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IHHOACHUTEJIBHASA 3ATINCKA

Paboyas nmporpamma ydeOHOTO mpeamera « Anredpa 1 Hayajga MaTeMaTHYeCKOTO aHAINA3a»
0a30BOr0 ypoBHS Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS COCTaBJICHA ISl 00YJarOLIUXCS,
COJIEpIKaLIUXCs B UCIIPABUTEIbHBIX YUPEKICHUAX, PACIION0KEHHBIX HAa TeppUTOpun Pecryonnku
KOMI/I, B YHUCJIO KOTOPBIX BKJIKOUYCHBI HCIPABUTCIBHBIC KOJOHHWH H CICACTBCHHBIC HU30JIATOPLI
VYnpasnenus deaepanbHO Cry:kObl HCTIOTHEHUs Haka3anuid mo Pecry6bnmke Komu (nanee — UY
Y®CHUH).

PabGouass mporpamma pa3paboraHa Ha ocHoBe ®PenepanbHoro 3akoHa Poccuiickoit
@enepaunu ot 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit ®denepaunn»; B
COOTBETCTBUH ¢ TpeboBaHUSAMH DerepaabHOT0 TOCYIapCTBEHHOTO 00pa30BaTEbHOTO CTaHIapTa
cpenHero obmiero oOpazoBanus (mpuka3 MunoOpHayku Poccum ot 17.05.2012 Ne 413) u
®denepanbHOil  00pa30BaTENBHON MPOTpaMbl  CpPEAHETO OOIero oO0pa3oBaHUs, a TaKKe
OpUEHTHpPOBaHA Ha ILIeJeBble OPUEHTHPHI, CHOpPYIUpOBaHHBIE B (QenepalbHON INporpamme
BOCIIMTaHUA.

[Iporpamma y4yebHOro Kypca «Anredpa M Hayajla MaTEMaTHYECKOTO aHalu3a» 0a30BOTrO
ypoBHS s oOywarommxcs 10 —11 xmaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIAapTa CPEIHEro oOmiero oOpa3oBaHUs, C yIETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHWM, MPEABABISEMBIX K MaTeMaTHYECKOMY O0Opa3OBaHUIO, U
TpaguIuii POCCUICKOTO oOOpa3oBaHus. Peammsaruss mporpamMmbl 0OecrieYrBaeT OBJAIACHHUE
KJIFOYEBBIMM KOMIIETEHIMSAMH, COCTABJIAIOLMMHM OCHOBY JUI CaMOpPAa3BUTUS M HEIPEPHIBHOIO
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEIbHOTO Ppa3BUTHUS
JTUYHOCTH 00YyJaIOITUXCsl.

Peanuzarus paboueli mporpaMMbl yaeOHOTO TIpeaAMeTa «Asrebpa 1 Hayaja MaTeMaTHIECKOTrO
aHanm3a» OCYILIECTBIsETCS cpeau oOydarommuxcs, coaepkamuxcs B MY, 4ro 0O0BEKTHMBHO
00s13pIBaeT y4yuTeNeHd OCYILECTBJIATh OOPa30BATENbHYIO HEATENBHOCTh C Y4ETOM clenupuKu
(YHKIMOHUPOBAHUS UCTIPABUTENbHBIX YUpeskJeHUNH. O1Ha U3 OCHOBHBIX 0COOEHHOCTEH BeJeHUs
00pa30BaTeNIbHON JESITENbHOCTH B YCIOBHUSIX UCIIPABUTENBHBIX YUPEKICHUNH COCTOUT B TOM, YTO
e€ yd4eHUKH (DaKTUYECKU CYLIECTBYIOT B [JBYX pEAJIbHOCTAX — C OJHOM CTOpPOHBI, JIHIIA,
HapyLIUBIINE 3aKOH U cofiepkatiuecsa B 1Y, ¢ ipyroit —3T1o yueHUKH, KOTOpbIe 00s3aHbl, IPEXIE
BCEro, COOJIOAAaTh PEeKUMHbIE TpeOOBaHUSA U YTBEPXKACHHBIA pacnopsnok aus MY. Otum Bo
MHOTOM OHIpeAeNstoTcst (opMbl paboThl U ydeOHbIE Ielarornyeckue TexHosorud. Huzkuit
CTapTOBBbIM IO3HABATENbHBI YPOBEHb, HECOOTBETCTBUE OMOJOIMUECKOrO BO3pacTa Kiaccy
oOyueHus (kareropus obdydarouiuxcs cocraniser oT 13 1o 30 siet), HegocTaTouHas MaTepUAIbHO-
TeXHUYecKas 0a3a MCIPABUTENBHBIX YUPEXJICHHH, oTcyTcTBUE ceTH «/HTepHeT» B yueOHbIX
KJaccax M TPYJHOCTH IPOHOCA 3JEKTPOHHBIX HOCUTENIEH Ha pEXHUMHYIO Tepputopuio MUY,
TPYAOBasi 3aHATOCTb OOy4alOIIMXCS Ha HOPEANpPHUATHAX COOCTBEHHOIO IPOM3BOJCTBA
UCTIPABUTENIbHBIX YUPEKICHUN SIBIAIOTCS OOBEKTUBHBIMU NPENSATCTBUAMU Ul UCHOJIb30BAHUS
TPaIULMOHHBIX (POPM pabOTHI, OOIIENPUHSATHIX A1 00pa30BaTEIbHBIX YUPEKICHHH.

OrpaHMyeHHOE KOJIMYECTBO y4EOHBIX MOMELIEHUH B MCHPABUTENbHBIX YUPEXKACHUAX U
HE00X0AUMOCTh COOMIOJIEHHSI PEXUMHBIX TpeOOBaHUM, MCKIIOYAI0T BO3MOXKHOCTh NPOBEJCHHUS
71a00paTOPHBIX U MPAKTHUECKUX pabOT Ha y4eOHBIX 3aHATUAX 10 MPEIMETY.

C y4eToM MMEOLIMXCSl 0COOCHHOCTEH, B COOTBETCTBUHU € TPEOOBAHUSAMU JIEHCTBYIOLIETO
3aKOHOJIaTeNIbCTBA OOyY€HHE OCYIIECTBIISIETCS B OYHOM, OYHO-3a0YHOM M 3a04HON (hopmax B
COOTBETCTBUH € y4eOHBIMHU IUIAHAMH U KaJIEHJAAPHO-TEMATHYECKUM TUIaHUPOBAHUEM.

HEJIX U3YYEHHUSA YYEBHOI'O KYPCA



Kypc «Anrebpa u Havana MaTeMaTHYECKOTO aHAIM3a» SIBIAETCS OIHMM U3 HamOojee
3HaYMMBIX B MPOrpaMMeE CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH O0eCleYnBaeT
MHCTPYMEHTANBHYIO 0a3y A M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTpaKTHOE MBIIICHHE YYalluXcsi Ha YpPOBHE,
HE0OXO0IMMOM JISI OCBOSHUS KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca YYalluecs OBJIAJCBAIOT YHHUBEPCAIBHBIM SI3IKOM COBPEMEHHOW HAyKH,
KoTOopast popMyaHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUECKoi (opme.

Kypc anreOpbl 1 Hayanm MaTeMaTHYECKOTO aHAM3a 3aKJaJbIBACT OCHOBY JJISl YCHEIIHOTO
OBJIQZICHUS 3aKOHAMU (PU3UKH, XUMUH, OMOJIOTHH, TOHUMAaHUS OCHOBHBIX TEHACHIINI SKOHOMHUKHI
M OOIIECTBEHHOW JKM3HHW, TMO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIH30BAaTh WX B NOBCEIHEBHOH XM3HU. B Toxke
BpeMsi OBJIaZIcHHE aOCTPAaKTHBIMH M JIOTUYECKH CTPOTMMH MAaT€MaTHYECKUMHU KOHCTPYKIHUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH YTBEPXKICHHS,
UCIO0JIb30BaTh 0000IIEHNE W KOHKPETH3alHio, a0CTparupoBaHHWE W aHAJIOTrHio, (OpMUPYET
KpEaTHBHOE W KPUTHUYECKOE MBIIUIEHHE. B Xo/1e n3ydeHus: anreOpsl U Hadall MaTeMaTHYeCKOTo
aHaM3a B CTapIIei MIKOJIE ydJaliuecs TMOJYYaloT HOBBIM OTBIT PEIIeHUs MPHUKIAIHBIX 3aiad,
CaAMOCTOSITEIbHOTO ~ TIOCTPOCHMSI ~MAaTeMaTHYeCKHX MOJENEeW pealbHbIX CUTyalllid |
WHTEPIPETAlMA  TIOJYYEHHBIX PEHICHHWA, 3HAKOMSTCS C TpPHUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B MpPUPOJE, HayKe W B HMCKYCCTBE, C BBLIAIONIMMHUCS MaTEeMaTHYECKUMU
OTKPBITHSMH M UX aBTOPAMH.

Kypc o6magaer 3HAaUNTETFHBIM BOCITUTATELHBIM ITOTEHIINATIOM, KOTOPBIH peaTn3yeTcs Kak
gyepe3 yudeOHbI MaTepHall, ClIoCOOCTBYIOMNN (OPMHPOBAHUIO HAYIHOTO MUPOBO33PEHHUS, TaK U
yepe3 crnenupuKky yueOHOW NesATEeTBbHOCTH, TPEOYIOMIEH CaMOCTOSTENIPHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTETFHON KOHIIEHTPAIIMA BHUMAHUS M OTBETCTBEHHOCTH 3a MOJYYCHHBIH PE3YIIbTaT.

