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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxarenbHO-MeTOAMYECKask TUHUSA «MHOKECTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA SI3BIK, OOBEIUHSIONUIUNN BCE pa3/eibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHbIM [pPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HAaTh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
paBuiIaM  IOCTPOCHMSI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IIPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJEIMPOBAHUSA, KOTOpPHIE IPHU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTYyalluii, WCCIEAOBAHMS 3TUX MOJENEH C IMOMONIbIO ammapara ajiredopbl H
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHMs BIUIETEHBI B KAK/BIN U3 Pa3esioB IPOrPaMMBbI, IOCKOJIBKY BECh MaTEpHAIl
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

Pabouas nporpamma Boctiutanuss MbOY «Cypckas CIL Ne 2 peanuzyercs B
TOM 4YHCJI€ M Yepe3 HCIOIb30BaHWE BOCHUTATENBHOIO MOTEHIMANIA YpPOKOB
MareMaTuku. BocnuTaTenbHbIN TOTEHIMAN IpeaMeTa «MartemaTukay peann3yeTrcs
yepes:

— noOyxaeHue oOydaronmxcs coOnoaTh Ha YpPOKE OOIIENpPUHSTHIE
HOpPMBI TIOBEACHMS, TMpaBuia OOILIEHUS CO CTapIUMHU (MeAarorunyecKUMU
pabOTHMKaMU) ¥  CBEpCTHUKaMU (OOy4yalolUMHKCS), MPUHUUIBI y4eOHOU
JUCHMIUIMHBL W caMOOpraHu3anuud. MeTolbl U TpHUEMBL: OOCYXJCHHE MpaBHII
oOmmieHuss co crapmumu  (YYUTEIsIMH) W CBEPCTHUKAMU  (IIIKOJIBHUKAMH),
NPUHLHUIBI Y4€OHOM TUCIUIUIMHBI U CAaMOOPTaHU3AlINY;



— TpUBICYCHHE BHHUMAHHUA OOYYAlOUIMXCS K LIEHHOCTHOMY aCIEKTY
U3ydaeMbIX Ha YpOKax IMpeIMEeTOB, SBJICHUN, COOBITUH uepe3: oOpalleHue
BHHMAaHMS Ha HPABCTBEHHBIE aCIEKThl HAYYHBIX OTKPBITHI, KOTOPBIE U3YYalOTCS B
JAHHBII MOMEHT Ha YpOKE; Ha NpPEICTaBUTENIEd YYEHBIX, CBS3aHHBIX C
M3y4acMbIMHU B JAHHBI MOMEHT TEMaMH, Ha TOT BKJIAJ, KOTOPHI OHU BHECIH B
pa3BUTHE HAIIEW CTpaHbl MU MHpPA, HA JOCTOWHBIE NOJIPAXaHUS MPHUMEPBI HX
KU3HU, HA MOTHUBBI MX TMOCTYNKOB. METOJBI U MPUEMBI: OpraHHU3aIs padOThl C
MOJTy4aeMOM Ha YpOKE COLIMaIbHO-3HAYMMOUW MH(pOpMaluel, MHUIIMUPOBAHUE €€
00CY’KII€HMsI, BBICKA3bIBaHUSI O0YYaIOIIMMUCS CBOETO MHEHHUS, BBIPAOOTKHU CBOETO
OTHOLICHMUS;

— HCHOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOKHOCTEN CO/IEP)KaHNS y4eOHOTO
npeaMera sl GOPMHUpPOBaHUS y OOYYaIOIIUXCS POCCUMCKHUX TPaJUIIMOHHBIX
JlyXOBHO-HPABCTBEHHBIX W COLMOKYJBTYPHBIX LEHHOCTEH. METOoabl M MHpHEMBI:
JEMOHCTpALMsl JI€TAM MpUMEpa OTBETCTBEHHOIO, TPa)KIAHCKOIO IOBEICHUS,
OpPOSIBJICHUS] ~ YEJOBEKOJIOOMST U J00pOCepAeUYHOCTH,  depe3  moadop
COOTBETCTBYIOILIMX TEKCTOB JJIi YTEHHWs, 3ajad JUId pEIieHUs, MNpoOJIEeMHBIX
cUTyalui st 00Cy»KJeHUsI B KJ1acce);

— BKJIIOYEHHWE B YPOK UIPOBBIX MPOLEAYp, KOTOpPHIE IOMOTAIOT
NOJAJIep)KaTh MOTHBALMIO OOYYaIOIIMXCA K MOJYYCHHIO 3HAHWM, HaJIaKUBAHHIO
NO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHHHA B KJIACCE, MOMOTAIOT YCTaHOBJICHHUIO
no0poxenareabHON aTMoc(epsl BO BpeMsl YpOKa;

— TPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOThl, CTUMYIUPYIOLIIX
MO3HABATEJIbHYI0 MOTHUBALIUIO 00YYarOIIUXCS.

— TMpPUMEHEHHE TpyNmnoBol pabOThl WM paboThl B Mapax, KOTOPbIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIAHOW paOOThl M B3aUMOJACHCTBHUIO C
JIPYTUMU 00YyHarOITUMUCH.

— BbBIOOP M HMCHOJB30BAaHUE HA YpPOKaxX METOJOB, METOAMK, TEXHOJIOTHUH,
OKa3bIBAIOIIMX BOCIUTATEIBHOE BO3JAECHCTBHE HA JIMYHOCTH B COOTBETCTBUU C
BOCIIMTATEIbHBIM HJI€AJIOM, LIEJIBIO U 3a/1a4aMH BOCIIUTAHNS;

— UJHULMHMPOBAHME M TMOJAEPKKA HCCIEAOBATEIbCKON JeATEIbHOCTH
IIKOJIBHUKOB B ()OpME BKIIOYEHHS B YPOK Pa3IMYHBIX MCCIIEI0BATEIBCKUX
3aIaHUN M 33724, YTO JA€T BO3MOXHOCTh OOYYaroIIMMCS MPUOOPECTH HABBIKU
CaMOCTOSITEIFHOTO PEHICHHsT TEOPETUYECKOW MpoOJeMbl, TEHEPUPOBAHUS U
oopmiieHus1 COOCTBEHHBIX TMIIOTE3, YBAKUTEIBHOI'O OTHOIICHUS K Uy>KUM HUJESM,
nyOJIMYHOTO BBICTYIJICHHUS, apryMEHTHPOBAHHMS W OTCTAaMBaHUS CBOEH TOYKHU
3peHua. Meroabl W TpPHEMbL: peanu3alus WHIWBUIYAIbHBIX M TPYNIOBBIX
UCCJIEI0BATENbCKUX MTPOEKTOB.



— YCTAaHOBJICHHE  YBAXKWTEIBHBIX, JOBEPUTEIBHBIX, HEPOPMAIBHBIX
OTHOIICHUI MEXy YUYUTEIEM U YICHHUKAMH, CO3/IaHNEe Ha YPOKAX IMOIHMOHAILHO-
KOM(pOPTHOI cpebl;

— opraHuzarnus medcTBa MOTUBHPOBAHHBIX M 3PYAHUPOBAHHBIX YUAITUXCS
HaJ WX HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOIIErO IIKOJIHHUKAM COIHAIBHO
3HAaYUMBIA ONBIT COTPYJHUYECTBA M B3aMMHON TOMOIIM. MeTOIbl U TPHEMBI:
HACTaBHUYECTBO.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havalla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BEIPAKEHUN, COASPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHSI

