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PABOYASA ITPOI'PAMMA

y4e0HOro Kypca «AJiredpa u Hayajia MAaTeMaTHYeCKOro aHan3a. ba3oBblii ypoBeHb»

s obyuaromuxcs 10-11 kinaccon

Hosocudupck 2023



MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABISIOIMIMMU OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JMYHOCTHOIO M IIO3HABATEJIIBHOTO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIM3a» SIBIISICTCS OJHUM W3 Hamboiiee
3HAYMMBIX B MPOTPaMME CTapIIei IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIICYUBACT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpPOBHE,
HEOOXOMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATUKH, O0IIIECTBO3HAHMUS, UICTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallHecs OBJIAZICBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAYKH,
KoTopas GopMyJIUpYyeT CBOU JOCTUKEHHUS B MaTeMaTH4yeckoil popme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY ISl YCIICITHOTO
OBJIQ/ICHUS 3aKOHAMU (PU3UKHU, XUMUH, OMOJIOTHH, TOHUMAHHUSI OCHOBHBIX TECHICHIIUI SKOHOMHUKHU
U OOIICCTBEHHOW JKWU3HHW, TIO3BOJISICT OPHUEHTHPOBATHCS B COBPEMEHHBIX IUPPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH UX B HOBCGHHGBHOﬁ )ku3Hu. B Toxke
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOrMMHU MATCMATUUYCCKHMMU KOHCTPYKHOUAMU
pa3BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKICHHS,
UCIIONIb30BaTh 0000IeHHe W KOHKpETH3aIuio, abcTparupoBaHME M aHAJOTHIO, (OpMHUpYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pbl 1 Ha4YaJI MaTeMaTHU4YCCKOIO
aHaJu3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITENILHOTO  TOCTPOEHUS MaTeMAaTUYeCKUX  MOJeNed  pealdbHBIX CHUTyallMid U
WHTEPIIPETAIMA  TOJIYUEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMEepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc o6magaeT 3HaYnTENbHBIM BOCIUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIA peann3yercs Kak
yepe3 y4eOHbII MaTepual, ClocoOCTBYIONINI (HOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOW NeATeNbHOCTH, TPeOyIoleld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'II)HOI\/’I KOHILCHTPAIMX BHUMAHUA 1 OTBETCTBCHHOCTHU 3a HOJ'Iy‘ICHHLIfI pE3yIbTAT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHalIHu3a JICKUT
JEeSTEIbHOCTHBIN MPUHIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHAIN3ay» BKIIFOYAET CIIeIYIOIINE
coJlep’KaTebHO-MEeTOANYeCKre JHUHUU: «Yucna U BbluuCIeHUs», «DyHkuuu U rpaduxmm,
«YpaBHEHUS U HEpaBeHCTBa», «Hauama mareMaTuyeckoro aHammsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE coepiKaTeTbHO-METOINYECKUE JTUHUM HU3YYAIOTCS HAa MPOTSHKEHUH IBYX JIET
OoOydYeHHUs B cTapliell IIKOJIe, €CTECTBEHHO JOMOJHSS JIPYT JIpyra W IOCTENEHHO HACHIIAsCh
HOBBIMH TCMAMH U pa3jicjiaMu. I[aHHI:Iﬁ KYpC ABJIACTCA HHTCTPATUBHBIM, ITIOCKOJIBKY 06’BGJII/IHSIGT
B cebe coaepkaHHEe HECKOJBKUX MaTeMaTUYeCKUX IUCIHIUIUH: anre0pa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIHU3, TeOpUst MHOXKeCTB U 1p. [Io Mepe Toro xak ydariuecsi OBJIaeBaloT BCE



Oojee IIMPOKMM MaTeMAaTUYECKUM alIaparoM, Yy HHX IOCJIEIOBaTelbHO (QopMmupyeTcs U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIETb PEaTbHOM CUTYallH, TPUMEHSTh
3HaHMS, TIOJYYCHHBIE B Kypce «AireOpa W Hadajga MaTeMAaTHYECKOTO aHaIW3ay, JUIS PEIIeHUs
CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MOJIyYEHHBIH pe3yNbTaT.

CogepxarenbsHO-MeTOIUYECKas TMHUS «Urcna U BRIYUCICHUS» 3aBepiiaeT OpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HA4aTO B OCHOBHOM ImKoJe. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIHBHOTO
YKCJIa, YMEHHUE PALMOHAIBHO BBHINOJHATH JACHCTBUS C HUMH, JA€NaTh NPUKUIKY, OLICHHUBATH
pe3ynbraT. OOydaromuecsl IMONYYalOT HAaBBIKA NPUOMIKEHHBIX BBIYUCICHUH, BBITOIHEHUS
JNEHCTBUI ¢ YKCllaMu, 3allUCaHHBIMHM B CTaHAAPTHOW (opMme, UCTIOIb30BaHUS MaTeMaTHUYECKUX
KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAKCHHM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCA Ha MPOTSKEHUU BCEro OoOydYeHUs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuyecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHUS LIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKIX
ypaBHEHUH, HEPABEHCTB U MX CUCTEM. [loyueHHbIE YMEHUS UCTIONB3YIOTCS MIPU MCCIIEIOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenabHas TUHUS BKIIOYAET B
cebst Takxke (HopMUPOBAHHE YMEHUHN BBITIOIHATH pacu€Thl 0 hopMyiiaM, MpeoOdpa3oBaHUS 1IEIIbIX,
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUHM, a TAK)KE BBIPAKCHUM,
COJICpKalINX CTEIMEeHH | JorapudMel. braromapss M3ydeHHIO anreOpamyecKkoro Marepuala
MPOUCXOIUT JalIbHEHIIee Pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO MBINIJICHHS YUaIUXCs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPacCyKIEHUH, pabOThl C CHUMBOJIBHBIMH (opMamu,
MIPEICTABJICHHUS] 3aKOHOMEPHOCTEH M 3aBMCHMOCTEH B BHJIE PABEHCTB W HEpaBEHCTB. Ajrebpa
npemiaraeT 3QPEeKTUBHBIE HHCTPYMEHTHI JIJIsl PEIICHUS TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenpHo-MeToau4YecKass JTUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TTOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MTOCJIEIOBATEILHOCTh U3yUEHUS
MaTepuaia. M3yueHue cTeneHHoM, oKa3aTeabHo!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GbyHKIMI, UX CBOMCTB U TrpadHUKOB, UCMOIB30BaHNE (PYHKIMHA A pelIeHHs 3a1ad U3 APYTUX
yueOHBIX TMPEIMETOB U PEATHbHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHaJIH30M, TaK U
C pelIeHHEM ypaBHEHUH U HEpaBeHCTB. [1pu aToM O0sIbIII0€ BHUMaHUE YAEsIeTCs: QOPMUPOBAHHUIO
YMEHUS BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BETUYMHAMH, HCCIIEIOBATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3TOi coepkaTeabHONU TUHUH HalleleH
Ha pa3BUTUE YMEHUW M HABBIKOB, MO3BOJISIIOLIMX BBIPAKATh 3aBUCUMOCTH MEXAY BEJIMUYUHAMU B
paznuyHON (popme: aHATMTHYECKOH, rpadudeckoil U cioBecHOU. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHast nuHug «Hadana maTeMaTHyecKkoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK M TIPUKIAIHBIX 33/1a4, JOCTYITHBIX 00y4JalomuMcs, y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEAOBATh U CTPOUTH rpaduku QYHKIIHH, OTPEaesaTh UX
HauOOJbIIIME U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IUIOMAAN GUTYp U 0OBEMBI TeJ, HAXOAUTH
CKOPOCTHM U YCKOpEHHs IpoieccoB. JlaHHasi cojep:KaTellbHas JMHUS OTKPBHIBAET HOBbBIE
BO3MOXKHOCTH TIOCTPOCHHSI MAaT€MaTHYECKUX MOJCNICH pEalbHBIX CHTYalluid, HaXOXICHUS