B ocHoBe Mmetoamkum oOydeHHs anreOpe M HadalaM MaTeMaTHYeCKOro aHalu3a JICKUT
JeSTeTbHOCTHBIN MMPUHIIUT 00yJEHHUSI.

CtpykTypa Kypca «Anredpa 1 Havaia MaTeMaTH4ecKOTO aHAJIN3a» BKIIIOYACT CIICIYIOIINE
coJiepKaTelbHO-METOIMYecKue JTHHUU: «Yucrma W BerucieHus», «DOyHKIMH u TpapuKmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauama mMaTeMaTH4ecKoro aHayin3ay», «MHOKECTBA M JIOTHKaY.
Bce ocHOBHBIE cOnepKaTeIbHO-METOINYCCKUE JIMHUHM HM3Yy4aroTCs Ha MPOTSDKEHUH JBYX JIET
oOy4eHHsI B cTaplieid HIKOJE, eCTECTBEHHO JOMOJHSSI IPYr Apyra M IOCTEIIEHHO HACHIIAsCh
HOBBIMH TEMaMH U pazienamu. JJaHHbINA Kype SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY O0BEINHSACT
B ce0e coJliepKaHHe HECKOJIbKMX MaTeMaTHYeCKUX TUCIHIUIMH: aiureOpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUN aHaJIU3, TEOPUSI MHOXKECTB U Jip. [To Mepe Toro Kak ydamiuecs: OBJIaJIeBatOT BCE
Ooyiee IMUPOKUM MATEMAaTHYECKUM almapaToM, y HHX MOCIEIOBAaTeIbHO (GOPMHUpPYETCS |
COBEpILECHCTBYETCS YMEHUE CTPOUTh MATEMATUICCKYIO MOJICIb PEAIbHOW CUTYAIlMH, IPUMEHSTh
3HaHUs, TOJYYCHHbIE B Kypce «AyreOpa ¥ Hayalla MaTeMaTUYeCKOrO aHAJM3ay, U PEHICHUS
CaMOCTOSITEIBHO CPOPMYIMPOBAHHONW MAaTEMAaTUYECKOW 3a7adyd, a 3aTeM HHTEPIPETHPOBATH
MOJIyYCHHBIH Pe3yIbTaT.

ConepkaTennbHO-METOqMUYEeCKast TMHUS «YHCa U BEIYMCIICHUS 3aBepiiacT (GoOpMUPOBAHHE
HABBIKOB HMCIIOJIb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOPOE ObLJIO HAYaTO B OCHOBHOM mIKoJie. B
cTapiiedl mKoje ocoboe BHMMaHHUE yaensercs (OPMHPOBAHUIO IMPOYHBIX BBIYHCIUTENBHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0sl UCIOJIb30BAaHHE PA3IUUHBIX (JOPM 3alucu ACUCTBUTEIHLHOIO
Yyclia, YMEHUE PAIlMOHATIbHO BBITIONHATH JEHCTBHUS C HHUMH, JENaTh MPUKUIKY, OIEHUBATH
pesynbrar. OOyuaromuecss MOTYYarOT HAaBBIKM MPHOMMKEHHBIX BBIYUCICHUN, BBIMOJHEHUS
JNEHCTBHUI C YMClIaMU, 3allMCaHHBIMHM B CTaHIAApTHOUW ¢dopMme, UCTIOIB30BAHUS MaTEMaTHYECKHX
KOHCTAaHT, OI[CHUBAHUS YUCIOBBIX BBIPAKEHHIH.

JIuaus «YpaBHEHHMS W HEPABEHCTBA» PEAIN3YeTCs Ha MPOTSHKEHHMM BCero oOydeHHs B
CTapIlliell IIKoJIe, TOCKOJIbKY B KaXJIOM paszjeie NporpaMMbl MpPEIyCMOTPEHO pelIeHne
COOTBETCTBYIOLIHNX 331a4. O0ydaronuecs OBIaIeBal0T Pa3InYHbIMU METOJAMH PELICHUS LEIIBIX,
paIMoHaIbHBIX, UPPAIIMOHATHHBIX, TTOKA3aTENbHBIX, TOTAPU(PMUUIECKUX U TPUTOHOMETPHIECKHUX
ypaBHEHUH, HEPABEHCTB U MX cUCTeM. [loyuyeHHbIe YMEHUS MCIIOJIB3YIOTCS TIPH UCCIIEJIOBAHUU
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(GyHKIMH ¢ MOMOIIBIO MPOW3BOJHOM, pEIICHHH MPUKIAAHBIX 337ad W 3aJad Ha HaXOXKICHUE
HanOOJIPIINX U HAMMEHBIIUX 3HaueHUH (yHKiuu. JlaHHas copepkaTeNbHas JUMHUS BKIIOYAET B
ce0s Takxke (POPMUPOBAHHME YMEHUH BBITIOJIHATH Pacu€Thl 10 (opMyliaM, MpeoOpa3oBaHUs LETbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUI, @ TAK)XKE BBIPAKECHMI,
coJepKamux creneHn u Jorapudmel. braromaps u3ydeHuio anreOpanvyeckoro Marepuana
MIPOUCXOUT AaJbHEHIee Pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAaKTHOTO MBIIIJICHHUS YJaIlIHXcs,
(bopMUpYIOTCST HAaBBIKA JCTYKTUBHBIX PpACCYyKIEHHH, pabOThl ¢ CHMBOJBHBIMH (HOpMaMH,
IIpPE/ICTaBICHNs] 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB U HEpPaBEHCTB. Auredpa
npeiaraet 3pGEeKTUBHBIC HHCTPYMEHTHI JIJISl PELICHUS TPAKTUYECKUX M €CTECTBEHHO-HAyYHBIX
3aJ1a4, HarJIaIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKA HAYKHU.

CopepxarenpHo-MeToauueckass JuHUs «OyHKUMH U TpaduKU» TECHO NEPEIJIETAETCs C
JIPYTMMU JTMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T MOCIEI0BATEIbHOCTh U3yUEHUs
Martepuana. M3yyeHue creneHHo, noka3aTeabHON, Jorapu@MUIecKoil 1 TPUTOHOMETPHUUECKUX
(GyHKIMM, X CBOMCTB U IrpadMKOB, UCIIOJIb30BaHNWE (YHKUMN AN pEUIeHUs 3a1ad U3 APYrux
y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTH4YE€CKUM aHaJIU30M, TaK U
C pelleHueM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM GoJiblioe BHUMaHUE yaeseTcsl GOpMHUPOBAHUIO
yYMEHHs BbIpaxaTb (opMyJaMu 3aBUCHMOCTH MEXK]Y Pa3IMUYHBIMH BEITMYMHAMHU, HCCIIEI0BAThH
MoJIyueHHble GYHKIIMH, CTPOUTH UX Tpaduku. MaTtepuan 3Toi coaepKaTeabHOU JTMHUU HalleJIeH
Ha pa3BUTHE YMEHUH M HABBIKOB, MO3BOJISIOIUX BBIPAXKATh 3aBUCUMOCTU MEXIY BETUUMHAMHU B
pasnmuyHON (opMe: aHATUTHIECKOH, rpadudeckoil u ciaoBecHoi. Ero m3ydenne crnocoOCTByeT
Pa3BUTHUIO ANTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O U KOHKpETHU3aluH,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenbHas nuHUA «Hauana mMareMaTH4ecKOro aHajan3a» IO3BOJISET CYIIECTBEHHO
paclMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKIAIHBIX 3a/1a4, TOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSIBJISIETCS BO3MOKHOCTh UCCIIEA0BATh M CTPOUTH I'paduKu (QPYHKLIHN, ONPEAETATh UX
HauOOoJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIYUCIATE IUIOMAAN Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHHs InpoueccoB. JlaHHasg conepKaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOCHMSI MAaTEMaTHYECKHX MOJEIEH pEalbHbIX CHUTyallui, HaXOXICHUs
HAaWIy4lEro pPEIIEHUs B NPHUKIAIHBIX, B TOM YHCJIEC COLUMAIBHO-D)KOHOMHUYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBaMHM MaTe€MaTHUYECKOI'O aHAIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OpMaJIbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacno3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HaOT O
BBIJAIOIINXCS PE3YIbTATAX, IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MATEMAaTUKHU KaK HAYKH, U UX aBTOpax.

CopepxarenpHo-MeToAMYECKas JIMHUA «MHOKECTBA M JIOTMKa» B OCHOBHOM IIOCBSILICHA
JIEMEHTaM TEOPUU MHOKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHNS IIPOHU3BIBAIOT BEChH
KypC IIKOJbHON MaTeMaTHKH W MpeUlaraloT Haubosiee yHUBEPCAIbHbIN S3bIK, 00BEANHSIOIIUI
BCE pa3Aeiabl MaTEeMaTHUKU M €€ INPUIOKCHWM, OHM CBA3BIBAIOT DPa3sHble MaTEMATHUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [[oaToMy BaXXHO JaTh BO3MOKHOCTH IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKM W HCIOJIB30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «AnreOpa u Hayajla MaTeMaTH4E€CKOTO aHAJIM3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTH4YeCKOTO MOJIEIMPOBAHUS, KOTOpbIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM TMOCTPOEHUS
MojieNiel pealbHbIX CUTYyallUil, UCCIEOBAHUS 3TUX MOJIENEl C MOMOIIBIO amnmnapara anreOpsl u
MaTeMaTHYECKOr0 aHajdu3a W HWHTEPIPETAlUM IOJIyYEHHBIX pe3yJlbTaToB. Takue 3anaHus
BIUIETEHBl B KaXKIbI M3 pa3[elioB IPOrPaMMBI, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
UCIOJIB3YETCS I PEeLIEHUS MPUKIAAHbIX 3a1ad. [Ipy pemennn peaabHbIX MPAKTUUECKUX 3a/1ad
yyamuecss — pa3BUBAalOT  HAOMIONATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCHOJb30BATh AHAIOTHIO, 0000IIATh M KOHKPETU3HPOBATH IPOOIEMY.
JleaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHHS NPUKIATHBIX 337ad OpraHu3yeTrcs B
npoliecce U3y4eHus Bcex TeM Kypca «Anredpa 1 Hayasla MaTeMaTHYeCKOTo aHaIu3ay.



