpapuku (QyHKIUI U1 MCCIeOBaHUS MPOLIECCOB U 3aBUCUMOCTEH IpH
pelIeHNH 3a/a4 M3 JAPYrMX Y4eOHBIX IMPEIMETOB U peabHOM KHU3HM; BBIpaXKaTbh (OpMyJIaMu
3aBUCHUMOCTHU MEX]ly BETUYMHAMH.

Hauyana maTeMaTH4eckoro aHajamsa:

ONEepUpOBATh TMOHATHAMU: TMOCIEIOBATENBHOCTh, apupMeTHyeckass W TeoMeTpuyecKas
IIPOrPECCHH;

ONepUpOBaTh MOHATUSIMU: OECKOHEUHO YOBbIBaIOIlas reoMeTpuyecKas IMporpeccus, cymMma
0OecKOHEYHO yObIBaIOLIEH reOMETPUUYECKON TPOrPECCU;

3aJaBaTh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0AMH;

MCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATENBHOCTEN U IPOIPECCUl AJIs PELIEHUs pEAJIbHBIX 3a4a4
MPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA:

OIEpUPOBATh NOHATUAMU: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar IJil ONHCAHUS pEaJIbHBIX MPOLIECCOB U
SBJICHUH, IIPU PEIICHUM 33]a4 U3 APYIHX y4eOHBIX IPEIMETOB;

OIIEpUPOBATh NOHATHAMH: ONPEICIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTENbCTBO.

K konmy 11 knacca oOyyaromuiicss HAy9uTCs:

Yuciia 1 BbIYUCICHUSA:

OIIEpUPOBATH MOHATHAMM: HATYPAJIbHOE, LEJI0€ YMCIIO; UCIOIb30BaTh NPU3HAKU ACIUMOCTH
LEJIBIX YUCEJI, PA3JIOKEHUE YHCIIa Ha ITPOCThIE MHOKUTENH JUIsl PELICHU 334,

OIEpUPOBATH NOHATUEM: CTENEHD C PAllMOHAIBHBIM IIOKA3aTEIIEM;



OTIEpPUPOBATH MOHATHAMHU: JIOTapU(PM YUCIIA, NECITUYHBIC U HATYpAJIbHBIE JTOTapH(PMBI.

YpaBHeHUS H HEPABEHCTBA:

IPUMEHATh CBOMCTBA CTENEHU JUIsl IPeoOpa30BaHUsl BBIPAKEHUI; ONEepUpOBaTh MOHATUAMMU:
IIOKAa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THUIIBI II0KA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB;

BBIMOJIHATh  TPEOOpPAa3OBaHMs  BBIPAKEHUH, COACPIKALIMX JIOTapU(MBI;  ONEPUPOBATH
HNOHATUSAMM:  JIorapu(MuUyecKkoe ypaBHEHHME M HEpaBEHCTBO; peElIaTb OCHOBHBIE  THIIbI
JOrapu(pMHUECKUX YPaBHEHUN U HEPABEHCTB;

HaXOJWUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEPUPOBATh IOHATHUAMM: CUCTEMA JIMHEHMHBIX YPaBHEHUN M €€ DPEIICHME; HCIIOIb30BaTh
CUCTEMY JINHEVHBIX YPAaBHEHUM IS PEILICHUS IPAKTUYECKUX 3a/a4;

HaXOJUTh PELIEHUS MPOCTEHIINX CUCTEM U COBOKYNHOCTEM PALMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB;

MOJIEJIMPOBATh PEAIbHbIE CUTYAIMH Ha S3bIKE alNreOpbl, COCTABIIATh BbIPAXKEHUS, YPAaBHEHNUS,
HEPaBEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJa4yd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAECIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduku:

OTIEpPHPOBATH MOHATUSAMH: IEPUOTUIECcKast (DYHKIIHS, IIPOMEKYTKH MOHOTOHHOCTH (DYHKIIWH,
TOYKU JKCTpeMyMa (YHKIMH, HauOOJblllee W HaUMEHbIIEe 3HAYCHUs (PYHKIHMUA HAa TMPOMEKYTKE;
UCIIOJIb30BaTh MX JJIsl UCCIIE0BAaHUS (DYHKLMH, 3aJaHHOH rpadukom;

OIIepUpPOBATH HOHSATUSAMU: rpaduku IIOKa3aTeNbHOM, JorapupmMuyecKon U
TPUTOHOMETPUUECKUX (DYHKIUI; M300pa)xkaTb MX Ha KOOPJIMHATHOM IJIOCKOCTH U HCIOJb30BaTh
JUISl pEeILICHUs] YPABHEHUI U HEPaBEHCTB;

n300pakaTh Ha KOOPJAMHATHON MJIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHUN M UCIOJIb30BATh
UX JUIsl pEIIEHUS CUCTEMBI JIMHEWHBIX ypPaBHEHUM;

MCIOJIb30BaTh rpa@uku GyHKUMN 1715 KCCIeI0OBaHUS MIPOLIECCOB U 3aBUCUMOCTEN U3 JPYTUX
y4€OHBIX TUCLUUIUIMH.

Havana maTeMaTH4eCKOro aHAJIM3a:

ONEepUpOBATh MOHATUSMH: HENpepbIBHAS (DYHKIMS; NMPOU3BOAHASA (DYHKIMM; HCIOIB30BATh
reoMeTpUUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /IS peleHus 3a/1a4;

HaXOJUTh TPOU3BOJAHBIE DBJEMEHTAPHBIX (YHKUIUN, BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
NPOM3BEACHNUS, YACTHOTO (PYHKIIHIA;

UCIIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIIEOBaHUS (DYHKIIMHA HA MOHOTOHHOCTb U 9KCTPEMYMBI,
MPUMEHSTh PE3YJAbTAThl UCCIEOBAHUS K TOCTPOEHUIO I'paKOB;

HCITOJIB30BaTh POU3BOJHYIO JUISI HAXO0K/ICHHSI HAWTy4lIero peIleHns B PUKIAIHBIX, B TOM
YHCJIE COLMAIbHO-DKOHOMHUUYECKHX, 3a/1a4ax;

ONEepUpOBATh MOHATUSAMM: IEepBOOOpasHass M WHTErpaj; MOHUMATh T'€OMETPHUUECKUI H
buznyecKuil CMBICIT UHTErpaa;

HaXOJHUTh MEPBOOOpa3HbIe AJIEMEHTAapHbIX (DYHKUWN; BBIYUCIATH UHTErpal mo ¢opmyie
Hrrorona—Jleiibuna;

pemath MpUKIAAHBIE 3a/a4d, B TOM YHUCIE COLUAIbHO-3KOHOMHYECKOT0 U (U3UYECKOTrO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOTO aHAJIN3A.

INEPEYEHDb (KOAUP®UKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MMPOBEPSEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI CPEJHEI'O OBIIIET'O OGPA3OBAHUA U
SJIEMEHTOB COAEPKAHUS 110 MATEMATHUKE



B denepanbHbIX U pernoHANBHBIX MPOIEAYypax OLEHKU KauecTBa 00pa30BaHUS UCIIOJIb3YeTCs
nepeueHb (KOAM(PUKATOP) paclpeieNieHHBIX MO0 KjaccaM TPOBEpsIeMbIX TpeOOBaHWA K
pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbI CPETHEro 0011ero oopa3oBaHus u
AJIEMEHTOB COZAEPKaHMsI 10 MAaTEMATHUKE.

IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM 0CBOEHUS OCHOBHOM
oOpa3oBaTtesibHOI mporpammal (10 kiacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3yIIbTAaThl OCBOCHHSI OCHOBHOMN
IIPOBEPSIEMOT0 00pa3oBaTeNIbHON POrpaMMBbI CPETHETO 00IEro 0Opa3oBaHUs
pe3ynbTara
1 Yucna v BEIYUCIICHUS
11 OmnepupoBaTh MOHATHSAMHU: PALMOHAIBHOE W JCHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS TPOOb, TPOIIEHTHI
19 BemonusaTe  apudmernyeckue  omepandd  C  palMOHAIBHBIMH |
' JeCTBUTEIILHBIMU YHCIIaAMHU
13 BbimonHATe  pUONMKEHHBIE — BBIYMCICHUS,  HMCIONB3YS  IpaBUja
' OKpYTJICHUS, IeNIaTh IPUKUIKY U OLEHKY pe3yJIbTaTa BEIYHCICHUH
OmnepupoBaTh MOHATUSMH: CTENEHb C IIEIBIM ITOKa3aTelleM, CTaHIapTHas
14 dbopma 3ammcu JeHCTBUTENLHOTO YHCIA, KOPEHb HATypalbHOW CTETICHU;

HCIIOJIb30BAaTh MOAXOAAIIYIO (l)OpMy 3alrucu ,HCP’ICTBI/ITCHBHBIX qUuCCI AJA
pEeIICHUA MPAKTHYCCKUX 3a1a4 U MPCACTABJICHUA JaHHBIX

OnepupoBaTh NOHATUSMU: CHUHYC, KOCHUHYC U TaHT'€HC IPOU3BOJIBHOIO
1.5 yIJla; HCHOJb30BaTh 3alMCh IPOU3BOJILHOTO Yria depe3 oOpaTHbIe
TPUTOHOMETPHYECKHE (PYHKIINU

2 VYpaBHEHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, HppaLMOHAIIBHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE

BoinonHATe mpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BhIPAXKEHUM U periaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.2

BoeinonHATe npeoOpa3oBaHusl LENbIX, PAllMOHAIBHBIX U HUPPallMOHATbHBIX
2.3 BBIDQXKECHUM M pELIaTh OCHOBHBIE THUIBI LEJIbIX, PalUOHAIbHBIX H
MPPALMOHAIIBHBIX YPABHEHNUH U HEPABEHCTB

[IpuMeHATh ypaBHEHHMsI M HEPaBEHCTBA I PEUICHUS MAaTEeMAaTHYECKHUX
3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peaIbHOM KU3HH

2.4

MonenupoBaTh peajabHbIE CUTYalldd Ha S3bIKE aireOpbl, COCTABIATH
2.5 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3a/layM, MCCIEI0BATh
MTOCTPOCHHBIE MOJICIIU C HCIIOIH30BAHUEM alllapara anreOpsl