HAaWIy4llero pelIeHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aladax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaclO3HABATh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKe M HcKyccTBe. OOyuwaroluecs y3HAKOT O
BBIIAIOIIUXCS PE3yJIbTaTaX, [IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBa U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
JJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHUS ITPOHU3BIBAIOT BECh
KypC IIKOJBbHON MaTeMaTHKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIOIINI
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [looromy BaXXHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMAThb
TEOPETUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMATHMKU M HCIOJIb30BaTh €ro Ui
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBbI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallMi, CCIEOBaHMs 3TUX MOJEJIEeH ¢ IOMOIIbIO anmapaTa anreopsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B KaXXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIB3YETCS JUIsl PELICHUs NPUKIAIHbIX 3a1ad. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOIEMY.
JlesatenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3a7ad OpPraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM miaHe Ha U3ydeHHE Kypca anreOpbl M Havajdl MaTeMaTHYeCKOro aHaln3a Ha
0a30BOM ypoBHE OTBOAUTCS 2 yaca B Heeno B 10 kimacce u 3 yaca B Hezemo B 11 kiacce, Bcero
3a s1Ba rojia oOyuenus — 170 yacos. O61iee KoarmuecTBO KOHTPOJIbHBIX padoT B 10-11 knaccax 4,
6 COOTBETCTBEHHO.

YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YVUEBHBIE MATEPHAJIEI 17151 VUEHUKA

* Maremartuka: anrebpa U Hadajla MAaTeMaTUYeCKOT0 aHalln3a, reoMeTpusi. Anredpa u Havana
MaTeMaTh4eckoro aHanusa (B 2 yactsx), 10-11 kinaccesl/ Yacts 1: Mopakosuy A.T'., CemeHoB
I1.B.; Yacts 2: Mopakosud A.I'. u npyrue; noj penakmueit Mopakosuua A.I'., O6miecTBo ¢

orpann4yeHHo# orBeTcTBeHHOCTHIO «M1OL] MHEMO3NHA»



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
Olepanuu ¢ JACHCTBUTEIbHBIMH yuciaMu. [IpuOmmkEéHHbIe BBIYMCICHUS, IPAaBUIa OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucH AEHCTBUTEIbHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEO0OPA30BaHHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpeHb ypaBHeHUS. HepaBeHCTBO, peleHne HepaBeHCcTBa. MeTox MHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemenne nppannoHalIbHbIX YpaBHEHUIN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad M 3aJ1ad U3
pa3INYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DOyHKIUH U rpaduku

@yHK1M, crtocoOs! 3aganus GyHkiun. ['padpuk pynkuun. Bzaumuo oOpaTtHble QyHKIIMHU.

O6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynxnuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM Moka3areneMm. EE€ cBoiicTBa U rpaduk.
CaoiicTBa U rpaguK KOpHs N-0M CTENEHHU.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCIIOBOI'O apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTeabHOCTE.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass W reoMeTpuueckas — nporpeccud. beckoHeyHo — yObIBarolmas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCHi.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccuu Ui PEIICHMS pPEeabHBIX 3aJad
MIPUKJIIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHoOkecTBO, onepanuu Haj MHOxecTBaMu. [{unarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrrapara Jis1 ONHMCaHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ paMmOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpAXEHUH, COACPIKAIIMX CTENIEHH C PAllMOHAIBHBIM [IOKA3aTEJIEeM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oynkuus.  [lepuonmyeckne  QyHkinuu. [IpomMexyTku  MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKUUN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsbiBable GpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeH!s] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpruMeHeHne MPOU3BOAHON K UCCIEN0BaHUIO (YHKIIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHHUS HAWIY4IIEro pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (pOpMyIIoi niK rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MuecKuil cMbicia. Brpluncienue HHTErpaga 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE CpenHero oomero o0pa3oBaHUsl CHEIYIOMIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTePU3YIOTCS:

['paxxnanckoe BociuTaHue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMH O0y4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLUAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOLLIIOMY U
HACTOSIIIIEMY POCCHUHCKONW MAaT€MAaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTUKEHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUMEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3THUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTudecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUN, PpacCyk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIIUTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSIThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHUTEIHHOU
JIeITEIILHOCTEIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM IIEHHOCTU TPYIOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha POTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIIPaBICHHOCTH.