Pabouyas mporpamma y4eOHOTO mpenmera «Anredpa 1 Hayajga MaTeMaTHYeCKOTO aHAIHU3a»
obecrieunBaeT peanuzanuio Moayisi «llIKompHBIA ypOK» M JOCTIKEHHE IeNiel TIaHupyeMbIX
pe3ybpTaToB paboyueil MporpaMMbl BOCTIUTAHHUS.

B paboueii mporpamme yueOHOrOo mpeamera «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHaJN3a» TPEACTABICHbl TEMaTHYECKOE IJIAHWPOBAHHE MO BceM (GopmaM OOydeHHUs: OYHOM,
OYHOW-3209HOH 1 3a04HOH popmam. [ToypouHoe manupoBaHue B COOTBETCTBHH C (heaepaIbHOM
pabodeil mporpamMmoii yaeOHOTO TpeaMeTa «Anredpa W Hadalla MaTeMaTHYeCKOTO aHAIN3a»
MOKa3aHO TOJIBKO M0 OYHOU opMe 0OydeHHs.

[ToypouHoe MmIaHHpOBaHKE MO OYHO-3a0YHOM W 320YHOM (opmMaM O0Oy4eHHs OTPAKEHO B
KaJICHAAPHO-TCMATUYCCKOM INNIAHUPOBAHUU y‘II/ITeJIGfI-HpeIlMeTHHKOB.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM miaHe Ha M3ydeHHE Kypca aireOpbl W Havyajl MaTEMaTUYeCKOro aHajiu3a Ha
0a30BOM ypOBHE B OUHOU (hopme oTBOIUTCA 2 yaca B Henenmto B 10 kmacce u 3 yaca B HEIEO B
11 xiacce, Bcero 3a aBa roja oOyuenus — 170 gacos.

Ha uzydenue anreOpbl 1 HaYaJl MaTEMaTHYECKOTO aHAIM3a HA YPOBHE CPEIHETO OOIIETo
00pa3zoBaHus B 0OUHO-3a09HOM popMme Bcero otBoauTcs 170 gacos, 3 koTopsix 102 yaca - B 04HOM
¢dopme (aymuTopHO) U 68 YacoB — B 3a09HOM (caMocTosTenpHOe u3ydeHue): B 10 kracce — 34
gaca u 34 gaca cooTBeTCTBEHHO; B 11 kimacce -68 yacoB u 34 gaca COOTBETCTBEHHO.

Ha n3ydyenune anreOpsl 1 HaYaI MaTEMaTHYECKOTO aHAIM3a HAa YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus B 3a04HON popme Bcero otBoautcsi 170 gaco, u3 kotopeix 102 yaca - B OUHOU
¢dopme (aymuTopHO) B 68 YacoB — B 3a09HOM (caMocTosTenpHOe u3ydeHue): B 10 kmacce — 34
gaca u 34 gaca cooTBeTCTBEHHO; B 11 kimacce -68 yacoB u 34 yaca COOTBETCTBEHHO.

Henenvhast Harpy3ska ydeOHOro mnpeamera «Ausredpa W Hayallo MaTeMaTHYECKOTO
aHaJIM3a» MO KJlaccaM MpeCcTaBieHa CIEIYIONUM KOJIHUYECTBOM YacoB:

¢dopma o0yuenust Kosm4yecTBo 4acoB B Hee10 (04HO/3204HO)
10 kaacce 11 kaace
ouHas ¢popma 2 3
OYHO-3a0YHAas 1/1 2/1
dhopma
3a04Has popma 1/1 2/1

COJEPKXAHUE YYEBHOI'O KYPCA

10 KJJACC

Yuciaa v BbIYMCTIEHUS

PanmonaneHpie yncna. OOBIKHOBEHHBIE M JICCATHYHBIC JPOOH, MPOICHTHI, OCCKOHEYHBIC
nepuoguveckue Apobu. ApudmMerndyeckre ONEpaldd €  PANUOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHMsl YHUCIOBBIX BbIpakeHH. [IpumeHeHune ApoOel W MPOIEHTOB MJs pelIeHUs
MPUKIAJAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUU U PEaJbHOU KU3HU.

JleiicTBuTenpHbIe yKcna. ParyioHanbHbIE W HUppallMOHANbHBIE uKclia. ApudMeTudyeckue
omepanuy ¢ JAeUCTBUTEIBHBIMU 4yHciaMu. [IpuOmmkéHHbIe BRIYMCICHUS, TIPABUIa OKPYTJICHHUS,
MPUKUJKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenens c mensiM mokazateneM. CtanaapTHas ¢opMma 3amucu ACWCTBUTEIHHOTO YHCIA.
Hcnonb3oBanue moaxonsmied ¢GopMbl 3amucd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPAKTUYECKUX 3a7a4 U NIPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOU cTerieHu. JlelicTBUs ¢ apudMeTHUeCKUMU KOPHSIMHU
HATypaJbHOMW CTEIIEHHU.



CuHyC, KOCMHYC M TaHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, ApKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHuUs1 1 HEPaBEeHCTBA

ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoOpa3oBaHrue TPUTOHOMETPUYECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmyIbL.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo1 MHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHrne ypaBHEHUN M HEPABEHCTB K PELICHHUIO MAaTEMAaTUYECKUX 3aJad M 3a1a4 W3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U rpaGUKU

OyHKuMs, crocods! 3aganus pyHkuuu. ['paduk ynknuu. Bzanmuo oOpatHbie QyHKIUY.

Ob6nacTb onpezneneHuss U MHOXeCTBO 3HaueHul ¢yHkuuu. Hynu dynxnuu. Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (YHKIIUH.

CrenenHass (QyHKIMS C HATypaJdbHBIM M LENbIM MoOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHsI N-0i CTENEHH.

Tpuronomerpuueckass OKpPYXHOCTb, OINpEIENeHUE TPUTOHOMETPUYECKUX (PYHKIMHA
YHUCJIOBOTO ApTyMEHTA.

Hayana maTteMaTH4ecKoro aHajaim3a

[locnenoBarenpHOCTH,  CHOCOOBI  3aJaHMsl  IMOCJENOBaTENbHOCTEH.  MOHOTOHHBIE
ITOCJIEI0BATEIBbHOCTH.

Apugpmernueckass M reoMmerpuueckas — nporpeccuu.  beckoHeuHO — yObIBaromas
reomeTpuueckas mporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCHHU.
dopmyna CIIOXKHBIX IMPOLEHTOB. [cronb30BaHWe NMPOTPECCHH Ul PEIIEHUS PEANBHBIX 3a1ad
IIPUKJIATHOTO XapakTepa.

MHo:xecTBa M JI0THKA

MHokecTBO, onepanuy Haja MHOXecTBamu. Jluarpammbl Jitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara JJIs OIMCAHMs PEaJbHBIX NPOLIECCOB M SBJICHUH, IIPU
pelLeHnH 3aa4 U3 APYTUX Y4eOHbIX IPEIMETOB.

Onpenenenue, TeopeMa, CIIEJCTBHE, JIOKa3aTeNbCTBO.

11 KVIIACC

Yucsa 1 BBIYUCICHUSA

HarypanbHbie u nensle uncina. [Ipu3Haku 1e1MMOCTH LIEIBIX YHUCEN.

Crenens ¢ pamoHaIbHBIM MTOKa3areneM. CBONWCTBA CTEIIECHHU.

Jlorapugm uucna. [lecaTuuHble U HaTypajlbHbIE JOrapU(MBI.

YpaBHeHus 1 HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaKeHU, COAEPIKAIIMX JIOTApU(PMBI.

[IpeoOpa3oBaHue BbIpaKEHHH, COAECPIKALINX CTENEHU C PAllMOHAIbHBIM IIOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA.

Cucrempl JMHEHHBIX ypaBHEHHWH. PelleHne NpuUKIagHbIX 3a7ad C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucremMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

IIpuMeHeHre ypaBHEHHM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1ad U
3a]a4y U3 Pa3IMYHBIX 00JacTel HAyKH U peajbHOM KU3HU.

DyYyHKUUH U TPaPuUKU



Oynakius.  [lepuognyeckne  pynkuuu.  [IpoMeXyTKd  MOHOTOHHOCTH — (DYHKIIMU.
MakcuMymbl 1 MHUHUMYMBbI (QyHKIuH. HaumOouspliee W HamMeHblee 3HAUYeHUE (QYHKIUH Ha
IIPOMEKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

[Toxa3zaTtenpHast u norapudmudeckas GyHKINU, KX CBOHCTBA U TPAPUKH.

Hcnons3oBanue rpadukoB GyHKIUH UTs pelIeHNs] ypaBHEHUIA W IMHEHHBIX CHCTEM.

