Tes./pakc (4872) 34-99-71

MyHnuyunanvroe obpazosanue 2. Tyia
(YO aomunucmpayuu 2. Tynor)
MyHummunanabHoe 0r/KeTHOe 001eo00pa3oBaTe/IbHOE YUpesKIeHue
«IlenTp obpazoBanus Nel0» nmenu A.B.YUepHosa
300044,r. Tyaa, ya. M. I'opbkoro, 41

e-mail:tula-col0@tularegion.org

PaccmoTpeno Ha 3acenanuu
MO yuuteneir MaTeMaTUKH H
MH(POPMATUKH.

PekoMeHI0BaHO K YTBEPXKAECHUIO
ITporokosiNel ot 30.08.2024

[IpuHaATO Ha 3acenanun
MeAaroruyeckoro

coBeta MBOVY «I1ONe10»
[Tpotokon Nel ot 30.08.2024

CornacoBaHo
3amectuTenb qupekTopa no YBP

(®ununnosa JI.IT.)

YT1Bepxkaaro
Hupexrop MBOY «1LIONe10»

(O.H.Yepnspiména)
[Mpuka3Ne10-01-10/388
ot 30.08.2024

MoanncaHo unpoBoON NOANNCHIO:
YepHbiwésa Onbra HukonaesHa

DN: c=RU, o=MBOY "LIO N210",
cn=YepHbiwépa Onbra HukonaesHa,
email=tula-co10@tularegion.org
HaTta: 2024.09.19 16:21:45 +03'00'

PABOYASA TIPOI'PAMMA

YyebHoro npenmMera

«Anrebpa n Hayajla MaTeMaTH4ecKkoro agaiansa. (YriuyOoiIeHHbIH YPOBEHBD)»

JUTs CpeiHero o0miero oopa3oBaHus B

10-11 xiraccax

Cpoxk ocBoeHUs IporpaMMbl: 2 roaa

Tyaa
2024

IIporpammy cocraBuiI:
I'ymuna E.N..


mailto:tula-co10@tularegion.org

HNOACHUTEJBHASA 3AIIMCKA

Paboyas nporpamma 1o yueOHOMY mpeaMeTy «Anredpa (YriayOseHHBIH ypoBeHb) Ha
YPOBHE cpeaHero obriero oOpa3oBaHus pa3padoTaHa Ha OCHOBE:
-  @enepa’dbHOr0 TrOCYIApPCTBEHHOTO 0Opa30BaTENbHOIO CTaHIApTa CPEJHEro  OOIIero
00pa3oBaHus, YTBEPKIASHHOTO MpHKa3oM MUHUCTEpCTBa oOpa3oBaHusi U Hayku PD ot 17
mast 2012 . Ne 413 (c usamenenusimu u gonosnHenusmn) (gaigee — ®I'OC COO);
-  @epnepanbHO  00pa30BaTEIPHONW MPOrpaMMbl  CpegHEro oOmiero oOpa3oBaHWS,
YTBEPKJI€HHOU ITpruKa3oM MunucrepctBa npocsenienust PO ot 18 mas 2023 1. Ne 371;
- Ycraa MBOY «1O Ne 10»;
- OCHOBHO# 00pa3oBaTeIbHON MPOTPaMMBI cpeHero obmiero oopazoBanus MbOY «11O NelOy;
- Paboueii mporpammel Bociutanusi MBOY «11O Nel0y;
- [lonoxenus o pabounx nporpamMmax.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA
«Anredpa U HAYAJIA MATEMATHYECKOT0 aHAIU3a» (YIJIy0JIeHHbIH YPOBEHB)

VYueOHblli Kypc «Anredpa ¥ Havajla MaTeMaTHYE€CKOTO aHajiu3a» SBISETCS OJHUM U3
HanOoJyiee 3HAYMMBIX B TIPOrpaMMe CpemHero oOmiero o0pa3oBaHUsA, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIEYNBACT MHCTPYMEHTAIBHYIO 0a3y JUIs H3yUCHHS BCEX €CTECTBEHHO-HAYIHBIX
KYPCOB, a C Ipyroil CTOpoHbI, GOpMHUpYET JIOTHIECKOe M a0CTPAKTHOE MBIIIJICHHE 00yJatOIIIXCs
Ha YpOBHE, HEOOXOAMMOM [JIsi OCBOCHHMS HWH(GOPMATUKU, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTH W JAPYIMX IHCHUIUIMH. B paMkax JaHHOTO Y4eOHOro Kypca OOydJaromuecs
OBJIAJIEBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (opMylnupyer CBOU
JIOCTHKEHHS B MaTeMaTudyeckoil hopme.

VY4eOHbIil Kypc anreOpbl M Hadajdl MaTeMaTUYECKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY JUIS
YCIIEIIHOTO OBJIAZICHUSI 3aKOHAMHU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHHSI OCHOBHBIX TEHACHIINN
pa3BUTHUSL SKOHOMUKH U OOIIECTBEHHON >KU3HH, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJB30BaTh UX IS JalbHEHIIEro
o0Opa3oBaHUs U B IOBCEIHEBHOM XMU3HU. B TO ke BpeMs oBiajieHue abCTPaKTHBIMU U JTOTUYECKH
CTPOTMMH KOHCTPYKIUSIMHU aJIreOpbl 1 MAaTEMaTHUECKOTO aHalln3a Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UCTHHHOCTb, IOKA3bIBaTh YTBEPKACHUS C TOMOIIbIO HHIYKIIUH
U paccyXJaTh NEAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKpPETHU3alHio, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIICHUE.

B xoxe u3ydenus ydyeOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHaIH3a»
oOyuaroniyecs: MOJy4alOT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 33734, CaMOCTOSTEIBHOTO
MOCTPOCHHUSI MAaTEMaTHYECKHMX MOJEJCH peanbHbIX CUTYyallud, WHTEPIPETAlUU MOTy4EeHHBIX
pElIeHU, 3HAKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYEeCKUX 3aKOHOMEpPHOCTEH B MPHUPOJIE, HAYKEe U
HCKYCCTBE, C BBIAAIOIIMMUCA MATEMATHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

YueOHbIii Kypc oONagaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 ydeOHBIH Marepuall, CIOCOOCTBYIOIIMK (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUSA, TaKk W uepe3 creuuduky ydeOHOW  JesITenbHOCTH, TpeOyromIe
MPOJIOJKUTENIFHOM ~ KOHILIEHTPAllMd  BHUMAaHUS, CaMOCTOSATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYUYEHHBIH pe3ynbTar.

B ocHoBe meroauku oOydeHus anreOpe M HadalaM MaTEeMaTHYeCKOrO aHallu3a JICKHUT
JeSITeNbHOCTHBIN TPUHIIUT O0yUYeHHUS.

B cTpykType yuebHOrO Kypca «Anredpa u Hauaiza MaTeMaTUYeCKOTO aHAJIM3a» BBIICICHBI
CIIEYIONINE COJIEP)KATENbHO-METOMUECKUe JHHUU: «Uucna U BbUUCICHHS, «DYHKIUU U
rpadukm», «YpaBHEHUS U HEpaBEHCTBay, «Havana MmaremaTtudeckoro ananmsay», «MHOKecTBa U



Joruka». Bce ocCHOBHBIE cOiepKaTEIbHO-METOIMUECKUE TUHIH U3YyIat0TCsl Ha IPOTSDKEHUH ABYX
netr o0ydeHus: Ha YpOBHE CpeiHero oOmiero o0pa3oBaHusi, €CTECTBEHHO JIOIOJHSS APYyr Apyra u
MOCTENEHHO HACHINAsACh HOBBIMM TeMaMH M pasfenamu. JlaHHbBINH y4eOHBINH Kypc SBIsEeTCS
MHTETPATUBHBIM, TOCKOJBKY OOBEeIUHSET B cebe colepKaHWe HECKOJBKHX MaTeMaTHYeCKHX
IMCUMUIUIAH, TAKUX KaK auredpa, TPUrOHOMETPHsI, MAaTeMAaTHUECKUI aHaJH3, TEOPHsI MHOXKECTB,
MaTeMaTuieckasi JIoruka u apyrue. [lo Mepe Toro kak oOydaromuecss OBIIAJEeBAalOT BcE Oolee
IIMPOKMM  MAaTE€MaTHYeCKHM ammapatoM, y HHX [OCJeIoBaTelbHO (opMupyercs u
COBEpILEHCTBYETCS YMEHUE CTPOUTHh MAaTEMAaTUYECKYI0 MOJICb PealIbHOW CUTYaIllH, IPHUMEHSTh
3HaHUS, TOJy4YeHHBbIE MpPH H3YYEHUH Yy4eOHOro Kypca, IS PEHIeHHS CaMOCTOSITENIBHO
chOpMyITUPOBAHHON MaTEeMAaTHYECKOM 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.
ConeprxaTenpHO-MeTOqMYeCcKast IMHUS «HHcIa 1 BBIYACIICHUSD) 3aBepIacT (JOPMHUPOBAHNE
HABBIKOB HCIIOJIb30BAHMS JIEHCTBUTEIBHBIX YHCET, KOTOpOE OBUIO HAa4aTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpennero obiero oobpazoBanusi 0co00€ BHUMaHUE YACTACTCS
(OpMUPOBAHHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCIICHUH, BKIIOYAIONINX B ce0sl MCIOJIH30BAHUE
pa3nmuyHBIX (GOPM 3alMCH YHUCIIAa, yYMEHHE JeiaTh NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YMCIIOBBIC BBIpaXKEHHsI, paboTaTh ¢ MaTeMaTHYeCKUMH KOHCTaHTaMH.
3HaKOMBIe 00YJArOIIUMCSI MHOKECTBA HATYPAITbHBIX, IIEJIBIX, PAIIMOHATBHBIX U JIEHCTBUTEIHHBIX
9HCeN JIOTOJTHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXIOM H3 3THX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIC €My Crienn(UYecKre 3aJa4i W OIEpaluy: JelieHHe Haledo,
OTIEPHPOBAHNE OCTATKAMH HAa MHOXKECTBE IIENIBIX YHCEINl, 0COObIe CBOWCTBA pPAIlMOHAIBHBIX U
MppaIMOHATFHBIX YUCET, apU(PMETHIECKHE OTIEpAIliH, a TAK)KE W3BJICUCHIE KOPHS HATYpaTbHOU
CTETNIeHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. braronmapsi mocienoBaTteIbHOMY pacIIMpPEHUIO
Kpyra HMCIOJb3yEMbIX YHCEN M 3HAKOMCTBY C BO3MOXHOCTAMHU UX NPUMEHEHHUS I PELICHUS
pa3IMyYHbIX 33a]a4 (popMUpyeTcs MpeaAcTaBiIeHUE O €AMHCTBE MaTEMaTUKU KaK HAYKU U €€ poJiu B
MIOCTPOCHUH MOJIEJIEH peaslbHOTO MUPA, IUPOKO UCIOJIB3YIOTCS 00001IeHNEe U KOHKPETH 3allHsl.
JIuaus «YpaBHEHHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro OOydeHus Ha
ypoBHE cpenHero ooOmiero oOpa3oBaHHs, IIOCKOJBKY B KaxkaoMm paszene [Iporpammsl
MPEelyCMOTPEHO pellieHne COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOydaromuecs OBIAJECBAOT
pPa3IMYHBIMU  METOJAaMHU  PELICHUS palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKa3aTEIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHMI, HEPABEHCTB M CHCTEM, a TaKXe 3ajad,
cojepkauux napaMmerpsl. [logydyeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIHHI ¢ TOMOIIBIO TPOU3BOIHOMN, MPH PELICHUH MPUKIIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0XKJICHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIIOYAET B
cebs Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacd€Thl Mo ¢GopMmynaaMm, npeoOpa3zoBaHUs
palOHAaTIbHBIX, UPPALMOHABHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKKE BBIPAKEHUH,
CoJIepKalluX CTeNeHu u Jjorapudmel. braromaps wu3ydeHuo anreOpanvyeckoro Marepuana
MPOUCXOJUT  JalibHEHIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYKJAEHUH, paOOThl ¢ CUMBOJILHBIMU
¢dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB M HEPABEHCTB.
AnreOpa npennaraet 3pQeKTUBHbIE HHCTPYMEHTHI 7Sl PELIeHUs MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJa4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.
ConepxaTenbHo-MeToAMUeCKast JTUHUS «DYHKIUU U Tpa@uKu» TECHO NeperuieTaeTcs ¢
JIPYTUMH JUHUAMH y4€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 331a€T MOCIIEI0BaTEIbHOCTD
u3yueHus: Mmarepuana. V3ydyeHMe CTENEHHOM, TMoOKa3aTelbHOM, JorapuMUUecKo u
TPUTOHOMETPHUUECKUX (PYHKITHH, NX CBOUCTB U rpapuKOB, UCTIONB30BaHUE (D YHKITHH ISl pEIICHUS
3aJa4y U3 APYrux y4eOHBIX IPEIMETOB U peabHON KU3HU TECHO CBA3AHO KaK ¢ MaTEMAaTHUYECKUM



aHAJIM30M, TaK U C pelICHHNEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 00JIbII0OE BHUMAHUE YICTSAETCS
(opMUPOBAHHIO YMEHHS BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEX/Ty Pa3IMUYHBIMU BETHUNHAMH,
UCCIIEI0OBATh IMOJIydeHHbIe (PYHKIMH, CTPOUTH MX rpadukud. MaTtepuan 3TO# conaepKaTeabHON
JIMHUY HALIEJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB, IO3BOJISIOIINX BbIPa)KaTh 3aBUCUMOCTH MEXAY
BEIMYMHAMH B pa3IMYHON (opMe: aHATMTUYECKOH, rpadudeckoil u cioBecHo. Ero mzyuenue
CIOCOOCTBYET PA3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHHIO |
KOHKpETHU3alluH, UCII0JIb30BAHUIO AHAJIOTUI.