3 OyHKIUH U TpapuKH

3.1 OnepupoBaTh MOHATUAMH: (PYHKIUS, CIIOCOOBI 3a1aHus (PYHKINH, 001aCTh




ompeielIeHusT W MHOXKECTBO 3HaueHWi GyHKuuH, Tpaduk GyHKINUH,
B3aUMHO 0OpaTHbIe (YHKIIUU

OHepI/IpOBaTL INOHATUAMU:. 4YCTHOCThL MW HCUYCTHOCTH (1)YHKI_[I/II/I, HYJIA

3.2
(GyHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaguky GyHKIHHA U1 pEeLICHNsT ypaBHEHUIH
34 Crpoutb W uyuTaTh TpadUKud JHHEHHOW (QYHKIUH, KBaApaTHUYHOU
' (GyHKIMH, CTETIEHHON (DYHKIIMH C IIeJIBIM TI0Ka3aTeaeM
Hcnonp3oBate rpaduku QyHKUMHA IS HCCIEAOBAaHUS MPOLECCOB U
35 3aBHCUMOCTEH MpH PEUICHUH 3a7ad M3 JPYTHX Y4EeOHBIX MPEIMETOB U
' peaibHOM  JKM3HM, BbIpaXaTh (opMynamMu  3aBUCUMOCTH  MEXIY
BEITMYHHAMUA
4 Havana marematnueckoro aHanusa
41 OmnepupoBaTh TOHSATHSIMHU: TIOCIEAOBATEIFHOCTh, apudMeTHueckas u
' reoMeTpHuUecKas mporpeccuu
OnepupoBarh MOHATHAMH: OECKOHEUHO YOBIBAIOIIAs T€OMETpUYECKas
4.2 mporpeccusi, CyMMa  OECKOHEYHO  yObIBalollell  IeoMEeTpUYECKOM
MIPOrpeccuu
4.3 3anaBaTh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEM W MPOTPECCHM A
' pellIeHrs pealbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
5.1 OnepupoBarh MOHATHSAMH: MHOXECTBO, OTIEPAIH HaJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Jaisi ONUCAHHS
5.2 peabHBIX MPOIECCOB U SIBICHHUH, IPU PELICHUH 33/1a4 U3 IPYTUX YIeOHBIX
IPEeIMETOB
53 OnepupoBaTh  MOHATHAMHU:  ONpEIENCHHE, TEOopeMa,  CIEICTBHE,
' JI0Ka3aTeJIbCTBO
6 Teopust BeposITHOCTEH M CTATHCTHKA
6.1 UuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTb NOHATUSAMM:  CpeaHee  apudMeTHuecKkoe, MeIuaHa,
HauOoJbllIee, HaMEHbIlIee 3HaUeHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYIalHBIA IKCIIEPUMEHT (OIIBIT) U CIIydaitHOe
COOBITHE, 3JEMEHTapHOE COObITHE (RIIEMEHTApHBI HCXO0J) CIIydyailHOro
6.3 OMbITa; HAXOIUTh BEPOATHOCTH B ONBITaX C PABHOBO3MOXXHBIMU
CIIy9aiiHBIMHU COOBITHSIMY, HAXOJAUTh M CPABHUBATH BEPOSITHOCTH COOBITHI
B M3YYEHHBIX CIy4YailHBIX dKCIIEpUMEHTAX
6.4 Haxomute u ¢dopmynupoBarh COOBITHS: TepeceueHue U OObEIMHEHHUE

JTaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;




MOJIb30BaThCSl  JaUarpaMMamu  DJiiepa  ©u (QopMynIoll  CIOKEHHs
BEPOSITHOCTEH MpU PEIICHUH 3324

OHepI/IpOBaTL INOHATHUAMMU yCJ10BHad BCPOATHOCTD, HC3aBUCHUMBIC

6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TOMOINBIO IMpaBUJIa YMHOXEHHS, C
MOMOIIIBIO JIepeBa CIYYaiiHOTO OMbITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBarh MOHATHSAMH: HUCIBITAHHE, HE3aBUCUMBIEC HCIIBITAHUSA, CEpUs
6.7 UCTIBITAHUH, YCIIeX U Hey/Aaya,; HaXOJUTh BEPOATHOCTH COOBITHH B cepuu
' HE3aBHCHUMBIX MCIIBITAHUNA O TEPBOTO ycIieXa, HAaXOIUTh BEPOSTHOCTU
COOBITHI B cepuu UcnbITaHuil bepHymu
6.8 OnepupoBarh TMOHSATHSAMHU: CIy4ailHash BEJIMYMHA, paClpe/eieHne
' BEPOATHOCTEH, Tuarpamma pacipeeieHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTh
79 [IpuMeHSITh aKCUOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX MPU PEHICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATUSAMH: TAPAUIETBHOCT € TMEPIECHINKYISIPHOCTH
' NPSIMBIX U TJIOCKOCTEH
74 KnaccuduiupoBate B3auMHOE pacIioyio’KEHHE TPSMBIX W TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yroj, 'paHU JIBYTPAHHOTO YyIJa,
7.5 pedpo BYrpaHHOTO YIiia, JIMHEHHBIM yrosl JBYTpaHHOTrO yrja, rpaJlycHas
Mepa JIBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHMK, BBITYKJIbI M HEBBITYKJIBIN
' MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPAHHUKA, TIPABHUIIbHBIA MHOTOTPaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (TMHpamMuja, TMpH3Ma,
' NPSIMOYTOJIBHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHHKHM,  BBIOMpas ~ OCHOBaHHMS  JUIA
7.8 Ki1accu(UKauy (BBITYKJIbIE ¥ HEBBIITYKJIBIE MHOTOTPAHHUKH, TIPABUIIBHBIC
MHOTOT'PaHHHUKH, IPSMbIE U HAKJIIOHHbIE TPU3MBI, MTapajlIeIeUuIe bl)
7.9 OnepupoBaTh MOHATUSMH: CEKYILAs MNIOCKOCTh, CE€YEHUE MHOTOTPAHHUKOB
710 OOBACHATH NPUHLIUIIBI TOCTPOSHUS CEYEHUH MHOTOI'PAaHHUKOB, UCTIOIb3Ys
) METOJI CJIENOB
CTpouTh ce4eHUS MHOTOTPAHHUKOB METOJOM CJIEJOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTyp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HAXOXJAEHUE T€OMETPHUUECKUX BEIMYMH 1O 0Opas3lam
7.12 WU ajdropuTMaM, MPUMEHSsS HW3BECTHBIC AHATUTHYECKUE METOJbI TPH

pemicHUKn  CTAaHAAPTHBIX MATCMATHYCCKUX  3aJa4 Ha  BBIYHUCICHUC




pacCTOSTHUN MEXIy NBYMSI TOYKAMH, OT TOYKH JIO TPSIMOM, OT TOYKH 10
IIJIOCKOCTH, MEXK]1y CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemrats 3ala4Yi Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WM aJiroputMam, IIPHUMCEHAA HU3BCCTHBIC AHAJIUTHUYCCKHUE MCETOABI IIpU
peIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIMBAIOIIUMUCA IIPAMBIMH, MCKIAY HpHMOﬁ N IINIOCKOCTEBIO,
MCKAY IJIIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

Bbruuciate  00beMBI M IUIOMIAAM  MTOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nmupamuia) ¢ IpUMEHEHUEM (HOPMYII, BBIYHCISATH COOTHOIICHUS
MEXIY MJIOILAISIMU MMOBEPXHOCTEH, o0BeMaMu MOT00HBIX
MHOT'OI'PaHHHKOB

7.15

OnepupoBaTh NOHSTUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI

7.16

W3Bnekatrb, mpeoOpa3oBbIBaTh M HUHTEPIPETHPOBATH HHQPOPMAIHMIO O
IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (uUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

7.17

[IpumensaTh reomerpuueckre (GakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MIPEANOJIAralolliiX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

HpI/IMeHHTB HpOCTeﬁHlPIC nporpaMMHBIC CpE€ACTBa UW  JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUNU CTCPECOMCTPUUCCKHUX 3a/1av

7.19

[IpuBOIUTE MpHUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H
JKU3HH, PACIIO3HABAThH IIPOSBICHUE 3AKOHOB T'€OMETPUH B UCKYCCTBE

7.20

[TpuMeHATH MoNTyuyeHHbIE 3HAHUS Ha MpaKTHKe: aHAIM3UPOBATh pealibHbIe
CUTYalluu U IPUMEHATh U3yYCHHbIE IOHSTHS B IIPOIIECCE MTOMCKA PEIIEeHUs
MaTeMaTH4eCKu C(OPMYIMPOBAHHON MPOOIEMBI, MOJIETMPOBATH PEAlIbHbIE
CUTYyallul Ha SI3bIKE I'€OMETPHM, HCCIE0BaTh MOCTPOECHHBIE MOJENIU C
HCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, anmnapaTa ajareopsl,
pemate  MpakTUYEeCKHMe  3aJayd, CBSA3aHHBIE C  HAaXOXKJIEHUEM
TrE€OMETPUUECKUX BEJIUUUH

IIpoBepsiemblie 3s1eMeHTHI coaepskanus (10 kiaacc)

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPIKAHUA

Yucaa ¥ BEIYMCICHUS

Panmonaneupie yncna. OOBIKHOBEHHBIE M JECATHUYHBIE IPOOH, MPOLEHTHI,
OCCKOHEYHBIC TMepUoAMYecKue npobu. ApudmeTrudyeckue omepanud ¢

11 palMOHANBHBIMU ~ YHUCIAMH,  NpeoOpa3oBaHUS  YUCIOBBIX  BBIPAKCHUU.
IIpumenenue npoOell M MNPOLEHTOB Ul pPELICHUs MNPUKIAIHBIX 3aJad U3
Pa3JIMYHBIX OTpACied 3HAHUM U pearbHOU KU3HU
JeucTBurenpHble  4yKcia.  PanuMoHanmpHble M MppAalUOHAIBHBIE  YHUCIIA.