Hcnonb3oBanne TpadukoB (GYHKIHA JUIS WCCICAOBAHMS IMPOILECCOB U 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX IPEIMETOB U PEaTbHON JKU3HU.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

HenpepeiBable  ¢yHkunmu.  MeTtoax  HWHTEpBaJIOB  JUISI  pEIICHUST  HEPaBEHCTB.
[TpousBoanas ¢pynkun. ['eomerprueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBosHbie 3eMeHTapHbIX (PyHKIUNA. DOpMyIbl HAXO0XKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHre TpOU3BOAHON K UCCIIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTH M AKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HAaMMEHbBILIEr0 3HAYeHHsI QYHKIIUU Ha OTPE3KE.

[IppuMeHeHre TPOU3BOAHOW I HAXOXKICHUS HAWIYYIIErO PEIIECHUs B NPUKIAJHBIX
3ajauax, AJs ONpeesIeHUs] CKOPOCTH IIPOoIiecca, 3aJaHHOTO (GOPMYIION NI rpaduKOM.

[TepBoo6pa3nas. Tabnuia nepBooOpa3HbIX.

Wnrerpan, ero reoMeTpuueckuii M (Qu3Mdeckuili cmbici. Belumciienue wuHTErpaia 1o
dbopmyne Hetorona—JleitOnura.

NJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuyebHoro mpeamera «MaremaTHKa» JTOJDKHO OO€CHeurBaTh JOCTH)KEHHE Ha
yYpOBHE cpeaHero oOmero oOpa3oBaHMs CIEAYIOUUX JHUYHOCTHBIX, METalpeAMETHBIX U
IIPEJMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS HporpamMMbl ydeOHoro mnpeamera «MareMmaTHka»
XapaKTePU3YIOTCS:

['paxx1aHCKO€ BOCIIUTAHMUE:

C(OPMHUPOBAHHOCTBIO TPAXAAHCKOM MO3MLUM OOYy4aroLerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 YJICHA POCCHHCKOrO OOIECTBa, MPEJICTABICHUEM O MaTEMAaTUYECKUX OCHOBAaX
(GYHKIMOHMPOBAHUS DPA3JIMUHBIX CTPYKTYp, SBICHHUH, HpOLENYp TIpakIaHCKOro oOIiecTBa
(BBIOOpPBI, ONPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIbHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKLHUSAMU U Ha3HAYECHUEM.

IlaTpuoTnyeckoe BOCOUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUUCKOM I'paXkJaHCKON UJEHTUYHOCTH, YBRXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCUICKONW MaTEeMAaTUKHU, [IEHHOCTHBIM OTHOILIEHHEM K JIOCTH)KEHUSIM POCCUHCKUX
MaTeMaTUKOB M POCCUHCKOM MaTeMaTH4eCKOM IIKOJbI, K UCIOJIb30BAaHUIO ATUX JIOCTHKEHUH B
JPYruX HayKax, TEXHOJOTHUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHMCKOro Hapoja; C(HOPMHUPOBAHHOCTBIO
HPABCTBEHHOI'O CO3HAHUS, STMYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM IpPUMEHEHHEM
JOCTIDKEHUM HAayKH M JeSTeIbHOCThIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJAJa B MOCTPOCHHE
YCTOMUYUBOTO OyAyILEro.

OCTeTUYecKOe BOCIIUTAHUE:!

JCTETUYECKUM  OTHOIIEHHEM K  MHUpPY, BKJIIOYas  OICTETUKY  MaTeMaTHUYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgay, pEUIeHWH, pacCyXIeHHH; BOCIPUUMYHMBOCTHIO K
MaTeMaTH4YEeCKUM acleKTaM Pa3JIMYHBIX BHJIOB HCKYCCTBA.

du3nueckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHYECKHE 3HAHUS B HHTEpecax 3/I0pOBOTO
u Oe3omacHOro o0pasa >KW3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO (3I0pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXUM 3aHATUH U OT/bIXA, peryiaspHas (puzndeckas akTUBHOCTD);
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(busznuecKoro COBEPIIICHCTBOBAHUH, npu 3aHSITHSIX CHOPTUBHO-03/I0POBUTEIILHOM
NS TENBbHOCTBIO.

TpyoBo€ BOCIUTAHHUE:

TOTOBHOCTBIO K TpPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; UHTEPECOM K Pa3ITUYHBIM
chepam mpodeccHoHATLHOW JEeSITENLHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD Oyaymiei mpodeccun u pealn3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYACTHIO B PEIICHUU
MPAKTUYECKUX 3a7a9 MaTEMaTHIEeCKON HAPaBICHHOCTH.

OKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTBHIO AKOJIOTHYECKON KyJIbTYphI, IMOHUMAHUEM BIIMSHUAS COIHAIBHO-
SKOHOMHYECKUX IPOIECCOB HA COCTOSHHE NPHUPOJHOW W COIHMATBHOW Cpellbl, OCO3HAHWEM
I0O0ATFHOTO  XapakTepa  JKOJIOTHMYECKUX  MpoOJieM; OpUEHTalWed Ha  MPUMCHECHHE
MaTeMaTHYeCKUX 3HAHWW I PEIICHUS 3a7ad B 00JIaCTH OKPYXKAIOMICH CPeJIbl, TUIAHUPOBAHUS
MOCTYIIKOB W OIIEHKH WX BO3MOXHBIX TTOCIICICTBUH JIJIST OKPYXKAIOIIEH CpeIbl.

LleHHOCTH HAyYHOTO TIO3HAHHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKW W OOMIECCTBEHHOW MPAKTUKH, TOHUMAHNUEM MaTeMaTHYeCKON HayKH Kak chepsl
YeIIOBEYCCKOM JICATSIILHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS [TUBUJIM3AINY;
OBJIAJICHUEM S3BIKOM MAaTEMATHKU U MaTeMaTHIeCKON KYJIBbTYPOU KaK CPEeJICTBOM ITO3HAHUS MUPA,
TOTOBHOCTBIO OCYIIIECTBIISATH MPOSKTHYIO M HUCCIIEIOBATEIIBCKYIO JEATEIbHOCTh HHIUBUTYaIBHO
1 B TpYIIITE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOSHHS IPOTpaMMBbl yueOHOTo mpenMera «MaTemaTHKa
XapaKTepU3YIOTCs OBJIaJICHHEM YHUBEPCATbHBIMU HO3HABAM ETIbHBIMU OeliCEUIMU,
VHUBEPCAbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — VHUBEPCANbHbIMU  Pe2YAMUEHbLMU
oeticmeusMu.

1) Vuueepcanvuvie nosnasamenwusle oeticmsuss, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue memooos NO3HAHUS OKPYHCAOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuti pabomams ¢ uHgopmayuet).

ba3oBble lornyeckue AecTBus:

e BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXAy MOHATUSAMHU; (OPMYIHPOBATH OINpPEACTCHHUS  MOHSATHUI;
YCTaHABIIMBATh CYIIECTBEHHBbIN MNpHU3HAK KiIacCu(UKALKUKU, OCHOBAHHUS Uid OO0OOHIeHHS U
CpaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIIN3A;

e BOCIIPUHUMATh, (GOpMynHpoBaTh U MPeoOpa3oBBIBATH CYKJEHUS: YTBEPAUTEIbHBIC H
OoTpUIaTeNbHbIE, eAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,

e BBISIBIISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEYUS B (PaKTax,
JAHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX; Mpedsararb KpPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;

e JIeNIaTh BBIBOJIBI C HUCIOJH30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W WHIAYKTUBHBIX
YMO3aKITIOUYEeHUH, yMO3aKIIOUEHHUH 10 aHAJIOTHH;

e IPOBOJMTH CAMOCTOSITENIFHO J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUN (TIPSAMbIE U
OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTALMIO, MPHUBOIUTH TMPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BHIBO/JIBI,

e BEIOMpATh CHoco0 pelieHus: y4yeOHOW 3aaayu (CpaBHMBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOMANIMM ¢ Y4ETOM CaMOCTOSITENLHO BBIJEICHHBIX
KPUTEPHEB).

bazoBblie uccrenoBarensckue AeCTBUS:

e HCIIOJIL30BATh BOMPOCHI KaK UCCIIEIOBATENbCKII HHCTPYMEHT MO3HAHUS; POPMYIHUPOBATH
BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBATH HCKOMOE M JIaHHOE,
(dbopMHUPOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE,
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e IPOBOJUTH CAMOCTOSITETIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IPOIECCA, BBISBICHUIO
3aBHCUMOCTEH MeX/1y 00BEKTaMH, SBICHUSMH, IPOIIECCAMHU;

e CAMOCTOSTENIBHO (POPMYIHPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3YyNIbTaTaM MPOBEIEHHOTO
HaOJIOIEHUS, UCCIIEI0OBAHMS, OLIEHUBATD JIOCTOBEPHOCTD MOJIyYEHHBIX PE3yJabTaTOB, BHIBOJIOB U
000011IeHHI;

e IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEAIOJIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ napopmanmei:

e BEISBIIATH JAePUIIMTHI HHPOPMAIINH, TAaHHBIX, HEOOXOIMMBIX I OTBETA HA BOMIPOC U IS
peleHus 3a/1a9u;

e BEIOMpaTh HMH(POpPMAIMIO W3 WCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(MOPMAIHMIO PANIMYHBIX BHIOB U (opm
MIPEICTAaBIICHHS,

e CTPYKTYpUpOBaTh  HMH(MOpMAIHMIO, TPEACTaBIATH €€ B  PasNUYHBIX  (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

e OIICHUBATh HAAEKHOCTH HHMOPMAIMH MO CAMOCTOATENBHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) VHueepcanvHvle KOMMYyHUKAMUGHbIE Oelicmausi, 00ecneuusaiom coopmuposaHHocms
COYUANBHBIX HABLIKOB 00YUaAOUUXCHL.