CopepxarenpHas uHus «Havama mareMaTnyeckoro aHaiau3ay IMO3BOJIET CYILECTBEHHO
paciIupUTh KpYr Kak MaTEMaTUYECKUX, TaK U MIPUKJIAJIHBIX 3a/1a4, TOCTYIHBIX 00y4aroIuMcs, TaK
KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH TPa(QUKH CIOKHBIX (YHKIHH, OMPEnensiTh UX
HauOOJbIINE ¥ HAUMEHBIINE 3HAUEHUS, BBIYUCIATH MJIOMAAN GUIyp U OOBEMBI T€l, HAXOIUTh
CKOPOCTHM U YCKOpPEHMsI mpoleccoB. JlaHHas cojep:KaTesibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYHOCTH ITOCTPOEHUS MaTEMaTHUYECKUX MOJIEINIEN pealbHbIX CUTYallHi, T03BOJISIET HAXOAUTh
HawIydlllee pelIeHWe B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MaT€MaTMUYECKOT0 aHalu3a CIHOCOOCTBYET Pa3BUTUIO aOCTPaKTHOTO,
(opManbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIICHUS, (OPMHUPOBAHUIO YMEHMH pacrno3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecsi y3HAIKOT O
BBIJAIOIINXCST pe3y/ibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MAaTeMaTUKH KaK HayKH, U 00 HX
aBTOpax.

ConepxxaTenpHo-MeTOAMUEeCKass JHHUA «MHOXKecTBa M JIOTMKa» BKIOYaeT B ce0s
AIIEMEHThl TEOPUM MHOXKECTB M MaTeMaTH4YeCKOW JIOTUKH. TeopeTHKOo-MHO>KECTBEHHBIE
IIPEJCTAaBICHNUs NPOHU3BIBAIOT BECh KypC ILIKOJHHOW MAaTeMAaTUKU W HpeJlaraloT Haubosiee
YHHUBEPCAIbHBIN A3bIK, OOBEAMHAIONIMM BCE pa3fenbl MAaTeMaTHKU U €€ NPHIOKEHHH, OHU
CBSI3bIBAIOT pa3Hble MaTeMaTHUECKUE TUCIMIUIMHBI U UX MPUIOKEHUS B euHoe Lenoe. [loatomy
BaXXHO JaTh BO3MOXHOCTb OOydarolmieMmycs IOHHUMAaTb TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH U MCII0JIb30BaTh €0 JUIsSl BEIPAXKEHUS CBOUX MbICIIEH. JIpyruM BasKHBIM
IIPU3HAKOM MaTeMaTHKM KaK HayKM CleJlyeT IpU3HaTh CBONCTBEHHYIO €H CTpPOrocTh
000CHOBaHMH U CJI€I0OBAHNE ONPEIEIEHHBIM MTPaBUiIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C IEMEHTAMHU MAaTEeMaTH4YeCKOM JIOTMKH CIOCOOCTBYET pPa3BUTHUIO JIOTMYECKOIO MBIIIJICHUS
oOyyaromuxcs, MO3BOJISIET UM CTPOMTH CBOU PACCY)KJEHHUS Ha OCHOBE JIOTMUYECKHMX IpaBHIL,
(GbopMUpyeT HABBIKU KPUTUYECKOTO MBIILIICHHUS.

B yueOHOM Kypce «Anredpa n Hayajia MaTeMaTHYECKOIO aHAJIN3a» IPUCYTCTBYIOT OCHOBbI
MaTeMaTH4YeCKOT0 MOJEIUPOBAHUS, KOTOpPble MpPHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HaBBIKOB IOCTPOEHUS MOJIeNIel peallbHbIX CUTYAaLlUH, UCCIIEA0BAHUS ITUX MOJIENIeH ¢ IIOMOLIbIO
amnmapara anreOpbl ¥ MaTeMaTHYeCKOro aHaliu3a, WHTEPHpPETalMy IOJIy4eHHBIX pe3yJIbTaToB.
Takue 3amaHMs BIUIETEHBl B KaXAbI M3 pa3enoB MPOrpaMMbl, IOCKOJBKY BECh MaTepHal
y4eOHOTo Kypca LIMPOKO HCHOJB3YeTCs Ul pelIeHHsl NpuKiIagHbix 3afgad. [Ipu pemenun
peabHBIX MPAKTHUECKUX 331a4 00y4Jarolrecs pa3BUBaOT HAOII01aTeIbHOCTh, yMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCHOIb30BATh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesaTenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB pEIICHHs MPUKIAJHBIX 3a7a4
OpraHusyercsi B TIIpollecce M3y4eHHUs BceX TeM YydyeOHoro kypca «Anrebpa M Hayana
MaTEMaTHYECKOTO aHAIU3a.

HEJIX U3YUYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayalla MareMaTHMYeCKOTO aHAJIM3a» SBISIETCS OJHMM U3 Hambosee
3HaYMMBIX B MPOrpaMMe CTapiieil IIKOJbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH OOecreYnBaeT
MHCTPYMEHTAJbHYI0 0a3y A M3y4eHHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpYyrou



CTOPOHBI, (OPMHUPYET JIOTHYECKOe U aOCTPaKTHOE MBIIIJICHHE YYalluXcsi Ha YpPOBHE,
HE0OX0IMMOM JJISI OCBOSHUS KypcOB HH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca Y4Yalluecs OBJIAJCBAIOT YHHUBEPCAIBHBIM S3IKOM COBPEMEHHOW HAyKH,
KoTOopast (popMyaHpyeT CBOM AOCTHXKEHHSI B MaTeMaTHUeCKoi (opme.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIa/(bIBA€T OCHOBY JUIS YCIICIIHOTO
OBJIQZICHUS 3aKOHAMU (PU3UKH, XUMUH, OMOJIOTHH, TOHUMAaHUS OCHOBHBIX TEHACHIINI SKOHOMHUKHI
M OOIIECTBEHHOW JKM3HHW, TMO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX HUQPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIIOJIB30BaTh MX B MOBCEIHEBHOW XM3HH. B TOXeE
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMH M JIOTUYECKH CTPOTMMH MAaT€MaTHYECKUMHU KOHCTPYKLIHUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKICHHS,
HCI0JIb30BaTh 0000IIeHNe U KOHKpETH3alMio, a0CTparupoBaHHWE W aHaJoruio, (opmupyer
KpEaTHBHOE W KPUTHYECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpsl M Hadajl MaTeMaTHu4ecKoro
aHaM3a B CTapIIei MIKOJIE ydJalluecs MOJYYaloT HOBBIM OTBIT PEIIeHUs MPHUKIAIHBIX 3aiad,
CAMOCTOSITEILHOTO ~ TIOCTPOCHMSI ~MaTeMaTHYeCKHX MOJEIeH pealbHBIX CUTyalllid U
WHTEPIPETAlMA  TIOJYYEHHBIX PEIICHH, 3HAKOMATCA C MpPUMEpPaMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HayKe W B HMCKYCCTBE, C BBLIAIONIMMHUCS MaTEeMaTHYCCKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc o6namaeT 3HaYUTEIHHBIM BOCITUTATEBHBIM TIOTEHIIMATIOM, KOTOPBIA peain3yeTcst Kak
gyepe3 yueOHbI MaTepHal, ClIoCOOCTBYIOMNN (OPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuKky yueOHOW NesATEeIBbHOCTH, TPEOYIOMIEH CaMOCTOSITENIBHOCTH, aKKypaTHOCTH,
MIPOJIOJDKUTETFHON KOHIIEHTPAIIMA BHUMAHHUS M OTBETCTBEHHOCTH 32 MOJYYCHHBIA PEe3YIIbTaT.

B ocHoBe Meronuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHan3a JISKUT
JeSTETbHOCTHBIN MMPUHIIUT 00yJEHHUSI.

CrpykTypa Kypca «Anredpa U Havasa MaTeMaTHIeCKOTO aHAJIN3a» BKIIIOYACT CIIETYIONIHE
coJiepKaTelbHO-METOIMYecKue JHHUU: «Yucrma W BerucieHus», «DyHKIMH W TpapuKuy,
«YpaBHEHUS U HepaBeHCTBa», «Hauama maTemMaTudeckoro aHaimuza», «MHOXKECTBA M JIOTHKAY.
Bce ocHOBHBIE cOnepKaTeIbHO-METOINYCCKUE JIMHUHM H3Yy4aroTCs Ha MPOTSDKEHUH JBYX JIET
oOy4eHHs B cTapliei MIKOJE, €CTECTBEHHO JOMOJHSSI JIPYr Apyra M IOCTEIIEHHO HACHIIAsCh
HOBBIMH TEMaMH U pazjiesiaMu. JlaHHbIN KypC SBISETCS HHTETPATUBHBIM, TOCKOJIBKY OOBETUHSICT
B ce0e coJliepKaHHe HECKOJIbKMX MaTeMaTHYeCKUX TUCIHIUIMH: aireOpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUH aHaJIU3, TEOPHUsSI MHOXKECTB U Jip. [To Mepe Toro Kak ydamiuecs: OBJIaJIeBatOT BCE
Oojiee MUPOKUM MATEMAaTUYECKUM allapaTtoM, Yy HHUX IOCIEA0BaTEIbHO (OPMHUpPYETCS U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MATEMATUIECKYIO MOJICIb PEAIbHOW CUTYAIlMH, IPUMEHSTh
3HaHUs, TOJYYCHHbIE B Kypce «AJreOpa ¥ Hayala MaTeMaTUYeCKOrO aHAJM3ay, JUIS PEHICHUS
CaMOCTOSITEIIBHO CPOPMYIUPOBAHHON MaTEeMAaTUYECKOHM 3ajaud, a 3aTeM HHTEPIPETHPOBATH
MOJIyYCHHBIH Pe3yIbTaT.

ConeprkaTenbHO-METOqMUeCKast JIMHUS «HucIa U BBIYUCIICHUSD) 3aBepiiacT (JOPMUPOBAHUE
HABBIKOB HMCIIOJIb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOPOE ObLJIO HAYaTO B OCHOBHOM mIKoJie. B
cTapiieil mkojie ocoboe BHMUMaHHUE yaenseTcss (OPMUPOBAHMIO MPOUYHBIX BBIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0sl UCIOJIb30BAaHHE PA3IUUYHBIX (POpM 3alucu ACHCTBUTEIHLHOTO
quciaa, YMEHUE pAlMOHAIbHO BBIMOJIHATH JIEHCTBUS C HUMHM, JAelaTh MPUKHJIKY, OLEHHUBATh
pesynbrar. OOydaromuecss MOJY4YaroT HaBBIKM MPUOMMKEHHBIX BBIYMCIECHUH, BBINOJIHEHUS
JEeUCTBUI € YMCIaMM, 3allMCaHHBIMM B CTaHJApTHOM (hopMe, MCIMOJIb30BaHUS MaTeMaTHYECKHX
KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUI.