1.2 Apudmerndeckue ornepanuud C JIeUCTBUTEIBHBIMUA 4YHCIaMH. [IpuOmmkeHHbIS

BBIYMCIICHMS, [IpaBWIa OKPYIJICHUs, IMPUKHIKA M OLEHKa pe3yibTrara




BBEIYMCIICHUH

CreneHsb ¢ IEJIBIM MTOKa3aTeIeM. CTaHI[apTHaSI (bopMa 3aImcu HeﬁCTBHTeHBHOFO

1.3 yrcna. Mcnonb3oBanue moaxonsimieil (opMbl 3alUCH JEHCTBUTENBHBIX YUCET
JUI PEILIECHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbBIX
14 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHU. JencrBus c
' apu(pMEeTUYECKUMH KOPHAMHU HATypaJIbHOM CTENEHU
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIEC TPEOOPA3OBAHUS
29 [IpeobOpaszoBanue TPUTOHOMETPUYECKUX BBIPKCHU. OcHoBHbIE
' TPUTOHOMETpHUUECKUE (POpMyJIbI
23 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHHME HepaBeHCTBAa. Meron
' MHTEpBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanroHalbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI
27 [IpumeHeHne ypaBHEHUI M HEPAaBEHCTB K PEIICHHUIO MATEMaTHYECKUX 3a1ad U
' 3aJ1a4 U3 pazIMYHbIX 00J1aCTe HayKu U peanbHON )KU3HU
3 OyHKIMH U TpaduKu
31 OyHkuMs, cnocoObl 3ananus QyHkuuu. I'padux Gynkunu. Bzaumuo oOpartHble
' byHKIIUN
39 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢(yHkiuu. Hymm QyHKIum.
' [IpoMexyTKkH 3HAKOMOCTOSIHCTBA. YeTHbIE U HEeUeTHbIe (PyHKINN
33 CrenenHas (pyHKIMS C HaTypaJbHbIM M II€JIbIM MoOKa3aTeneMm. Ee cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHs N-0i CTENEHU
34 TpuroHnomerpuyeckass  OKPY)KHOCTb,  OIpEAEJIeHHE  TPUTOHOMETPHUUECKHX
(GYHKIMN YMCIOBOTO apryMeHTa
4 Havana maTemaTnueckoro aHanusa
41 ITocnenoBaTrenbHOCTH, CIIOCOOBI 3aJaHUs IMOCIENI0BaTeIbHOCTEH. MOHOTOHHBIE
' IOCJIEOBATEIBHOCTH
Apudmernueckas u reomeTrpuueckas Iporpeccuu. beckoHedyHo yObIBaromiast
492 reomerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH FeOMETPUIECKOM

nporpeccuu. GopMyiia CIOXHBIX MPOLEHTOB. Vcnonb30BaHne MPOTPECCHH IS
pelIeHHsI peaabHbIX 33a4 MPUKIIAJHOTO XapaKTepa

MHoecTBa U JIOTHKa




5.1

MHo)kecTBO, oOmnepaluyd HaJl MHOKecTBaMH. Jlumarpammel Oinepa - BeHHa.
IIpuMeHeHHe TEOPETUKO-MHOKECTBEHHOIO allapara JUisl OIMCaHUs pPEallbHbIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB

5.2

OnpeneneHHe, T€OpEMa, CICACTBUEC, 10OKA3aTCILCTBO

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpeacraBnenue naHHBIX C TOMOIIbIO Tabmun u  jguarpamm. CpenHee
apupMeTHYECKOe, MeJMaHa, HauOoJblllee W HAMMCHBIICEC 3HAYCHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB

6.2

CrnyuaiiHble SKCIIEPUMEHTHI (OIBITHI) M Cly4yaiiHble COOBITHS. DJIeMEHTapHbIE
coObITHs (Mcxofpbl). BepodTtHocTs ciydaiiHOro coObiTus. bau3ocTs 4acToThl U
BEPOATHOCTH  coObITMH.  Ciy4aliHble  ONBITBI C  PAaBHOBO3MOXKHBIMH
JIEMEHTApHBIMM ~ COOBITUSAMU.  BeposTHOoCcTM  cOOBITMHI B omblTax €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Onepanuu HaJl COOBITUSIMHU: IepeceueHUe, OOBEIUHCHHE, MPOTHBOIIOIOKHBIC
coObITud. uarpammel Ditnepa. @opmyna cioxKeHUs BEPOATHOCTEH

6.4

VYcnoBHas BepOSATHOCTb. YMHOXKEHHUE BeposiTHOCTEH. JlepeBo ciyuyaliHOTO
skcniepuMmenTa. @opmysia nojsHoM BepoaTHOCTU. HezaBucumeblie cOObITHS

6.5

KombOunaropaoe npasuno ymHoxenus. IlepecranoBku u ¢akropuan. Yucio
coveranuil. Tpeyronpauk [lackans. @opmyna 6mHoma HeroToHa

6.6

buHapHblli ciy4aiiHbll ONBIT (MCHBITAaHUE), yclex W Heynada. HesaBucumble
ucnelTanug. Cepusi HE3aBUCUMBIX HCHBbITaHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHymm

6.7

Crnydaiinas BEJIMYMHA. Pacnipenenenue BEPOSTHOCTEM. Jwnarpamma
pacnpenenenus. llpumepsl pacnpeneneHuil, B TOM YHCJIE€ T€OMETPUYECKOE U
OMHOMHAIIBHOE

I'eomerpus

7.1

OCHOBHBIE TIOHATHSI CTEpEOMETpUH. Touka, mpsiMasi, IIIOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 00 AaKCMOMATUYECKOM TIOCTPOCHHUU CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnosnoxkeHue NOpSMBIX B IPOCTPAHCTBE: MEpeceKaroIuecs,
napajuieJbHble U CKpeluBawoluecs mnpsMble. l[lapaninenbHOCTh NPsAMBIX U
IJIOCKOCTE B TMPOCTPAHCTBE: TapajUiebHbIe TPsIMbIE B IPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, TAPAJIICIbHOCTh MPSIMONA M TUIOCKOCTU. YTJIBI €
COHAMpaBJICHHBIMU CTOpPOHaMH, YIojJd MEXAY IMpsAMbBIMA B IIPOCTPAHCTBE.
[TapannenbHOCT,  IJIOCKOCTEH:  MapajuieNibHbIE  IJIOCKOCTH,  CBOMCTBa
nmapajuieIbHbIX TIocKocTer. [lpocreiime mpocTpaHCTBEHHBIE QUTYPHI Ha
IJIOCKOCTH: TETPadIp, KyO, mapaieNenurie]], IOCTPOCHHE CeYCHUIA

7.3

[lepneHIUKYNIApHOCTh HPSIMOM M IJIOCKOCTH: NEPHEHAMUKYISPHBIE IMpsIMbIE B
MIPOCTPAHCTBE, MpsSMbIE MNapaUIeNIbHbIE U NEPIEHAMKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK MEPHEHIUKYISAPHOCTH MPSAMOM M IIJIOCKOCTH, TEOpEMa O MpSIMOM
MEePIEHANKYISIPHON IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrod MEXKIY MPSIMOU U
IJIOCKOCTBIO, JBYIPAHHBIMA  yroJl, JIMHEWHBIA YroJl JABYTPaHHOIO  yIJIa.




IleprieHAMKyIIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT TOpsAMOH N0  IUIOCKOCTH, TpPOEKIUs  (GUIrypsl HA  IUIOCKOCTb.
[leprieHAMKYIAPHOCTh  IJIOCKOCTEH: TMPU3HAK MEPHEHIUKYIAPHOCTH JABYX
mockocteil. Teopema o Tpex NMepreHIuKyIspax

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE HJIEMEHTbl MHOIOTPAaHHUKA, BBIIMYKJIbIC U
HEBBIIYKJIbIE MHOTOI'PAaHHUKH, Pa3BepTKa MHOrorpaHHuka. IIpusma: n-yronbHas
Npu3Ma, TPaHu U OCHOBAHUS MPHU3MBI, NIPsIMasi ¥ HAKJIOHHAsI IPU3MBI, OOKOBasi U
IIOJIHAs ~ TOBEPXHOCTb  npu3Mbl.  [lapamenenunen, — npsMOYTroJIbHBIN
napajuiesenumne] u ero coucrsa. Ilupamuaa: n-yronpHas nupamuja, TpaHd U
OCHOBAHUE MUPaMUbl, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS
U yCEUYEHHas MNupamMuaa. OJIEMEHTbl NpuU3Mbl M nupamuabl. lIpaBuiabHbIe
MHOTOTPaHHUKU: TIOHATUE NIPAaBUIBHOIO MHOTOTPAHHMKA, [IpaBWIbHASA IIpU3Ma U
IIpaBUJIbHAsA TNHpaMUJA, NPABWIbHAS TPEYrojbHas INHUpaMUa U MPABWIbHBIN
TeTpa’ap, KyO. IlpeacraBieHue O MNpaBWIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojexasp u ukocas CeueHus MPU3Mbl U TUPAMU/IBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHS OTHOCHTEIIBHO TOYKH, TMPSIMOH,
IJIOCKOCTH. JJEMEHThl CHUMMETPUM B NUPaMHUAAX, Mapajuiejenunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX

7.6

Bbluuciienue 31€MEHTOB MHOTOIpaHHMKOB: peOpa, n1uaroHanu, yrisl. [lnomans
OOKOBOW TOBEPXHOCTH M TIOJHON TOBEPXHOCTH MPSMON MPU3MBI, IUIOMAIb
OCHOBaHHH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsMOM mpu3Mbl. Ilmomans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH NPAaBUIBHOM NHUpaMHUAbI, TEOpEMa O
wiomaan yceueHHod nupamunabl. [lonstue o0 oObeme. OObeM NUpPaMUbI,
IIPU3MBI

7.7

[TogoOubie Tenma B  mpocTpancTBe. COOTHOMIGHUS MEXAY —TUIOMIAASIMU
MOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET

IIpoBepsiemble TPeOOBAHUS K pPe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarte/ibHOIi nporpammbl (11 Kiace)

Kon

IIpoBepsiemble TpeMETHBIE Pe3yIbTaThl OCBOEHUS OCHOBHOMN

IMPOBEPACMOTro 06pa3OBaTCHBHOﬁ IporpaMmabl CpE€aHCTO 06]].[61“0 06pa3013aH1/151

pe3ynbTaTta

1

Yucna 1 BEIUMCIIEHUS

11

OnepupoBaTh NOHSTHUSMU: HATypaJlbHOE, II€JIO€ YHCIIO; HCIOJIb30BATh
MIPU3HAKKA JEIUMOCTH LENBbIX 4YHCEN, Pa3/IoKEHHE 4YHCIIAa Ha IPOCThIE
MHOKUTENH JUIsl pEIeHUs 3a/1a4