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3amanus (yHKIUU. B3anMmHO o00paTHBIE (QYyHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LIENbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLICHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs IOCJEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepeiBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkwm paspbiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucna. AnreOpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHHS] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3ATENIbHBIX U JOTapU(PMUUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIIOH WU TpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXICHUS IUIOMAACH TMIOCKUX GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEIACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HaykaxX, TEXHOJOTusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAaHHE, COAITAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JICSITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKICHUSIX, MpeajiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS U BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
dbopMynIupoBaTh pa3HOTIaCHs, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEeIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHOHW  pediaekcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCsA, OOCYX JaTh TMPOIECC M Ppe3yJbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBHS C JPYTMMHM YJIEHAMU KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CcBOOOJIHO OMNEpUPOBATH MOHATHEM: CTEMEHb C IeJbIM I0Ka3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC W apKTAHI€HC YUCIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENCHUTENN JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU Il MpeoOpa3zoBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM alllapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU: OOJACTH OIPENETICHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HAUMEHbIIEe 3HaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpadUKU A pEUICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3a/lady U3 APYrMX Y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCIIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIMS, HETNpepbiBHAsS Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOJIHATH apu(METHIECKUE OTepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAJIbHBIE, II0OKa3aTesbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHS HAWIIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEpPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKUIMNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoaensie — IpaxTiieckue I/IS)I’[‘IEHI/IH 06p:30q;I;TeJIbele
padoTshI padoTshI pecypenr
1 MHo3xecTBO, Onepaluy HaJl MHOKECTBAMU 1
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [TpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO 1
ammapara JJis peleHus 3aaa4
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE MTEPUOINUECKUE APOOH
6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1
CBOMCTBa
11 [TpuGm>x€HHBIC BEIYMCIICHUS], IPABHUIIA 1




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM
OCHOBHBIE METO/IbI PELICHHUS LIEbIX U
12 IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U 1
HEPaBEHCTB
OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U
13 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U 1
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
14 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U 1
HEPaBEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
15 Jlenenne MHOTOYJICHA HA MHOTOYICH C 1
octaTtkoM. Teopema besy
16 MHorouseHsb ¢ eabIMA KO3 PUITUEHTaAMH. 1
Teopema Buera
17 Peuienne cucreM NTMHENHBIX YPaBHEHUN
18 Pemenne cucreM TMHENHBIX YpaBHEHUI
Marpuiia cucTeMsl JINHEUHBIX YPAaBHEHU.
19 Onpenenurens MaTpULbl 2X2, €ro 1
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS
20 Onpenenurens MaTpULbl 2X2, €ro 1

T€OMETPUYECKHI CMBICI U CBOMCTBA;




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
BBIYUCIICHHUE €r0 3HAUCHUS
21 [TpuMeHeHue onpeaenuTeNs 1 pelieHus 1
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
99 Pemenue npukiaaHbIX 33124 ¢ TOMOIIIBIO 1
CUCTEMBI JINHEWHBIX ypaBHEHUH
93 Pemenne npukiagHbIX 33249 C TOMOIIBIO 1
CHCTEMBI JIMHEHHBIX YpaBHEHHHA
KoHnTtposbHas padota: "PanronanbHbie
24 ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl 1 1
JUHEHHBIX YpaBHEHUN"
OyHKIHS, CIOCOOBI 3a1aHus QYHKITUH.
25 B3aumuo obpartnblie pynkiun. Kommnosumus 1
byHKIMI
26 I'paduk pynkumun. dnemeHrapHbie 1
npeoOpa3zoBanus rpadukoB QyHKINN
OO6nacth ornpeesieHus] 1 MHOYKECTBO
27 3HaueHui Gpynkunu. Hynm pynkumn. 1
[TpomexyTKH 3HaK MMOCTOSTHCTBA
YérHble 1 HEUETHBIE (DYHKIIUU.
28 [lepuonnyeckue pynkuuu. [Ipomexyrku 1
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKITHH.
29 Haubosnbiiee u HanMeHblIee 3HAYCHUE 1

(GYyHKINU HAa TPOMEKYTKE




KosnuuyectBo 4yacos DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue n3§:f[qeﬂnﬂ oﬁpgsoq;zTenbnue
padoThI padoThI pecypenI
30 JluneliHasi, KBagpaTU4Has U TPOOHO- 1
AuHeNHas yHKIH
31 DneMEeHTapHOEe HUCCIIeI0OBAaHUE U 1
MIOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH
39 DneMEeHTapHOE UCCIIEIOBAaHUE U 1
ocTpoeHue rpauKoB ATHX HYHKIUN
33 Crenens ¢ 1eqbIM 1okaszarenaeM. bunom 1
Herorona
34 Crernens ¢ 1enbIM MoKaszarenaeM. bunom 1
Herorona
CrenenHast GyHKIHUS C HATYpaJIbHBIM U
35 LeIbIM noka3aresneM. E€ cBoiicTBa u 1
rpaduk
36 KontponbHas padota: "Crenennas 1 1
¢ynkus. E€ cBoiicta u rpaduk”
37 ApudpmeTnueckuii KopeHb HaTypaJbHOU 1
CTETICHU H €ro CBOMCTBA
38 Apudmernueckuii KOpeHb HaTypaTbHON 1
CTETIEHU U €ro CBOMCTBA
39 [TpeoOpa3oBaHuUs YUCIIOBBIX BHIPAKCHUH, 1
COJIep KAIINX CTETIEHN W KOPHU
40 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHIH, 1
COJIepKAIINX CTETIEHN W KOPHU
41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKECHHH, 1




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
COJIepIKAIINX CTETIEHH U KOPHU
UppanuonansHblie ypaBHeHUs. OCHOBHBIE
42 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX 1
ypaBHEHUI
HppaunonanbHble ypaBHeHUsI. OCHOBHBIE
43 METO/Ibl PEIICHUS HPPAIMOHATBHBIX 1
YpaBHEHUU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE
44 METO/Ibl PEIICHUS HpPaIliOHATBHBIX 1
YpaBHEHUU
45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
UppaIMOHATIFHBIX YPaBHEHUN
46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU 1
UppalMOHATIBHBIX YpaBHEHUN
47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
UppalMOHATIBHBIX YpaBHEHUN
48 PaBHOCHIIBHBIE TTIEPEXO/TBI B PEIICHUT 1
UppaIMOHATIBHBIX YPaBHECHHUN
CoiicTBa u rpaduk KOopHs N-0if cTenenu
49 KakK (PyHKIIMM OOpaTHOW CTENEHH ¢ 1
HATYpaJIbHBIM ITOKA3aTelIeM
CoiicTBa u rpaduk KOopHs N-0if cTenenu
50 Kak (PyHKIIMHU OOpaTHON CTENEeHH ¢ 1

HaTypaJbHBIM I10Ka3aTeleM




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
KonTtponbnas padora: "CBolicTBa u rpapuk
o1 KOpHs N-oi creneHu. MppanroHansHbie 1 1
ypaBHEHUS"
52 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U 1
€€ CBOICTBA
53 CrermneHsb ¢ palMOHATLHBIM MTOKA3aTeIeM U 1
e€ cBoiicTBa
54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U 1
e€ cBoiicTBa
55 [TokazarenpHas pyHKIMS, €€ CBOMCTBA U 1
rpaduk
56 Hcnons3oBanue rpaduka QyHKIUN IS 1
pelIeHus: ypaBHEHUI
57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peueHus: ypaBHEHU I
[TokazarenbHble ypaBHEeHUs. OCHOBHbBIE
58 METO/IbI PEIICHUSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[TokazarenbHble ypaBHEeHUs. OCHOBHbIE
59 METO/Ibl PEIICHUS] TOKA3aTEeIbHbIX 1
ypaBHEHUU
[TokazarenbHble ypaBHEeHUsI. OCHOBHbIE
60 METO/Ibl PEIICHUS TOKA3aTeIbHbIX 1

ypaBHEHUI




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
61 KonTtponpHas padora: "[lokazarenpHas 1 1
¢ynkuus. [TokazarenbHeie ypaBHeHus"
62 Jlorapudm uucna. CoiicTBa jgorapudma 1
63 Jlorapudwm yucna. CoiicTBa norapudpma 1
64 Jlorapudm umncna. CBoicTBa jJorapudpma 1
65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1
66 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1
67 [TpeoOpazoBaHue BhIpAXKEHHI, COIEPIKATIX 1
JorapuMbl
68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl
69 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmsl
70 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U 1
rpaduk
71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U 1
rpadux
7 Hcnonp3oBanue rpaduka QyHKIUM 115 1
peueHust ypaBHEHU I
73 Hcnonp3oBanue rpaduka QyHKIUM 115 1
peleHNs ypaBHeHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/Ibl PEIICHHUS JIOTApUPMUICCKUX 1

ypaBHEHUH




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
75 METOBI peIIeHUs JTorapu(HMUIECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
76 METO/BI pEIICHUS JIoTapu(HMUIECKUX 1
ypaBHEHUI
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU 1
Jorapu(pMHUUECKUX ypaBHEHUIN
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU 1
Jorapu(pMUUECKUX ypaBHEHUIN
79 KonTponasnas pabora: "Jlorapudmuueckas 1 1
¢yukuus. Jlorapupmuueckue ypaBHeHus"
80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC 1
YHCIIOBOTO apryMeHTa
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC 1
YHCIIOBOTO apryMeHTa
82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpy>KHOCTb,
84 OIpEEIIEHNE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIOBOTO apryMeHTa
85 Tpuronomerpuyeckas OKpyKHOCTb 1
2