JIuaus «YpaBHEHHMsS M HEPAaBEHCTBAa» PEAIM3yeTCsl Ha MPOTSDKEHHHM BCEro OOydeHUs B
CTapIiliedl MIKOJIe, TOCKOJIbKY B KaXIOM pazJiesie MporpaMMbl IPEeIyCMOTPEHO pelLIeHHe



COOTBETCTBYIOLINX 331a4. O0yJaronuecs OBIaIeBalOT Pa3INYHBIMU METOJAMH PELICHUS EIIBIX,
panMoHaNbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUECKUX
ypaBHEHUH, HEPABEHCTB U MX cuUCTeM. llomyueHHbIe YMEHUS UCHIOJB3YIOTCS MPHU UCCIIeT0BAaHUH
(GyHKIME ¢ MOMOIIBIO MPOU3BOJHOM, PEeIICHUM MPUKIAJAHBIX 337ad W 3aJad Ha HaXOXIACHUE
HanOOJIPIINX W HAMMEHBIIUX 3HaUeHUH (yHKuuuU. [laHHas copepikaTeNbHas JMHUS BKIIOYAET B
ce0s Takke (POpMUPOBAHHUE YMEHHUH BBITIOJIHATE PAcUYETHI 10 opMyliaM, IpeoOpa3oBaHUsI IETBIX,
panMoHANBHBIX, UPPALUOHATBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
coJepKamux creneHn u Jorapudmel. braromapst u3ydeHHIo anreOpanveckoro Marepuana
MIPOUCXOUT AajbHEHIee Pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIJICHHUS YYaIIHXcCs,
(bopMUpYIOTCS. HABBIKA JCTYyKTUBHBIX PACCYKIEHHH, pabOThl C CHMBOJIBHBIMH (OpPMaMH,
MIpe/ICTaBICHNs] 3aKOHOMEPHOCTEN M 3aBHUCHUMOCTEH B BHJI€ PABEHCTB UM HEpaBEHCTB. Ainredpa
npeuiaraet 3pGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHHS TPAKTHIECKUX M €CTECTBEHHO-HAyYHBIX
3aJ1a4, HarJIaJHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIUU U TpaduKu» TECHO NepervieTaercs ¢
JIPYTUMHU JTMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMbICJIE 3a/1a€T MOCJIEI0BAaTEIbHOCTh U3yUEHUs
Matepuana. VM3ydeHue creneHHo, moka3aTeabHOU, JorapuMuueckoil 1 TPUTOHOMETPHUUECKHUX
GyHKIUH, WX CBOWCTB W rpadUKoB, MCMOIB30BaHWE (DYHKIMU ISl PEICHHsS 3a1ad U3 JAPYTHX
y4eOHBIX TIPEAMETOB M PEATbHOMN JKU3HU TECHO CBSA3aHO KaK C MaTEMAaTHYECKUM aHAITU30M, TaK H
C pelIeHneM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM OoJTbIIoe BHUMaHUE yaensieTcst QOPMHUPOBAHUIO
YMEHHUsSI BBIpaKaTh (HOpMyTaMH 3aBUCUMOCTH MEKIY pa3jIMYHBIMU BEITUYWHAMH, HCCIEI0OBAThH
MoJIyueHHbIe (GYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepKaTeaIbHON JTMHUU HalleJIeH
Ha Pa3BUTHE YMEHUI U HaBBIKOB, NO3BOJISIOIINX BBIPAXKATh 3aBUCMOCTH MEXK/Yy BEIMUYMHAMM B
pasnmuuHO (opMe: aHATUTHYECKOU, rpadudeckoil u cioBecHo. Ero m3ydeHue crocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHUSI, CIIOCOOHOCTH K OOOOIIEHHWIO M KOHKPETH3AIIWH,
HCIIOJIb30BAHUIO aHAJIOTHUIA.

CopnepxatenpHas nuHus «Hauana mareMaTHueckoro aHaan3ay MO3BOJSET CYIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTUYeCKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSBJISIETCS BO3MOKHOCTh UCCIIEA0BATh U CTPOUTH I'paduKu QYHKUUH, ONPEAEsaTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIUUCIATh IO Guryp u o0bEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas conepkaTeinbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHHS MATE€MaTHMYECKMX MOJENel pealbHbIX CHUTyallud, HaXOXKICHUs
HAWIy4lllero pelIeHus B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-IKOHOMMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTMYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(OpMaJIbHO-IOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMUPOBAHUIO YMEHHUIl pacno3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTEeMAaTUKU B HaykKe, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HaOT O
BBIJIAIOIIMXCS PE3YJIbTATaX, [TOJIyYEHHBIX B X0OJI€ Pa3BUTUS MAaTEMATUKU KaK HayKH, U UX aBTOPax.

ConepxaTtenpHO-MeToAMYeCKast IMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSILEHA
3JIEMEHTaM TEOPUH MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE MTPEJICTABICHHS IIPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH M IMpeJularaloT Hanbosee YHUBEPCAIbHbBIN S3bIK, 0ObEANHSAIONINN
BCE pas3enbl MaTeMaTHMKHM W €€ TNPWIOKEHHH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYecKue
JMCUUIUIMHBL B equHoe 1menoe. [1o3ToMy BaXXHO AaTh BO3MOXHOCTh IIKOJIBHUKY MOHMMATh
TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOW MaTeMaTUKU M HCHOJIb30BaTh €ro Julsd
BBIPAXKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Havana MareMaTUYeCKOTO aHaJIM3a» MPHUCYTCTBYIOT TAKXKe OCHOBBI
MaTeMaTH4YeCKOTO MOJICIMPOBAHUS, KOTOpbIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM IMOCTPOEHUS
MoJieNiel peaNbHbIX CUTYyalluil, UCCIEOBAHUS 3TUX MOJIENIEeH C MOMOIIBIO anmapara areopbl 1



MAaTEMaTUYCCKOIO aHaJIM3a W MHTCPIPETAIMU IOJYUYCHHBIX PC3YJIbTATOB. Takue 3aJaHus
BIUIETEHBI B KaXIbli W3 Pa3/EIOB NPOrpaMMbl, MOCKOJIBKY BECh MaTepuall Kypca LIHUPOKO
HCIIOJIB3YCTCA MJIA PCHICHUSA MPUKIIAAHbIX 3a1a4. HpI/I PCHICHUN PCAJBbHBIX NPAKTUYCCKUX 3aJa4
ydamuecsi — pa3BUBAlOT  HAONIONATENbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbcs, HMCIOJIB30BATh AHAIOTHIO, 0000MIaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
I[eﬂTeJH)HOCTI) 110 (1)0pMI/IpOBaHI/IIO HAaBBIKOB PCHICHHUA IMPUKIAAHBIX 3ada4 OPraHu3yCTCsa B
Ipolecce U3y4eHHUs BCeX TeM Kypca «AnreOpa 1 Hadasla MaTeMaTHYECKOT0 aHAJIN3ay.

BOCIIUTATEJIbHBINA MIOTEHIIUAJ YYEBHOI'O IIPEJMETA «Anre6pa u Hauajia
MaTeMaTH4YeCKOIr0 aHAJIN3a»

* YCTAHOBJIEHHE JIOBEPUTEIbHBIX OTHOLIEHHM MEXAYy YYMUTEIeM M €ro Yy4eHHKaMH,
CHOCOOCTBYIOUIMX MTO3UTUBHOMY BOCIPUSATHIO yYAIIUMUCS TPpeOOBaHUM U MPOCHO yUUTENs Yepes
KUBOHM nuainor, MpUBJIEYEHHWE HX BHUMaHUsA K oOOcykIaemMoll Ha ypoke uHpopmanuuy,
aKTUBU3AIMIO MX [I03HABATEIbHOM JESITEIbHOCTH 4Yepe3 MCIOIb30BaHUE 3aHUMAaTeNbHBIX
AJIEMEHTOB, UCTOPUN U3 KU3HU COBPEMEHHUKOB;

* IPUMEHEHHUE B XO/I€ YPOKa MHTEPAKTUBHOTO B3aUMO/JICHCTBUS 00yUaromuxcs (JIMCKyCCHH,
YpOK - JIeTIoBasi Urpa, rpymnnoBas paboTa uian padoTa B mapax u ap.);

* IpOBeJeHHE YYEOHBIX (OJIMMIIMA/IbI, MAaCTEP-KJIACCOB U JIp.) U y4eOHO pa3BiIeKaTeIbHBIX
MEpOTNPUATHI (TypHHUPBI, BBICTABKM TEMaTHYECKOIO PYYHOIO TBOpYECTBA (M3TOTOBJIEHUE
MoJenel, pUCYHKOB U TIp.) U JIp.);

* ucnons3zoBanue MKT u aucTaHIMOHHBIX OOpa30BaTENBHBIX TEXHOJIOTHM 0OO0ydeHUs
(mporpaMMBI-TpEHaXEPbI, TECTHI B 3JIEKTPOHHBIX IPUIIOKEHUAX, MYIbTUMEINNHBIE PE3EHTALINHY,
Hay4YHO-TIONYJISIpHBIE Nepeaayu, (puiabMbl, 0Oydarolue CalThl M NMPOrpaMMbl, YPOKU OHJIAMH,
BHJICO JICKITUHU, BUJICO KOH(DEPEHITUH U JIp.);

* UCIOJIb30BAHNE BOCIHUTATENBHBIX BO3MOKHOCTEN COAEp)KaHUS yUeOHOTO IpeaMeTa uepes
JEMOHCTPALMIO JIeTSIM IMPUMEPOB OTBETCTBEHHOT'O, TI'Pa)<IaHCKOTO IOBEJIEHMSI, MpPOSBICHUS
YeJI0BEKOII00Us M J00pOCEpIeUHOCTH, MEPEBOJ COACP)KAaHUS C YPOBHS 3HaHMN Ha YpOBEHb
JIMYHOCTHBIX CMBICIIOB, BOCIPUATHE LIEHHOCTEH uepe3 moa00p COOTBETCTBYIOIIUX TEKCTOB VIS
YTEHUs, 3ajad Juld pPELIeHHs, NMPOOJIEMHBIX CHUTyaluud Juid OOCYXIEHMs B Kiacce, aHalu3
IIOCTYIIKOB JIt0/IeH, UCTOpU Cyne0, KOMMEHTapuH K IPOUCXOIAIIMM B MUPE COOBITUSM U JIp.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yuebHOM mutaHe Ha M3ydeHHE Kypca ainreOpbl M Hayall MaTeMaTHYecKOro aHaiu3a Ha
yriayoaeHHOM ypoBHE oTBOoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 4acoB (4 yaca B HEJIEINIO).

YYEBHO-METOIUYECKHWI KOMILJIEKC

10 xmacc
Maremaruka: Anrebpa M Hayajla MaTeMaTHYECKOTO aHallM3a, TeoMeTpus: AnreOpa W Havaia
MatemaTuueckoro ananusa/ AnumoB HIA., Komsrun FO.M., TkaueBa M.B. u apyrue - AO

«31aTenbpCTBO ((HpOCBeH_IeHI/Ie»

11 kmace
Maremaruka: Anrebpa ¥ Hayala MaTeMaTHYeCKOro aHalu3a, reoMeTpus: Anrebpa u Havana
MatemaTuueckoro ananusa/ AnumoB LI.A., Komsrun FO.M., Tkauea M.B. u apyrue - AO

«31aTenbCTBO ((HpOCBCIJ_ICHI/IC»

COJEP)KAHUE OBYYEHUA



10 KJIACC

Yuciaa ¥ BbIYMCICHUS

Parmmonanbubie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. Ilpumenenue qpodei 1 NpoLEHTOB [UIsl PEIIeHUs IPUKIaIHbIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTButenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
OIEpalMM C JIECHUCTBUTEIBHBIMU YHCIAMU. MOJyib IEHCTBUTEIBHOIO YMCIIA U €ro CBOMCTBA.
[TpubnmxEHHbIE BBIYMCICHUS, TPaBWIa OKPYTJICHHSA, NPUKHIKA M OLEHKa pe3yiabTara
BBIYMCIICHUM.

Crenens ¢ uensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMnycy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a4a4 U IPECTABJICHNS JaHHbIX.

Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTapU(PMBI.

CuHyc, KOCMHYC, TaHT€HC, KOTAaHT'€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa M TOXJECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBRa.