1.2

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAJIBHBIM IIOKa3aTeIeM

1.3

OnepupoBaTh NOHATHAMMU: JIOTapu(M YnCIa, JECITUYHBIC U HATypalbHbIC
sorapudmbl

VYpaBHEHUS 1 HEPABEHCTBA

2.1

[IpuMeHaTh CcBOWCTBA CTENEHW i1 TNpeoOpa3oBaHUS  BBIPAKCHUH,
OINCpHUPOBATh TMOHATUAMH: II0KA3aTCIBHOC YPABHCHUC U HCPABCHCTBO,
peliaTh OCHOBHBIE TUIIBI TOKA3aTeIbHBIX YPABHEHUHM U HEPABEHCTB




2.2

BoimonusATe mpeoOpa3oBaHUS BBIPAKEHUN, COJEpXKAIIUX JIOTapu(pMBI;
OIIEPUPOBATH MOHATUSAMU: JIOTAPU(PMHUECKOE YpPaBHEHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMUUECKUX YpaBHEHUI 1 HEPABEHCTB

2.3

HaXO,I[I/ITB peicHuA HpOCTGfIH.IHX TPUT'OHOMETPHUYECKNX HEPABCHCTB

2.4

OnepupoBarh NOHATUSIMU: CUCTEMA JIMHEUHBIX YPAaBHEHUI U €€ PEILCHUE;
UCIOJIb30BaTh  CUCTEMY JIMHEWHBIX  YpPaBHEHMH Ul pEILICHHUs
MIPaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHMIIMX  CHUCTEM M COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajibHble CHUTyallMd Ha fA3bIKE alreOpbl, COCTaBIAThH
BBIPQ)KCHMS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI II0 YCJIOBMIO 3aJa4H,
HCCIIeI0BaTh TOCTPOEHHBIE MOJIENH € MCIIO0JIb30BAaHUEM arrapara ajireopbl

OyHKIMY U TpaduKu

3.1

OnepupoBaTh MOHATHAMU: THepUOAUYEcKas (QYHKIMS, MPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH 3KCTpeMyMma (YHKUIWH, HauOoJbIIee U
HaMMeEHbIIee 3HaYeHUs! (QYHKIIMHA HA TMPOMEXYTKE; MCIOJIB30BaTh UX JUIS
uccneoBanus (pyHKIMH, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATUSIMU: TpadUKHU MOKa3aTeNbHOM, JorapuMuueckoil u
TPUTOHOMETPUUECKUX (YHKIUI; H300pakaTh HX Ha KOOPAHWHATHOM
IJIOCKOCTH M UCIIOJIb30BATH IS PEIlIEHUs] ypaBHEHUI 1 HEPaBEHCTB

3.3

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH Tpa@UKd  JTUHEHHBIX
YPAaBHEHHUH M HCIIOJIB30BaThb HUX [UIS PEIIEHUS CHCTEMbI JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonb3oBatek Tpapuku (QyHKOMA Ui HCCIEIOBaHMS MPOLECCOB H
3aBUCHUMOCTEH U3 APYruX y4eOHBIX AUCHUIUIMH

Hauama MaTemMaTH4ecKOro aHaamsa

4.1

OnepupoBarh TMOHATUSMH: HENpepbiBHAsS  (DYHKIHSA, MPOU3BOIHAS
(GYHKIIUM; UCTOJB30BaTh TE€OMETPUYECKUI ¢ (PU3UYECKH CMBICI
MPOU3BOAHOMN JJIsl pEIICHUS 3a/1a4

4.2

Haxomuth  mpou3BOJOHBIE  3JIEMEHTAPHBIX  (QYHKIMHA,  BBIYUCIATH
MIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKLIUH

4.3

Hcnonb3oBaTh  NMPOM3BOAHYIO s HCCIEAOBaHUS  (DYHKIMM  Ha
MOHOTOHHOCTb W OKCTPEMYMBI, IPUMCHATH PE3YJIbTAThl MUCCICAOBAHHA K
MOCTPOEHUIO IpahuKOB

4.4

Hcmonn3oBaTh MNPOU3BOJHYIO IJId HAXOXKACHHUSA HAWITYUHICTO PCHICHHUA B
MPUKIAAHBIX, B TOM YHCJIC COONUAJIbHO-O9KOHOMMNYECKUX, 3a1a4dax

4.5

OmnepupoBaTh NOHATHAMU: II€pBOOOpa3Hasi W MHTErpaj; I[OHMMAaTh
TeOMETPHUECKUH U (PU3UYECKHI CMBICI HHTETpaja

4.6

Haxoauth nepBooOpa3Hbie 371eMEHTapHbIX (PYHKIUN, BEIYUCIATH HHTETpall




o ¢popmyne Hrrotona - JleiiOHuia

PemraTe IIPUKJIAAHBIC 3ala4i, B TOM YUCJIE€ COIUAJIbHO-OKOHOMHUYECKOI'0 U

4.7
($U3MIECKOT0 XapakTepa, CpeACTBAMU MaTEMaTHYECKOTO aHAIN3a
5 Teopust BEpOATHOCTEHN M CTATUCTHUKA
51 CpaBHUBaTh  BEpPOSTHOCTH 3HAYEHUW  CIy4yalHOW  BEJIMYHUHBI IO
' pacrpeieIeHUIO MU C TOMOIIBIO AHarpaMm
OnepupoBarh MOHATHEM MAaTEMAaTUYECKOTO OXHIAHUS, IPUBOAUTH
59 MPUMEPBI TOT0, KaK MPUMEHSIETCS MaTeMaTHUeCKOe OXKHIaHUEe CIydaitHOM
' BEIMYMHBI, HAXOJUTh MAaTeMaTHUECKOE OXHJIAaHHE TI0 JAHHOMY
pacnpeeeHuo
5.3 WmeTs npencTaBiieHne 0 3aKOHE OOJBIINX YHCeT
5.4 Nwmets npeacTaBiieHne 0 HOpMajabHOM pacnpeeieHuu
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: HUIUHAPUYECKas MOBEPXHOCTh, 00pa3ymolne
6.1 MWINHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHHYECKAs ITOBEPXHOCTD,
' oOpa3ymolliue  KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MTOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpameHus (IMIIMHAP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacnookeHne cephl U MIOCKOCTH
OnepupoBaTh MNOHATUSIMM: IIAPOBOM CErMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTa CETMEHTA, INApOBOW CIIOM, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA
IIAPOBOTO CJI05, IAPOBON CEKTOP
6.6 Bbruucnate o0beMBl M IUIOIIAAM TOBEPXHOCTEW TeNn  BpalleHHs,
' reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyT
OnepupoBaTh TOHSATHSMH: MHOTOTPAaHHHK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJIO cepsl, cepa, BMUCaHHAsT B MHOT'OTPaHHUK WJIM TEJIO
BpAIICHHS
6.8 BbIUNCIIATE COOTHOIIEHUS MEXKAY ITUIOMAASIMU TOBEPXHOCTEN U 0ObeMaMu
' MOI00HBIX TET
6.9 N300paxkaTh n3ydaemble (UTYpBI OT PYKH W C TIPUMEHEHHEM MPOCTHIX
' YEepPTEKHBIX UHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKHM M3 PUCYHKOB MPOCTHIX
6.10 00BeMHBIX (GUTYp: BHI CBEpXy, COOKY, CHHU3Y;, CTPOUTH CEUEHHUS Tel
BpAaLCHUS
W3BnekaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh WHPOPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UTypax, NPEACTABICHHYIO Ha

yepTekax U pUcyHKax




6.12

[IpumensTh reomerpuueckue (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, IPEANOJAralollliX HECKOJIbKO LIaroB PpELICHUs, €CIIU YCJIOBUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBatrhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IHSITB ﬂeﬁCTBHﬁ CIIOKCHU A BCKTOpOB, BBIYHUTAHUA BeKTOpOB H
YMHOKEHHSI BEKTOpPa Ha YHCJIO, OOBACHATH, KAaKUMH CBOMCTBAMH OHH
o0amaroT

6.15

[IpumeHsTH paBUIIO NapajuieIeNuIe1a IPU CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JE€KApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOIYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa,
YroJa  MEXAY BEKTOpaMH, CKaJSIPHOE IIPOU3BEICHUE  BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIaHAPHBIE BEKTOPBI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB H HNPOU3BCACHHUC BCKTOpPa HA YHCIIO, YT'OJI
MCKAY BCKTOpaMH, CKAJIIAPHOC IPOU3BCACHUEC, PpACKIIAAbIBATL BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

3a,Z[aBaTI> IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAHUHAT

6.19

Pemarsn HpOCTGﬁH.IHC IrCOMCTPHUUYCCKHUC 3ada4Y Ha IIPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTIO METO1a

6.20

Pemate 3agauM Ha [OKa3aTEJILCTBO MAaTEMAaTHUYECKHX OTHOIIEHHH U
HaXO0XJICHUE TeOMETPUYECKHX BEIWYUH MO oOpas3laM WM alropuTMam,
MPUMEHSSI ~ W3BECTHBIE  METOABl  TIPH  PEIICHWH  CTaHJIapTHBIX
MaTeMaTHYECKHX 3a1a4

6.21

[IpuMeHATH mHpoCTEMIIME NTPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

HpI/IBOI[I/ITB MNpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B MpUpoAc U
JKN3HH, paClIO3HABATH POABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATh MOTyYEHHBIE 3HAHMS HAa MPAKTUKE: aHAJIM3UPOBATH pEabHbIC
CUTYyallMU U IPUMEHATh U3yYEHHBIE IIOHATHUS B IIPOLECCE ITOUCKA PELICHUs
MaTeMaTH4ecKu cHopMyIHpOBaHHON MPOOIIEMbI, MOAECTUPOBATH PEATIbHBIC
CUTyallUM Ha S3BIKE I'€OMETPHUM, MCCIECA0BATh IIOCTPOCHHBIE MOJIEIH C
MCIOJIb30BAaHNEM F€OMETPUUECKUX MOHIATUN U TeOpeM, amnmapara anreopsl,
pemiatb  NpaKkTUYECKUE  3aJayd,  CBSA3aHHbIE C  HAXOXICHUEM
r€OMETPUYECKHUX BETUYNH

IIpoBepsiemblie 3s1eMeHTHI coaepskanus (11 kiaacc)