JKOJIOTUYECKOE BOCITMTAHIE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphl, TMOHUMAHWEM BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW Cpeibl, OCO3HAaHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYKAIOLIEN CPEIbI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YEJIOBEUECKOU JIEATEIIbHOCTH, ITAlOB €€ Pa3sBUTHA U 3HAYUMOCTH JJI1 Pa3BUTHUS LIUBWIM3ALUY;
OBJIQJICHUEM S13bIKOM MAaTEMATUKHU U MATEMaTUYECKOMN KyIbTYpOIl KaK CPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO U MUCCIIEN0BATENBCKYIO IE€ATEIbHOCTh MHAUBUYAIBHO
U B TpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMenbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; Mpeaiaratb KPUTECPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TMPOTUBHOTO), BBICTPAMBATh ApPryMEHTAIUMIO, NPUBOJUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOAIINNA ¢ yIETOM CaMOCTOSTEIIEHO BBIICTICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue AeHCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCJICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATh CBOK IO3UIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIECIOBAHUE TIO0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;



® CaMOCTOATENILHO  (OpMyIHpoBaTh OOOOIIEHMS M  BBIBOJABI IO  pe3yJbTaTaMm
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uadopmarmeit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUANLHBIX HABLIKOG 00YUAIOUUXCSL.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yiIbTarT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJCH, HALIEJICHHBIC Ha TOUCK PELICHHUST; COMTOCTABISTh
CBOHU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JIMasiora, OOHapyKUBaTh pa3indne
U CXOJICTBO MO3UIMI; B KOPpPEeKTHOH ¢(opme (opmynupoBaTh pa3HOIJIACHsl, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U UCTIOIH30BATH IPEUMYIIECTBA KOMAaHAHON U WHANBHUYAIBHON PabOTHI IPH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTbh BHIbl paboT, JOroBapUBATHCS,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OLIEHHBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlci08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATH IJIaH, AJTOPUTM pELICHHs 3a7aud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALINU.



CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU I[103HABATENbHON pediekcun Kak OCO3HAaHUS COBEpIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

OcBoenue yyebHOro kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oduiero o0pa3oBaHuUs JOJDKHO OOecreunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYMCICHUSA

OnepupoBaTh MOHATHSAMH: PAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
JecATUYHas ApOOb, IPOLIEHTHI.

BeimonusaTe apudmMeTnueckue onepannu ¢ palioHaIbHBIMU U AEHCTBUTEIbHBIMH YHCIIAMHU.

BoinonHATe npuOAMKEHHBIE BBIYMCIEHUS, HCIOJIb3Ysl IpaBuia OKPYIJIEHUs, JAelaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUH.

OnepupoBaTh HNOHATHAMM: CTENIEHb C LEJbIM IOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (OopMy
3anyucy JEHCTBUTENBHBIX YUCEN JUIsl pEIICHUs MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

OnepupoBaTh NOHATHSAMH: CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIOJIB30BATh
3aMuch MPOU3BOJIBHOTO YIjia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; II€JIO€, pPallMOHAJIBHOE,
UppaLMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX M UPPALUOHAIBHBIX BBHIPAXKEHUN U
peliaTh OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHATIBHBIX U HPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

ITpuMeHsTh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHHUS MaTeMaTUYEeCKUX 3a/1ad Y 3a1ad U3
pa3INYHBIX 00JIacTe HAYKU U peabHON KU3HH.

MonenvpoBaTh pealbHble CHTyalldd Ha S3bIKE aireOpbl, COCTaBISATh BbIPAXKEHMUS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATHAMU: HYHKIIHS, CTIOCOOBI 3a1aHusT QYHKIIMH, 00JIaCTh ONIPEIeTIeHUS U
MHO’KECTBO 3HaU€HUN QyHKIUU, rpa@uK GyHKIMH, B3aUMHO OOpaTHbIE (PYHKIIMH.



OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIIMH, HYJIU (PYHKIIHH, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W uyuTaTh rpa@uKu JUHEHHON (YHKIHMH, KBaJIpaTUYHOW ()YHKIIMH, CTETICHHON
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hauyana maTemMaTHueckoro aHajimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U T'€OMETPHUYECKass
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0ecKOHEYHO YOBIBAIOIIEH reOMEeTPUUYECKON MTPOrPEeCcCUu.

3a/1aBaTh NOCIIEI0BATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil JJIsl pEeleHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUlsl ONUCaHUs pealIbHbIX MPOLIECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh MOHATHSAMHU: HaTypalbHOE, LEJI0€ YHUCIO; HCIONb30BaTh MPU3HAKU
JIETMMOCTH LEJIBIX YUCEN, PA3JI0KEHUE YUCIIA HA MTPOCThIE MHOMKUTEIH JJISl PEIICHUs 3a1a4.

OrniepupoBaTh MOHITHEM: CTETICHb C PAllUOHATIBLHBIM ITOKA3aTEeJIEM.

OnepupoBaTh MOHATUSAMHE: JIOTapuM Yncia, JECATHUHbIE U HATypallbHbIE TOTapU(MBIL.

YpaBHeHUsI M HEpABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHM JJIs IpeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
MOHATUSAMH: [TI0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PEILIATh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX
YPaBHEHUH U HEPABEHCTB.

BoinonHATe 1peoOpa3oBaHMs BBIPAXKEHUH, COJEp)KAIIMX JIOrapu(Mbl; ONEpUpPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME M HEPABEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemienus NpoCcTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CHUCTEMY JINHEVHBIX YPABHEHU JIJIS1 PEIICHUS] IPAKTUYECKUX 3a]1a4.

Haxomuts pemieHus NpocTeMInX CUCTEM U COBOKYITHOCTEW PallUOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE ainreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIIHN C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rpaduKu



OnepupoBaTb MOHATUAMM: IepUOANYEcKas (QYHKIHSA, NPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee U HAUMEHbIIee 3HA4eHUs (YHKIHUU Ha
IPOMEXYTKE; UCTIONB30BATh MX JJISl UCCIIEOBaHUS (DYHKIINH, 3alaHHON rpadukom.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IIOKa3aTeIbHOW,  JIorapupMuUUYecKod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPIMHATHOM IIJIOCKOCTH TpapuKd JUHEHHBIX YpaBHEHUH W
UCIOJIb30BaTh UX JJIsl PEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpaguku (QyHKUMN A7 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh NOHATUSAMU: HENpPepbIBHAsL QYHKLNSA; IPOU3BOIHAS (DYHKIMH; UCTIOIb30BATh
reoMeTpUYecKui 1 (pU3MYEeCKUi CMBICI TPOU3BOAHOM Ul peleHus 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb3oBaTh NPOM3BOJAHYIO MJIs  HCCieloBaHMA (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMAThb F€OMETPUUYECKHH U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTApHBIX (PYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleitbnuna.