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
OTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
88 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I
o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI
92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI
93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1
100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
KonTtponbhas pabora:
101 1 1

"TpUTrOHOMETPUUYECKUE BBIPAKEHUS U




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
102 [1I0CJIeqOBAaTEIbHOCTE. MeTo 1
MaTeMaTUYeCKOU UHIYKIIUH
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
103 MOCJIeIOBaTeILHOCTH. MIcTOpus aHamu3a 1
OECKOHEYHO MaJIbIX
104 Apudmerndeckast mporpeccust
105 ['eomeTpuyeckas mporpeccus
106 beckoneuyHo yObIBaroI1as reoMeTpryecKas 1
porpeccust
107 CymMma O0eckOHEYHO yObIBaroIie 1
T€OMETPUUYECKON MTPOTPECCUU
108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT. 1
Yucno e. Dopmyna clI0KHBIX IPOLEHTOB
109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT. 1
Yucino e. Dopmyna CI0KHBIX POLEHTOB
110 Hcnonp3oBaHne MpoTrpeccuu Uisl perieHus 1
peanbHBIX 3a/1a4 MPUKIATHOTO XapaKkTepa
111 KonTtponpHas padora: 1 1
"ITocenoBarenbHOCTH U porpeccun”
112 HenpepriBHblE QYHKIIMN U UX CBOWCTBA 1
113 Touka pa3pbiBa. ACHMITOTHI TpadUKOB 1
byHKIMHA




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA 1
OTpe3Ke
115 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha 1
OTpe3Ke
116 MeTto MHTEPBAJIOB [UIsl PELICHUS 1
HEPABEHCTB
117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS 1
HEPABEHCTB
118 MeTto MHTEPBAJIOB [UIsl PELICHUS 1
HEPABEHCTB
119 ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX 1
GyHKUMH 1715 peleHus 3a1a4
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
GyHKIMH U151 pereHust 3a1a4
121 [TepBas 1 BTOpas Npou3BOIHbIE GYHKLIUU 1
122 OnpeaeHeHHUe, T€OMETPUUYECKUM CMBICIT 1
IIPOU3BOTHON
123 OHpC}IGJ‘IGHHf, (UBUIECKU CMBICIT 1
MIPOU3BOTHOM
124 YpaBHeHUe KacaTebHOU K TpapuKy 1
byHKIIUN
125 VYpaBHeHHe KacaTeabHOU K rpaduky 1
byHKIIUN
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1




KosmyecTBo yacoB DJIeKTPOHHbBIE
°
1‘:‘;1 Tema ypoka Beero KonTpoabubie IlpakTuueckue m?j::ﬂﬂ Oﬁp:;)q;zzl;;fﬂ”e
padoThI padoThI pecypenI
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH (hYHKIIHIA
129 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3UIIMH () yHKIIMN
130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3HUIINU (hYHKITUH
131 Kontposnbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHui: "OyHKuun"
134 HToroBast KOHTpoOJIbHAsA paboTa
135 Hroroas xoHTpoapHas pabora 1
136 HOBTOPCHHG, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 136 10 0

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

IIpuMeHeHne NpoOU3BOJHON K
UCClIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoTshI

IIpakTHyeckue
padoTshI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHOM K
WCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

Haxoxnenne HaubombIIero u
HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN




n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabubie IlpakTuueckue

padoThI

padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

10

(GbyHKINU Ha OTpEe3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpE3Ke

11

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

13

14

15

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
HAaXO0XJCHHUS HAaUJTy4LlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOIHOM IS




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
OIIpeZIeNICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (OPMYIIOH HITH
rpadgukom
17 Kommosurust ¢yHKIMi
18 Kommnosurus ¢yHkimit
19 Komnozunust GyHKimit
20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha 1
KOOP/AMHATHOH MJI0CKOCTH
21 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha 1
KOOPJAWHATHOM TNIOCKOCTH
99 KonTponbnas pabora: "UccnenoBanue 1 1
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"
93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO 1
NepBOOOPA3HBIX
24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA. 1
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX
o5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIHHA. 1
[IpaBuiia Hax0Xk/1€HNS IEPBOOOPA3HBIX
26 Nurerpai. I'eoMeTpu4eCKul CMBICI 1
UHTerpaja
97 Beruucnenue onpenenéHHoro MHTerpana 1
o gopmysne Horotona-JleliOnuna
28 Brruncnenue onpenenéHHOro HHTerpaia 1

o ¢popmyse Hrerorona-Jleitoauia




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
29 [IpumeHeHne nHTerpaia 1Jig HaX0XACHUS 1
IOMIA/IeH TUTOCKUX (PUTYP
30 [IpuMeHeHMe UHTErpana A HaXOXKACHUS 1
00BEMOB Ir€OMETPUIECKHUX TET
31 [Tpumeps! pemenuit quddepeHnnaIbHbIX 1
ypaBHEHUH
32 [Tpumeps! pemennit qudepeHaITbHbIX 1
YpaBHEHUU
MaremaTHueckoe MOJCINPOBaHHE
33 PEATBHBIX MPOIIECCOB C MTOMOIIIBIO 1
g depeHInaIbHbIX YpaBHEHHUM
34 KonrtponsHas padora: "[leppooOpaznas u 1 1
uHTerpan”
35 Tpuronomerpuieckne GyHKIUH, UX 1
CBOMCTBA U rpaduKu
36 Tpuronomerpuieckne GyHKIUH, UX 1
CBOICTBA U rpaduKu
37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U TpapUKu
38 Tpuronomerpuveckne GyHKIUH, UX 1
CBOICTBA U rpaduKu
39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMCTBA U rpaduKu
40 OT100p KOpHEH TPUTOHOMETPUUYECKHX 1




KosnuuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue n3§:f[qeﬂnﬂ oﬁpgsoq;zTeanue
padoThI padoThI pecypenI
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX
41 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX
42 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX
43 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPY’KHOCTH
44 Pemenue TpuroHoMeTpruuecKux 1
HEPaBEHCTB
45 Pemenne TpuroHoMeTpu4ecKux 1
HEPaBEHCTB
46 Pemenne TpuroHoMeTpuueCcKuxX 1
HEPABEHCTB
47 Pemenue TpuroHoMeTpruuecKux 1
HEPaBEHCTB
KonrponsHas padora: "['papuku
48 TPUTOHOMETPUYECKUX (QYHKIIHM. 1 1
Tpuronomerpruueckre HepaBeHCcTBa"
49 OCHOBHBIE METOABI PELLIEHUS 1
II0Ka3aTeIbHbIX HEPABEHCTB




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypehI
50 OCHOBHBIE METO/IbI pELICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB
51 OcHOBHbBIE METOABI PELICHUS 1
MOKa3aTEeIbHBIX HEPABEHCTB
59 OcHOBHBIE METOABI PELICHUS 1
MOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEIICHUS 1
norapuMUIECKUX HEPABEHCTB
54 OcHOBHBIE METOABI PELICHUS 1
Jorapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEUICHUS 1
norapuMHUYECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEIICHUS 1
Jorapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI pEUICHUS 1
HPpAIOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEUICHUS 1
HppALMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI pEIICHUS 1
HMPpAIOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEUICHUS 1
HpPpALMOHATIbHBIX HEPABEHCTB
61 I'padmyeckue MeToAbI perieHus 1

HUPPALMOHAIIBHBIX YPABHEHUN




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
62 I'paduueckue METObI PELICHUS 1
UppaMOHABHBIX YPaBHEHHHA
63 I'padpuueckue MeTo bl peLIeHus 1
II0KA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLIeHus 1
[OKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue METObI pELICHUS 1
Jorapu)MUIECKUX ypaBHECHUI
66 I'paduueckue MeTo bl peLIeHus 1
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus 1
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 1
YpaBHEHUU
I'paduueckue METOIBI pEIICHUS
69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX 1
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs
70 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 1
HEPaBEHCTB
I'paduueckue MeTOIbI peLIeHUs
71 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 1