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

Yucna ¥ BEIUUCIIEHUS

11

Harypanbsnsle u nensie yucia. [IpusHaky enuMoCTH HEbIX YUCell

1.2

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU




1.3

Jlorapudm ymcna. JlecaTuuHble U HaTypajibHbIE JOrapu(MbI

2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKALINX JIOTAPUDMBI
29 [IpeoOpa3oBanue BBIPAKCHHUN, COACPIKAIIMX CTENEHH C  PalMOHAIBHBIM
' oKa3aresem
2.3 IIpmepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 Iloka3arenpHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
26 Cucrempl NMHEWHBIX ypaBHEHUH. PemeHue NpUKIagHBIX 3a7ad C IOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
28 [IpumeHeHre ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMaTUYECKUX
' 3aJ1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTe HayKu U pealbHOM KU3HU
3 OyHKIMH U TpaPuKH
Oyukuus. Ilepuoanueckue ¢yHkuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcumymMbl 1 MUHUMYMBI (QyHKUuuu. HanOomnbilee M HauMeHblee 3HaueHHE
(GYHKIIMN Ha IPOMEXKYTKE
3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapuKu
3.3 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U IrpaduKH
34 Hcnonb3oBanue rpapukoB (QYHKIMHA A pEUICHHs] YpaBHEHUN M JIMHEWHBIX
' CHCTEM
Ucnons3zoBanne rpadukoB GYHKIUNA [JII  HCCIENOBAHUS TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIEe BO3HUKAIOT NMPHU PEIICHUM 3a/ad U3 APYrHX Y4eOHBIX
MIPEAMETOB M PEaIbHOMN KU3HU
4 Havana marematuueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo HHTEPBAIOB JIJIsl PELICHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHbIe 3eMEHTApHBIX QYHKIMA. POpMYIIbl HAXOXKACHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpumeHeHne NPOU3BOAHON K HMCCIENOBAHUIO (DYHKIMI Ha MOHOTOHHOCTb H
4.4 sKkcTpeMyMbl. HaxoxkaeHne HanOOIbIIero ¥ HaMMEHBIIEro 3HA4YCHHUsS (yHKIIUU
Ha OTpE3Ke
[IpumeHeHne TNPOU3BONHOM MJII HAXOXKIEHWS HAWIYyYLIEro pELIEHUS B
4.5 IIPUKIAJHBIX 3aJadax, Ui OIpeAeNeHUs CKOPOCTH IIpolecca, 3aJaHHOIro

¢bopmyoit unu rpadukom




4.6

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX

4.7

HHTerpai, ero reoMeTpudeckuii 1 GU3MYECKUN CMBICI. Bhruncienue nHTerpaia
no opmyne Hetorona - JleitOnuma

Teopust BEpOATHOCTEHN M CTATUCTHUKA

5.1

YucnoBble XapaKTEPUCTHKHU CIyYalHBIX BEJIMYMH: MaTEeMaTUYECKOE OKHJIAHUE,
JUcCIepcuss ¥ CTaHJapTHOE  OTKJIOHeHue.  Ilpumepbl  npumeHeHUs
MaTEMaTUYECKOr0 OKUIAaHMs, B TOM YUCIIE B 33/1a4aX U3 MOBCCIHEBHOM JKU3HM.
MaremaTHueckoe OKuJaHue OMHAPHOM CIydailHON BeNIWYHHBI. MaTeMaTu4eckoe
OKUJAHME CYMMBl CIydallHbIX BEJIMYMH. MareMaTH4ecKoe OXXHIAHUE U
JHCTIEPCUsI TEOMETPUYECKOTO U OMHOMHUAIBHOTO PACIpeeICHHMA

5.2

3aKkoH OOJBIIMX YUCEI U €ro PoJib B HayKe, MpUpoJe U odmecTBe. BriOOpodHEbIit
METO/ UCCIIE0BAaHUM

5.3

[Ipumepbl HENpepbIBHBIX CIHy4yallHBIX BeldWYMH. [loHSATHE O MJIOTHOCTH
pacnpeseneHus. 3adaud, MPUBOASIIME K HOPMaJbHOMY pacCHpElENICHHUIO.
[ToHsiTHE O HOPMAILHOM pacHpeeIeHUN

I'eomeTpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue HUINHAPUYECKONW MOBEPXHOCTH,
OCh IWJIMHIPUYECKON moBepxHOCTH. Llunmuuap: ocHoBanus U OOKoBas
MOBEPXHOCTh, 00pa3yolias U 0Ch, TUIOIIA/ (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konundeckass moBepXHOCTh, OOpa3yroliMe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOM TOBEpXHOCTU. KOHyC: OCHOBaHME W  BEpIIHHA,
oOpa3ymolas U OCh, IJIOMAJAb OOKOBOW M TOJHOW MOBEPXHOCTU. Y CEUCHHBIN
KOHYC: 00pa3ylollye U BbICOTa, OCHOBaHUs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, AUAMETp, IUIOLIAJb IOBEPXHOCTU C(epsbl.
Bzanmuoe pacnosnoxeHue cdepsl U IIIOCKOCTH, KacaTesbHasl INIOCKOCTh K cdepe,
Iomazab chepbt

6.4

I/I306pa)KCHI/IC TCJI BpalllICHUS Ha IMJIIOCKOCTHU. Pa3BepTKa MUJIMHApPA U KOHYCa

6.5

KoMOuHamu ten BpallleHHss U MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIN
okoJ1o cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WIIH TEJIO BPAIICHUS

6.6

[Tonsitne 06 o6vemMe. OCHOBHBIE CBOICTBA 00beMOB Tell. Teopema 00 oObeme
NPSMOYTOJIBHOTO Tapaijienenunena 1 cieactBus u3 Hee. OO0beM IWIMHApA,
KoHyca. OO6beM m1apa 1 miomaasb cepbl

6.7

[TogoOubie Tema B mpocTtpancTBe. COOTHOWIGHUS MEXAY TUIOMIAJASIMU
MOBEPXHOCTEH, 00beMaMu MOAOOHBIX TET

6.8

Ceuenus nunuHApa (MapajjiesibHO M MEPHNEHAMKYISIPHO OCH), CEUEHHUS KOHYcCa
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

6.9

BekTtop Ha miuockoctu M B npocTpaHcTBe. CI0KE€HHE M BBIYUTAHME BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4KCII0. Pa3noikeHne BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBuio mapamnenenunena. Pemenne 3amad, CBS3aHHBIX C
IIPUMEHEHUEM INIPAaBUII ACUCTBUI C BEKTOpaMU




[IpssMoyronbHas cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitmue 3amaun B KOOpAMHATAX. YToJl MEXAy Bekropamu. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB. BrIunciaeHue yrioB Mexy MpsAMBIMU U IUIOCKOCTSIMU.
KoopanHatHO-BEKTOPHBINA METO/ ITPU PELIEHUH TEOMETPUUYECKUX 3a]1a4

6.10

MNEPEYEHD (KOIU®UKATOP) IPOBEPSEMBIX TPEFOBAHUM K
PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIbHON TPOI'PAMMBI
CPEJHEI'O OBILIEI'O OBPA30OBAHMSA U QJIEMEHTOB COAEPXXAHMUS 11O
MATEMATHUKE

Jlis mpoBeieHUsl €MHOr0 IOCyIapCTBEHHOI'O 3K3aMeHa 1o mareMatuke (naiee - EI'D mo
MaTeMaTHKe) MCIIOJb3YyeTCsl epedeHpb (Koaudukarop) mpoBepseMbIx TpeOOBaHUN K pe3yibTaTamM
OCBOCHMS OCHOBHOI 00pa3zoBaTeIbHON MPOrpaMMbl CPEAHEr0 OOLIero o0pa3oBaHMs U 3JIEMEHTOB
conepxanust. [Ipu nposenennu EI'D o maremaTrke 6a30BOr0 YpOBHS U3 TepeuHs (Koaudukaropa)
BBIOMPAIOTCS MO3MIMHU, COOTBETCTBYMOLIUE (enepanbHO pabouell mporpamMme M0 MaTeMaTHKe
(0a30BbIil ypoBEHb)

IIpoBepsiemblie Ha EI'D nmo maremaTuke TpeGoOBaHUsA
K pe3yJIbTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbI
cpeaHero oo1ero oo0pa3zoBaHus

Kon [IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeNbHOMN MPOrpaMMBbl CPEIHETO 001ero 00pa3oBaHus
TpeOoBaHUS

1 Bnagenue Meronamu J10Ka3aTeNbCTB, aJlrOPUTMaMM pEIIEHUs 3ajady;
yMeHue (QOpMyIHpOBaTh M OINEpUPOBATh IOHATUSAMHU: OIpEIeSeHHE,
aKCHMOMa, TeOopeMa, CIEJICTBHE, CBONCTBO, IpPHU3HAK, J0Ka3aTENIbCTBO,
paBHOCUJIbHBIE (POPMYJIMPOBKH; NMPUMEHATh UX; YMEHHE (HOPMYIUPOBAThH
o0paTHOE€ M NPOTHUBOMOJIOXKHOE YTBEP)KIACHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTUYeCKOM HWHIYKINH;
IIPOBOAMTH JI0KA3aTEIbHbIE PACCYXKACHUS TPU PEIICHNUH 3a/1a4, OLICHUBATh
JIOTUYECKYI0  MPaBUIBHOCTb  PAacCyXJIEHUH; yMEHHE ONEepUpoBaTh
MOHATHSIMU: MHOKECTBO, IMOJMHOKECTBO, OINEpallMy HaJl MHOXECTBAMY;
YMEHHE HCMOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBINM  ammapar Ui
ONMCaHUs PEATBHBIX MPOLIECCOB U ABJIEHUMN U NPHU PELICHUNU 3a7ad, B TOM
quclie U3 IPYruX y4eOHBIX NMPEAMETOB; YMEHUE ONEPUPOBATh MOHATUSMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IVIOCKOCTH; YMEHHE 3a]1aBaTh
U OMMCHIBATh Tpadbl pa3IUUYHBIMU CIOCOOAMHU; HUCIIOJIb30BATh Irpadbl mpH
pelIeHnH 3a1a4