Ob6uieHue:

e BOCIIPHHAMATh U (POPMYITHPOBATH CYXKJCHUS B COOTBETCTBHH C YCIIOBHSIMH W ICIISIMH
OOIIeHMSs; SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHBMEHHBIX
TEKCTax, JaBaTh NOSICHEHUS 110 XO1y peLIeHUS 3a/1a4, KOMMEHTUPOBATh MOJYyYCHHBIN pe3ysbTaT;

e B X0JI¢ OOCYXJIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY O0OCY)XIaeMOUW TEMBbI, TIPOOIEMBI,
pelaeMoi 3ajauu, BbICKAa3bIBaTh WJIEH, HAllEJICHHbIE HA MOWCK PELICHMSI; CONOCTaBISATh CBOU
CYXJCHHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jHuue U CXOJCTBO
MO3ULIMI; B KOPPEKTHOU popme popMynnpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e IIPEJICTABIIATh PE3YAbTaThl PEUICHHUS 3a/a4yu, SKCIEPUMEHTa, HCCIEIO0BaHUs, MPOCKTa,;
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBHICTYIUICHUS C YUETOM 3a/a4 MPE3eHTALMU U 0COOCHHOCTEH
ayJUTOPHUHU.

CoTpyAHUYECTBO:

e IOHUMATh U HCIOJb30BaTh MPEUMYILECTBA KOMAaHAHON M MHIUBUAYAJIbHON pabOThl IpH
pelieHnd y4eOHBIX 3a/ay; MPUHUMATh Ledb COBMECTHOW JESATENIbHOCTH, IUIAHUPOBATH
OpraHM3aII0 COBMECTHOW paboThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCs, 0OCYXKIATh
MIPOLIECC U pe3yNbTaT paboThl; 0000IaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e yYAaCTBOBATh B TPYIIOBBIX GopMax paboThl (0OCykIaeHHs, 0OOMEH MHEHMI, «MO3TOBBIC
IITYPMBD» ¥ UHBIE); BBITIOJIHATH CBOIO YacTh pabOThI M KOOPJAUHUPOBATH CBOU JEHCTBUS C APYTUMU
YJieHaMd KOMaHJbl; OIICHHBaTh KAueCTBO CBOETr0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanvhoie pecynamuensle oeticmaus, 06ecnedusaom Gopmuposanue CMvlCo8bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

CaMoopraHuzanus:

COCTaBIATh TUIaH, aTOPUTM pPEIICHUs 3aJadd, BBIOMpATh CIOCOO perieHHs ¢ y4ETOM
HUMEIOIIUXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapHAHTHI PELICHUH C yYETOM HOBOM MH(pOpMaILUH.

CaMOKOHTPOJIb:

e BJI3/ICTh HABBIKAMU TIO3HABATENHLHOU peQUIeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX JCHCTBHIA
U MBICIUTENBHBIX TPOIECCOB, HX PE3YIbTaTOB;, BIAJAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIEcca U Pe3yiibTaTa PelieHus MaTeMaTHIecKOn 3aauu;




e IPEABHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NPH PEUICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBHI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JNAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yibTaTa IEId W YCIOBHSIM, OOBSCHATH NPUUYUHBI
TOCTHKEHUS MM HEAOCTIKEHHS PE3YyNIbTaTOB AESITEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca «AnreOpa W Hadalla MAaTEeMaTHYCCKOTO aHaIM3a» Ha YPOBHE
cpeaHero oouero oopa3zoBaHUs JOKHO OOECIEUMBATH JIOCTHKEHUE CIEIYIOIINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 KJIACC

Yucjia 1 BBIYUCIEHUS

OmnepupoBaTh MOHATUSMH: PAIMOHAIBHOE W JCWCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS H
JeCATUYHAS IPOOB, MTPOICHTEHI.

BEIMONHATE apudMeTHyecKre Onepanuy ¢ palMoHaIbHBIMU 1 IEHCTBUTEIIEHBIMU YUCIIAMH.

BemonHATe TpUONMKEHHBIE BBIYMCIICHUS, WCIIONB3YsS MpaBHJa OKPYIJICHUS, JAeiaTh
MIPUKHJIKY U OIICHKY Pe3yiIbTaTa BEIYMCICHHA.

OmnepupoBaTh MOHATHUSMH: CTEIIEHb C IEJBIM TOKa3aTelleM; cTaHmaptHas (Gopma 3amucu
JEWCTBUTEIFHOTO YHCIIA, KOPEHb HATYPaJIbHOW CTENEHH; HMCIIOJIB30BaTh MOIXOSIIYIO (OpMY
3aITUCH JICHCTBUTENBHBIX YUCEN JIJISl PEIICHHs MPAKTHYECKHX 3a/1a4 U MPECTABICHHUS JTaHHBIX.

OmnepupoBaTh MOHIATUSMU: CHHYC, KOCHHYC U TAaHTEHC MTPOU3BOJILHOTO YIJIa; NCTIOIH30BATh
3aITUCh TIPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHIECKUE (YHKITHH.

YpaBHeHUs] 1 HEPABEHCTBA

OmnepupoBaTh MOHSATHSAMH: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE, PAIlHOHAIBHOC,
UppalroHAILHOE YPaBHEHUE, HEPABCHCTBO; TPUTOHOMETPHYECKOE YpaBHEHUE,

BemonHATe  mpeoOpa3oBaHWs — TPUTOHOMETPUYECKHX  BBIPAKEHHH W pemaTh
TPUTOHOMETPHUYECKUE YPABHCHHS.

BrImonHATE TipeoOpa3oBaHus ENbIX, PAIMOHATBHBIX ¥ UPPAIMOHAIBHBIX BBIPOKCHUN H
pelaTh OCHOBHBIC THITBI LIEJBIX, PAIIHOHAIBHBIX U UPPAIIMOHALHBIX YPAaBHECHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHUS M HEPABEHCTBA JJISl PEUICHUS MAaTEeMAaTHYECKUX 3a/1a4 W 3a]a4 U3
pa3M4YHbIX 00JIacTeil HAYKH U PEATbHOM KU3HH.

MoenupoBaTh pealibHble CHTYalldd Ha S3bIKE aireOpbl, COCTABIIATH BBIPAKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCJIOBHUIO 3aJa4yM, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAHUEM allllapara ajareOphl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATUSAME: QPYHKIIHS, CIOCOOBI 3a/laHus (DYHKIIUHU, 00JIACTh OTIPEICIICHUS U
MHO>K€CTBO 3Ha4eHMI QyHKIMH, rpa@uK GyHKIMH, B3aUMHO 0OpaTHbIe (YHKIIUU.

OnepupoBaTh NOHATHSAMH: YETHOCTh U HEYETHOCT (DYHKIIMH, HYIIU (DYHKIIUH, TIPOMEIKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonw3oBatk rpaduiki PyHKIMIA I PEIICHUS YPaBHCHUH.

Ctpouth M uyuTaTh TpadUKU JMHEHHON (YHKIIUHU, KBAJAPATUYHOW (YHKIUHU, CTCIICHHOMN
(YHKIMHY C LIETBIM OKa3aTeeM.

Hcnons3oBarh rpadpukn GyHKIMHA JUIs MCCIEIOBaHMS INPOLIECCOB M 3aBUCUMOCTEH IpU
pELIeHNH 3a/1a4 U3 JPYTUX YYEOHBIX NMPEIMETOB M pealbHOM KU3HH; BBIpAXaTh (GopMyrnamMu
3aBUCHMOCTH MEX]y BETMUMHAMHU.

Hauyana maTeMaTH4YecKOro anajan3a

OnepupoBaTh MOHATHUSMHU: TOCIEIOBATENBHOCTh, apu(pMETHUECKass M TeoMeTpuyecKas
MIPOrPECCHH.

OmnepupoBaTh NOHATHAMU: OECKOHEUHO YObIBaroIasi reoMeTpuyeckas mporpeccusi, cymma
0eCcKOHEeYHO yOBIBAIOLIEH reOMETPUYECKO porpeccuu.

3anaBaTh MOCIEIOBATEILHOCTH PA3JIMYHBIMU CLIOCOOAMH.
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Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCHil A PELICHUS peabHBIX
3aJa4 MPUKIIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, ONI€paIlMK HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapaT JUisi OMCAaHUs peaIbHbIX IPOLIECCOB U
SIBJICHH, TIPU PEIICHUH 3a]1a4 U3 APYIUX YIeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATENbCTBO.

11 KJIIACC

Yuciia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HaTypalibHOE, I€JI0€ YHCJIO; HCHOJIb30BaTh MPU3HAKU
JETMMOCTH LIEJIBIX YHCEIl, Pa3jIoKEeHHE YiClia Ha MMPOCThIe MHOKUTEIH /ISl peLIeHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHATILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMU: JIOTapuM YKcia, JECITUUHbIE U HATypalibHbIE JJOTapu(MBI.

YpaBHeHusi U HepaBeHCTBA

[IpumensTh CBOMCTBa CTENEHW s IpeoOpa3oBaHUSl  BBIPAXKEHHI; ONEpHUpOBaTh
MOHATHAMMU: NI0Ka3aTeIbHOE YPABHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX
YpaBHEHUN U HEPABEHCTB.

BoinmonHaTe npeoOpa3oBaHMsl BbIpaXXEHUM, cojepxkallux JorapudMbl, OIEpUPOBATH
MOHATUSAMH: JIOTapU(PMHUUYECKOE YpaBHEHHE U HEPaBEHCTBO; peIlaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX YpaBHEHUM U HEPaBEHCTB.