HEPABEHCTB




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
KonrtponsHas pabdora: "UpparnuoHaibHeie,
72 MoKa3aTebHbIE U JorapudMudeckue 1 1
HepaBeHCTBA"
KomriekcHeie uncna. AnreOpanyeckas u
73 TPUTOHOMETpHYECKasi POPMBI 3aruch 1
KOMILJIEKCHOT'O YHUCIIa
KommiekcHble uncna. Anrebpandeckas u
74 TPUTOHOMETpUYECKast (POPMBI 3anucu 1
KOMILJIEKCHOT'O YHUCIIa
75 Apudmernueckue onepanuu ¢ 1
KOMIUJIEKCHBIMU YU CJIaMHU
76 Apudmerrueckue onepanum ¢ 1
KOMIUIEKCHBIMHU YHCIIaMHU
77 N300pakeHre KOMIUIEKCHBIX YHCell Ha 1
KOOPJAMHATHOM TNIOCKOCTH
78 N300pakeHre KOMIUIEKCHBIX YHCell Ha 1
KOOPJAMHATHOM TUIOCKOCTH
79 ®opmyna Myaspa. KopHu n-oii ctenenu 1
13 KOMITJIEKCHOTO YHUCIIa
80 ®opmyna Myaspa. Kopau n-oii crenenun 1
13 KOMITJIEKCHOTO YHUCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs
81 peteHust GU3NYECKUX U reOMETPUIECKUX 1

3aaa4




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Konrtponsnas padora: "KomriuiekcHbie
82 " 1 1
qrcna
83 HarypanbHble u 11enbie yucia
84 HatypanbHble u 1enbie uncna
85 [TpuMeHEeHHE TTPU3HAKOB JICTUMOCTH 1
IEJTBIX YUCEIT
86 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LEJBIX YUCEIl
87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
nensix yucen: HOJl u HOK
88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
nensix yucen: HOJl u HOK
89 [IpuMmeHeHne MpU3HAKOB AETUMOCTH 1
LEJBIX YUCEI: OCTATKH 10 MOIYJIIO
90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
IIEJTBIX YUCEIT: OCTATKH 110 MOYJTIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH
91 TIEJTBIX YUCEIT: aNropuT™ EBKIHIa IS 1
pelIeHUs 3a/1a9 B IIEJIBIX YHCIax
KonrtponsHas pabdora: "Teopus memnbix
92 | 1 1
qucen
CucremMa 1 COBOKYITHOCTh ypaBHEHHI.
93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI- 1
CIIEJICTBUS




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- 1
CIIeICTBUSA
95 OCHOBHBIE METOJIbI PELICHHSI CUCTEM U 1
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUMN
OCHOBHbBIE METO/Ibl PELLICHHSI CUCTEM U
96 COBOKYITHOCTEH UPPAIlMOHATILHBIX 1
ypaBHEHUH
OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
97 COBOKYITHOCTE MOKAa3aTeIbHBIX 1
ypaBHEHUH
OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX 1
ypaBHEHUH
OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX 1
YpaBHEHUI
OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX 1
YpaBHEHUI
[IpuMeHeHHe cHCTeM K peleHUI0
101 MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3 1

pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TTOTYIEHHBIX




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
pE3yJIbTaTOB
[IpuMeHeHHE crcTeM K peleHUI0
MaTeMaTHYeCKUX 3aJ1a4 U 3a/1a4 U3
102 pa3nuyHbIX 001acTeil HAYKH U peabHOM 1
KU3HH, UHTEPIPETANS TTOTYICHHBIX
pe3yJIbTaTOB
[IpuMeHeHre HEpPaBEHCTB K PELLICHHIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
103 pa3nuyHbIX 001acTeil HAYKH U peabHOM 1
KU3HHU, HHTEPIPETALNS TTOTYICHHBIX
pe3yJIbTaToB
KonrtponsHas padora: "Cucremsl
104 palnMoHaIbHBIX, UPPALIMOHATIBHBIX 1 1
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHH"
105 PanmonanbHbIe ypaBHEHHUs ¢ TapaMeTpaMu 1
106 PanmonansHbIe HEpaBEHCTBA C 1
napamMeTpamu
107 PanmonaneHble cucTeEMBI ¢ MapaMeTpaMu 1
108 HppannoHansHble ypaBHEHUS, 1
HEpaBEHCTBa C apaMeTpamMu
109 HppanmoHaibHbIE CUCTEMBI C 1
napameTpamu
110 IToka3aTenbHbIE ypaBHEHUs, HEPABEHCTBA C 1




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
napameTpamu
111 ITokazaTenbHBIE CHCTEMBI C TTApaMETPAMHU 1
112 Jlorapudmudeckne ypaBHEHUS, 1
HEPaBEHCTBA C TTapaMeTpaMu
113 Jlorapudmuueckue CUCTEMEI C 1
napameTpamu
114 TpuroHomerpuveckue ypaBHEHUS C 1
napameTpamu
115 Tpuronomerpuieckrne HepaBeHCTBA C 1
napamMeTpamu
116 TpUroHOMETPUYECKUE CHCTEMBI C 1
napameTpamu
ITocTpoenue u uccieoBaHue
117 MaTEeMaTHYECKUX MOJIENeN peabHbIX 1
CUTYaIUH C TOMOIIBIO0 YPaBHEHUH C
napameTpamu
ITocTpoenue u uccie0BaHuE
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX 1
CUTYaIUH C MOMOIIBI0 CUCTEM YPABHEHUIA
C mapameTpaMu
[TocTtpoenue u uccnenoBaHue
119 MaTEeMaTHYECKUX MOJIENeN peabHbIX 1

CHTYaIHii C TOMOIIBIO CUCTEM YpaBHEHUH
C mapameTpaMu




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
KonrtponsHas pabora: "3anaun ¢
120 . 1 1
napameTpamu
121 [ToBTOpeHME, 0000MIIEHNE, 1
cucTeMarusanus 3HaHui: "YpaBHenus"
122 [ToBTOpeHME, 0000IIECHNE, 1
cucrtemaTusanus 3HaHuil: "YpaBHenus"
[ToBTOpenHue, 06001IEHNE,
123 cUCTeMaTu3alys 3HaHui: "Y paBHEHUSI. 1
Cucremsl ypaBHeHHI"
124 [ToBTOpenue, o6o0IIEHNE, 1
cucteMaTtu3aius 3Hanuii: "HepaBencraa"
125 [ToBTOpenue, 06001IEeHNE, 1
cucremarnsanus 3HaHuii: "Hepasencraa"
126 [ToBTOpenue, o6o0IEHNE, 1
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpenue, o6o0IIEHNE,
127 cucrtematusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumMeHeHue"
[ToBTOpenue, 060061IeHNE,
128 cucteMaTtu3anus 3Hanuit: "[IponsBogHas u 1
e€ npumMeHeHue"
[ToBTOpenue, 060061IeHNE,
129 cucreMaTtusanus 3Hanuii: "[IponsBogHas u 1

e€ npumeHeHue"




KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
[ToBTOpeHue, 06001IEHNE,
130 cucreMaru3anus 3Hanuii: "MuaTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"
132 [ToBTOpeHuE, 0000MIICHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenHue, 06001IEHNE, 1
cucreMaTu3anus 3HaHui: "Oynkuun"
134 Hrorosas koHTpOIBHAs paboTa
135 HToroBast KOHTpOJIbHASA paboTa
136 [ToBTOpEHwMe, 0606HI€HI:I€, 1
CUCTEMaTH3aIlUsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOIT'PAMME




NEPEYEHb (KOIU®UKATOP) TPOBEPSEMBIX TPEBOBAHHM K
PE3YJBTATAM OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHON
IHPOI'PAMMBbI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB
COILEPKAHUA IIO AJNITEBPE U HAYAJAM MATEMATHYECKOI'O