2 YMeHrne omnepupoBaTh TOHSATHSIMH: HATypallbHOE YHUCIIO, IEJ0e YHCIIO,
CTEIeHb C LIEJbIM MoKa3aTeleM, KOPeHb HaTypallbHOM CTENeHH, CTeNeHb C
parroHATFHBIM TTOKa3aTelleM, CTETeHb C JICHCTBUTEILHBIM TTOKa3aTeNeM,
jgorapupM YHUCIIA, CHUHYC, KOCHHYC M TaHIEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, PAlMOHATBHOE YHCIIO, WPPAIHMOHAIBHOE YHCIIO,
MHOXKECTBA HATypalbHBIX, MLENbIX, PALUOHAIBHBIX, JCHCTBUTEIBHBIX
YHCeNT, YMEHHE UCIIOIb30BaTh MPU3HAKHU JACTUMOCTH, HAUMEHBUINNA OOLTHiI
JeIUTeNIb W HaWMeHblIee ofmiee KpaTHoe, anropuT™ EBkimmma mpu
pelIeHNH 33/1a4; 3HAKOMCTBO C PA3IUYHBIMU MO3UIIMOHHBIMU CHCTEMaMH
CUHCIICHHUS; YMECHHUE BBITIOJIHATH BEIYMCICHNE 3HAYCHUH 1 TIpeoOpa3oBaHus
BBIPQKEHUI CO CTENeHsAMH U Jorapupmamu, mpeoOpa3oBaHUs IPOOHO-




palMoOHaJbHBIX  BBIPAKEHUN; yYMEHHE  ONEpUpPOBATH  IOHATHUSIMHU:
MOCTIeIOBATENbHOCTh, apu(MeTHUecKass MpOrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO yObIBaroIlas TreoMETpHYecKas IpOrpeccus;
YMEHHME 3a/laBaTh IIOCJIEAOBATEIbHOCTH, B TOM YHCIE C IOMOILBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHUE ONEePUPOBATH MOHITHIMH: KOMILIEKCHOE
YHCJIO, CONPSIKEHHBbIE KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMeHT
KOMIUIEKCHOTO ~ 4ucia, ¢gopmMa  3aldCd  KOMIUIEKCHBIX  YHCell
(reomeTpuueckasi, TPUIOHOMETpUYECKAss U anredOpamdeckas); yMEThb
MIPOU3BOJUTH apuU(PMETHUECKUE JEHCTBUS C KOMIUJICKCHBIMHU UHCIaMH;
IIPUBOJIUTH IPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHMCENl; OIEpUPOBATH
MOHATUSIMM: MaTtpumla 2 X 2 uW 3 X 3, omnpeaenuTeslb MAaTpPHIIbI,
rE€OMETPUUYECKUIN CMBICT ONPENETUTENS

Ymenue ONCpHUpOBaTh MOHATUAMH: PpPAOUOHAIBHBIC, HPPAlHWOHAIILHBIC,
IIOKAa3aTCJIIbHBIC, CTCIICHHBIC, norapmbMqucm/Ie, TPUTOHOMCETPUYCCKHUEC
YpaBHCHUA W  HCPABCHCTBA, MHX CHUCTCMbI; YMCHHC OICPUPOBATH
INOHATUAMHU: TOXIACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHE,
HCPaBCHCTBO, CHUCTCMaA ypaBHeHI/H\/JI N HCPABCHCTB, PABHOCHUJIBHOCTDH
ypaBHeHHﬁ, HCpAaBCHCTB W CHUCTEM; YMCHHC DPCIIATb YPaBHCHUA,
HCpPaBCHCTBA W CHUCTCMbI C IIOMOIINBIO Ppa3JIWMYHBIX IIPHEMOB; PCIIATH
YpaBHCHH, HEPAaBCHCTBA MW CHUCTEMblI C IapaMEeTpoOM; IPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, WX CUCTECMbI JIA PCUHICHUA MATCMATHYCCKUX
3a/laq 1 3a1a4 U3 pa3JINIHbIX obnacrei HAayKHU U peaHLHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKLIHSA, YETHOCTb (DYHKIHUH,
MEePUOJUYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMHU, KCTpeMyM (YHKIMM, HauOoiblllee M HauMEHbIlee 3HAYECHUs
(GYHKIIMM Ha MPOMEXYTKE, HelpepbiBHas (PYHKIMS, aCUMOTOTHI rpaduka
¢GbyHKIMHU, TepBas M BTOpas MPOM3BOJIHAS (YHKLMHU, T€OMETPUUYECKUN U
¢u3nuecKkuif CMbICI TNPOU3BOJHOM, MepBooOpa3Has, OIpeaAeIeHHbIN
UHTETpaj; YMEHHME HaXOAWThb ACHUMITOTHI rpaduka (QyHKIUH, yMEHHE
BBIUUCIIATh  NPOMU3BOJAHBIE  CYMMBI, TPOM3BEACHMS, YAaCTHOTO U
KOMIO3ULMHU (YHKIMHA, HaXOAUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(GyHKIIMM; YMEHHE HaxXOIUTh IPOU3BOJHBIE AJIEMEHTapHbIX (YHKIUH;
YMEHHUE HCHOJb30BaTh TMPOMU3BOJHYIO ISl HCCIEAOBAaHUS (DYHKIIHIA,
HaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAaYeHUs (QYHKUUN; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJB30BaHMEM arrapara MaTeMaTHYecKOro
aHaJlM3a; MPUMEHATh MPOMU3BOJHYIO JUIA HAXOXKJIEHUS HAWIYydIlero
pelleHns B NPHUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHUYECKHX U
(bU3UYECKUX 3a/layax; HAXOJUTh TUIOMIAJAN M 00BEeMBbI (PUTYp C TIOMOIIBIO
MHTErpana; MPUBOAUTH NPUMEPbl MAaTEMAaTHYECKOIO MOJEIMPOBAHUS C
MOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUH

YMeHue oneprupoBath NOHATUAMU: TpaduK GYHKIMH, oOpaTHas QyHKIIHS,
KoMMo3ulus (yHKIMM, TuHelWHas QyHKIUS, KBajpaTHuHas (YHKIHA,
pauMoHanbpHass (QYHKUUsS, CTENeHHas (YHKIMs, TPUTOHOMETPUUYECKHUE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETPHUYECKHE (PYHKLUH, MOKa3aTelabHas U
norapudmudeckass (QyHKIIUU; yYMEHHE CTPOUTh TpapuKh HM3YICHHBIX
GyHKUMHA, ~ BBINONHATH  NpeoOpa3oBaHust  TrpaduKkoB  (YyHKIIHIA,
UCIOJIb30BaTh TPa(GUKK U1 U3y4EHMs MPOLECCOB M 3aBUCUMOCTEH, IpH
pelIeHNH 33734 U3 JIPYTMX Y4eOHBIX NMPEAMETOB M 3aJad W3 pPealbHOM
KHU3HHM; BBIpaXKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIMYUHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpaduku (QYHKIMHA AT peIIeHUs] ypaBHEHHIA,




HEpaBEHCTB M 3a/Jad ¢ IapaMeTpamM; H300pakaTb Ha KOOPIAMHATHOH
IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM M YacTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 3aJa4i U3 OOJIACTH YNPABJICHUS JUYHBIMU U CEMEHHBIMU
(GuHaHCaMM); COCTaBJATH BBIPAXKEHUS, YpPaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3alay, MCCICNOBaTh IIOJYyYEHHOE pEIICHUE U
OLIEHUBATh IPABJONONOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHBlE CUTYyallMM Ha s3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a1a4H, UCCIIEI0BATh
IOCTPOEHHBIE ~ MOJAENM C  WCIOJNB30BAaHMEM  ammapara  aiureopsl,
HMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpeqHee apudmMeTrhyeckoe, MeauaHa,
HanOoJbIIIee M HAMMEHbINIEe 3HAUCHUS, pa3Max, TUCIEepPCHs, CTaHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE HW3BJIeKaThb, MHTEPIPETUPOBATH
nHOpMaINIO, IPEJCTABICHHYIO B Ta0/MIaX, Ha IuarpaMMax, rpadukax,
OTPa)KaroIyI0 CBOMCTBA pealbHBIX MPOLECCOB U SIBICHUM; MPEICTABIATh
nHGOpPMALMIO C TOMOIIBIO TaOMMII W  JIUarpaMM; HCCJIeI0BaTh
CTaTUCTUYECKUE JaHHBIC, B TOM 4YHCII€ C MPUMEHEHHEM TIpadudyecKux
METOOB H AJIEKTPOHHBIX CPEACTB; TpaQHUECKH UCCIIEA0BATh COBMECTHBIC
HaOII0/IEHUs C TIOMOIIBIO TUAarpaMM pacCEeUBaHUs U IMHEHHOW perpeccuu

YMeHHe onepupoBaTh IOHATUAMM: CIy4YalHBIM ONBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTb CIy4alflHOTO COOBITHS; YMEHHME BBIYUCIATH
BEPOATHOCTb C HCIHOJIb30BAaHUEM TIpapHUUECKUX METO/]0B; HPUMEHATH
(GopMyJbl CIOXKEHUS U YMHOXEHHsI BEpOSTHOCTEH, (opMyily HOJHON
BEpOATHOCTH, (popMyny bepHymin, komOMHAaTOpHBIE (HAKTHI U (HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTU pEAJbHBIX COOBITUH; yMEHHE OIEepPUPOBATH
MOHATHSIMM:  CIy4aliHas BEIMYMHA, pAclpeAclieHUE BEPOATHOCTEM,
MaTeMaTHYeCcKoe OXHJaHue, IUCHEepCHs M CTaHAAPTHOE OTKJIOHEHHE
CllyyailHOM  BENUYMHBL, (YHKUUU paclpenieieHus U IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEJILHOTO U HOPMAJIBHOTO PACHpPECICHHN; yMEHUE
HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEECIICHUN Ui PEIIEHUs 3a1ady;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBLIMX YHUCEJ, METOJIbl BEIOOPOUHBIX
UCCIIEIOBaHNM; YMEHUE TPUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA
0OJBIIMX 4YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE
OIIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YHMCIO COUYETAHMM,
YHUCIIO  TepecTaHoBOK; OuHOoM  HploTOHA;  yMeHue  IPHUMEHATH
KOMOMHATOpHbIE (aKThl U PACCYXKACHUS I PEeleHHs 3a/ad; OLlEHHBATh
BEPOATHOCTH PEaJbHBIX COOBITHI; COCTaBISATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATHUSIMU: TOYKa, TMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIMUNHA yIJla, IUIOCKUN YTOJl, IBYIpPaHHBIN
YIOJI, TPEXIPAHHBIA YTOJI, CKPEIIMBAOIINECS NPSIMbIE, TapaUIEIbHOCTh U
NEPNEHIUKYIAPHOCTh NPSIMBIX U IUIOCKOCTEW, Yroid MEXAY MNpSMbIMH,
yrojl MeXay TMpsAMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH,
paccTostHue OT TOYKM 1O IIOCKOCTH, PACCTOSIHUE MEXKIAY IpPSMBIMH,
paccTosiHue MEeXAY IUIOCKOCTSAMHU; YMEHHE HCIOJIb30BaTh IIPU PELLICHUU
3aa4 U3y4yeHHbIe (DaKThl U TEOpPEMbl IJIAHUMETPUH; YMEHHUE OLICHHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIErO0 MHUpA; CTPOUTh MaTeMaTH4YecKHe