Pemate npuknaaHele 3aa4y, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

Monayab «IKoJIBHBIH YPOK»

10 KJIACC
KosaunuyectBo
Ne JacoB.,
n/n HaumeHnoBaHue pa3jeioB U TeM OTBOIHUMBIX
HAa OCBOCHHUE
TeMblI
MHo:xkecTBa pAIMOHAJIBLHBIX U AeHCTBUTEIBHBIX YHCEJI. 14
PanmnonanbHble ypaBHEHHs H HEPABEHCTBA
1 MHokecTBO, onepanuy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa—BeHHa 1
5 Pannonanbublie yncna. OObIKHOBEHHBIE U IECATUYHbBIE APOOH, TIPOIIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
3 Apudmernueckre onepanuy ¢ paluoHaIbHBIMUA YUCIaMHU, TIPE0Opa30BaHUs 1
YHCIIOBBIX BBIPAXKEHUN
4 [TpumeHnenue apoOeil U MPOLIEHTOB ISl PEeLIeHUs IPUKIIAIHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTPACIIEH 3HAHUN U pealbHOW KU3HU
CTapToBbIii KOHTPOJIb
HelictBuTenbHbIe yncia. PalimoHanbHbIE U MppalMOHaIbHbIC YUCia
Apudmerndeckne onepanum ¢ AeWCTBUTEIbHBIMU YUCIAMH 1
8 [TpuOnkEHHbBIE BHIYMCIIEHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OL[EHKa 1
pe3yJibTaTa BBIYUCICHAN
9 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs 1

JlesATeIbHOCTH
YUHTEJIA C Y4eTOM
pabdoueit
NMporpamMMmblI
BOCIIMTAHMS

YcranaBiuBaTh
JIOBEPUTEIbHBIC
OTHOILEHHS MEXKITY
yUUTENEM U
00yJaronuMucs,
CHOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHSITHIO
y4aIuMces
TpeOOBaHU 1
npoch0 yuuTens;
IIpuBnexkars
BHUMaHHE
0o0ydJaronuxcs K
obcyxxaaemMoi Ha
ypOKe
uHpopManuy,
aKTHBHU3AIAA
M03HABATEIbHOM
NeATeNIHOCTH;

Kanennapnb
COOBITHII

1 centsi6ps: [enn
3HaAHUUI

8 ceHTa0ps:
MexayHapoaHbli
JIEHb
pacrpocTpaHeHus
IPAMOTHOCTH




aBHEHHE, KOPCHb YPaBHEHHS KIIEHTUPOBATh
10 v , Ax1ie
11 HepaBeHcTBO, pellieHre HepaBeHCTBA BHUMAHHC
oOyyJaronuxcs Ha
HPaBCTBEHHBIX 1 oxTs0ps:
12 Metoa UHTEpBaJIOB 1 npoGieMax, MexyHapoaHbIH
CBSI3aHHBIX C JI€Hb MY3bIKU
13 Pelienue LeNbIX U ApOOHO-PAMOHAILHBIX YPABHEHHUH U HEPABEHCTB 1 HayqHBIMH
" OTKPBITUSIMH,
14 KonTpoabsHasi padora no teme "'MHOKeCTBa PAMOHAJbHBIX U 1 H3y4aeMbIMH Ha
JAeiiCTBUTENBHBIX Yncesl. PannonaabHble ypaBHEHHs] M HEPaBeHCTB'" ypoke
@®yukuun 4 rpaguku. CreneHsb ¢ HeJbIM OKa3aTeJieM 6
Co3znaBatb 5 oktsi0pst: [lenp
15 OynK1us, criocoosl 3ananus GyHkun. BzanmMuo oOpatHbie GyHKINN 1 . pst: /1
JOBCPUTCIIbHBIN YUYUATEIA
. HICUXOJIOTUYECKU I
I'padux Gynkiuu. O61acTb onpereneHus 1 MHOKECTBO 3HAUEHUI
16 1 KJIMMAT B KJacce Ha
¢ynkunu. Hymu ¢yakiun. [IpoMexxyTku 3HAKOMTOCTOSTHCTBA ypoKe;
b
17 YéTtHble 1 HeUETHBIE PYHKIIUU 1 OpraHu3oBbIBaTh
CreneHb ¢ neasM nokasarenem. Crangapraas Gopma 3alucu AT 06y‘£aIOIJ_II/IXC$I
18 y 1 CHTyaluii KOHTPOJIS
JeHCTBUTEIILHOTO YHCTIa
1 OIICHKH (KaK
19 Hcnonb3oBanue noaxosmeil popmsl 3anucu 1eHCTBUTENBHBIX YUCEN AT 1 yeOHBIX
pelIeHNs MPAKTUYECKHX 3a/1a4 U NPEACTaBICHUS JaHHBIX JIOCTIIKEHUH, TaK U
MOpaJIbHBIX,
20 CrenenHast GyHKIMS C HATypaJlbHBIM U LIEJbIM NoKa3aTeneM. E€ cBoiicTBa 1 HPaBCTBEHHBIX U
u rpaduk TPakTaHCKUX
MOCTYIIKOB)
ApudmMernyecKuili KOpeHb n—oi creneHu. UppanuoHajibHbie 18
YPaBHEHHS M HEPABEHCTBA
21 Apudmerndeckuii KOpeHb HaTYPaJIbHON CTENICHH 1 Wuunuuposats u
22 ApudmeTnuecknii KOpeHb HaTypalbHON CTEEHH 1 TOAACPKUBATD
5 . . HCCJIEIOBATEIbCKYIO
3 CoiicTBa apu(hMETHUECKOr0 KOPHS HATYpalIbHOM CTENCHH 1 NCSTEIBHOCTD
24 CgoiicTBa apr(pMETHUECKOTO KOPHS HATYPAJTbHON CTEIIEHU 1 o0ydJaronxcs B