AHAJIM3A

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TPOI'PAMMOBI

10 KITACC
Kon .
DOBEDSIEMOLo IIpoBepsiemble npeaMeTHbIE Pe3YJbTATHI OCBOCHUSI OCHOBHOM
poBep o0pa3oBaTe/ibHOI MPOrPaMMbI CpeIHero o0mero 00pa3oBaHusi
pe3yJabTara
1 Uwucna v BEIYUCIICHUS
11 OnepupoBaTh MOHATUSAMH: PAIIMOHAIBHOE W JCUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI
19 BoimonHATh  apuMeTHYECKHe Oomepanuyd ¢ palMoOHAIbHBIMU U
' JEHCTBUTENLHBIMHU YHUCIIAMU
13 BoImonHAT,  TpUOIMKEHHBIE  BBIYHUCICHUSA, HCIOIb3YysS IMpaBHIIa
' OKPYTJICHHSI, IeJIaTh MPUKUAKY U OIEHKY PE3yIbTaTa BEIYHUCICHUI
OnepupoBaTh TOHATHUSAMHU: CTEMEHb C  IICJIBIM  TIOKa3aTelieM,
cTaHmapTHas ¢opMa 3alMucHh JEWCTBHTEILHOTO YHCIA, KOPEHBb
14 HAaTypaJIbHOM CTEMEHM; HCIOJIb30BaTh MOAXOJAIIYI0 (OpMy 3alucH
JNEUCTBUTENBHBIX  YHCEN JUJI  PEHICHHWS  MPaKTUYeCKHX  3aaad
Y TIPEJICTABIICHUS TAHHBIX
OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC ¥ TaHTE€HC MPOU3BOJIHLHOTO
1.5 yriia; MCIOJB30BaTh 3allUCh MPOW3BOJILHOTO YIJIa udepe3 oOpaTHbIC
TPUTOHOMETpHUUECKUE QYHKIIUN
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh TOHITHSAMHU: TOXICCTBO, YypaBHEHHE, HEPABEHCTBO,
2.1 1[eJ0e, palroHAIbHOE, HWPPANHMOHATIBLHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHUE
99 BEITTONTHATE  TIpe0Opa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUN U
' pemniaTh TPUTOHOMETPUICCKUE YPaBHEHUS
2.3 BeInonHATH npeoOpa3oBaHUs LETIBIX, PalMOHAIBHBIX 151




Kon

IIpoBepsiemble peaMeTHbIE Pe3YJIbTATHI OCBOCHUSI OCHOBHOM

NpOBePSIeMOr0 o
o0pa3oBaTe/IbHOM MPOTrPaMMBbI CpeIHero 001ero 0oOpa3oBaHus
pe3yJbTaTa
UPPALMOHATIBHBIX BBIPAKEHUM M peniaTh OCHOBHBIE THUIIBI IIEJIBIX,
palMOHANBHBIX U UPPAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
24 [IpumeHsTh ypaBHEHUS! U HEPABEHCTBA JJIS PEUICHUS MAaTEMaTUYECKUX
' 3aJlay ¥ 3aj1a4 U3 pa3InyHbIX 00JIacTel HAYKU U PEAIbHON KU3HU
MopnenupoBaTh peajibHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTaBISAThH
25 BBIpQXEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBHMIO  3aJayH,
' UCCIIEIOBATh MOCTPOSHHBIE MOJENHU C HCIOJIh30BAaHUEM arrapara aii-
redpbl
3 ®yHKIMYU U TpaduKu
OnepupoBaTh MNOHATHAMH: (DYHKIMS, CcHOCOOBI 3aJaHusl (YHKLHH,
3.1 0o0JacTh OMNpEAeNeHns] U MHOXECTBO 3HAaYeHUH (QYyHKUUHU, Tpadux
byHKIMH, B3aUMHO 00paTHbIe QYHKIIMH
39 OnepupoBaTh MOHATHSAMHU: YETHOCTh U HEYETHOCTh (DYHKIUU, HYIH
' GyHKIHUU, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIMMA 15 pelieHUs] ypaBHEHUH
34 Crpouth W uHTaTh TpaduUKK JIMHEWHOW (PYHKIUHU, KBaIPATHUHON
' GbyHKIHUU, CTENIEHHON (PYHKITUU C TIEIbIM MTOKa3aTeJIeM
Hcnonb3oBath Tpaduku GyHKUUNA UISI UCCIEAOBAHUS TPOIECCOB U
35 3aBUCUMOCTEH TIPH PEIICHUHU 3aJad U3 JPYTHX YYEOHBIX MPEAMETOB U
' peanbHOW JKW3HU, BBIPAKATh (HOPMYyTaMH 3aBUCHMOCTH MEXKIY
BEITMIMHAMU
4 Hauana matemMaTnyeckoro aHajamn3a
41 OnepupoBaTh TOHIATHSAMH: ITOCIEIOBATEILHOCTh, apudMeTHYeCKas U
' reoMeTpUuYeCcKas Mporpeccuu
OnepupoBaTh MOHATHSAMHU: OECKOHEUHO YOBIBArOIIasi reoMeTpuuecKas
4.2 mporpeccusi, cymMMa OCECKOHEYHO YyOBIBAIOIICH TIeOMETPUUYECKOU
IpOrpeccuu
4.3 3amaBaTh MOCIEOBATEIIBHOCTH PA3IMIHBIMU CITIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA ITOCJIEAOBATEILHOCTE U MPOTPECCHM ISt

pEIIeHHS peabHbIX 3a/1a4 PUKJIAHOTO XapaKTepa




Kon

IIpoBepsiemble peaMeTHbIE Pe3YJIbTATHI OCBOCHUSI OCHOBHOM

NMPoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOTrPaMMBbI CpeIHero 001ero 0oOpa3oBaHus
pe3yJjabTara
) MHoO»xecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSAMU: MHOKECTBO, OMIEPAIIMU HAJL MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA anmapaTr sl OMUCaHUSA
5.2 pealbHBIX NPOLIECCOB M SBIICHWI, MpPHU PELUICHUH 3a7ad U3 JPYTUX
y4eOHBIX NMPEAMETOB
53 OnepupoBaTh TMOHATUSIMHU: ONPEACIICHUE, TEOpeMa, CJEACTBUE,
' JTIOKA3aTeIbCTBO
11 KUIIACC
Kon .
IDOBEDIEMOro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
poBep o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o0mero 00pa3oBaHusi
pe3yJbTara
1 Yucna 1 BBIYMCIICHUS
OnepupoBarh MOHATUSMU: HATypajdbHOE, IIE€JI0€ YUCJIO; UCTIOIb30BaTh
1.1 MPU3HAKN JEIUMOCTH LEJBIX YHCEIN, PA3JIOKEHUE 4YKciia Ha MPOCTHIC
MHOYUTEIH JJIs1 pEIICHUS 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTEIEHb C PALIMOHAIBHBIM MOKA3aTEIEM
13 OnepupoBaTh TMOHATUAMH: JiorapudMm  Uucna, JAECITUYHBIE U
' HaTypaJbHbIE JIOTapU(DMbI
2 YpaBHEHUS U HEPABEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHW I TPeoOpa3oBaHUs BHIPAKEHUI,
2.1 OTEpUPOBATh TOHSATUSMU: TMOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABCHCTB
BrinonHate npeoOpa3zoBaHus BBIPAKECHHM, COAEpKAIIUX Jorapudmel;
29 OMEepUpPOBaTh  TOHATUSMHU:  JOTapuPMUUECKOE  YpaBHEHUE U
' HEPaBEHCTBO; PEIIaTh OCHOBHBIC THUIIBI JIOTAPU(DMHUUECKUX YpaBHEHUU
Y HEPABEHCTB
2.3 HaxoauTp perieHust npocTeHMX TPUTOHOMETPUUYECKIX HEPABEHCTB
24 OnepupoBaTh NOHATUSMHU: CUCTEMA JMHEHWHBIX YypaBHEHUH U €€

PCIICHUC, UCITIOJIB30BATh CUCTCMY JIMHEWHBIX ypaBHeHI/Iﬁ A1 pCHICHU A




Kon
NMPoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble peaMeTHbIE Pe3YJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOTrPaMMBbI CpeIHero 001ero 0oOpa3oBaHus

MMPAKTHYCCKUX 3ada4

2.5

Haxonuth pemieHuss TOPOCTEHIIMX CHCTEM M COBOKYIHOCTEH
palMOHANBHBIX YPAaBHEHUN U HEPABEHCTB

2.6

MonennpoBaTh peanbHbIE CUTyallUM Ha SI3bIKE€ alreOpbl, COCTaBISATh
BBIPQXEHUS], YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3aJauH,
UCCIIEOBATh IIOCTPOCHHBIE MOJENIM C HCIOJb30BaHUEM ammapara
anreopsl