MOACIN C IIOMOHIBIO TCOMETPHUUYCCKUX MMOHATUN U BCJIIMYMH, PCIIaThb
CBA3aHHLIC C HUMU IMMPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIAAb (GUTypbl, 00beM (GUTypHI,
MHOTOTPAaHHHK, TPaBUIbHBI MHOTOTPAaHHUK, CEUYCHHE MHOTOIPaHHUKA,
Ky0, mapajienenures,, Npu3Ma, NUpaMuia, (uUrypa M MOBEPXHOCTb
BpalleHUs, LWIMHAP, KOHYC, map, cdepa, Mmiomanb chepbl, MIO0maab
MOBEPXHOCTH NHPAMHUABI, MPHU3MBI, KOHYycCa, IMJIMHApA, 00BeM Kyoa,
NPSIMOYTOJIBHOTO THapaulesenune/a, MHPaMUAbL, TPH3MBI, IHIHHIPA,
KOHycCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEYCHHUS KOHyCa W IMIMHIpA,
napajulellbHble OCH  WJIM OCHOBAHHUIO, CEYCHHE IIapa, IUIOCKOCTh,
Kacamomascs cdepbl, IMINHIPA, KOHYCa; YMEHHME CTPOMTh CEUYECHUE
MHOTOTpaHHHKa, M300pakaTh MHOTOTPAaHHUKH, (HUTYpbl U MOBEPXHOCTH
BPAICHHS, UX CEUCHHsI, B TOM YHUCIIC C TOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSATh CBOWCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpEACICHIS U3y4aeMbIX (UTYp, BBIIBUTATH TUIIOTE3BI O
CBOMCTBaX W TNPHU3HAKAX TEOMETPHYECKHX (HUTYp, OOOCHOBBIBATH WIH
OlpoBepraTh MX; YMEHHE NPOBOJUTH KiIacCUPUKAIHMIO (UTyp 10
pa3MYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOAMMBIC JIOTIOJHHUTEIBHBIC
MOCTPOCHHS

11

YMeHne omnepupoBaTh TMOHSATHSAMHU: JIBUKEHHE B  IMPOCTPAHCTBE,
napajulebHbI MEPEHOC, CHMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3oBaHue MOA00UsA, TMOAOOHBIE (UIYpBI; yMEHHE
pacrio3HaBaTh PaBHble U IMOJ00HBIE (GUIYphl, B TOM 4YHCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHHUS TTPH
pelIeHNH 3aJad; HaXOJUThb TE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
ionaab, 00beM) NMpU PEUICHUH 3a/1ad U3 APYTUX Y4eOHBIX MPEIMETOB U
U3 peaJbHOM KM3HM; YMEHUE BBIYUCIATH T€OMETPUUYECKHE BEITHMUMHBI
(HA, yrom, IUIOMAAb, OO0BEM, IUIOMIAJh IMOBEPXHOCTH), HCIIONB3YS
u3yueHHble (OPMYJIBl U METOJIbl, B TOM YMCJE: IUIOIIAAb MOBEPXHOCTH
MUpaMHJIbl, IPU3MBbI, KOHYCA, HWIMHJpA, MJI0Waab cheprl; o0beM Kyda,
IPSIMOYTOJIBHOTO  MapajulesienuIesa, MHpaMHJIbl, NPU3MBL, IHIUHIPA,
KOHYCa, Il1apa; yMEHUE HAXOJIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD

12

VYmMmenne ONCpUPOBATH IMOHATUAMU: NPAMOYIOJIbHAdA CHUCTEMA KOOpAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATBI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa HAa YHCIO, DPa3joKEHHEe BEKTopa 1Mo Oas3ucy,
CKaJIIPHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YroJd MEXIY
BCKTOpaMH; YMCHHUEC HCIIOJb30BaTh BeKTOpHBIﬁ n KOOpHHHaTHBIfI METO/
JUTSL PEIICHUs] TEOMETPUUYCSCKHX 3a/1a4 U 33]1a4 JAPYTHX y4eOHBIX MPEIMETOB

13

YMeHne BeIOUpaTh MOIXOANIANA METO JIJISl PEIICHUS 3a/1a4i; TTOHUMaHUE
3HAYUMOCTH MAaTeMAaTUKU B H3YYCHHH MPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBICHUN; YMEHHE pacro3HaBaTh IMPOSIBICHHUE 3aKOHOB
MAaTEMaTUKH B UCKYCCTBC, YMCHHUC MPUBOAUTH NPUMEPBI MATECMATUYCCKUX
OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKU




IlepeyeHb dj1eMEeHTOB colepxxaHusi, npoBepsieMbix Ha EI'J
M0 MaTeMaTHKe

Kon [IpoBepsieMblIii AJIEMEHT COJIEPHKAHUS
1 Yucna u BIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEel
1.2 Panmonaneubie gucna. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOH, MPOLEHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
1.3 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEICHH. JleiicTBus c
apu(METHYECKUMH KOPHAMHU HATypaIbHOM CTETIEHU
14 Crenenp ¢ uensiM MnokazareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesIeM.
CBoiicTBa creneHu
1.5 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTOTapHUPMBI
1.7 JlelicTBUTENbHBIE 4YHCia. ApudMETHUECKHe OIepauuud C JACHCTBUTEIHHBIMU
yucnamu. IlpuGnukeHHble BBIUMCIIEHUS, IMpaBWIa OKPYIVIEHUS, NPUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYHUCICHHI
1.8 IIpeoOpa3oBanue BoIpaKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 |Marpuua cucteMsl JIMHEHHBIX ypaBHeHUH. OnpenennTeNlb MaTPHUIIbI
3 OyHKIUH U TpapuKH
3.1 Oynkims, cnocods! 3ananus ¢pyHkuuu. ['papuk pyakmum. Bzaumao obpatHbie




¢dbyakuun. Yetnsle n HedeTHbIe PyHKImM. [leprogndeckue GyHKIUMA

3.2 OO6mactp ompeneneHUuss U MHOXKECTBO 3HadeHWH (ynkmuu. Hymu ¢yHKIuu.
[IpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
MaxkcumymMbl 1 MUHUMYMBI (QyHKuuu. HauOombllee M HauMeHblIee 3Hau€HHE
(GyHKIMU Ha TPOMEXKYTKE

3.3 CrenenHas (pyHKIMsI C HAaTypaJbHbIM M II€JbIM IOKa3aTeneMm. Ee cBoiictBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-Oi CTETICHH

3.4 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduKu

3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH

3.6 Toukn paspeiBa. Acumnrtorhl rpadukoB ¢QyHknmit. CBolcTBa (QYyHKIWH,
HENpepbIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEHN

3.8 Apudmernueckas u reomerpuueckas nporpeccud. Dopmyna  CIIOKHBIX
MIPOIICHTOB

4 Hauana maTremMaTiaeckoro aHaimsa

4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA

4.2 [IpuMeHeHHe NPOU3BOAHON K MCCIENOBAHUIO (DYHKIMM Ha MOHOTOHHOCTb H
sKCTpeMyMbl. Haxosk7eHne HauOOJbIIero W HAaMMEHBIIETO 3HAYeHUs (YHKIUU
Ha OTpe3Ke

4.3 [lepBooGpasnas. MHTterpain

5 MHoxecTBa 1 JIOrMKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMU. J{narpammel Ditsiepa - BeHHa
5.2 Jloruka

6 BeposITHOCTh ¥ cTaTUCTHKA

6.1 OmnwucarenpHasi CTATUCTHKA

6.2 BepositHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 durypsl Ha MIOCKOCTH

7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena v MOBEPXHOCTH BpalCHUS

7.5 KoopauHaTs! 1 BEKTOPHI




TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KoauvecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM
n/n KoHTpoJbHbIe
porpamMmmal Bceero
padoTsbI
MHoxecTBa pallMOHAIBHBIX U
1 JIEVCTBUTEIBHEIX uKcel. PalmoHanbpHbIe 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 5
MOoKa3aTeieM
3 Apudmernaeckuii KOpeHb N—O1 CTETICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpuroHoMeTpuu. TpuroHomeTpuyeckue 22 1
YpaBHCHHUS
3) [TocnenoBaTenbHOCTH U IPOIPECCUH )
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB 68 4
11 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
o/ OpOrpaMMBI Beero KonTposbHbie
padoThbI
CrermneHsb ¢ paliiOHATBHBIM [TOKA3aTeIeM.
1 [TokazatenpHas ¢pyakuus. [lokazarensHbIe 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmmueckas QyHKIHUA.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
3 TpuronomeTtpuueckre GYHKIIUH U UX 9 1
rpaduxu. TpuroHomerpruueckue HEpaBeHCTBA
4 IIpousBoanas. [Ipumenenne npon3BogHON 24 1
5 WHTerpan u ero mpuMeHeHus 9
6 Cucrembl ypaBHEHHI 12 1
7 HarypanbHble U 11e51bie yrciia 6
8 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 18 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 6




DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypchl, HCIOJIb3yeMble MPHU peaau3anuu

NporpaMMbl

Ne B

denepaabHoM
nepeune JOP

Ipeamer, kiaace

90P. onucanue

1.34.1.1.