25 CaoticTBa apu(PMETUUECKOTO KOPHS HATYPAIbHOHN CTETICHU 1 paMKax peanu3aluuu
26 HeticTBust ¢ apuMeTHUIECKUMU KOPHSIMU N—OU CTEIICHU 1 MU
7 5 - WH/IMBUYQJIbHBIX U
JeiicTBus ¢ apupMeTHIECKUMHU KOPHSIMH N—O0i CTETeHN 1 IPYIITOBBIX
28 JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—O0i CTETeHN 1 IIPOEKTOB AJIs
29 HeticTBus ¢ apuMeTHUIECKUMU KOPHSIMU N—OU CTEIICHU 1 npHOGpeTerHs
HaBBIKA
30 JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—O0i CTETeHN 1 MYGIHIHOTO
31 IMonyromnoBoii KOHTPOJIb 1 BBICTYIIJICHUS IIEpe
32 Pelenye MppanoOHAIbHBIX YPABHEHUI M HEPABEHCTB 1 aymaTopuen,
33 . 1 apryMEeHTHPOBaHUS
Penienune uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB 1 OTCTANBAHIS
34 Pemnienne nppanmoHanbHBIX ypaBHEHUH 1 HEPABEHCTB 1 CBOCH TOYKH 3peHHS
35 Penienune uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB 1
12 nexabps: [leHp
Koncturynun
36 CgoiicTBa u rpaduk KOpHs n-0if cTenenu 1 . yIIv
Poccuiickoii
®denepaunn
37 CaolicTBa U rpaK KOpHSI -0l CTENEHU 1
38 KonTposbHasi pabora no teme "Apupmernyecknii KOpeHb N—oit 1
creneHu. UppanunonanbHble ypaBHEHHS U HepaBeHCTBa''
®opmy.abl TpuronoMerpuu. TpuroHomerpuyeckne ypaBHeHUst 22
39 CuHyc, KOCHHYC ¥ TAHT€HC YHCJIOBOIO apryMeHTa 1 YpaBusaTh
40 CuHyc, KOCHHYC ¥ TAHT€HC YMCJIOBOTO apryMEeHTa 1 y4eOHbIMI
a1 A TPYIIIIaMH C TENbIO
PKCUHYC, apKKOCHHYC U apKTaHTE€HC YUCIIOBOTO apryMEeHTa 1 BOBJICUCHHUS
42 ApKcuHyC, apKKOCUHYC Y apKTaHI€HC YMCIIOBOTO apryMEHTa 1 oOy4aromuxcs B
43 TpuroHoMeTpuveckast OKpy>KHOCTB, ONIPEACIICHHE TPUTOHOMETPUIECKIX 1 npouece 00yuenns,

(GyHKIMI YUCIOBOTO apryMeHTa

MOTHUBHPYS UX




TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIETIEHUE TPUTOHOMETPUUECKUX

y4eOHO-

8 dheBpais: [eHn

44 o . 1 [TIO3HABATCJIbHYIO poccuiickoin
KLU YHUCIOBOrO apryMeHTa .
YH pry JEeSATEIIbHOCTD, HayKH
45 o Nuaunuuposars u
CHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYJIBI ITOIUIEPIKHBATS
46 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 HCCIIE0BATEIIbCKYIO
47 OCHOBHBIE TPUTOHOMETPHYECKUE (DOPMYIIBI ACATCILHOCTD
00yyJaronmxcs B >3
paMKax peajn3alnuu (bespas:
48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 UMHI JleHb 3alIUTHUKA
uHauBUAYyanbHBIX 1 OTeuecTBa
49 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX BBIPAXKEHUI TPYIITOBBIX
50 beot " IIPOEKTOB IS
peoOpa3oBaHKe TPUTOHOMETPUIECKUX BBIPAKCHUN IpHOGpeTeHHs
51 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI HaBBIKA
TeHEPHUPOBAHUS H 8 mapra:
52 [IpeobpazoBaHme TPUTOHOMETPUUYECKHUX BBHIPAKECHHI 1 oopMieHH . MexnyHapoaHbIi
COOCTBEHHBIX UIEH .
KEHCKHIA JICHb
53 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH 1
54 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
55 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHUI 1
56 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
S7 Pemenune TpuroHoMeTprUUECKUX ypaBHEHUI 1
58 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUIN 1
. 12 anpesns: JleHp
59 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1
KOCMOHABTHKH
60 KonTpoJsbHasi pabora mo teme "®opmyabl TPUTOHOMETPHH. 1
Tpuronomerpnyeckne ypapuenus"
IMocenoBaTeJLHOCTH U POrPecCHH 5




61 [TocnenoBarenbHOCTH, CIIOCOOBI 33aJJaHUS TTOCIIEI0BATEIbHOCTEH. 1 YcTaHaBiuBaTh
MOHOTOHHBIE ITOCIIEA0BATEIBHOCTH AOBCPHUTCIIbHBIC
OTHOUICHUS MEXKIY
Apudmernueckas 1 reoMeTpuUecKas nporpeccuu. McnonpzoBanue
62 1 YUUTENEM U
IIPOIPECCUU /ISl PELICHUsS] pealIbHBIX 3a/1a4 PUKJIIAJHOIO XapakTepa 0By AIONIMHCH,
63 beckoneuno yOwiBarorias reomerpuueckas mporpeccus. Cymma 1 CHOCOOCTBYIOIINX
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOMN MPOrPEeCCUr HO3UTUBHOMY
BOCTIPHSITHIO
p 9 mas: Jlenp
64 ®dopmyIia CI0KHBIX TPOLEHTOB 1 y4Yanmmcst oG
TpeboBanuii 1 OOCABL
65 ®dopmyia CI0KHBIX TPOLEHTOB POCKO yuuTens
IloBTOpEHUE, 00001IeHNE, CUCTEMATH3ANUA 3HAHU A 3
66 O06o00menne, cucTeMaTu3anus 3HaHUK 3a Kypc aiareOpsl U Haval 1 CoznaBath
MaTemaTuuyeckoro aHanuza 10 kimacca JOBEPHUTEIILHBIN
MICUXOJIOTHYECKHIA
67 I'onoBasi kOHTpPO/IbLHAA padoTa 1
KJIUMAaT B KJlacce Ha
68 O06o001eHne, cucTeMaTU3aIus 3HaHUH 3a Kypce anreOpbl 1 Havaml 1 ypoke
MaTemaTuuyeckoro aHanuza 10 kimacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Monyab
K «IIKOJIbHBIH
0JIN4€CTBO
OK»
Ne JacoB, P
n/n HaumeHoBaHue pa3jesioB H TeM OTBOAMMBIX AesTeannocTs
YUTEJA C y4eTOM
Ha ocBOeHHE e.: 6021; ° Kanennapsb
TeMBI P coObITHI
NPOrpaMmbl
BOCIIMTAHUS
CreneHb ¢ pauMoHATbHBIM Noka3aTeseM. [lokasatenbHast pyHKIMSA. 12
Iloka3aTenbHbIe ypABHEHHMS M HEPABEHCTBA
CoznaBaTh 1 centTs0pa: [enn
1 CreneHp ¢ paliOHAJIbHBIM IOKa3aTeleM 1 A . 0P A
JIOBEPUTEIIbHBIIH 3HaHUH
2 CBoiicTBa cTeNIeHU 1 IICUXOJIOTM1E€CKHH
3 ITpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIINX PAllMOHAJIbHBIE CTENICHH 1 IJIMMAT B KJIacce Ha
YPOKE; 8 ceHTs10
HTSOpSI:
OpraHu3oBbIBaTh p .
JUIsL 00Y4aroIIUXCst Mexcysaponusii
4 [IpeoOpa3oBanue BbIpaXeHHH, COEPKALIUX PAllMOHAIbHbBIE CTETIEHU 1 . JICHb
CUTyallui KOHTPOJIS
pacrpocTpaHeHUs
Y OIIEHKHU (KaK
yaeBHBIX IrPaMOTHOCTH
5 [IpeoOpa3oBanHue BbIpaXEeHHH, COEPIKALIUX PAllMOHAIbHbBIE CTETIEHU 1 JOCTIKEHH, TaK i
6 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 MOpaJIbHBIX,
7 BxoaHoi KOHTPOJIb 1 HPABCTBEHHBIX U
8 [Toka3zarebHbIC YPaBHEHUS U HEPABEHCTBA 1 TPKIAAHCKIX
MIOCTYIKOB);
9 [TokazaTenbHble YpaBHEHUS U HEPABEHCTBA 1 o6
00yX/1aTh
10 IlokazarenapHble ypaBHEHUSI M HEPABEHCTBA 1 0By AIOIIXCS
11 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduK 1 COBII0IaTh Ha
OK€ MTPUHIINTIBI
KonTtpouabHnas pa6ora no teme "CreneHns ¢ palinoHAIbHBIM ypeGHoff i
12 nokaszaresieM. [lokazarenbHas pynkuus. [lokazareabHble ypaBHeHUs 1 i