Oynkunu u rpapuKu

3.1

OnepupoBaTh MNOHATHSAMHU: NEpUOAUYECKAs (PYHKUUSA, MNPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (DYHKIIMH, HAanOOJbLIee U
HaMMeEHblllee 3Ha4eHHs] (PYHKIMH Ha MPOMEKYTKE; HCIOJIb30BaTh UX
JUISL KCCIeI0OBaHUS (PYHKIMH, 3aJaHHON Ipa)uKoM

3.2

OnepupoBathb MOHSATUSIMU: rpaduku MOKa3aTeNbHOM,
JorapuMUYECKOH U TPUTOHOMETPUUECKUX (PYHKIUH; M300paxaTh UX
Ha KOOPAMHATHOM IUIOCKOCTM W UCIOJb30BaTh JUISI  PELICHUS
ypaBHEHUH U HEPABEHCTB

3.3

N300paxkaTth Ha KOOPJAWHATHOM IIJIOCKOCTH TpaduKu JTUHEHHBIX
YPaBHEHHUM M HCIOJb30BaTh HUX I PEIIEHUS CUCTEMBbI JIMHEUHBIX
YpaBHEHUI

3.4

Hcnonw3oBaTh rpaduku GYHKIUN AJIsI KCCIIENOBaHUS MPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX YUeOHBIX AUCIUTLINH

Hauana maTemMaTnueckoro aHajimsa

4.1

OnepupoBaTh TMOHATHSMU: HeENpepbiBHAs (DyHKIMUSA, MPOU3BOAHAS
(GyHKUMH; MCIOJIb30BaTh T'€OMETPUYECKH W  (PU3MYECKHd CMBICI
IIPOU3BOIHOM IS PELLICHUS 3a/1a4

4.2

Haxonuth mpou3BOJHBIE AJIEMEHTApHBIX  (YHKIMMA, BBIUUCIATH
MIPOU3BOIHBIC CYMMBI, TPOU3BEICHHUS, YACTHOTO (DYHKITHI

4.3

Hcnonp30oBaTh TMPOW3BOAHYIO IS HCCIENOBaHUS (DYHKIIMM Ha
MOHOTOHHOCTh U JKCTPEMYMbI, TPUMEHSTh PE3yIbTaThl HUCCICIOBAHUS
K MIOCTPOCHUIO TPa(UKOB

4.4

Hcnonb3oBaTh IMPONU3BOAHYIO [JIA HAXOXKACHUA HAWIIYUIICTO PCIICHUA




Kon

IIpoBepsiemble peaMeTHbIE Pe3YJIbTATHI OCBOCHUSI OCHOBHOM

NpoBepseMOro .
o0pa3oBaTe/IbHOM MPOTrPaMMBbI CpeIHero 001ero 0oOpa3oBaHus
pe3yJjabTara
B [IPUKJIAIHBIX, B TOM YHUCJIE COLMATbHO-3KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUSIMH: TEpBOOOpa3Has M MHTErpaj; MOHUMATh
' reoMeTpUYeCKUi U (PU3NUIECKUN CMBICI MHTErpaja
16 Haxonute mniepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIMI, BBIYUCIATH
' uHTerpai no Gpopmyie Herotona — Jleibuuia
Pemiarb  mpukiiagHele  3aJadyd, B TOM  YHCJIE€  COLMAIbHO-
4.7 DKOHOMHYECKOTO W (U3WYECKOrOo  XapakTepa,  CpeACcTBaMU

MaTEMAaTH4YCCKOI'O aHaJIn3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 | Ywucna u BeIYHCICHUS

Panmonaneupie uncna. OOBIKHOBEHHBIE W JAECSITHUYHBIE ApOOH, TPOIIECHTHI,
OeckOoHEUYHBbIE TepuoanyYecKkue Apodbu. Apudmeruyeckue omnepanuu ¢

1.1 |pauvoHanbHBIMM  YHCJIaMH, [pPeoOpa30BaHUSl  YHUCIOBBIX  BBIPAYKEHUMU.
[Ipumenenue npoOell W MNPOUEHTOB JUIA PELIEHUs MNPUKIAJHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEaTbHOW KU3HU
JlelictBuTenpHble  4yKcia. PanuoHanbHbE W HppalMOHAIBHBIC  YHCIA.

12 Apudmernueckre omnepanuu ¢ JAEUCTBUTENIbHBIMUA uYHciaMu. [IpuOnmxEHHbIE

' BBIYMCJICHUS, TMpaBWIa OKPYIJIEHUsA, TMPUKUAKA M OLEHKAa pe3yjibTara
BBIUHCIICHUU
Crenensp ¢ nenbM nokaszareneM. CtannapTHas (Gopma 3arnucu 1eMCTBUTEIBLHOTO

1.3 |umcna. Mcnonp3zoBanue noaxonsiiedl (popmbl 3alucy AEHCTBUTEIbHBIX UHCEN
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX

14 Apudmernueckuii KOpPEHb HATypaJIbHOMN CTEIECHU. JevicTBus c

' apu(pMETUIECKUMH KOPHSMH HATypAJIbHON CTENEHU
15 CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' aApPKTAHI€HC YMCIIOBOIO ApTyMEHTA

2 | YpaBHEeHHs U HEpaBEHCTBA

2.1 | ToxnaecTBa U TOKIECTBEHHBIE TIPEOOPA30BAHUS

29 [IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHBIE

' TPUTOHOMETPHUYECKUE (POPMYIIbI
23 YpaBHeHHe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelnieHue HepaBeHCTBa. Merton
' VHTEPBAJIOB

2.4 | Pemenue 1enbix v IpoOHO-pAllMOHATBHBIX YPABHEHHUN U HEPABEHCTB

2.5 | Pemenue uppaimoHaIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6 | Pemenue TpUrOHOMETPUIECKUX YPABHCHHIA

27 [IpumMeHeHne ypaBHEHMII M HEPABEHCTB K PELICHHUIO MAaTEMaTHYECKUX 3a7ad U

3aJlay U3 pa3aIuvHbIX 001acTel HayKu U peaibHOW KU3HU




Kon IIpoBepsieMblii 3JIEMEHT CONePKAHUSA
3 | ®yskuuu u rpaduxu
31 OyHKIMA, crocoObl 3aaanus yHkuuu. ['paduk GyHknuu. BzaumMHo oOpaTHbIE
' byHKIIUN
392 OO6nacth omnpezelieHUs W MHOXeCTBO 3HaueHui ¢GyHkuuu. Hymu ¢yHkuuu.
' [TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH
33 Crenennast (yHKIMSI C HAaTypaJlbHbIM M IIeJIbIM Moka3areneM. EE€ cBoiicTBa u
' rpaduxk. CoiicTBa u rpauk KOpHsS N-Oi CTENEHU
34 TpuroHoMmerpuueckass  OKPYXKHOCTb,  OINpPEIEICHUE  TPUTOHOMETPUUYECKUX
' (yHKUIHIA YUCIOBOrO apryMeHTa
4 | Hayama MaremMaTH4eCcKOro aHajiu3a
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs MOCJEN0BAaTENbHOCTEN. MOHOTOHHBIE
' MOCJIEIOBATEIbHOCTH
Apudmernueckass U TeoMeTpUYecKas Nporpeccu. beckoHeyHo yObIBaroas
4 |TCOMETpHYECKas NPOrPECCHS. Cymma 0ecKOHEYHO yObIBAIOLIEH reOMeTpuIeCcKon
' nporpeccur. Gopmylia CI0XKHBIX MPOLEHTOB. Vcronb30BaHUE MpPOrpeccur AJis
pELIEHHUS peaJIbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa
5 | MHoxecTBa 1 JT0THUKA
MHoxecTBO, omnepanuu Haja MHoOXecTBamu. Jluarpammbl Oiinepa — BeHHa.
5.1 |IIpumeHeHne TEOPETHUKO-MHOXKECTBEHHOTO arfapaTa JJIsi OMUCAaHUs pPEabHbBIX
MPOLIECCOB U SIBIICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTUX YUSOHBIX IPEIMETOB
5.2 | Ompenenenue, TeopeMa, CIECTBUE, TOKA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1€MEHT COAEPKAHMUSA
1 Yucna v BBIYUCIEHUS
1.1 Harypanbnsie u nensie uncia. [IpuzHaku 1e1MMOCTH HENbIX YHACEI
1.2 Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uucna. JlecssTuaHbIe U HATypabHbBIC JOTapru(PMBbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BRIpaXKEHHM, COAEPKANTUX JIOTApU(MBbI