Haxoauts perienus mpocTeHMx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHCTEMA JMHEMHBIX YpaBHEHHH M €€ pelleHHe; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JIJIS1 PELICHUS] MPAKTUYECKUX 3a/1a4.

HaxonuTek pemeHuss mpocTemMx CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peanbHble CUTyalldd Ha s3bIKE anreOpbl, COCTaBISATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 3aJ]a4M, UCCIIEI0BATh NOCTPOECHHBIE MOJEIIH C
MCIO0JIb30BAHMEM anmapara aireopsl.

DyYyHKUUM U TPaPUKH

OnepupoBaTh MOHATUSAMU: NIepuoanYecKas (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKH SKCTpeMyMa (DYHKIMH, HauOoJjblllee U HaUMEHblIee 3HAa4eHHs] (YHKIUH Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JIJIs MCCleA0BaHUs (DYHKIMH, 33JaHHOM rpa@uKoM.

OnepupoBaTb  MOHATHSAMHU:  rpadUKd  TOKAa3aTENbHOM,  JIOTapU(PMUUYECKOH U
TPUTOHOMETPUYECKUX (PYHKUMN; N300pakaTh X HA KOOPAWHATHON TUIOCKOCTHU U HCIIOJIb30BATh
JUISl peLICHUS YPaBHEHUN U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JUHEHHBIX ypaBHEHHH U
WCIIOJIb30BATh UX /ISl PEIICHUS! CUCTEMBbI IMHEUHBIX YPABHEHUMN.

Ucnonb3oBathk rpaduku QyHKIUN 111 MCCIEAOBAHUS TMPOIECCOB M 3aBUCUMOCTEH W3
JOPYTrUX y4eOHBIX UCIUILIUH.

Havana maTteMaTn4ecKoro aHajamsa

OmnepupoBaTh MOHATUAMU: HEMIPEPbIBHAS (QYHKIUS; TPON3BOIHAS (PYHKIMH; UCIIOJIb30BaTh
reoOMEeTpUYECKUi 1 (pU3MUECKHi CMBICT TPOU3BOAHOM IS pelIeHus 3a/1a4.

HaxonuTh Npou3BOAHBIE 3JIEMEHTAPHBIX (YHKIUH, BBIUYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (DYHKIIMH.

Hcnonbs3oBaTh MPOM3BOAHYIO JUId HCCIEAOBaHUS (YHKUMHM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHATH PE3YyNIbTaThl UCCIEI0BAHUS K ITOCTPOCHUIO TPaUKOB.

Hcnonb30BaTh NPOM3BOAHYIO JUISI HAXOXKIACHHS HAWJIYYLIETO pPEIICHHs B NPUKIAIHBIX, B
TOM YHCJIE€ COLMATIbHO-OKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUAMHU: NEpBOOOpa3Hasi M HMHTErpayl; MOHMMATh T€OMETPUYECKUH U
¢bu3nvecKkuit CMBICI UHTErpaa.
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HaxonuTh mepBooOpa3Hbie 37eMEHTapHBIX (DYHKIIMI; BBIYHCIATH HHTErpal 1o Gopmyiie
Hrrorona—Jleitbuuria.

Perrate mpukiagHbie 3a1aud, B TOM YHCJIE COIUATbHO-IKOHOMHUYECKOTO M (DU3UYECKOTO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOTO aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE (OYHASA ®OPMA OBYYEHMUS)

10 KUIIACC
Ne /it HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
00pa3zoBaTeNbHbBIC
pecypcebl
1 |MHoecTBa pallMOHAIBHBIX U AEHCTBUTENbHBIX YMcell. PannoHanbHble ypaBHEHMSI U HEPaBEHCTBA 14
2  |Oynakiun u rpaduku. CTeneHsb ¢ IelTbIM oKa3aTeneM 6
3 |ApudmeTnueckuii KOpeHb N—0¥ cTereHu. MppalmoHanbHbIe ypaBHEHUST U HEPABEHCTBA 18
4 |®opmynbl TPUTOHOMETPUU. TPUTOHOMETPUUECKHE YPaBHEHUS 22
5 |[locnemoBaTenbHOCTH M MPOTPECCUH 5
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68
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TEMATHYECKOE IINTAHUPOBAHUE (OYHASA ®OPMA OBYUYEHMUS)

11 KUIIACC
Ne /it HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
00pa3zoBaTeNbHbBIC
pecypchl
1 |Crenensb ¢ paunoHanbHbIM nokaszareneM. [lokazarensHas pynkuus. [lokazarenabHble ypaBHEHUS U 12
HEpaBEHCTBA
2 |{Jlorapudmmueckas Gpyakmnms. Jlorapupmudeckiue ypaBHeHHS U HEpaBEHCTBA 12
3  |Tpuronomerpuyeckne GyHKIUHU U WX TpaduKu. TpUTOHOMETpUYECKHE HEPABEHCTBA 9
4 [(IlpousBoanas. [IpumeHeHue MPOU3BOIHOM 24
5  |MHTerpain u ero mpuMeHeHus 9
6 ‘CI/ICTCMH ypaBHEHHUI ‘ 12 ‘
7 HarypanbsHble u 11e1p1e yncia 6
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 18
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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TEMATHYECKOE IINTAHUPOBAHUE (OYHO-3AOYHASA ®OPMA, 3AOYHASA ®OPMA OBYUYEHUA)

10 KJIACC
Ne /it HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
(ouHO/3209HO) || OOpa3zoBaTeIbHBIC
pecypcsl
1 |[MHoXecTBa pallMOHATBHBIX U JEHCTBUTEIBHBIX YKCell. PalronanbHble ypaBHEHUSI U HEPABEHCTBA 14 (7/7)
2  |®ynkiun u rpaduku. CTeneHsb ¢ HebIM MoKas3areleM 6 (3/3)
3  |Apudmerndeckuit KOpeHb n—oii cTeneHu. MpparroHaabHble YpaBHEHUS M HEPABCHCTBA 18 (8/10)
4 |®opMynbl TPUTOHOMETPHH. TPUTOHOMETPUYECKHE YPaBHEHUS 22 (11/11)
5 |[TocnemoBaTeIbHOCTH U MPOTPECCHH 5 (3/2)
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 (34/34)
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TEMATHYECKOE IINTAHUPOBAHUE (OYHO-3AOYHASA ®OPMA, 3AOYHASA ®POPMA OBYYEHMUA)

11 KJIACC
Ne /it HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
(ouHO/3204HO) || 0Opa3zoBaTeIbHbBIE
pecypeel
1 |Crenensb ¢ paunoHanbHbIM nokaszareneM. [lokazarensHas pynkuus. [lokazarenabHble ypaBHEHUS U 12(8/4)
HEpaBCHCTBA

2 |{Jlorapudmmueckas Gpyakmnms. Jlorapupmudeckiue ypaBHeHHS U HEpaBEHCTBA 12 (8/4)

3  [TpuroHomerpuueckue QYHKIUU U UX Tpaduku. TPUrOHOMETPUYECKIE HEPABEHCTBA 9 (6/3)

4 [TlpousBojHas. [TpuMeHeHHe TPONU3BOTHOM 24 (16/8)

5  |MuTerpai u ero mpuMeHEHHSI 9 (6/3)

6 ‘CI/ICTCMH ypaBHCHHI ‘ 12 (8/4) ‘

7  |HarypanbHbIC U IENIbIE YKCIIa 6 (4/2)

8 |[ToBTOpenue, 0600IIEHNE, CHCTEMATH3ALMS 3HAHUIMA 18 (12/6)

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102 (68/34)
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IHOYPOYHOE IIVIAHUPOBAHME B o4Hoii popme

10 KIIACC
KoaudecTBo
Nenn/m | Tema ypoka 4acoB
Bcero
1 MHO0XecTBO, orepaluy HajJ MHOKecTBaMu. J{luarpammsl Ditiepa—Benna 1
2 Panmonaneaeie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOHU, TPOIIEHTHI, OECKOHEUHBIE IEPHOINIECKUE TPOOH 1
3 ApubmMeTnueckne onepalyu ¢ paliOHAILHBIMU YU CIIAMH, TPE0OPA30BAHMS YHCITOBBIX BEIPAKCHHUI 1
4 HpI/IMeHgHI/Ie Jpo6eii ¥ MPOLEHTOB ISl pellieHUs] IPUKIIaJHBIX 33/1a4 U3 PA3IMYHBIX OTpaciell 3HaHUH U 1
peanbHOM KU3HU
5 HpI/IMeH?HI/Ie Jpo6eii ¥ MPOLEHTOB ISl pellIeHUs] IPUKIIaJHBIX 33/1a4 U3 PA3IMYHBIX OTpaciell 3HaHUH U 1
peanbHOM KU3HU
6 JelictBuTenbHbIC yncia. PalimoHanbHbIe M HppalMoHaIbHbIE YUCia 1
7 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1
8 [TpubmxEHHBIC BRIYUCIICHUSI, PABHIIA OKPYTJICHUS, IPUKUIKA U OT[EHKA PE3YJIbTaTa BBIUNCICHUN 1
9 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS 1
10 YpaBHeHUE, KOPEHb YPABHCHHUS 1
11 HepaBeHcTBO, penieHre HepaBeHCTBA 1
12 Meto HHTEpBAJIOB 1
13 Pemenue nensix u IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB 1
14 KonTtponsHas padoTa no IeMe "MHOKECTBa pallMOHAJIBLHBIX U JICHCTBUTEIBHBIX Yynces. ParmoHaibHbIe 1
ypaBHEHUS U HEPABEHCTB
15 OyHK1Ms, criocoObl 3a1anus GyHkuuu. Bzaumao oOpatHbie QyHKINUU 1
16 I'paduk pynkimu. O6macTh onpeneneHust ¥ MHOKeCTBO 3HaueHui GyHkuu. Hynu ¢yakuun. [Ipomexytku 1
3HAKOTIOCTOSIHCTBA
17 YérHble 1 HEUETHBIE (DYHKLIUU 1
18 Crenens ¢ nensiM nmokasareneMm. CrannaptHas (opMa 3anucu AeWCTBUTEIHHOTO YHCIia 1
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Hcnons3oBanue HOHXOIISIH_ICI\/JI q)OpMBI 3alrnucu I[GﬁCTBHTCHBHBIX YUCCII IJid pCIICHUA IMMPAKTHYCCKUX 3a1a4 U