OcHOBHBIE METObI PEHICHUSI LENIbIX U IPOOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJJHOU NepeMeHHOH. JleleHne MHOTOUYIEHa Ha MHOTOWIEH ¢ OCTaTKOM. TeopeMa
be3y. MHorounens ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

HppaumnonansHsle ypaBHeHUs. OCHOBHBIE METO/IbI PELICHNS HPPALMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTrapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YpaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue Qopmynbl. IIpeoOpa3oBaHre TPUTOHOMETPHUUECKHUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YPaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOWCTBA, BBIYHUCIEHUE €r0
3HAUYEHMs], IPUMEHEHUE ONPENEIIUTENS )i PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBI JIMHEHHBIX ypaBHEeHM. VccienoBanue nocTpoeHHOU
MOJIENIH C MIOMOILBIO MAaTPUI] U ONIPEAEIUTENEH.

IlocTpoeHre MaTeMaTHYECKUX MOJEJIEH PEAJbHOM CHTyallud C IOMOIIbI0 YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a1a4 U 3a1a4
U3 Pa3InYHbIX 00JIaCTel HAYKU M pealbHON JKHU3HU.

DyHKUUM U TPaPUKU

OyHkims, crnocodbl 3amaHus QyHkiuM. B3aumMHO oOpatHble ¢(yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. SnemeHTapHble peodpa3zoBaHus rpaduKoB (QyHKIIMMA.

OO6nactp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkuuu. Hymn gynkmuu. [Tpomexyrku
3HakonocTostHCcTBa. UETHble M HeuéTHble QyHKUUM. [lepuognueckue QyHKiuu. IIpomexyTku



MOHOTOHHOCTH (D)yHKIHMH. MakCUMyMbl U MHUHUMYMBI (GyHKIMU. Hambosblnee 1 HaMeEHbIIEe
3Ha4YeHUs1 PYHKIIUH HAa IPOMEKYTKE.

JIuneiiHasi, KBaJpaTuyHas U JpoOHO-TMHEHHAs (YyHKIHUU. DIeMEHTapHOE UCCIIEI0BAaHNUE U
MMOCTPOCHHE UX TPAPHKOB.

Crenennasi QyHKIMSA C HAaTypaJbHBIM M II€TBIM TNoKazareneMm. EE cpoiicTBa U rpaduk.
CaoiictBa 1 rpaduK KOpHA N-Oi CTerneHW Kak (YHKIUKM OOpaTHOM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKINH, X CBOWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

Tpuronomerpudeckass OKpPYXHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (YHKIUH
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimnsa

IlocinenoBaTenbHOCTH, CIIOCOORI 3aaHus MTOCIEN0BaTEILHOCTEH. MeTo ] MaTeMaTHYECKOMN
UHAYKIUA. MOHOTOHHBIE M OTrpaHUYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMmeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T'€OMETpUYECKON MpOTPECcCHH.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonb30BaHne mporpeccuu Jiisl pelieHus peajibHbIX 3aJad MPUKIaIHOTO XapaKTepa.

HenpepriBabie hyHKIIMN U BX cBO#CTBA. TOUukM pa3pbiBa. ACUMIITOTHI TpauKOB (QYHKITHIA.
CpoiicTBa (hyHKIIMIA HEMPEPHIBHBIX Ha OTpe3Ke. MeToa MHTEPBAJIOB ISl PEIICHHS HEPABEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 7151 PEIICHUS 3a/1a4.

[TepBas u BTOpasi mponsBoaHble QyHKIMH. OnpeneneHue, rTeOMETPUIECKUN U (PU3HICCKHUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBoHbie aeMeHTapHbIX QyHKUUN. [Ipor3BoaHAs CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta i ONHMCAaHUsl PEalbHBIX IPOLIECCOB M
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIACC

Yucia ¥ BBIYUCTICHUSA

Hartypanbuble u nenbie uucna. [lpuMeHeHue MNPU3HAKOB JENMMOCTH IENbIX YHCEN,
HaumOompIMii o0muii aenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYIIO, anroput™a EBKinaa i1 penieHus 3a/1a4 B MebIX YMCIax.

KommnekcHeie uucma. AnrebOpaumdeckass W TpUTOHOMeTpuueckas (OpMbl 3amucu
KOMIIJIEKCHOTO Yncia. ApupMeTH4ecKre onepanu ¢ KOMIUIEKCHBIMU uncnamu. M3obpaxenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU miockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3
KOMITJIEKCHOTO 4yucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN ISl pelieHds (U3UYECKUX U
TeOMETPHYECKUX 3a/1a4.

YpaBHeHUS M HEPABEHCTBA



Cucrema U COBOKYITHOCTh YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI -
cieCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUYCCKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUYECCKOU
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckux HEpaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/bI PELICHUSI CUCTEM U COBOKYTHOCTEHN pallMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MIO0KAa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu.

[IpumeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUIO MaTEMaTHMYECKUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTell HAayKM W peanbHOM JKU3HM, HMHTEpIpeTaus NOJyYEeHHBIX
pe3ynbTaTOB.

DyHKUUHN U rpaGuKU

I'paduk xommosuumu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM TMJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue meTo bl pelieHNs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToAbl pelieHus
3a/1a4 ¢ mapameTpaMH.

Hcnons3oBanne rpadukoB (GYHKIUN I UCCIETOBAHUS TMPOIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpuMeHeHre TPOU3BOAHON K MCCIEIOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYEHUH HETPEPHIBHOM (PYHKIIMHM HA OTPE3KeE.

[IpuMeHeHne TPOW3BOJHON U1l HAXOXKJICHHS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/jayax, s ONpENeNIeHUsT CKOPOCTH M YCKOpPEHHUsS mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBoOOpa3HbIX. [lepBooOpa3Hbie 31eMEHTApHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpruuecknii CMbIC]I UHTErpasia. Beruucinenue onpeneinéHHoro uHTerpaia
o ¢popmyne Herorona-Jleitoaua.

[Ipumenenune wuHTErpaga i HAXO0XACHUS IUIOMAACH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumeps! pemenuit auddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupOBaHNe
pEabHBIX MPOLIECCOB C MOMOIIBI0 AU PepeHIIUANTbHBIX YPABHEHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATUYECKOI'O AHAJIU3A» (YTJYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JJUYHOCTHBIE PE3YJIBTATHI

1) rpa’aaHcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIEeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPakJaHCKOTO 0OIIecTBa



(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKON TPAXKAAHCKON MACHTHUYHOCTH, YBOKEHHUS K MPOILIOMY H
HACTOSIIEMY POCCHUIMCKOW MATEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHUSIM POCCHUUCKUX
MAaTEMAaTUKOB M POCCUMCKONW MATEMaTUYECKOMN IIKOJbI, MCMHOJb30BAHUE ITHUX JIOCTHKECHUU B
JIPYTUX HAYKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHME JIYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapoaa, cHOopMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTIDKCHUM HAyKH M JCSTENBHOCTHIO YYEHOTO, OCO3HAHWE JMYHOTO BKJIAJa B TMOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUasi ICTETUKY MAaTEMAaTHUYECKIX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, PEIICHUM, PacCCyXICHUH, BOCHPHUUMYHBOCTh K MATEMAaTUYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB HCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTHh YMEHUS MPUMEHSATh MaTEeMAaTUUECKHE 3HAHUs B HHTEPECax 3JJ0pOBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
NMUTaHue, COATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PETYISIpHAs (PU3UYECKasi aKTUBHOCTH),
(hM3UYIECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03J0POBUTEIHHOM JAESITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJly, OCO3HAHHE LIEHHOCTH TPYI0JIIOOUS, HHTEPEC K pa3IudHbIM cdepam
npodeccuoHabHOM JesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccun ©W  peaau30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 33J1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh DKOJIOTHYECKOW KyJIbTYphl, TIOHHMMaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
rJ1006aJIFHOTO XapaKTepa 3KOJOTHYECKUX MPoOIieM, OpUeHTAIIHsI Ha TPUMEHEHHUE MaTeMaTHYeCKUX
3HAHMI 715 pelIeHU 3a7a4 B 00J1aCTH OKpY>Karolel cpe/ibl, IIIaHUPOBAHKE MOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEICTBUM 17151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOIECTBEHHOW MPAaKTUKH, MOHUMAaHUE MATeMaTHYEeCKOW HAyKd Kak cgepbl
YEJI0OBEUYECKOUN AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIU3ALINU,
OBJIAJICHUE S3BIKOM MAaTEMaTHUKU U MaTEMaTHYECKOM KYJIbTYpPOU KaK CpEeJICTBOM MO3HAHMS MUpa,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO ACATENbHOCTh UHIMBUAYAIIBHO U

B IpyIIIE.

METANIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble Jornueckue aeiicTBUA:



BBISBJIAITh M XapaKTEPH30BaTh CYHIECTBEHHBIC IMPHU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy MNOHATHAMH, (POPMYIUPOBATH ONpEACTCHUS IOHATHH,
yCTaHaBIIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALMK, OCHOBAaHUSA Ui 000OIIeHUsS U
CPaBHEHMsI, KpUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POpPMYJIHpOBaTh U IPEOOpPa30BBIBATH CYKJEHUS: YTBEPAUTENbHbIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYUs B (akTax,
JAHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, Mpeajgaratb KpUTEpUU JJIs  BbBISBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUN;

JIeNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKII0YeHNH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MIPOTUBHOI0), BBICTPAaWBaTh AapPryMEHTAlUIO, NPUBOJUTH MPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATH C1IOCO0 perieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHMS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBarebckne 1eicTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BOINPOCHI, (PUKCHpYIOIIKE MPOTUBOpEUYHE, MpoOIeMy, yCTaHaBIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MIPOBOJUTH  CAMOCTOSITENIBHO  CIITAHUPOBAHHBIA  OKCIIEPUMEHT, HCCIIEJOBaHHE IO
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJICHHUS, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEHN MeX /1y 00BEKTaMHU, SBICHUSMH, IPOLIECCAMU;

CaMOCTOATENBHO (popMyaHpoBaTh 00OOIIEHUS M BBIBOJIBI [0 pe3ysbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011eHMIT;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BbIABUIaTh MPENOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE 1eDUIUTE HHPOPMALIMH, JaHHBIX, HEOOXOIUMBIX AJIS1 OTBETAa Ha BOMIPOC U AJIS
peleHus 3a1a4u;

BbIOMpaTh MHGOpPMALMIO M3 HMCTOYHUKOB  PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATb,
CHUCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HMHGPOPMALMIO PpA3IUYHBIX BUAOB U (opMm
IIPEICTABIICHMUS;

CTPYKTYpUPOBATh HH(POPMALIHIO, IPEACTABIATH €€ B pa3InYHbIX POPMax, UIUTIOCTPUPOBATH
rpagu4ecKu;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSATENbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JeHCTBUSA

Oo0menne:

BOCIPUHUMATh U (QOPMYIUPOBATh CY)KJIEHHS B COOTBETCTBUU C YCIOBHUSMHM M LEISAMHU
oOI1eHus, SICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX
TEKCTax, AaBaTh NOSCHEHNUS 110 X0y PELIEHHS 3a/1a4l, KOMMEHTHPOBATH ITOJIYy4ECHHBIN PE3YIIbTAaT;

B X0Jie 00CYXJEeHHUS 3a7aBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOW TEeMBbI, MPOOJIEMBI,
pemaeMoi 3ajauu, BbICKa3blBaTh WJEH, HALIEJICHHBIE HA MOMCK PELIEHMs], COMOCTaBJIATh CBOU



CYXJIEHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAJIOTa, OOHApYKUBATh PAa3IM4UE U CXOJCTBO
MO3UIINIA, B KOPPEKTHOU opme (popMyaHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

MPECTaBIATh PE3YJIbTAaThl PEIICHUS 3a/aud, SKCIHEPUMEHTa, WCCIEHOBAHUS, IPOEKTa,
CaMOCTOSITEIILHO BEIOMPATh (POpPMAT BBICTYIUICHHS C YUETOM 3aa4 NMPE3CHTALMH U 0COOCHHOCTEH
ayJIUTOPHUH.

PeryisiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIaH, aJTOPUTM pPEIICHHs 3aJaud, BHIOMpATh CIOCOO pemIeHHs ¢ y4ETOM
MUMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUN C YYETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAaHUS COBEPIIAEMBIX W CTBHIA
U MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TTPOLIECCa U pe3yabTaTa PelICHNsT MaTeMaTHIECKOW 3a1auu;

MPEIBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TNPH PENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX ONTHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IICNIN U YCIIOBHUSIM, OOBSCHATEH IIPUIMHBI JIOCTIKCHUS
WIA HEJIOCTIDKEHHs Pe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, NPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenensaTh BHABI padOT, TOTOBapUBATHCS, 0OCYXIATh
MPOIIeCcC U pe3yibTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOJCH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCYXIeHUSI, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» U UHBIE), BBIIOIHITH CBOIO YaCTh paOb0OTHI U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMU
YJieHaMd KOMaHJbl, OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy obOyuenns B 10 kjacce oOy4arouuics IOMYYUT CICIYIOIIUE TMPEIMETHBIE
pe3ynbTaThl O OTIACIBHBIM TeMaM pabodeil mporpamMmbl yueOHOTO Kypca «AnreOpa M Hadana
MAaTEeMaTHYECKOTO aHAJIU3a»:

Yucua ¥ BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PAMOHAILHOE YUCIIO, OECKOHEUHAsl MepruoanYecKas
Ipo0Ob, MPOIEHTHI, UPPAUOHATIBLHOE YHWCIIO, MHOKECTBA PAIMOHAJIBHBIX U JEHCTBUTEIBHBIX
YHUCEeN, MOYJb ACMCTBUTEIBLHOTO YUCIA;

MPUMEHSTH APOOU U MPOLEHTHI I PEIICHUs IPUKIAIHBIX 334 U3 PA3IUYHBIX OTpacien
3HaHUH U PEAIbHOM JKU3HU;

MPUMEHATh TPUONIKEHHBIE BBIUUCICHUS, MPABUIA OKPYTJCHHS, MPUKUAKY U OIIEHKY
pe3ynbTaTa BEIYMCIICHUH;

CBOOOJHO ONEPUPOBATH MOHSATHEM: CTENEeHb C IIeNbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOANTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN JUIsl PEHICHHs] MPAKTHYEeCKUX 33734 |
MPEACTABICHUS JAHHBIX;

CBOOOHO OTEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;



cBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETIEHB C PAlMOHAIBHBIM ITOKa3aTeleM;

cBOOOJTHO ONEpUPOBATH MOHATUSAMU: JIoTapu(M dYHCIa, NECATUYHbIE W HATypaJbHbBIC
norapumsl;

cBOOOJTHO OIEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'C€HC YHCIJIOBOTO
apryMeHTa;

OTIEpUPOBATh NOHATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHus1 U HepaBeHCTBA:

cBOOOJTHO OTIEPUPOBATH MOHATUSMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC
YpaBHEHUS U ypaBHEHUS-CIIEICTBUS, PAaBHOCHIIbHbIE HEPABEHCTBA;

MPUMEHSATh DPA3IMYHbIE METOJbl PEHICHUS PAMOHAIBHBIX M APOOHO-PaIIMOHATBHBIX
YpaBHEHUM, TPUMEHATh METOJI UHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHUSIMU: MHOTOWIEH OT OJHOW MEPEMEHHON, MHOTOWIEH C
1enbIMU K03 puiienTaMu, KOpHU MHOTOYJIEHA, IPUMEHSTD AeJI€HUE MHOTOYJIeHa Ha MHOTOWIEH
¢ ocTatkom, Teopemy besy u reopemy Buera st peuienus 3aaay;

CBOOOJHO ONEpUpOBaTh MOHATUSIMU: CHCTEMa JIMHEHHBIX ypaBHEHUM, MaTpula,
ONpENCIUTENb MATPULBl 2 X 2 W €ro reOMETPUYECKUU CMBICI, HWCIOJIb30BaTh CBOWCTBA
ompenenuTeNs 2 X 2 /i BbIYMCIEHUS €ro 3HaueHHs], MPUMEHATh ONPEACTUTENN ISl pelICHHS
CUCTEMbl JIMHEMHBIX YpaBHEHUH, MOJEIMPOBATh peajbHble CUTYallMd C TOMOIIbIO CHCTEMbI
JUHEHHBIX YpaBHEHMH, HCCIENOBaTh MOCTPOEHHBIE MOJEINW C TMOMOMIIbI0 MaTpull U
onpeenuTeNel, THTePIPETHPOBATh MOJIy4YEHHBIH PE3yNbTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMMU J1J1s TpeoOpa3oBaHUsl BbIPaKEHUH;

BBITIOJIHATE  MpeoOpa3oBaHMsl UYUCIOBBIX  BBIPAKEHMH, COJEpXKAIIUX CTENEHU C
palMOHANIBHBIM MOKAa3aTeIeM;

WCIIONb30BaTh  CBOWCTBA  JioTapudMOB uUIsi  MPeoOpa3oBaHHUs  JIOTapUPMUISCKUX
BBIPAKECHUI;

CBOOOJHO  OMEpUPOBaTh  MOHATUSIMHM:  HppAllMOHANbHBIE,  [OKa3aTelbHblE U
Jorapu(MUUecKue YpaBHEHUsI, HAXOJUTh UX PELICHHS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEX0/I0B
WJIY OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (QOpMYNIbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJHO OMEpUPOBAaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSATH
Heo0xotuMble GOPMYIIBI ISl PEICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUN;

MOJENUPOBATh pEAIbHbIE CHUTYallMM Ha s3bIKe anreOpbl, COCTABJATH BBIPAKEHUS,
YpaBHEHUs, HEpPaBEHCTBA MO YCIOBHMIO 3aJlayd, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BAHMEM amapara anreOphl.

DOyHKUUH U TPapuUKU:

CBOOOZHO OMEPUPOBATH MOHATUSAMU: (DYHKIMS, CHOCOOBI 3anaHus (DYHKIUU, B3aHMHO
oOpaTtHble (QYHKUMH, KOMMO3ULUS (YHKIHH, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIC
npeobpa3oBaHus TpapUKoOB QyHKLUH;

CcBOOOJIHO ONEpUpPOBaTh MOHATUSAMHU: OOJIACTH OMpPENENCHUs MU MHOXKECTBO 3HAUYEHUH
GbyHKIMH, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJITHO OMNEpPUPOBATH MOHATUAMU: UYETHBIE U HEUETHbIE (DYHKIMH, MEPUOJUUECKHUE
GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMYMbl W MHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHHEe (DYHKITUU Ha TPOMEKYTKE;



CBOOOJHO OIMEpPUPOBATh TOHATHUAMU: CTCTICHHAsS (DYHKIUS C HATYpaJbHBIM M IEJIBIM
noxaszateneM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM U IENIBIM IOKa3zaTesieM, rpaduk
KOpHS N-0if CTENeHN KaK (DYHKIIMH OOPaTHOM CTENECHH C HATYPabHBIM TOKa3aTelieM;

OTICpUPOBATh MOHATHSIMH: JIMHEHHAs, KBaJapaTWdHas ¥ JpPOOHO-TMHEHHAs (QYHKIIHUH,
BBITIOJTHATE 3JIEMEHTAPHOE UCCIICIOBAHUE M IOCTPOCHHE UX IPA(HKOB;

CBOOOJHO OIEPUPOBATH MOHATHSIMHM: TOKa3aTelbHAs U JiorapudMudeckas (yHKIHH, WX
CBOMCTBaA M I'paUKH, UCIOJIL30BATh UX I'Ppa(UKH TS pEIICHUS YpaBHECHUMH;

CBOOOJHO OIEPHPOBATh MOHSITHSIMH: TPUTOHOMETPUYECKAS] OKPYKHOCTh, OIPEICICHUE
TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOTO apTyMEHTa;

WCIIONb30BaTh Tpaduku (GYHKIUN I UCCIIENOBAaHUS IMPOIIECCOB U 3aBHUCHUMOCTEH MpHU
pelieHun 3a1a4d U3 APYruxX y4eOHBIX MPEIMETOB M PEaTbHOM >KU3HHU, BBIpAXaTh (POpMyJIaMH
3aBUCUMOCTH MEXY BETUYMHAMU;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OTEpUPOBATh TMOHATHSAMHU: apu(METUUECKass U TeoMeTpHYecKas Mporpeccus,
0ecKOHEYHO yObIBaroIlasi FreOMETpHUecKas MpOrpeccusi, JIMHEHHBIN 1 SKCIIOHEHIIMABHBIN POCT,
(hopmya CIIOKHBIX MPOIIEHTOB, UMETh MPEICTABIIEHUE O KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCUU TSI PEIISHUS PEaIbHBIX 3a/1a4 MIPUKIIAIHOTO XapaKTepa;

CBOOOJIHO  OMEpUpPOBATh TOHATHUSAMHU:  IIOCIEIOBATEILHOCTh, CIOCOOBI  3a/JaHUs
MOCJIEI0BATEILHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIEIOBATEILHOCTH, TIOHUMAaTh OCHO BBI
3apO’KJICHUS MAaTEeMAaTUYECKOT0 aHajIn3a Kak aHann3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEPHPOBATH MOHATHUSIMH: HEMPEPHIBHbIE (DYHKIIMH, TOYKH pa3pbiBa rpaduka
($hyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CBOOOZHO ONEpUPOBATH MOHITHEM: (YHKIUS, HENpephlBHAs Ha OTpe3Ke, MPUMEHSTH
CBOMCTBA HEMPEPHIBHBIX QYHKITUN TSI pEIICHUS 3a/1a4;

CBOOOJHO OMNEpUPOBATh TMOHATUSAMU: TIepBasi U BTOpas MPOU3BOJHbIE (DYHKIUH,
KacaresbHas K Tpaduky QyHKIUH;

BBIYHCIISITH POU3BOJIHBIE CYMMBI, IPOU3BEICHH S, YACTHOTO U KOMITO3UIIUH JBYX (DYHKIIUH,
3HATh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKIINA;

HCI0JIb30BAaTh T€OMETPUUYECKUN U (PU3NYECKHUIT CMBICI TPOU3BOIHOM JUIsl pEIIeHUs 3a/1au.

MHokecTBa M JIOTHKA:

CBOOOHO OMEpUPOBATH MOHATUAMU: MHOXKECTBO, OTIEpAIllUU HaJl MHOKECTBAMU;

HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JUIsi ONMHCAHUS PeabHBIX MPOLIECCOB U
SIBIICHUH, TIPU PEILICHUH 3a/1a4 U3 APYrUX yueOHBIX MPEIMETOB;

CBOOOZHO OMNEpPUpPOBATh MOHATUSIMU: OIpEAeTCHUE, Teopema, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MAaTeMaTH4YeCKOro OOBEKTa, JI0Ka3aTelNbCTBO, PABHOCUJIIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydaroluiicsi MOJIYYHUT CIEIYIOIIME MpeIMETHbIC
pe3ynbTaThl O OTIACIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «AnreOpa M Havana
MaTeMaTHYECKOTO aHAJIN3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OINEpPUPOBaTH TMOHATHSAMHU: HATypalbHOE M 1EJ0€ YHCIO, MHOXECTBA
HaTypaJbHBIX U IEJIBIX YMCEN, UCIOJIb30BaTh MpU3HaKu AenuMocTtu nenbix uncen, HOJ u HOK
HaTypaJbHbIX YUCEN IJIs PEIIeHUs 3a]1a4, IPUMEHATh alroput™ EBknnaa;

CBOOOHO OMEPHPOBATH MOHSATHEM OCTAaTKa MO MOJIYIII0, 3alMChIBATh HATYypalIbHBIE YUCIIA B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,



cBOOOJTHO ONEPUPOBATH MOHATHAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCe, MPEICTABIIATh KOMIUICKCHBIC YHCIIa B aJlreOpandeckoil M1 TPUTOHOMETPUYECKoi dopme,
BBITIOJIHAT apu(METHUECKHIE OTIepalii ¢ HUMHU B N300paXkaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

cBOOOJHO  OMEpHpOBaTH  TMOHATHAMHU:  HppPAalMOHANbHBIC,  TOKAa3aTelbHBIE U
norapu(pMUYECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C MOMOIIBIO PABHOCHIIBHBIX NIEPEX0I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEelIeHHH TPUTOHOMETPUIECKOTO YPaBHEHHUS;

cBOOOJTHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
He00X0IuMbIe (DOPMYITBI JIJISl PEIICHHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

cBOOOJTHO OTMEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-CIICACTBHUS, HAXOUTh PEIICHUSI CUCTEMBI H COBOKYITHOCTEH
paIMOHATILHBIX, HWPPAIMOHATBHBIX, TIOKA3aTSIBHBIX H JIOTApU(DMHUUYSCKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTh paluoOHANbHBIC, HWpPpAIMOHAJIBHBIE, IIOKa3aTeNbHbIE, JOTapu(pMHUYECKHe U
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, COACPIKAIINE MOIYIIH U TTapaMeTphI;

MPUMEHSTH rpadUIecKrue METOIBI IJISl peIICHHs ypaBHEHU H HEPABEHCTB, a TAKXKE 3a/1a4 C
napamMeTpamu;

MOJICTUPOBATh pEaJbHBIE CHUTYyallMM Ha SI3bIKE aireOpbl, COCTABJIATh BBIPAKCHUS,
YpaBHEHHsI, HEPABEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33]1auH, HCCIIE0BAThH MIOCTPOCHHBIE MOICIH
C MCIIOJIb30BAHHUEM arrapara areOpbl, HHTEPIPETHPOBATH IOTYYSHHBIA PE3YIIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH Ipa@UKU KOMIO3UIMU (QYHKIUI C MOMOUIBIO 3JIEMEHTApPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIUA;

CTPOUTH F'€OMETpUYECKHe 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPHUICCKUX (PYHKITHIA;

MPUMEHATh PYHKUIUHU I MOJAETUPOBAHUS U HUCCIIEIOBAHUS pPeaTbHBIX MPOLIECCOB.