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[IpeoOpa3zoBanne BBIpAXKEHUH, CONEPKAIMMUX CTEMEHW C palMOHATBHBIM

2.2
MOKa3aTeyeM
2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [loka3arenbHbIC YPAaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucTteMbl JIMHEWHBIX ypaBHEHUW. PellleHne mpukiIagHbIX 3a/1ad C MOMOILBIO
' CHUCTEMBI JIMHEUHBIX YPAaBHECHUN
2.7 CucreMbl U COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKHUX
' 3a/1ay 1 3a7]a4 U3 pa3InyHbIX 00JacTel HAYKU U peaIbHON KU3HU
3 ®yHKIMU U TpaduKu
Oyukuus.  llepuoguueckne  ¢pyHkumu. [IpomMexxyTkm  MOHOTOHHOCTH
3.1 GbyHkuud. MakcuMymsbl 1 MUHUMYMBI (pyHKIIMM. Hanbonpniee 1 HauMeHblee
3HaYEHUE (PYHKIMH HAa IPOMEXKYTKE
3.2 Tpuronomerpruueckue PyHKIUU, UX CBOMCTBA U IpaPuKu
3.3 [TokazaTenbHas u Jorapudmuyueckas GyHKIUU, UX CBOUCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB (PyHKIUI 71 pelieHUs] YpaBHEHUNW M JTUHEHHBIX
' CUCTEM
Hcnonp3oBanue rpadukoB (GyHKUIUN IS HMCCIEIOBAHUS TPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MIPH PEUICHUU 3aJ1a4 U3 APYTUX YIeOHBIX
IIPEAMETOB U PEATBHOM KU3HU
4 Hayana maremaTnueckoro aHanusa
4.1 HenpepoiBHble (yHKIMHA. MeTOa MHTEPBAJIOB JIsl PEILICHHs] HEPABEHCTB
4.2 [IpousBoanass  ¢ynkuuu. ['eomerpuyeckuid ©  (QU3HMYECKUH  CMBICI
' IIPOU3BOTHOU
43 [IpousBoanbie  3nemeHTapHbIX  GyHKUUA.  DOpMyIbl  HAXOXKICHUS
' IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKIMH
[IpumeHneHnne MpoOM3BOIHON K MCCIEAOBaHUIO (PYHKITMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxokneHue HamOoNbIIEro M HAUMEHBIIETO 3HAYCHUS

(GYHKIIUM Ha OTpe3Ke




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[IpumMeHeHne MPOM3BOMHOW [UI HAXOXKACHHS HAWIY4dlIero pELICHHUs B

4.5 NPUKIAIHBIX 3a/adax, UIsl ONPENENICHHs CKOPOCTH IMpolecca, 3aJaHHOTO
dbopmyIon unu rpagpuKkoM

4.6 [TepBooOpa3zHas. Tabmauiia mepBooOpa3HBIX

47 WNHTterpan, ero reoMeTpudyecKMii W (U3UYECKHH CMBICH. BbraucieHue

uHTerpaia no gpopmysne Herotona — Jlerionua




HPOBEPSAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHSI OCHOBHOH OBPA3OBATEJIBHON
IHPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsAEMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM
O0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl CPeIHEro
001ero odopasoBaHus

Branenue MmetogaMu 10Ka3aTelbCTB, AITOPUTMAMH PEILICHUS 3a]1a4;
yMeH#e (HOpMyIHpOBATh U ONEPUPOBATH MOHATHIMH: ONpPEICICHNUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIIH-
poBaTh OOpaTHOE W MPOTHBOIIOJIOKHOE YTBEPKIACHUE, MPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI, HCIOIb30BATh METOJ, MAaTEMAaTUYECKON
MHAYKLIWW; TPOBOAUTH JOKA3aTENIbHbBIE PACCYKICHUS MPU PELICHUU
3a/a4, OLEHUBATH JIOTMYECKYID IMPABWIBHOCTD PACCYXKIACHUI;
YMEHHUE OIEPUPOBATH IMOHATUSMU: MHOXKECTBO, IOJAMHOKECTBO,
Olepald HaJ MHOYKECTBAMM; YMEHHUE HCIIOIb30BAaTh TEOPETHKO-
MHO>KECTBEHHBIM anmapar sl OINMCAaHUs pEeaJbHBIX IPOIECCOB
U SIBJICHUW U TIPU PELICHUH 3aJa4, B TOM YUCJIE U3 IPYTUX yUEOHbIX
MIPEMETOB; YMEHHE ONEPUPOBATH NOHATUAMU: rpad, CBA3HBIN rpad,
JEpEeBO, LMK, rpad) Ha MIOCKOCTH; YMEHUE 3a/1aBaTh U ONUCHIBATh
rpadpl  pa3NUYHBIMU  CIIOCOOAMM; HCIOJB30BaTh rpadbl MpU
pEelIeHnH 3a7a4

YMeHHUE ONepupoBaTh MOHATUAMHU: HATYPAIbHOE YHCIIO, LIEN0E YUC-
J10, CTEIIEHb C LEJbIM IIOKa3aTeIeM, KOPEHb HAaTypPAJIbHOW CTEIIEHH,
CTEIIEHb C PAlMOHAJIbHBIM IIOKA3aTEJIEM, CTENEHb C JEUCTBUTEIIb-
HBbIM TOKa3aTesieM, JiorapudM 4ducia, CUHYC, KOCUHYC U TAaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK 110 MOIYJIO, PALlMOHAIBHOE YHUCIIO,
UPPALMOHAIBHOE YHUCJIO, MHOXECTBA HATYpPAJIbHBIX, LEJbIX,
pallMOHAJIBHBIX, JEUCTBUTEIBHBIX YHUCEI; YMEHHE HCIOJIb30BaTh
MPU3HAKK JEIMMOCTH, HAUMEHbIIMN OOIIMA JENUTeNh U Hau-
MeHbllIee o0lee KpaTHOe, alroputM EBKiIMAa npu peleHuu 3a1ay;
3HAKOMCTBO C PA3JIMYHBIMH MTO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS;
YMEHHUE BBINOJHATh BBIUMCIECHUE 3HAYEHUH M TIpeoOpa3zoBaHUs
BBIPQKEHHM CO CTeNeHsSMU M Jorapupmamu, Mnpeodpa3oBaHUs
IpOOHO-pAllMOHANBHBIX  BBIPAXEHWI;  YMEHHUE  ONEpUpOBaTh
MNOHATUSIMH: TIOCIEAOBATEIBHOCTh, apU(pMETHUECKas Mporpeccus,
reoMeTpuyeckas mnporpeccus, OECKOHEUYHO YyObIBaroIlasi Te€oMeTpHU-
yecKasi IPOrpeccusi; YMEHUE 3aaBaTh MOCIEA0BATEIBHOCTH, B TOM
YHClie ¢ TMOMOIIbIO PEKYPPEHTHBIX (OPMYII; YMEHHE OINEpPUPOBAThH
MOHATHUSIMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE
qrclia, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (opMa 3amucu




Kon
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUSA K NMPEAMETHBIM pe3yJabTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbl CPeIHEro
001ero odopasoBaHus

KOMIUJIEKCHBIX ~ YHcell (reoMeTpuueckas, TPUTOHOMETpHUUecKas
U anredpanyeckas); yMeTh MPOU3BOJIUTH apu(METUUECKHUE ICUCTBUS
C KOMIUIEKCHBIMHM YHCIIaMH; TMPUBOAUTH MPUMEPHI HCIOIL30BaHUS
KOMIUJIEKCHBIX YHCEJ, ONEpUpPOBATh MOHATUSIMH: MaTpuua 2X2 u
3x3,  ONpemeNuTeNlb  MAaTPUlbl, TE€OMETPUYECKAN  CMBICI
ONpeEITUTEIS