10 xmacc"

DO0P: "Anrebpa,

Y4eOHsbIil onnaitH-Kype it 10 kiacca, BKITFOYAOIINAN

TEOPETUUECKHE MaTepHaIbl, 3aJJaHUSL U TECTHI C
ABTOMAaTUYECKOM IIPOBEPKOU IMPABUIIBHOI'O OTBETA I BCEX
pasnenoB denepanbHOl pabodeit mporpaMmbl. 3a1aHus

HanpasJeHbl Ha (OPMHUPOBAHNE HHPOPMAITUOHHBIX

KOMIIETEHIINHA 1 0a30BbIX 3HAHUHA B OCHOBHOM 00JIaCcTH
00y4eHUs, a TAKKE B CMEKHBIX 00JIACTAX; CIOCOOHOCTH K
aHaJIM3y U CUHTE3Y, CIIOCOOHOCTH K PElICHHIO 3a/1a4,

npo0JeM, K IPUMEHEHHUIO 3HAHUW Ha TIPAKTHUKE.
Oco0eHHOCTD 3a/1aHUH 3aKII0YaeTCs B HATMYUH FeHepaIui,
MTO3BOJISIFOIIMX O0pAIAThCs K YIPa)KHEHUSM HEOJITHOKPATHO,
a TaKKe B HATMYUU TOJIPOOHOT0 0OBACHEHUS PELICHUS

1.34.1.2.

D0P: "Anrebpa,
11 kmacc"

VYueOHbIif oHnaliH-Kype A1 11 kiacca, BKIIOYaOIMUN
TEOPETUUECKUE MaTePUAJIbl, 3aJaHUsI U TECTHI C
ABTOMATUYECKOM MPOBEPKOW MPABUILHOTO OTBETA JJISl BCEX

pasnenoB denepanbHON pabodeil mporpaMmbl. 3a1aHus

HamnpaBlieHbl Ha (OPMUPOBaHNE WH(OPMALIMOHHBIX
KOMIIETeHITNI 1 0a30BBIX 3HAHUI B OCHOBHOW 00JIaCTH
o0OyueHus1, a TAK)Ke B CMEXHBIX 00JIaCTIX; CIIOCOOHOCTH K
aHaJIM3y U CUHTE3Y, CIIOCOOHOCTH K PEIICHHUIO 3ajad,

npo0yieM, K MPUMEHEHHUIO 3HAHUN Ha MPaKTUKeE.

OcoOeHHOCTD 3a/1aHui 3aKJII0YaeTCsl B HAJTMYNUY TeHepaluii,
MO3BOJISIFOIINX O0paIaThCs K YIPaKHEHUSIM HEOTHOKPATHO,
a TaKKe B HAJIMYUU TOJIPOOHOr0 0OBSICHEHUS PELICHUS

1.3.4.1.6.

Tpenaxep
"O6mnako
3HaHUH".

Maremartuka. 10

KJacc

Tpenaxep "O6mnako 3nanmii". Marematuka 10 kimace, OOO
"®usukoH Jlad"

1.34.1.7.

Tpenaxep
"O6mnako
3HaHUH".

Maremaruka. 11

KJacc

Tpenaxep "OO6nako 3nanmit". Marematuka. 11 kmace, OOO
"®usukoH Jlad"

1.3.4.1.8.

Maremartuka.
Anrebpa u Havaa
MaTeMaTU4eCKoro
aHanu3a.
HNHTepakTUBHBIC
3aganud. 10 xnace

D0P ¢ UHTEPaKTUBHBIMU 33JIaHUSIMU pa3paboTaH AJis

HCIIOJIb30BAaHUS B YPOUHON U BHEYPOUHOU JEATEIBHOCTH B

Ka4yeCcTBE BCIIOMOTaTeNbHBIX MaTepuasoB. Kypc conepxur

MOJIHBIN MepeueHb 00yYaIOINX MaTEPUAIOB JJIsi OCBOCHUS

IporpamMmMbl 0a30BOI0 YpOBHS 10 MaTeMaTHKE Kypca

anreOpbl ¥ Havajla MaTeMaTuyeckoro ananusa 10-ro kimacca.
O0P npenHa3zHaveH AJi4 MOMOILIU B peaIu3alnu

00s13aTeNIbHOM YacTH 00111e00pa3oBaTeIbHON MPOrPaMMBbI




Ne B
(denepaabHom
nepeuyne JOP

IIpeamer, kaace

I0P. onucanue

DO0P ¢ HHTEPaKTUBHBIMU 33JJaHUSMH pa3padOTaH s

Maremaruka. HCIIOJIb30BAaHUS B YPOUHON U BHEYPOUYHOU JIEATEIBHOCTH B
Anrebpa u Hauana | KadecTBe BCIIOMOraTelbHbIX MaTepuanoB. Kypce comepxur
134109, MaTeMaTHYECKOTO | TMOJHBIN IMepeueHb 00yJaIOINX MaTePHUAIOB JJIsi OCBOCHUS
aHayu3a. IporpaMMbl 0a30BOT0 YPOBHSI [0 MaTeMaTHKe Kypca
WuTepakTuBHBIE | anreOpbl M Havana MaTeMaTHYecKoro aHanusa 11-ro kimacca.
3aganud. 11 xmace OO0P npenHazHayeH 115 TOMOIIY B peaau3aluu
00s13aTeNIbHOM YacTH 00111e00pa30BaTEILHON MPOTrPAMMBbI
DnexTpoHHBIH 00pa3oBaTenbHbIi pecypc (JOP) pazpaboran
bubnuoTeka ¢ yuerom ®I'OC COO u npuMepHON TPOrpamMmsl 10
ANEKTPOHHBIX | anredpe cpeanero oodmero oopasoanus. JOP "bubnnoreka
00pa3oBaTeNbHbIX | 3JEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB. Anredpa. 10
pecypcoB. KJ1acc.
1.3.4.1.13. .
Anrebpa. 10 Harnsgusie ypoku" coctout u3 2-x yacteit (Harnsnnas
KJ1acc. anreOpa. YpaBHeHus U HepaBeHcTBa [ 'paduku pynxmmii. 10
Harnsoasie knacc. Harnagnas anrebpa. Tpuronomerpuueckue
YPOKH (dbyHKIIMY, ypaBHEHUS U HepaBeHCTBA). DOP conmepxuT TeMbl
yueOHoro Kypca o anredpe 10 kmacca
OneKTpoHHBINH 00pa3zoBaTenbHbIi pecype (DOP) paspaboran
bubnuoreka ¢ yauerom ®I'OC COO u npumepHOil mporpamMmmsl 10
ANEKTPOHHBIX | anredpe cpenHero obmiero oopasopanus. JOP "bubnuorexka.
00pa30oBaTeNbHbIX | 3JEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB. Anrebpa. 11
134114, pECYpPCOB. KJIacc. }
Anrebpa. 11 Harnsnuele ypoku" cocrout u3 2-x yacreit (Harnsnnas
KJ1acc. anreOpa. YpaBHeHUs U HepaBeHcTBa. [ paduku pyHkumid. 11
Harnsinaeie kiacce, Harnsinnast anre6pa.
YpOKHU [IpousBonHas u ee npumenenue). JOP conepKuT TemMsl
yueOHoro Kypca o anreope 11 knacca
KomrmnekcHbiil 00pa3zoBaTenbHbIM MaTepHual o MaTeMaTHKe,
Matemarika. 10 - BKJTIOYAIOIIUI ClIeHApUH YPOKOB, CIIEHAPHU U3YUEHUS TEM,
1.3.4.1.17. 1 KJ'IaCCIiI BUJICOYPOKH, AJIEKTPOHHbBIE y4EOHbIE TOCOOUS U TECTHI C
aBTOMAaTHUYECKOW MPOBEPKOH JUIsl HCIIOIB30BAHUS HAa ypOKax
Y CaMOIO/ATOTOBKH ydaluxcs
Hudposoii kypc pazpaboTail B COOTBETCTBUU C
ITudposoii kype denepanbHBIMU TOCYIapCTBEHHBIMH 00pa30BaTeIbHBIMU
"Anrepa 1 CTaHJapTamH, GperepaaTbHBIMA OCHOBHBIMA
00pa3oBaTeNbHBIMU IPOTPaMMaMH U YHUBEPCAIbHBIM
1.3.4.1.18. Hataia TEMaTUYECKUM KJIaCCU(PUKATOPOM JIJISI MCIIOB30BAHUS TIPH
MaTeMaTH4eCKOTo .
ananmsa” 10 peaisalui acTy 0011e00pa3oBaTeIbHON TPOTPAMMBI, }
Cace dbopmupyemoit y‘I%CTHI/IKaMI/I o0pa30BaTeNbHbIX OTHOIICHUN
no npeamery "AnreOpa u Hayasia MaTeMaTHYECKOTO
ananmu3a" (cpemHee obmiee oOpazoBaHue, 0a30BbI YPOBEHBD )
134119, udporoii kypc udporoii kypc pazpaboTaH B COOTBETCTBUU C

"AnrebOpa u

®denepalibHBIMHU TOCYAAPCTBEHHBIMH 00pa30BaTEIbHBIMU
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Ne B
(denepaabHom
nepeuyne JOP

IIpeamer, kaace

I0P. onucanue

Hayana cTaHaapTami, eaepaibHBIMU OCHOBHBIMU
MaTEMaTHUYECKOT 0 00pa3oBaTebHBIMH MPOTPAMMAMH U YHUBEPCATHHBIM
aHanmmza" 11 TEMaTUYECKUM KJIacCU(PUKATOPOM JIJIsl UCIIOIb30BAHUS MTPH
KJ1acc peanu3anyu yactu o001eo0pa3oBaTebHON IPOTPAMMBI,
(dbopMupyeMoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHH
1o npeamery "Anredpa u Hauyajga MaTEMaTUYECKOTO
ananu3a" (cpemaHee obmiee oOpazoBaHue, 0a30BbI YPOBEHBD)
TecroBble
YIIPAXHCHHSI 110
anrebpe u Y4eOHo-MeToIuYeCKUe MaTepuabl 1o anredpe s 10
1.3.4.1.24. Hayajam KJ1acca MpeICTaBIsA0T co00M 3a/1aHus ¢ aBTOMAaTHYECKOU
MaTeMaTHYeCKOTO MIPOBEPKOI1 MO BCEM TeMaM HIKOJIbHOM MporpamMmbl
aHaymza st 10
KJlacca
TecroBble
YIPAKHCHHS 110
anredpe u Y4eOHo-MeToInYecKue MaTepuasl o anredpe ans 11
1.3.4.1.25. Havyajam KJIacca MPEACTABISAIOT COO0M 3a/1aHMs C aBTOMATHUECKOU
MaTeMaTU4eCcKOoro MIPOBEPKOI1 MO BCEM TeMaM HIKOJILHOM MpOrpamMmBbl

aganusa mis 11
Kjacca
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