Hauyajna maTeMaTH4eCKOro aHaJIM3a:

HCIOJIb30BaTh TMPOU3BOJHYIO Uil HCcleAoBaHHUS (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHHS (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIO0JIb30BaTh MPOU3BOAHYIO NIl HAXOXKJICHHS HAWIYYLIEro pelIeHHs B MPUKIAIHBIX, B
TOM YHCJIE COLUATbHO-DKOHOMUYECKHX, 3ajadax, AJs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH TpaduKoOM;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: TIEpBOOOpa3Has, ONpeAeaEHHbIA UHTErpal, HAXOIUTh
epBoOOpa3HbIe DIEMEHTAPHBIX (YHKIMI M BBIYHCIATH HHTErpan mo ¢opmyne HproToHa-
JleliOnuma;

HaXOJUTh IUIOMAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MMOMOIIBIO HHTETpala;

MMETh TPEJICTaBICHHE O MAaTeMaTHYeCKOM MOJICIMPOBAHUM HA TMPUMEPE COCTABIICHUS
mddepeHnanbHbIX ypaBHEHUH;

pemath NpUKIaJHbIE 33/1a4k, B TOM YHCIE COIMATbHO-2KOHOMUYECKOTO M (hPU3MUYECKOTO
XapakTepa, CpeICTBaMUd MaTeMaTHYEeCKOTO aHalln3a.

OPTAHM3AILIMS MPOEKTHOM U YYEBHO-UCCJIEJTOBATEJbCKOM
JAEATEJIBHOCTHU OBYYAIOIINXCHA
IIpoexTHO-UCCIENOBATENBCKAS JEATENBHOCTD OTHOCHUTCS K  olsactu JETCKOU
CaMOCTOSITEJIBHOCTH,  OCHOBBIBACTCS ~ HA  MHTEpecax  LIKOJIBHUKOB, IPUHOCUT UM
yJIOBJIETBOPEHHE, a 3HAYUT, TUYHOCTHO-OPUEHTHPOBaHA Ha KaxJ10ro pedenka. Ocoboe 3HaueHHe



MIPOEKTHO-UCCIEA0BATEIBbCKOMN ACITEIPHOCTA B HAYAJIBHOM LIKOJIE 3aKIK0YAETCA B TOM, UTO B €€
Mpoiiecce OHU MPUOOPETAIOT COLUATIBHYIO MPAKTUKY 3a MPEJeIaMH IIKOJIbI, aJalTUPYIOTCS K
COBPEMEHHBIM YCIIOBUSIM KU3HH.
esqb10 NPOEKTHOM 1eATEJIbHOCTH SABJSIETCS:

e  @DOopMHUPOBAHHME AKTUBHOM CAMOCTOSTEIbHOW U MHULIMATUBHOW MTO3ULMHU YyYAILIUXCS B

YUYCHUHU.

e  ®opMHUpOBaHHME YHUBEPCAIbHBIX YUEOHBIX IEHCTBUM.

e Pa3BuTHe MO3HABATEIBHOIO MHTEPECA YUALINXCS.

e Peanu3zanus NpyUHIMIIA CBSI3U O0YUEHUS C KU3HBIO.

TemaTHKa MPOEKTOB
1. T'eomerpuyeckure GopmMbl B UCKYCCTBE.
2. I'padsl 1 X MPUMEHEHHUE B aPXUTEKTYPE.
3. Marpuynas anredpa B SKOHOMHKE.
4. 3anaun MEXaHUUYECKOro mpoucxoxaeHus. (I'eomerpus mace, sIKCTpeMaabHbIE 3a]a4n )
5. Maremaruueckuii OUIbAp/I.
6. BeposSTHOCTHO-CTAaTHCTUYECKUH TTOAX0]] K KOMITBIOTEPHOH 00pabOTKe JaHHBIX.
7. MopenupoBaHHe KOJOTHYECKHX ITPOIIECCOB.
8. Bupycel u Oakrepun. (I'eomerpuueckas (opma, pacroyioK€HHE B IMPOCTPAHCTBE, POCT
YUCJICHHOCTH. )
9. dunHaHCOBas MaTeMaTHKa.
10. Yeprexu, GUTYpHI, IMHAA U MATEMAaTHICCKUE pacUeThl B KPOWKE U IIUTHE.
11. PucyHku Ha KOOPAWHATHOM MJIOCKOCTH
12. Metonbl mocTpoeHus rpad)uKoB YpaBHEHUH U COOTBETCTBUIN
13. dynkuroHANIBbHO-TpadUUEeCKUil TOIX0/1 K PEIICHUIO 3a/1a4
14. Maruueckue KBaapaThl
15. Co¢usmsbl 1 MapagoKChI
16. I[TocTpoeHue MIOCKUX KPUBBIX B MOJSPHBIX KOOPIUHATAX
17. MaremaTtudeckuii iBeTHUK: po3bl [ Buao ['panmu
18. MatemaTnueckue XapakTepUCTUKH ETUIIETCKUX TUPAMHU/T
19. MatemaTnueckre roJOBOJIOMKH U KPOCCBOPIbI
20. Yymo - 3ajauHUK.
21. 13 croco0oB pelieHus KBaIpaTHBIX YpaBHEHUM
22. Heckonpko cioco0OB goKa3areabcTBa Teopemsl [Iudaropa
23. Bwuapl 3a7a4 Ha JIOTUYECKOE MBIIIJICHHUE
24. Tlpsmas u oOpaTHas onepariii B MaTeMaTHKe
25. Penrenue jjoruueckux 3anad
26. Enunble 3aKOHBI MAaTEMaTUKU, UICKYCCTBA U TIPUPO/IBI
27. MatemaTuKka 1 3aKOHBI KPacOThI
28. MaremaTiKa BOKPYT Hac

BU/bI JEATEJIBHOCTH OBYYAIOIIUXCH, HAITPABJIEHHBIE HA
JOCTHU/KEHME PE3YJIBTATA

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil OIMCaHUsA XOJa pELICHUS
MaTeMaTUYECKUX 3a/1a4, @ TAK)KE PEAJIbHBIX IIPOLIECCOB U SBIICHUN.

OmnepupoBaTh NOHATUSAMM: pallMOHAIBHOE YUCIIO, OECKOHEUHas Mepuoandeckas ApoOb,
MIPOLICHTBI; UPPALMOHAIBHOE M JACHCTBUTEIBHOE YHUCIIO; MOIYJb ICHCTBUTEIBHOIO YHUCIA,
WCIOJb30BATh ITH MOHITUS IPU MPOBEACHNUHU PACCYKJICHUH U TOKA3aTeIbCTB, IPUMEHSAThH APOOH
U NPOLICHTHI JUI PELICHUS NPUKIAAHBIX 3aJad M3 pas3JIMYHBbIX OTPACIECH 3HAHUW U peaabHOI
KU3HU.



Hcnonb3oBarh NpuOIMKEHHBIE BEIYMCIICHUS, TIPABUIIA OKPYTJICHHS, IPUKUIKY U OLIEHKY
pe3yJbTaTa BBIYMCICHHUI.

[IpuMeHsATh pa3aUyHBIE METOJBI PEUICHUS PAUMOHAIBHBIX U JIPOOHO-pAIIMOHATBHBIX
YPaBHEHUH; a TaKKe METOJ UHTEPBAJIOB JUIsl PELICHUS HEPAaBEHCTB.

OnepupoBaTh NOHATUSMU MHOTOWIEH OT OJHOM NMEPEMEHHOW, €ro KOpPHU; MPUMEHSTH
JIJICHHE MHOTO4YJIEHAa HA MHOTOYIEH C OCTAaTKOM, TeopeMmy be3y u teopemy Buera nis pemenus
3a/1ay.

OHepI/IpOBaTI) MOHSATHAMH: CHCTEMa JITHUHEHHBIX ypaBHCHI/If/'I, Marpuna, OnpcACIUTCIIb

MaTpHULBL.

Hcnons30BaTh CBOMCTBA ONpeaeuTesis 2 X 2 711 BRBIYMCICHUS €r0 3HAYCHUS, TPUMEHSITh
ONIPEIETUTENHN JUIsl PEIICHHs] CHCTEMBI JIMHEHHBIX YPaBHEHHM.
MogenupoBaTh peajibHbIE CUTYyalldd C TIOMOIIBIO CHUCTEMBbl JIMHEHHBIX YpaBHEHUH,

HCCIIEIOBATh MOCTPOEHHBIE MOJIENIN C MOMOIIBIO MAaTPUILl U ONpeAETUTeNeH, HHTEPIPETUPOBATh
MOJIy4YEHHBIH pe3yabTaT

OnepupoBaTh MOHATUAMU: (PYHKIMS, COCOOBI 3aJaHus (PYHKIMHU; B3aUMHO OOpaTHbIE
GbyHKIMM, KoMIo3uuus (yHKUMM, rpaguk ¢GyHKIMH, 00JacCTb ONPECIIEHHUS U MHOMXKECTBO
3HaYeHUN QYHKUWHU, HYIH QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA; JIMHEWHAsA, KBaJApaTHUHasl,
NpOoOHO-IMHEWHas U cTeneHHas (yHKIIUH.

BoimonHsATe 3neMeHTapHble peoOpa3oBaHus rpadukoB (GyHKIME .3HaTh U yMETb

JOKa3bIBaTh YETHOCTh WJIM HEYETHOCTh (DYHKIMH, TEPHOJUIHOCTh (YHKIIMHA, HAXOJUTh
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHMYMbl U MUHUMYMBbI ()YHKIIMH, HauOoJbIIee W
HauMeEHbIIee 3HadyeHWe (QYHKIHM Ha TPOMEexKyTke DopMymupoBaTh W HILTFOCTPUPOBATH
rpau4ecKu CBOWCTBA JMHEHWHOM, KBaApaTHYHOH, JPOOHO-TMHEHHON M CTENEeHHON (GYHKITUH
Boipaxkate (opMynaMu 3aBUCUMOCTH MEXIy BEIUYMHAMU .3HATH OMNpEJeNIeHHe U CBOMCTBA
CTETIEHU C LEJbIM IOKa3zareieM; MOIXOASIyI0 (GopMy 3amucH JEHCTBUTENbHBIX YUCEN IS
pelIeHNs MPaKTUYECKUX 3aad U MPECTaBICHUS JAHHBIX

dopMyIMpOBaTh, 3aNTUCHIBATH B CHMBOJUYECKOHN (JOpME M MCTIOJIB30BaTh CBOMCTBA KOPHS
N-oif cremeHu g MpeoOpa3oBaHMsl BbIpakeHUH HaxoauTe peleHuss HpPpaUOHATBHBIX
YpaBHEHUH C TMOMOUIBI0 PAaBHOCWIBHBIX IEPEXOJ0B WM OCYIIECTBISS MPOBEPKY KOpHEH
Crpouts Tpaduk GyHKIIMH KOpPHS N-OM CTENEHW Kak OOpaTHOW i (DYHKIUM CTENCHH C
HaTypaJIbHbIM TIOKa3aTesieM

DopMynMpOBaTh ONPEAEICHUE CTEIIEHU C PAMOHATIBHBIM [T0OKA3aTEIEM.
BbInonHATe npeoOpa3oBaHMs YMCIOBBIX BBIPAXKEHHUH, COAEPIKAIMX CTENEHU C palMOHAIbHBIM
II0Ka3aTEeJIEM.