19 MPEJCTAaBICHNS JJAHHBIX !
20 Crenennast GyHKIUS C HATYpaJbHBIM U LIEJBIM Moka3areneM. E€ cBoiicTBa u rpaduk 1
21 ApudMeTHuecKrii KOpEeHb HaTYpaIbHON CTETICHH 1
22 ApudMeTHuecKrii KOpeHb HaTYpaIbHON CTETICHH 1
23 CBoiicTBa apu()METHIECKOT0 KOPHS HATYPAIbHOH CTETICHU 1
24 CpoiicTBa apu(PMETUYECKOr0 KOPHS HATYpaJIbHOM cTeneH! 1
25 CpoiicTBa apuPMETHUYECKOr0 KOPHS HATYpaJIbHOM cTeneH! 1
26 JleiicTBus ¢ apupMeTHUECKUMU KOPHSIMHU N—OW CTENEeHH 1
27 JleiicTBus ¢ apupMeTHUECKUMU KOPHSAMH N—OW CTENEeHH 1
28 JleiicTBus ¢ apudMeTHUECKUMU KOPHSIMH N—OW CTENEeHH 1
29 JleiicTBus ¢ apudMeTHUECKUMU KOPHSAMH N—OW CTENEeHH 1
30 JlelicTBus C apuMETHIECCKUMHU KOPHIMH N—Oi CTETIEHU 1
31 Pemrenne nppaiiMOHAIBHBIX YPABHEHU U HEPABEHCTB 1
32 Pemenne nppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
33 Pemenne nppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
34 Pemenne nppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
35 Pemenne nppanoHaIbHBIX YpaBHEHUW U HEPABEHCTB 1
36 CBoiicTBa U rpaduK KOPHs N-0¥ CTETICHU 1
37 CBoiicTBa U rpaduK KOPHs N-0i CTETICHU 1
38 KOHTpOJ'IBHaSVIV pabora o Teme "ApudmMernueckuii KopeHb N—oi cTeneHu. MppannonaibHbie ypaBHEHUS U 1
HEpaBEHCTBA
39 CuHYC, KOCHHYC M TAHT'€HC YUCJIOBOI0 apryMeHTa 1
40 CuHYyC, KOCHHYC M TAHT'€HC YUCJIOBOI0 apryMeHTa 1
41 ApPKCUHYC, apDKKOCHHYC M apKTaHT'€HC YUCJIOBOTO apryMeHTa 1
42 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOIO apryMeHTa 1
43 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPE/IeJICHHE TPUTOHOMETPUUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa 1
44 TpuronomeTpuyeckas OKpy>KHOCTb, OIIPe/IeJICHHE TPUTOHOMETPUYECKUX (DYHKITMI YMCIIOBOTO apryMeHTa 1
45 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1
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46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
48 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1
49 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
50 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
o1 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUHN 1
52 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
53 [IpeoOpa3oBaHyie TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
o4 PemreHne TpUroHOMETPUYECKUX YPABHEHUI 1
95 Pemienne TpUroHOMETpUYECKUX YPAaBHEHHM 1
56 PenreHne TpUroHOMETpUYECKUX YPABHEHUI 1
o7 PenreHne TpuroHOMETpUYECKUX YPABHEHUI 1
58 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1
59 Pemienne TpUrOHOMETPUYECKUX YpaBHEHUH 1
60 KonTtponpHas padota o teme "@opMyibl TPUTOHOMETPUHU. T PUTOHOMETPUUECKHIE YpaBHECHUS " 1
61 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATENHHOCTEH. MOHOTOHHBIE ITOCIEN0BATEIBHOCTH 1
62 Apudmernueckas U reoMmeTpuueckas rnporpeccuu. Mcnonb3oBaHue Nporpeccuu Ajsl peieHus peaibHbIX 3a/1a4 1
MIPUKJIATHOTO XapaKTepa
63 Bbeckoneuno yObiBatoriasi reomerpudeckas nporpeccus. Cymma 0eCKOHEYHO yObIBaroIIel reOMeTPHUECKOM 1
IpOrpeccuun

64 dopmyra CI0KHBIX TPOLIEHTOB 1
65 @dopmyra CI0KHBIX TPOLIEHTOB 1
66 O6001eHue, cucTeMaTr3alys 3HaHUH 33 Kypc anredpbl 1 Hayall MaTeMaTHueckoro aHanusa 10 kimacca 1
67 Hrtoropas koHTpoJIbHAs paboTa 1
68 O6001enne, cucTeMaTr3alys 3HaHUH 3a Kypc anredpbl 1 Hayall MaTeMaTHueckoro aHanusa 10 kimacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

N KosmuecTBo
u/n Tema ypoka JacoB
Bcero
1 CreneHsp ¢ pallMOHAILHBIM [TOKA3aTeIeM 1
2 CBoiicTBa CTENEHU 1
3 [TpeobpazoBaHue BhIpKEHUMN, COIEPKAIINX PAITMOHAIBHBIE CTEIIEHU 1
4 [IpeoOpa3oBaHue BbIpAXKEHHH, COIEPKALIUX PALIMOHATIbHbBIE CTETIEHU 1
5 [TpeobpazoBaHue BIpAKEHUN, COEPKAIINX PAITMOHAIBHBIE CTEIIEHU 1
6 [TokazaTenbHble YpaBHEHUSI U HEPABEHCTBA 1
7 [Toka3aTenpHBIC YpaBHEHUS H HEPABEHCTBA 1
8 [TokazaTenbpHBIC YypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenpHBIC YypaBHEHUSI U HEPABEHCTBA 1
10 [TokazaTenpHBIC YypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas QyHKINS, €€ CBOWCTBA U rpaduk 1
12 KontponpHas padoTa no TﬁMe "CreneHs ¢ pallMOHAIBHBIM Moka3ateseM. [lokazarensHas Gynkmus. [lokazarenbHbie 1
YpaBHEHHUS U HEPABEHCTBA
13 Jlorapudwm uncna 1
14 JlecsTHYHBIC M HATYpATbHBIC JIOTAPU (MBI 1
15 [IpeoOpazoBaHue BIpKESHUH, CONEPIKAIIMX JTOTaPHPMBI 1
16 [IpeobpazoBaHue BIpAKEHUH, CONECPIKAIIKX JTOTaPHPMBI 1
17 [IpeobpazoBaHue BIpKEHUH, CONEPIKAIIHMX JTOTAaPHPMBI 1
18 [IpeobpazoBaHue BIpKEHUH, CONEPIKAIIKX JTOTaPHPMBI 1
19 Jlorapupmuyeckue ypaBHEHUs] U HEPABEHCTBA 1
20 Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA 1
21 Jlorapugmuyeckue ypaBHEHUs] U HEPABEHCTBA 1

20




22

Jlorapudmudeckue ypaBHEHUs] H HEPABEHCTBA

1
23 Jlorapudmudeckas GyHKIHs, €€ CBOWCTBA U TpaduK 1
24 Jlorapudmudeckas GyHKIHs, €€ CBOWCTBA U TpaduK 1
25 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1
26 Tpuronomerpruyeckue GyHKINH, UX CBOMCTBA U rpaUKH 1
27 Tpuronomerpruyeckue GyHKINU, UX CBONCTBA U rpaUKU 1
28 Tpuronomerpruyeckue GyHKINH, UX CBOMCTBA U rpaUKU 1
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Tpumepbl TPUTOHOMETPUYECKHX HEPABEHCTB 1
33 KonTponsnas pabora no teme "Jlorapudmuyeckas pynkuus. Jlorapupmudecknue ypaBHEHUS U 1

HepaBeHcTBa. TpuroHoMmerpuyeckrue GyHkuu 1 ux rpaduxu. TpuroHomeTprudeckiue HepaBeHcTRA"

34 HenpepriBHbie QyHKITNN 1
35 MeToa HHTEPBAJIOB sl pEIICHUS HEPABEHCTB 1
36 MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB 1
37 [TpousBoHas GpyHKIIMH 1
38 [TpousBoHas GpyHKIIMM 1
39 ['eomeTprueckuii 1 GU3NYECKUIA CMBICT TPOU3BOTHON 1
40 ['eomeTpuueckuii 1 GU3NYECKUIA CMBICIT TIPOU3BOTHON 1
41 [Ipou3BoiHBIE 371€eMEHTAPHBIX PYHKIUN 1
42 [Ipou3BoiHBIE 371€eMEHTAPHBIX PYHKIUN 1
43 [TpousBoiHAst CyMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIMIA 1
44 ITpon3BoiHasi CyMMBI, IPOU3BEJICHHSI, YACTHOTO (DYHKIIUI 1
45 ITpon3BoiHasi CyMMBI, IPOU3BEJICHHSI, YACTHOTO (DYHKIIUI 1
46 ITpuMeHeHre Mpor3BOIHON K UCCIIEIOBAaHHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
47 [TpuMeHeHune MPOM3BOIHON K UCCIIEIOBAaHHUIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
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48