" HepaBeHCTBa'

JVCIIUTUTAHBI U
caMOOpraHU3aI|H




Jlorapudpmuueckas pynkuus. Jlorapupmuyeckue ypaBHeHus1 U

12
HEepaBeHCTBa
13 Jlorapudwm uuca 1 [TpuBnexarsb
14 JlecATUYHBIE U HATYypaJIbHBIE JTOTapH (MBI 1 BHUMaHHUC
15 | IIpeobGpasoBanue BhIPaKEHHIA, COAEPHKAIIUX JTOrapupMbI 1 obyuaromxcs K
. o0cyxmaemMoii Ha
16 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKALINX JIOTAPU(DMBI 1 ypoke
17 [IpeoOpaszoBanue BeIpaXKEHUM, COIEPKAIIUX JOTapruPMbI 1 uHGOpMAIHH,
AKTUBU3ALUU 1 oxTs6ps
18 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1 [M03HABATEJILHOMN MexnyHapoaHbIi
NeSITeTbHOCTH; JICHb MY3bIKU
19 Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA 1 [ToGyxnath
20 JlorapuMuuecKre ypaBHEHUS U HEPABEHCTBA 1 obyqarommxcs
coOJIr01aTh Ha
5 okTs6ps: [enn
21 Jlorapugmuueckie ypaBHEHHs 1 HEpAaBEHCTBA 1 ypOKe e
27 1 1 OO0IIeNpUHATHIE A
orapu(pMUYECKHE YPaBHEHUS H HEPABEHCTBA HODMBI TIOBE/ICHH,
23 Jlorapupmuueckas GyHKIUs, €€ CBOUCTBA U rpauK 1 TIpaBHIa OOLIEHNUS
CO CTapIIUMHU
(mezaroru4eckuMu
24 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U TpauK 1 paboOTHUKaMK) U
CBEpCTHUKAMHU
(oOy4arormucs)
Tpuronomerpuyeckne pyHKIUUHM U UX rpaQuKu. 9
Tpuronomerpuyeckue HepaBeHCTBA
25 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1 WHunmuposate 1
26 Tpuronomerpruyeckue GyHKIIMH, UX CBOMCTBA U rpapuKu 1 ITOANIEPIKUBATE
27 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaQUKu 1 HCCICNIOBATCIIECKYIO
. JeSITeTbHOCTD
28 Tpuronomerpruyeckue GyHKIIMH, UX CBOMCTBA U rpapUKu 1
oOyJaromuxcs B
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1 paMKax peatn3aliu
30 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1 AMH
31 ITpuMepb! TPUTrOHOMETPHUUECKUX HEPABEHCTB 1 UHAWBUYAJIBHBIX U




32 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1
KonTtpouabnas pa6ora no teme "Jlorapupmuyeckass pyHKIHA.
33 Jlorapu(pmuyeckne ypaBHeHUs U HepaBeHCTBA. Tpuronomerpuyeckue 1
¢pynkuun u ux rpagpuku. Tpuronomerpnyeckne HepapeHcraa'"
IIpousBoaunas. [IlpumMeHenue Npou3BOAHOIM 24
34 HenpepriBHble G yHKIINN 1
35 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1
36 MeToa HHTEepBAJIOB JIJIsl pEIICHNUS] HEPABEHCTB 1
37 [TpousBoiHas GyHKIUU 1
38 [TpousBoaHas GyHKIUU 1
39 I'eomerpuueckuil 1 GpU3NUECKUN CMBICT IPOU3BOTHON 1
40 I'eomerpuueckuil U GpU3NUYECKUN CMBICT IPOU3BOTHON 1
41 ITpon3BoiHBIE HNIEMEHTAPHBIX (HYHKIUH 1
42 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
43 [Ipon3BoHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIUI 1
44 [Ipon3BoiHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHI 1
45 [Ipown3BoHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHI 1
46 [IpumeneHne Mporu3BOIHON K HCCIeI0BaHUIO (YHKIMIT HA MOHOTOHHOCTh 1
U OKCTPEMYMBI
47 Io1yroaoBoii KOHTPOJIb 1

IPYIIOBBIX
MIPOCKTOB JIS
puoOpeTeHUs
HaBbIKa
TCHEPUPOBAHUS U
odopmiIeHUS
COOCTBEHHBIX HIECH;
[ToGyxnath
oOyJaromuxcs
coOroaTh Ha
YPOKE MPHHIIUIIBI
yaeOHOU
JTUCLIUIUIHHBI 1
caMOoOpraHu3aIuu