Hcnonb3oBath HUQPPOBBIE peCypChl LI TOCTPOEHUS rpaduka nokasareabHONH QYHKIUH U
H3y4YEHUS €€ CBOMCTB.

Haxonuts perieHus nokas3areabHbIX YpaBHEHUN

JlaBath omnpenenenue jorapudma yucia; IeCITUYHOIO U HaTypajabHOIO JoTapudma.

Hcnonw3oBate cBoiicTBa sorapudMoB Uil  MpeoOpa3oBaHMs — JOTapUPMHUUECKUX
BBIPAXKCHUI.

Crpouth rpaduk norapudmMuueckoil (yHKIMHM Kak OOpaTHOM K IOKa3aTeIbHOM H
HCIOJIb30BaTh CBOKWCTBA JorapupMudeckoil pyHKIMM U1 peleHns 3aaad.

Haxonuth pemeHus 0rapupMUUYECKMX YpaBHEHHH C TOMOUIbIO PaBHOCHUIIBHBIX

MIEPEX0/I0B WIH OCYILECTBIISAS IPOBEPKY KOPHEN

JlaBaTh onpesieNieHns CHHYyCa, KOCUHYCA, TAHT€HCA U KOTAaHT'€HCA YMCIIOBOTO apIyMEHTA; a
TAKXK€  apKCUHYyca, AapKKOCHHyca M  apKTaHreHca uucia IIpuMeHsSTh  OCHOBHBIE
TPUTOHOMETpUYECKHE (OPMYIBl sl MpeoOpa3oBaHUs TPUTOHOMETPUUYECKHX BBIPAKEHUIN



[TpumeHsaTh GOPMYIBI TPUTOHOMETPUH JJISi PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHX
YpaBHEHUI

OnepupoBaTh MOHATUSIMH: MOCJIEA0BATEIbHOCTbD, CTIOCOOBI 3a/1aHUs
IIOCJIEI0BATEIILHOCTEN; MOHOTOHHBIE W OTPaHUYECHHBIE IOCIEA0BATEIBHOCTH; UCCIIEN0BATh I10-
CJIEOBATEIbBHOCTY HAa MOHOTOHHOCTh W OrpaHMYeHHOCTb . [losyuaTh mnpezncraBieHue o0
OCHOBHBIX HJESIX aHaiu3a OeCKOHEYHO Maibix . JlaBaTh ompeneneHue apupmMeTHYECKON U
reOMETPUYECKON TPOrPECCUU

Jloka3pIBaTh CBOWCTBA apU(PMETUYECKOH M T'E€OMETPUYECKOW MPOTPECcCHUH, HAXOIHUTh
CYMMY WIEHOB IIPOIPECCHH, a TAKIKE CyMMY WICHOB OECKOHEUHO YOBIBAIOIIEH I€OMETPUYECKON
IIPOrPECCHUMN.

Hcnonp30BaTh MpOrpeccuu s PeIEHUs 3a1ad IPUKIIaJHOTO XapaKTep.

[IpumeHsaTs GOpMyITy CIOKHBIX MPOLIEHTOB AJIsl PELIEHUS 3ajad U3 peallbHOM MPaKTUKU

OnepupoBaTh NOHATUAMU: (PYHKIUS HEMPEPBIBHAS HA OTPE3KE, TOUKA pa3pbiBa PYHKIINH,
acuMnToTa rpapuka (yHKIUH.

[IpuMeHsTH CBOMCTBA HENPEPBIBHBIX (DYHKIMH AJIS pEelIeHns 3a1au.

OnepupoBaTh MOHATUSAMHU: IepBasi M BTOpas NPOU3BOJHBbIE (YHKIUU; TOHUMATH
(buznyecKkuii ¥ reOMETPUYECKUI CMBICI ITPOU3BO/IHOM; 3aMChIBaTh YPABHEHHE KacaTeIbHO.

BoruncnsaTe mpon3BoHbIE CYMMBI, IPOU3BEACHUS, YACTHOTO U CIIOKHON (QYHKIIHU.

N3ydath npou3BOIHbIE 3JIEMEHTAPHBIX PYHKINH.

Hcnonb3oBarh reoMeTpruueckuii U GU3NYECKUI CMBICI MTPOU3BOIHOM JUIs pelIeHUs 3a/1a4

[IpuMeHsSITh OCHOBHBIE TMOHATHS Kypca anreOpbl U HadaJl MaTeMaTHYeCKOTO aHalnu3a Jist
pelIeHns 3a/1a4 U3 peanbHOMN )KU3HHU U APYTUX HIKOJIBHBIX TPEIMETOB

Crpouts rpaduk KOMOO3ULIMH (PYHKIHI ¢ TOMOIIBIO 3JIE€MEHTAPHOTO HCCIIEOBAHUS U
cBOMcTB Kommo3uiuid CTpPOUTh TEOMETPHUYECKHE O0Opa3bl ypaBHEHWH M HEPABEHCTB Ha
KOOPJIMHATHON IUIOCKOCTH Vcmonb3oBaTh MNPOM3BOJAHYIO JJISi HUCCIIENOBaHHUS (QYHKUHUM Ha
MOHOTOHHOCTh U 3KCTPEMYMbI; HAaXOJUTh Hau- OoJblllee W HaWMEHbIIee 3HAUYCHUS (PYHKUUU
HEMpephIBHOW Ha OTpe3Ke; CTPouTh Tpaduku GYHKIMA HA OCHOBAHMM MPOBEAEHHOIO
uccinenoBanusi Vcnonp30BaTh MPOM3BOAHYIO [UJISI HAXOXKAEHUS HAWIYYlIEro pelIeHus B
MIPUKIIAIHBIX, B TOM YHCJE COLUAIbHO- SKOHOMUYECKHX, 3aJa4ax, AJIsl ONpeIeIeHHs] CKOPOCTU U
YCKOpEHUSs Mpolecca, 3a1aHHoro GopMyinon Wi rpadukom.

ITomyuaTs npencTaBieHUe O MPUMEHEHUH IPOU3BOIHOM B PA3JIUYHBIX OTPACIISIX 3HAHUN

OmnepupoBaTh MNOHATHSMHU: IepBooOpa3Has M ompelaenéHHbId uHTerpan. Haxoauts
1epBoOOpa3Hble 3JIEMEHTAPHbIX (QYHKUMHA M BBIYMCIATH MHTErpan mno ¢opmyne Herorona —
JletiOHu1A.

Haxonute momaay miockux ¢Guryp u oOBEMBI Tell € IMOMOILBIO ONPEEIEHHOTO
UHTErpaa.

3HAaKOMUTbCA C MaTeMaTMYECKHMM MOJEIMpPOBaHWEM Ha Ipumepe auddepeHIuanabHbIX
YPaBHEHUM.

[lonyuaTe mnpencraBieHHWE O 3HAYCHWM BBEJCHMS IOHATUS MHTErpaja B Pa3BUTHH

MaTeMaTUuKU
Hcnonb3oBaTh IUQPOBBIE pecypechl Ul MOCTPOCHHS TI'paUMKOB TPUTOHOMETPHUYECKHX
(GYHKUIMHU U U3y4eHHs MX CBOMCTB . Pemate TpUroHoMeTpuyeckre ypaBHEHHs U OCYIIECT- BISTh
0oTOOp KOpHEHl C TMOMOINBIO TPUTOHOMETpUYECKOH okpyxHOCTH .IlpuMeHsATs dopMysbl
TPUTOHOMETPUU  JUIl  PELICHUS OCHOBHBIX THUIIOB TPUIOHOMETPUYECKUX HEPABEHCTB
Hcnonp30Bath HUQPPOBBIE pECYPCHI I MOCTPOEHUS U MCCIeI0BaHUs TpapuKoB QyHKIMN
[IpumMeHnsaTh CBOMCTBa MOKa3aTeIbHOM M JorapugMuyeckod (YHKIUH K PpEIHICHUIO
MOKa3aTeNbHBIX M JorapupmMuueckux HepaBeHCTB (OOOCHOBAaTh PaBHOCHIIBHOCTH IE€PEXOJIOB



Pemrate uppanuoHalibHble U KOMOWHHUPOBaHHBIE HEPABEHCTBA, C IMOMOIILIO PABHOCUIIBLHBIX
nepexonoB Vcronb30BaTh TpagUuecKhue METOAbl M CBOWCTBA BXOJIIMX B ypaBHEHUE WIH
HEpaBEHCTBO (DYHKITUI JIJIs pelIeHUS 3a1a91

OniepupoBaTh MNOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUJIEKCHBIX YHCEN
[IpencraBisTh KOMIUICKCHBIC 4YHCJIa B aJreOpaueckod W TPUTOHOMETPHUYECKON (dopme
Bemonnare apudmernyeckue omnepandd ¢ HUMHA M300pakaTh KOMIUIEKCHBIE 4YHCIIA Ha
KOOpJAMHATHOM IiockocTH .IlpumMensarts popmyny MyaBpa 1 nosydaTh IpesICTaBICHUE O KOPHSIX
N-0¥ CTENEH! U3 KOMIUIEKCHOTO YHCIIa

3HAKOMUTBCSI € TpUMEpPaMu TMPUMEHEHHS KOMIUIEKCHBIX YHCEN Ui penIeHUus
reOMETPUUECKUX U (PU3NUECKUX 3aj1au

OnepupoBaTh NOHSATUSIMU: HATYpaJbHOE U 1IE€JI0€ YHCJIO, MHOXKECTBO HATYpPAJIbHBIX U
LIEJIBIX YU CEIL.

Hcnonp30Bath nmpu3Haku ASTMMOCTH IEIBIX YHcel; octaTku o moayiato; HOJl u HOK
HAaTypaJbHBIX YUCEN; AITOPUTM EBKIMaa s pemenns 3aaad.

3anuceIBaTh HATypaIbHBIC YHCIIA B PA3IUYHBIX TTO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS

OnepupoBaTh MOHATHUSIMU: CUCTEMA U COBOKYIMHOCTh YPABHEHHI U HEPABEHCTB; PEUICHUE
CUCTEMBI WJIH COBOKYITHOCTH; PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIIECTBUSA.

HaxomuTe penienus cucteM U COBOKYITHOCTEH LEbIX pallMOHAIBHBIX, HPPAMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTApUPMUIECKUX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh cUCTeMBl YpaBHEHUN K PEIISHUIO TEKCTOBBIX 33/1a4 M3 Pa3IMUHBIX 001acTei
3HAHUM U peaIbHOW KU3HU; UHTEPIPETUPOBATH MOJYYEHHBIE PEIICHHUS.

Wcnonb3oBathk uppoBbIe pecypehl

Boibupates crnoco® pemieHus palyoOHaJIbHBIX, HUPPALUOHATIBHBIX, [OKA3aTelIbHbIX,
JOorapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI M HEPAaBEHCTB, COJEpPKAIINX MOAYIU U
napameTpsl [IpumeHsaTs rpaduyeckue M aHAIUTHYECKUE METObl JJIs PEIICHUs YpaBHEHUH U
HEPaBEHCTB C MapaMeTpaMH, a TaKKe HUcclefoBaHHE (YHKIMI MeToAaMH MaTeMaTH4eCKOTO
aHanu3a .CTpOUTh M MCCIIEIOBATh MAaTEMATHUYECKHE MOJENH PEANbHBIX CUTyallud C IOMOIIbIO
YpaBHEHUH, HEPABEHCTB U CUCTEM C ITapaMETPaMHU

MopnenupoBaTh pealibHble CHTyallUM Ha S3bIKE airedpbl, COCTaBISATh BbIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI II0 YCJIOBHMIO 3a/1a4M, UCCIEN0BATh IOCTPOCH- HbIE
MOJIENTU C HCIOJIb30BAHMEM allapara ajareOpbl, MHTEPIPETHUPOBATh MOJYYEHHBIH pE3yNbTaT
[IpumensaTs (QyHKIMM Ui MOJEIMPOBAHUS W HCCIENOBaHUS pealibHBIX MpoleccoB Pemiats
MPUKIAIHBIE 33/1a4l, B TOM YHCJE COIMAIBHO-DKOHOMUYECKOTO U (DU3MUECKOTO XapakTepa,
CpeacTBamMu alnreOpbl U MAaTEMAaTUYECKOTO aHAIN3a.

CUCTEMA OLEHKH JOCTHXEHU OBYYAIOIMUXCS
JU1sl OLIEHKHU IOCTUKEHUH ydaluxcsl IPUMEHseTCs MATHOAUIbHAS CUCTEMa OLICHUBAHUSL.