[TpuMeHeHue MPON3BOIHON K UCCIIETOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

1
49 [TpuMeHeHne MPON3BOIHON K UCCIIETOBAHHIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
50 Haxosxaenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUsT (DYHKIIMU Ha OTPE3KE 1
o1 Haxosxaenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYCHUs (DYHKIIMU Ha OTPE3Ke 1
52 HaxoxaeHre HaubobIero 1 HauMEeHbIIEro 3Ha4eHNs (PYHKIIMU Ha OTpe3Ke 1
53 HaxoxaeHre HauboIbIero 1 HauMEeHbIIEro 3Ha4eHNs (PYHKIIMU Ha OTpe3Ke 1
o4 HaxoxaeHre HauboJIbIero 1 HauMEeHbIIEro 3Ha4eHNsl (PYHKIIMU Ha OTpe3Ke 1
55 HaxoxaeHre HauboJIbIero 1 HauMEeHbIIEro 3Ha4eHNs PYHKIIMU Ha OTpe3Ke 1
56 [TpuMeHeHre TPON3BOTHOM JUTS HAX0XICHUS HAWTYYIIETO PEIICHUS B PUKIIAIHBIX 3a/1a9aX, JIIs ONpeaeICHIUS 1

CKOPOCTH TpOIiecca, 3aJaHHOTO (GOpMYIIOi Win Tpadurom

57 Kontponbras padota o teme "lIponsBoanas. [IpuMenenne npon3BoiHOM" 1
58 [TepBooOpaznas. Tabauia mepBooOpa3HbBIX 1
59 [TepBooOpa3nas. Tabauia mepBooOpa3HbIX 1
60 WHTerpai, reoMeTpudeckuii U GU3NIECKUN CMBICT HHTETpaja 1
61 WHuTerpai, reoMeTpudeckuii U GU3NIECKUNA CMBICT HHTETpaja 1
62 WHuTerpai, reoMeTpudeckuii U PU3NIECKUA CMBICT HHTETpaja 1
63 Brruucnenue nnrterpana no gpopmyne Herorona—Jleiibuuia 1
64 Brruucnenue unrterpana no gpopmyne Herorona—Jleiibuuia 1
65 Brruucnenue nnrterpana no gpopmyne Herorona—Jleiibuuia 1
66 Brruucnenue unrterpana no gpopmyne Herorona—JleiiOuuia 1
67 Cucrembl TUHEHHBIX YPAaBHEHUI 1
68 Cucrembl TUHEHHBIX YPAaBHEHUI 1
69 Pemenne npukiaaHbIxX 3a7a4 ¢ TOMOIIBIO CUCTEMBI JINHEHHBIX YpaBHEHHIA 1
70 Pemenne npukiaaHbIX 3a7a4 ¢ TOMOIIBIO CHCTEMBI JIMHEHHBIX YpaBHEHHIA 1
71 CucTeMBbl U COBOKYIMTHOCTH LIEJBIX, PAIIMOHANBHBIX, HPPAIMOHATBHBIX, TOKA3aTeIbHBIX, TOTapU(PMHUUECKUX YPAaBHEHUN U 1

HCPaBCHCTB
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CucreMsl 1 COBOKYITHOCTH LCJIbIX, pAallMOHAJIbHBIX, UPPALIMOHAIBHBIX, ITIOKAa3aTCJIbHLIX, norapmbMqucxnx ypaBHeHI/Iﬁ u

712 1
HEPABCHCTB
73 CucTeMBbI U COBOKYITHOCTH LIEJBIX, PAIIHOHATBHBIX, HPPAIIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTapU(PMHUUECKUX YPAaBHCHHUN U 1
HEPABCHCTB
74 CucTeMBI U COBOKYITHOCTH TIEJBIX, PAIIHOHAIBHBIX, HPPAITMOHATBHBIX, TOKA3aTEIbHBIX, JIOTapU(PMHUUECKUX YPABHCHHUNA U 1
HEPABCHCTB
75 Hcnonp3oBanne rpadukoB GyHKIMHI 1715 pelieHus] ypaBHEHUI U CUCTEM 1
76 Hcnonb3oBanue rpadukoB (pyHKIMHI 1715 pelieHus] ypaBHEHUN U CUCTEM 1
77 [IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTHYCCKUX 3a/1a4 M 3a/1a4 U3 PA3JIMIHBIX 00JIacTeit 1
HayKU U peaJbHOW KU3HU
78 KonTponsHas pabota o teme "MuTerpan u ero npumeHeHus. CucreMbl ypaBHEeHUN" 1
79 HarypaneHble u 1ienble yncia B 3a7ja4ax U3 peajtbHOM )KU3HU 1
80 HarypanbsHbie u 11e1b1e Yrciia B 3a7a4ax U3 peabHOM KU3HU 1
81 HarypanbsHble u 11e1p1e Yrciia B 3a7a4ax U3 peaibHOM KU3HU 1
82 [Ipu3HaKK JETMMOCTH HETBIX YUCE 1
83 [Ipu3HaKK JETMMOCTH HETBIX YUCE 1
84 [Ipu3HaKK JETMMOCTH LEIbIX YUCE 1
85 [ToBTOpEeHME, 0000IIeHNEe, CHCTEMATH3aIlMsl 3HAHUN. Y pPaBHEHUS 1
86 [ToBTOpeHMe, 0000IIeHNEe, CHCTEMATH3aIlisl 3HAHUN. Y pPaBHEHUS 1
87 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUsl 3HAHUN. Y pPaBHEHUS 1
88 [ToBTOpEHME, 000OIIEHNE, CHCTEMATH3AIUsl 3HAHUN. Y paBHCHUS 1
89 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUN. Y paBHCHUS 1
90 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUN. Y paBHEHUS 1
91 IToBTOpEeHME, 0000IIEHNE, cUcTeMaTH3alKs 3HaHuil. HepaBeHcTBa 1
92 IToBTOpeHue, 0600IIeHNE, ccTEMAaTH3alMs 3HaHuii. HepaBeHcrBa 1
b b
93 IToBTOpeHne, 0600IIIeHNE, cCcTEMAaTH3alMs 3HaHuii. HepaBencraa 1
bl b
94 IToBTOpeHne, 0600IIeHNE, cCcTEMAaTH3alMs 3HaHuii. HepaBeHcrBa 1
bl b
95 [ToBTOpeHnue, 06001eHNe, crucTeMaTu3alus 3Hanuil. CUCTeMbl YpaBHEHHIA 1
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96 [ToBTOpenue, 06001eHNE, cucTeMaTu3alus 3HaHuil. CUCTEMBI YpaBHCHHIMA 1
97 [ToBTOpenue, 0600IIeHNe, cUucTeMaTU3alus 3HaHuH. OYHKITUU 1
98 [ToBTOpenue, 06001IeHNE, CCTeMaTH3alns 3HaHU. O yHKINH 1
99 Hrorosas KoHTpoOJIbHAsI paboTa 1
100 Hrorosast kKoHTpoOJIbHAS paboTa 1
101 O06001enre, cucTeMaTr3alys 3HaHu| 3a Kypc anreOpsl U Hayal Maremarndeckoro aHanmsa 10-11 kinaccos 1
102 O06001enre, cucTeMaTr3alys 3HaHui 3a Kypc anreOpsl U Hayan MareMmarndeckoro aHanmmsa 10-11 kimaccos 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anredpa U Hayajla MaTeMaTHYECKOTO aHalin3a, reomMeTpus. AireOpa u Haudasa
MaTemMaThHdeckoro anamm3a (B 2 wactsax), 10 xmace/ Mopakosua A.I'., CemenoB ILB.,
AnexkcannmpoBa JILA., Mapgaxaesa E.JI., AxmuonepHoe ob6mectBo «M3maTenbcTBoO
«IIpocsemenne»

* Maremaruka: anredpa U Hayajla MaTeMaTHYECKOTO aHalin3a, reomMeTpus. AireOpa ¥ Haudasa
MaTemMaTHdeckoro anamm3a (B 2 wactsax), 11 xmace/ Mopakosua A.I'., CemenoB ILB.,
AnexcannmpoBa JILA., Mapnaxaesa E.JI., AxmuonepHoe oOmiectBo «M3maTenbeTBO
«IIpocsemenuey

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA

1. HacronbHast kuHura yuurtens Marematuku. M.: OO0 «M3garensctBo ACT»: OOO
«M3parenbctBO Actpensy, 2004;

2.Meroauueckue pekoMeHAaluuu K ydeOHMKaM wmatematukd g 10-11 kmaccoB, KypHau
«Maremaruka B mkojie» Ne2-2005ro;

3. Hay4HO-TE€OpEeTHYECKUI U METOIUYECKHM )KypHaAII «MaTtemaTHka B IIKOJIE».

4. ExeHenenpbHOe Yy4eOHO-METOIWYECKOe TpmwiokeHue K razere «llepBoe ceHTIOps»
MaremaTtuka.

5. Equnblii TocynapCTBEHHBIN 3K3aMeH. MareMatnka. Y4eOHO-TPEHUPOBOYHBIE MAaTEPHAIIBI JIJIS

MOAroTOBKM yuarmuxcs / http:/fipi.ru.
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