CosnaBsath
JIOBEPUTEIIbHBIN
MICUXOJOTUYECKUI
KJIUMAT B KJlacce Ha
YpOKe;
Opranu3oBbIBaTh
JUTST OO yJarOIIHXCS
CUTyalMil KOHTPOJIsS
1 OIIEHKHU (KaK
y4eOHBIX
JIOCTIDKEHMH, TaK U
MOpPAJIbHBIX,
HPaBCTBEHHBIX U
TPaKJIAHCKUX
MIOCTYIKOB);
Yrpasuath
y4eOHBIMU




[TpumeHeHre TPOM3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh

48
U DKCTPEMYMBI

49 [TpumeHeHre TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

50 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETo 3HaUYeHUs (PYHKIMU Ha
OTpE3Ke

51 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUS (DYHKIIUU Ha
OTpE3KE

50 Haxoxxnenune HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHUs (yHKIHUN Ha
OTpE3Ke

53 Haxoxxnenune HanOobIIero 1 HAMMEHbIIEro 3HaYeHUs (PyHKIUN Ha
OTpE3Ke

54 Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaUYeHUs (PYHKITNU Ha
OTpE3KE

55 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHNs (QYHKIIUN Ha
OTpe3Ke
[IpumeHneHne mponu3BOIHON I HAXOXACHUS HAWTYUILEro peleHus B

56 MIPUKJIAIHBIX 3a7ja4ax, JUIsl ONPENEIEHNs CKOPOCTH IPOLECCA, 3aJaHHOTO
dhopmymoit wiu rpagukom

57 KonTtpoabHas pa6ora no teme "[IpousBoanas. [Ipumenenne

npou3BoAHOM"

rpymmnaMu ¢ ueiasto 12 nexadps: JleHb
BOBJICUCHUS Koucruryruun
oOydJaronuxcs B Poccuiickoit
npoiiecc ooyuenus, Denepanuu
MOTHUBHPYS X

yueOHo-

MO3HABATEJIbHYIO
JIeATEIILHOCTD,
Nuunuuposats u
MOJJIEPKUBATH

HCCIIEI0BATEIBCKYIO
eI TENLHOCTD
oOyJaromuxcs B
pamMKax pearu3ariu
AMH
WHIUBUIYATBHBIX U
TPYMIIOBBIX

MIPOEKTOB ISt
npuoOpeTeHust
HaBBIKA
TeHEpPUPOBAHUS U
odopmIIeHUs
COOCTBEHHBIX HIEH;
Nuannyuposats u
MOJIICPKUBATh
HCCIIEIOBATEIBCKYIO
JesITebHOCTD
oOydJaronuxcs B
pamMKax peanu3aiiu
UMU
WH/IUBUYAJIbHBIX U
TPYIITOBBIX
MIPOEKTOB ISt
pruOOpeTeHUS




HaBBIKa

MyOIMYHOTO
BBICTYIIJICHUS TIEPE]]
ayIUTOpHUE
HHTerpan u ero npuMeHeHust 9
58 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX 1 YcraHaBnHMBaTh
59 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX 1 AOBEPUTECIIbHBIC
60 WuTerpan, reoMmeTpruuecKuii 1 GU3NYECKUA CMBICI HHTETpaa 1 OTHOIICHUA MEALY
. . YUUTEIIEM U
61 HHTerpai, reoMeTpuyYeCKuii 1 PU3NYECKUI CMBICT HHTETpaia 1
5 5 00y4aroNIMMHUCH,
62 HHTerpai, reoMeTpuyYecKuii U PU3NYECKUI CMBICT HHTETpaia 1 CII0COGCTBYIOLINX
63 Brruncnenue unrerpana no ¢popmyne Herorona—Jlelionuia 1 HO3UTHBHOMY
64 Brruncnenue unrerpana no popmyne Herorona—Jlelionuia 1 BOCIIPUSTHUIO
65 Beruncnenune unrerpana mno ¢popmysie Herotona—Jleiibuuiia 1 ydamnmest
TpeOOBaHUH U
8 pespans: [lenpb
MPOCHO YUUTENs; A
POCCHIICKON HayKH
IIpuBnekars
BHHUMaHUE
oOyuaromuxcst K
66 Brruucnenne unterpana no popmyne Herotona—IJleitOuuiia 1 obcyxaaeMoit Ha
ypoke
nHpopmanuu,
aKTUBU3AINH
IT03HABATEIbHOU
JesITeIbHOCTH
Cucrembl ypaBHeHUH 12
67 CucreMpl TMHEVHBIX YPAaBHEHHN 1 Ynpasiare
68 Cucrembl TUHEHHBIX YpaBHEHUN 1 Y4eOHBIMH
69 Penrenne npuKITagHBIX 3a7a4 C MOMOIIBIO CHCTEMbI IMHEWHBIX YpaBHEHHHA 1 TPYHIIAMHI € TCIBIO
. . BOBJICYCHUS
70 Penrenne nmpuKITagHBIX 33724 C MOMOIIBIO CHCTEMbI TMHEWHBIX YpaBHEHHHA 1
oOydJaronuxcs B
71 CHUCTEeMBI U COBOKYITHOCTH IIJTBIX, PAIIMOHATBHBIX, HPPAMOHATBHBIX, 1 npouecc o6ydeHns,

MOKa3aTeIbHbIX, JJOTapU(PMUIECKUX YPAaBHEHUI U HEPABEHCTB




Cucremsl u COBOKYITHOCTH LEJIbIX, pallMOHAJIbHBIX, UppallMOHAJIbHBIX,

72 . 1
MOKa3aTeIbHBIX, JOTapu(PMHUUECKUX YPABHCHHI U HEPABCHCTB

73 CucreMbl U COBOKYITHOCTH LENbIX, PAIIMOHAIBHBIX, UPPAIIUOHATBHBIX, 1
MOKa3aTeIbHBIX, TOTapU(PMHUUECKUX YPABHCHUH U HEPABCHCTB

74 CucTeMBbl ¥ COBOKYITHOCTH IENBIX, PAIIHOHAIBHBIX, UPPAIIHOHATHHBIX, 1
MOKa3aTeIbHbIX, JOrapu(pMUUECKUX YPAaBHEHHU U HEPABEHCTB