1. OueHka NMCbMEHHBIX U KOHTPOJbHBIX PadoT.

Ommemka «5 cmasumcs, ecnu:
1) paboTa BBINOJIHEHA TTOJIHOCTHIO;
2) B JIOTUYECKUX PACCYKJEHUAX U 000CHOBAaHUM PELICHUs HET MPOOEIoB U OMIMOOK;
3) B pelIeHu HeT MaTeMaTUYeCKUX OIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMMCKA, KOTOpas He
ABIISI€TCS CIECTBHEM HE3HAHMS WIIM HETIOHMMaHUs y4eOHOTr0 MaTepHana).

Ommemxa «4» cmasumcs, ecau:
1) pabGoTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBaHMs ILArOB PELICHUs HEIOCTATOYHBI (eCiu
yMeHHE 000CHOBBIBATh PacCyXA€HUS HE SBISIIOCH CHIEIMATBHBIM 00bEKTOM MTPOBEPKH);



2)IOTYIICHBI OJTHA OIIHNOKA WII €CTh JIBa — TPU HEJAOUYETA B BBIKIIAJIKAX, PUCYHKAX, YePTEkKaX HIIH
rpadukax (eciau 3T BHJIBI pabOT HE SBISUINCH CIICIIUATBHBIM 00BEKTOM MPOBEPKH).
Ommemxa «3» cmasumcs, eciu:
1) momymieno Gosiee ofHOM OomMOKYU Wik OoJiee IBYX — TPEX HEJOUYETOB B BBIKIIAIKAX, YEPTEKAX
M rpadukax, Ho oOydJaromuics o01anaeT 00s3aTeTbHBIMUA YMEHUSMU TI0 IPOBEPSEMO TeMe.
Ommemxa «2» cmasumcs, eciu:
1) nomymieHbl CylIEeCTBEHHbIE OIIMOKM, IOKa3zaBlliMe, 4TO oOywaromuiics He oOnanaer
00s13aTeNTbHBIMA YMEHUSIMH T10 JIAHHOHM TeMe B TIOJTHOM Mepe.
Ommemxa «1» cmasumcs, ecu:
1)paboTta mokasana MOJTHOE OTCYTCTBHE y OOydaloUIerocst 00s3aTeNbHbIX 3HAHUH U YMEHUI 110
MIPOBEPSIEMO TEME WM 3HAUUTENIbHAS 4aCcTh Pa0OTHI BHITIOJHEHA HE CAMOCTOSITENIBHO.

Yuutensr MOXKET TOBBICUTH OTMETKY 332 OPWUTHHAIBHBIA OTBET HAa BONPOC HIU
OPUTHHAJILHOE pEIICHNWEe 3a7add, KOTOPBIC CBUJICTEIBCTBYIOT O BBICOKOM MaTeMaTHYCCKOM
Pa3BUTUH 00YYArOIIETOCs; 3a peleHrue 0oJiee CIOXKHOM 3aJaui UM OTBET Ha 00Jiee CIIOXKHBIN
BOIIPOC, MPEIOKEHHBIE 00YJarONIeMyCsl JTOMOTHUTEIHHO TMOCIE BBITIOJTHEHUS UM KaKHX-JH00
JIPYTUX 3aJaHuM.

2.01eHKa YCTHBIX OTBETOB 00Y4YAKOLIUXCH

Omeem oyeHusaemcs ommemKou «3», eciu y4eHuK:
MOJTHO PACKPBUI COJEp)KaHWEe Marepuasia B 00beMe, MPEeayCMOTPEHHOM MPOTPaMMON |
Y4eOHUKOM;
W3JI0KHJT MaTepHall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3YS MAaTEMaTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIHKY, B OIIPE/IEJICHHON JTOIrMUECKOll MOCcIe10BaTeIbHOCTH;
MPaBUJIBHO BBIMOJHUII PUCYHKH, YEPTEKH, IPaQUKH, COMTyTCTBYIOIINE OTBETY;
MoKa3ajl yMEHUE WJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpPAaMH, IPUMEHSTh €€ B HOBOU
CUTYAI[MH MPY BHITIOJHEHUH MTPAKTUUECKOTO 3a/IaHMUS;
MIPOJIEMOHCTPUPOBAI 3HaHUE Teopuun panee M3YYEHHBIX COITYTCTBYIOLIUX
TeM, C(OPMHUPOBAHHOCTb U YCTOMUMBOCTH MCIIOJIb3yEMbIX IPU OTBETE YMEHUI1 1 HABBIKOB;
6)0oTBEYAaN CAaMOCTOSITENbHO, O€3 HABOIALINX BOIIPOCOB YUUTEIIS;
7)BO3MOKHBI OJJHA — JIB€ HETOYHOCTH IpPU OCBEUICHHE BTOPOCTEIEHHBIX BOMPOCOB WM B
BBIKJIa/IKaX, KOTOpbIE YYCHHK JIETKO UCIPABUII IIOCIIE 3aMEeUaHus yUUTEs.

Omeem oyenusaemcs ommemxou «4»,eciu
yIIOBJETBOPSET B OCHOBHOM TpeOOBaHUSM Ha OIEHKY «5», HO MpHU 3TOM HUMEET OJUH U3
HEIOCTATKOB:
B M3JI0KEHHU JIOMYIIEHbI HEOOJbIINE MPOOEIbl, HE HCKa3UBIIEe MAaTEMAaTHUECKOE COJEpIKAHUE
OTBETA;
JOTIYILIEHBI OJIMH — JIBa HEJ0YETa PU OCBEIIEHUH OCHOBHOTO CO/IeP KaHUsI OTBETA, UCTIPAaBIICHHbBIE
MOCJIe 3aMEYaHUs YUUTE;
JOTIYIIIEHBI OIHOKa UK O0JIee ABYX HEJOUETOB MPHU OCBEIICHUN BTOPOCTENEHHBIX BOTIPOCOB MU
B BBIKJIQJIKaX, JIETKO UCIIPABIICHHBIE TIOCIIE 3AMEYaHUS] YUUTEIIA.

Ommemka «3» cmagumcsi 8 cledylouux caydasnx:
HETOJHO PacKphITO cojepKaHHe MaTepuaia (colepikaHue U3JI0KEHO (pparMeHTapHO, HE BCErAa
MOCIIeIOBATEIbHO), HO MOKa3aHo o0lee NOHUMaHNue BOIPOCa U MPOJIEMOHCTPUPOBAHbl YMEHUS,
JOCTAaTOYHBIE IJIs1 YCBOCHUS IIPOIrPAMMHOIO MaTEpHAIa;



MMEJHCh 3aTPYAHCHUS WU JOMYIICHBI OIMOKH B ONPEICICHIH MAaTeMaTHYECKOH TEPMUHOJIOTHH,
YepTekKax, BbIKIIAJIKaX, HCIIPABICHHbIE ITOCIIE HECKOJIBKUX HABOASAIIMX BOIIPOCOB YUUTEIIS;
YUYEHUK HE CIOPAaBWICS C NPUMEHEHHUEM TEOPUM B HOBOM CHUTyallUd IIPU BbIIIOJHEHUU
MIPAKTUYECKOTO 3aJaHus, HO BBITIOJHIII 3aJaHus 00s3aTeILHOTO YPOBHS CIIOKHOCTH 0 JAHHON
TEME;

pA  JOCTAaTOYHOM 3HAHUM  TEOPETUYECKOrO0  Marepuajia  BBISBICHA  HEJAOCTAaTOYHAS
c(hOPMHUPOBAHHOCTH OCHOBHBIX YMCHHI M HaBBIKOB.

Ommemxa «2» cmasumcs 8 Cledyiowux Cayuasx:
HE PaCKpPBITO OCHOBHOE COJIep)KaHKHe ydeOHOTO MaTepuaa;
0OHApY)KEHO HEe3HAHUE YUYCHHUKOM OOJIbIlIel MU HanboJiee BaXXHOM YacTy y4eOHOTO MaTepurana;
JOMYIIEHbl OMMOKA B ONPEICIICHUN TOHSATHH, TpPH WCIOJIH30BAaHUN MaTEeMaTHYCCKON
TEPMHUHOJIOTHH, B PUCYHKAX, YePTEKAX WU rpadukax, B BBIKIAJAKaX, KOTOPbIC HE MCIPABICHBI
MOCJIe HECKOJIBKMX HABOISAIINX BOIIPOCOB YUUTEIISI.

Ommemxa «1» cmasumcs, ecau:
YYCHHK 00HAPYKIJI TTOJTHOE He3HAHWE U HETIOHUMAaHKE U3yd4aeMOoro yaeOHOTro MaTeprasa Wi He
CMOT OTBETUTh HH Ha OJMH U3 TIOCTABJICHHBIX BOTIPOCOB TI0 U3yYEHHOMY MaTepuany.

Hrorosas oneHka 3HaHUH, YMEHUH U HABBIKOB
1. 3a yueOHyIO YeTBEpTH W 3a TOJ 3HAHUS, YMEHUS W HABBIKA YYalIUXCS TIO0
MaTeMaTHKEe OLIEHUBAIOTCS OJHUM OaJIOM.
2. OcHoBaHWEM JTsI BHICTABJICHHS UTOTOBOM OIIEHKM 3HAHWM CITY)KaT Pe3yibTaThl HAOTIOICHUN
yuuTensl 3a MOBCEAHEBHONW pabOTON Y4YEHHKOB, YCTHOTO OIpPOCa, TEKYHIUX U HTOTOBBIX
KOHTPOJIbHBIX paboT. O1HaKO MOCIeIHUM IpUIaeTcsl Hanbosbliee 3HaueHHe.
3. Ilpu BBICTABJIECHUM HMTOTOBOM OIEHKH YYHMTBIBAECTCS KAK YPOBEHb TEOPETUUECKUX 3HAHUU
YUYECHMKA, TAK U OBJAJCHUE UM NPAKTUYECKUMH YMEHUSMHU M HaBblKaMU. OJHAKO YYEHUKY HE
MOXKET OBITh BBICTaBJCHA MOJIOKUTEIbHAsI UTOrOBas OILEHKA M0 MaTeMaTUKe, €ClId BCE WU
OOJIBIIMHCTBO €T0 TEKYIIUX 00yJaromuX U KOHTPOJIbHBIX padoT, a TAK)Ke UTOrOBasi KOHTPOJIbHAS
paboTa OlLIEHEHbl KaK HEYAOBICTBOPUTEIbHBIC, XOTS €ro YCTHbIE OTBEThl OICHUBAJINCH
MTOJIOKHUTEIBHO.

OreHKa IPOEKTHOM padOTHI.

OtMeTKa «5»
[IpaBUJIBHO OHATHI LI€Jb, 33/1a4H BBIIIOJHEHU S IPOEKTA.
Cobmro/ieHa TEXHOJIOTUS UCTIOTHEHUS IPOEKTA.
[IposiBiieHBI TBOPYECTBO, MHUIIMATUBA.
[IpenbsiBiaeHHBIN TPOAYKT ACSITEIBHOCTH OTIMYAETCA BBICOKMM Kauye€CTBOM
WCIIOJIHEHUS, COOTBETCTBYET 3asIBJICHHOU TEMe.

HwbdRE

OtMmeTKa «4»

1. [TpaBUIbHO TOHATHI 1IETTh, 33/1a4H BBIMIOJTHEHUS IIPOCKTA.

2. Cobnro/ieHa TEXHOJIOTHSI MCIIOJHEHUS MPOEKTa, HO JOMYIIEHbl HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTU B O(POPMIICHHUHU.

3. [IposiBIIEHO TBOPUYECTBO.

4. TlpenbsBIeHHBIA TPOAYKT IEATEIBHOCTH OTIMYACTCS BBICOKMM KAaueCTBOM HCIIOJHEHUS,
COOTBETCTBYET 3asBIICHHOU TeMe.

OrmMmeTka «3»



1. IIpaBUIIbHO TIOHSTHI 11€J1b, 33/]a4H BBITIOJHEHHUS TPOEKTA.
2. JlomyteHbl HAPYIICHUS B TEXHOJIOTUU UCTIOTHEHHSI IPOCKTA, €ro 0POPMIICHUN.

3. He MMpoABJICHA CAMOCTOATCIIBHOCTL B UCITIOJIHCHUHA IIPOCKTA.

OrMeTKa «2»
1. ITpoeKT He BHIMOIHECH WM HE 3aBEPIIICH.
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