75 Hcnonb3oBanue rpadhukoB GyHKIUN A5 pelIeHUs] YpPaBHEHU U CUCTEM 1

76 Hcnonb3oBanue rpadukoB GyHKIUN I pEelICHUs] YPaBHEHUI U CUCTEM 1
[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO

77 MaTeMaTHYeCKUX 3a7a4 U 3a7ad U3 pa3IMyHbIX 00sacTeil HAyKu U 1
peanbHOM )KU3HU

78 KonTtpouabHas padora no teme ""MHTerpasa u ero npuMeHeHmus. 1
Cucrembl ypaBHeHuii'"
HartypajabHble u 1eJIble Ynucaa 6

79 HarypanbHble u 11en1ple 9iciia B 3a7a4ax U3 peaabHOUN KU3HU 1

80 HarypanbHble u 11en1ple 9iciia B 3a7a4ax U3 peaabHOUN KU3HU 1

81 HarypanbHble 1 1ienble yucina B 3aja4ax U3 peajbHON )KU3HU 1

MOTHUBHUPYS UX 23 despans: enn
yueOHo- 3alIUTHUKA
[103HABATEIbHYIO OteuecTBa

JIESITENLHOCTD;
Nuaunnuuposats 1
MOJICPKUBATh
HCCIIE0BATENIbCKYIO

JACATCIIBHOCTD

oOyJaromuxcs B
pamMKax pearu3ariu

HMH 8 mapra:
UHIWBUAYAIbHBIX U Me)KIlyHaPOIlHBIﬁ
TPYIIOBBIX KEHCKHI JICHb
IIPOEKTOB IS

pruoOpeTeHUs

HaBbIKa

yOJIMYHOTO

BBICTYIIJICHUS TIEPE

ayIUTOpHEN,

apryMEHTHPOBAHHUS

Y OTCTauBaHUs

CBOEH TOYKHU

3peHus;

[ToOyxnath

o0yJaromuxcs

coOJIro1aTh Ha

YPOKE IPUHIIUTIBI

yaeOHOMH

JTUCIUTUIAHBL U

camoopraHu3aluu

Opranu3oBbIBaTh

JUTSE 00 YJarOIIUXCS

CUTYallU KOHTPOJISI




82 [Ipu3HaKK JETMMOCTH LEITBIX YUCE 1 1 OIICHKH (KaK
83 [Ipu3HaKK JETMMOCTH LETBIX YUCE 1 y4EOHBIX
JIIOCTYKEHMH, TaK 1
MOpPAJbHBIX,
84 [Ipru3Haku NETMMOCTHU LEIBIX YHCEI 1 HPpaBCTBCHHBIX U
TPaXTaHCKUX
TTOCTYITKOB)
IToBTOpEHUE, 00001IeHIE, CHCTEeMATH3 AN 3HAHUI 18
85 [ToBTOpeHue, 06001IeHNE, cUCTeMaTH3alus 3HaHUW. Y paBHEHUS 1 VYcranaBnuBaTh
86 [ToBTOpeHue, 06001IeHNEe, cUCTeMaTH3alus 3HaHUW. Y paBHEHUS 1 AOBEPUTEIILHBIC
87 [ToBTOpeHue, 06001IeHNE, cUcTeMaTH3alus 3HaHUW. Y paBHEHUS 1 OTHOLLCHHA MEAAY
. UTEJICM U
88 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aI|s 3HAHUN. Y paBHECHUS 1 Y1
5 oOyuaromumucs,
89 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUW. Y paBHECHUS 1 CITOCOBCTBYIOIIX
. 12 anpens: Jlens
90 [ToBTOpeHME, 0000IIIEHNE, CHCTEMAaTH3aI|s 3HAHUW. Y paBHECHUS 1 TIOSUTHBHOMY P A
BOCTIPHUSITHIO KOCMOHABTHKH
91 IToBTOpenue, o0o01IeHNe, cucTeMaTH3alys 3Hanuil. HepaBencTa 1 ydammumces
92 [TosTOpeHue, 0600IIEeH e, CHCTEMAaTH3aKs 3HaHui. HepaBeHcTBa 1 Tpe60]gaHHH H
N MpOCh UTEJIS;
93 [ToBTOpeHnue, 060061meHne, cucTeMaTH3alus 3HaHui. HepaBeHncTBa 1 Hp ya ’
. pUBJICKATH
94 [ToBTOpenue, o6o0IeHNe, cucTemMaTu3anus 3Hanuii. HepaBencTsa 1 BHIMAHME
95 [ToBTOpeHue, 060061IeHNe, cucTeMaTH3aus 3HaHui. CUCTeMbl ypaBHEHUI 1 0GyHAOLINXCS K
. . o0cyxmaemMoii Ha 9 mas: JleHb
96 [ToBTOpenue, 06001IeHNe, cucTeMaTH3alus 3HaHui. CUCTeMBbl ypaBHEHUI 1 YA A
ypOKe [Tobens
97 [ToBTOpeHue, 06001meHne, cucTeMaTH3alus 3HaHui. OyHKIUN 1 uHpopmalmy,
98 [ToBTOpeHnue, 06001mIeHNe, cucTeMaTH3alus 3HaHui. OyHKIUN 1 aKTHBU3alH .
MMO3HABATEIbHOU
99 I'onoBasi KOHTpPOJILHAS padoTa 1
JEATEIbHOCTH;
100 TomoBasi KOHTpOJIbHAsI padoTa 1 TToGysKnaTh
101 O0001eHne, cucTeMaTH3alUsA 3HAHUH 32 KYpPC ajJre0pbl M1 Ha4Yajl 1 o0yuarommxcs
MaTeMaTnueckoro anaamsa 10-11 kaaccon cobro1aTh Ha
. ypOKe
006006meHue, cCHCTEMATH3ALUA 3HAHUI 32 Kypc aaredpbl 1 HAYaJ
102 5 ’ 1 yp P 1 OOIIeTPUHSATHIC

MaTeMaTudeckoro anaauia 10-11 kiaaccos

HOPMEI TIOBCACHU A,




npaBujia OOIEHUS
CO CTapIIUMHU
(TeraroruaecKuMH
paboTHUKaMU) U
CBEPCTHHUKAMHM
(oOyuarorummucs);
Opranu3oBbIBaTh
pabory
oOyJaroiuxcsi ¢
COI[UATIEHO
3HAYMMOM
nHpopManuei:
o0CyXaTh,
BBICKA3bIBaTh
MHEHHE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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