YMeHne onepupoBaTh MOHATHUSIMHU: PALUOHAIIBHBIC, UPPALMOHAIb-
HbIE, TIOKa3aTeIbHbIC, CTCTICHHBIC, JOTapUMUUECKUE, TPUTOHOMET-
pUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI, YMEHUE OIEpU-
pOBaTh MOHATHUAMH: TOXKIIECTBO, TOXKIECTBEHHOE IpeoOpa3zoBaHue,
YpaBHEHHUE, HEPABEHCTBO, CHUCTEMA YPAaBHEHHM UM HEPABEHCTB,
PaBHOCUJIBHOCTDH YPaBHEHU, HEPABEHCTB U CUCTEM; YMEHUE PELIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MOMOLIBIO pPa3JIMYHBIX
IPUEMOB; pelllaTh YPaBHECHUS, HEPABEHCTBA U CUCTEMBI C Iapamer-
pOM; MPUMEHATh YPABHEHHUs, HEPABEHCTBA, HMX CHUCTEMBI JUIA
pelIeHnsl MaTeMaTHYECKUX 3a/lad U 3a/lad U3 pa3IM4HbIX oOjacTei
HAYKU U PEATbHOMN KU3HU

YMeHue omnepupoBaTh MOHATHSIMH: (PYHKIHS, YETHOCTh (PYHKITHH,
NEePUOANYHOCTh (DYHKIIMH, OTPAaHMYEHHOCTH (YHKIIMH, MOHOTOH-
HOCTh (DYHKIIMH, SKCTpeMyM (PYHKIIMU, HAMOOJIbIIIEE U HAMEHBIIIEE
3HaueHUs (QYHKIMM Ha TPOMEXKYTKE, HENpepbhiBHAs (QYHKIU,
acuMITOThl Tpaduka (yHKIMM, TepBasg U BTOpas MPOU3BOJHAS
(GYHKIIMY, TEOMETPUUECKUN U (PU3NYECKUN CMBICT MPOU3BOIHOM,
nepBooOpa3Hasi, ONpeAeNEHHbI HHTErpais; YMEHUE HaXOIUTh
acuMITOTHl Tpaduka (QYHKIMH; YMEHUE BBIUUCISATH MPOU3BOJIHBIC
CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMITO3WUIIMU (PYHKIIMHA, Ha-
XOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky (yHKIHU; yMeHue
HAXOJUTh MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKINN; YMEHHE HUCIOIb-
30BaTh MPOW3BOJHYIO MJsl HCCIENOBaHUs (YHKIMH, HaXOIUTh
HauOOJIbIINE U HAUMEHbIIINE 3HaYeHUs (PYHKLUHUI; CTPOUTH Tpaduku
MHOTOYJICHOB C HCIIOJIb30BAaHMEM ammapaTa MaTeMaTH4eCKOTO
aHaJn3a; MPUMEHITh MPOU3BOIHYIO NIl HAXOXKIEHUS HAMITYUIIero
pEIIeHus B TPUKIIATHBIX, B TOM YUCJIE COUATbHO-IKOHOMHYECKUX U
du3nUecknx 3amavax; HaxXOAUTh TUIOMAAN U 00BEMBI GUTYpP C TIO-
MOIIIbI0 MHTETpaja; MPUBOIUTH MPUMEPHl MAaTEMAaTHYECKOTO MOJIE-
JUPOBAHMS C MOMOIIBIO U PepeHIInaTbHBIX YpaBHEHUHN

YMeHue omnepupoBaTh MNOHATUAMH: TIpapuk (yHKIMHU, oOpaTHas
GyHKUMA, KOMIO3ULUS (QYHKIMHI, TUHEHAs (QYyHKUMA, KBaJpaTHy-
Hass (QyHKUMS, paloHalibHasg (YHKIMS, CTeneHHas (QyHKIus,




Kon
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUSA K NMPEAMETHBIM pe3yJabTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbl CPeIHEro
001ero odopasoBaHus

TpUTOHOMETpUYeckre (GYHKIHUU, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKIMHU, TIOKa3aTenbHAss W Jorapugmuueckas (QyHKIUH;, yMEHUE
CTpOUTh TpauKu U3y4EHHBIX (YHKIMNA, BBIIOJIHITH MpeoOpas3o-
BaHMs rpadukoB (YHKIMHA, MCIONb30BaTh TPaQUKH IS U3YUCHUS
MPOLIECCOB W 3aBUCHUMOCTEH, NpU pEHIeHMH 3a7ad W3 APYTUxX
y4eOHBIX MPEAMETOB M 3a/Jay M3 pealbHOM >KHU3HH, BBIPAXKATh
dopMynaMu 3aBHCHUMOCTH MEXIy BEIMYMHAMH, HCIIOIb30BATh
cBoiicTBa W rpaduku (QyHKUMHA A7 peHIeHHs ypaBHEHUH,
HEPABEHCTB U 3aj1a4
C napameTpamy; u300pakaThb Ha KOOPAMHATHOM IUIOCKOCTH
MHO>KECTBA PELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7]a4M Pa3HbIX TUIOB (B TOM 4YMCIIE HA
MPOLICHTHI, JOJU W YacTH, Ha JIBIXKEHHE, pabOTy, CTOUMOCTh TOBa-
POB M YCIyT, HAJOTH, 3a7aud U3 OOJIACTH YIPABICHUS JIMYHBIMU
U CEMEHHBIMU (PUHAHCAMH); COCTABJISITH BBIPAXKEHUS, YpPABHECHUS,
HEpPABEHCTBA

U MX CHCTEMBI IO YCJIOBHIO 3a/Ja4M, HCCIEAOBATH IOJYYEHHOE
pelIeHne U OLIEHMBATh MPaBIONOJA00HOCTh PE3YJbTATOB;, yMEHHUE
MOJICJINPOBAaTh pEajlbHbIE CUTyallUM Ha S3bIKE MAaTEMAaTHKHU;
COCTAaBJISITh BHIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBHIO 3a/1a4H, UCCIIEN0BAaTh  ITOCTPOCHHBIE MOJEIN
C UCTIOJIb30BAaHUEM armmapara ajreOpbl, WHTEPIPETUPOBATH IOJY-
YEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUAMH: CpelHee apudMeThuyecKoe, Me-
JMaHa, HauOoJbIllee M HAaUMEHbIIIee 3HAUYCHHS, pa3Max, IUCIIEePCHs,
CTaHAAPTHOE OTKJIIOHEHUE YHCIOBOr0 HA0Opa; YMEHUE HU3BIIEKATh,
WHTEPIPETUPOBATH HH(POpPMALIHIO, PEICTABICHHYIO B TabJIMIlaX, Ha
nuarpamMmax, rpadukax, OTPaKarollyl0 CBOMCTBA peaybHBIX MPO-
1IECCOB U SIBJICHUM; IPEACTABISATh UH(POPMAIUIO C TTOMOIIBIO TaOJIHUIL
Y IHarpamM; UCCJIEI0BATh CTATUCTUYECKUE JAHHBIC, B TOM YHUCIIE C
MPUMEHEHUEM TpaUUeCKUX METOJIOB U JJIEKTPOHHBIX CPEJICTB;
rpaguUecKku HMCCIEI0BATh COBMECTHBIE HAOIOJEHUS C MOMOIIbIO
JIMarpaMM pacCeMBaHUS U JINHEMHOW PETPECCHU

YMeHHue ONepupoBaTh MOHATUAMU: CIyYanHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIyYaHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOSTHOCTH C UCIOJIb30BAaHUEM I'paUUECKUX METOAOB; IPUMEHSIThH
(GopMynbl CIOKEHHUSI M YMHOXEHHUS BEPOSATHOCTEH, GopMyiy MoJ-
HOUW BepoATHOCTH, Gopmyny bepHymin, komMOUHAaTOpHBIE (DAKTHI
1 GOpMYJIbI; OIIEHUBATh BEPOSITHOCTU PEANbHBIX COOBITUH; YMEHHE




Kopn
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUSA K NMPEAMETHBIM pe3yJabTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbl CPeIHEro
001ero odopasoBaHus

OMepUpoOBaTh TMOHATUAMM: CIy4yaliHas BEJIWMYMHA, pACIpEeIcHHUEe
BEPOSITHOCTEW, MaTEMaTUYECKOE OXUAaHUE, TUCIEPCUS U CTaH-
JapTHOE OTKJIOHEHUE CIy4yalHOW BEIMYMHBI, (QYHKIMU pacupese-
JIEHUSI U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOTO W HOPMAJIb-
HOTO paclpeielIeHul; YMEHUE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacupeneneHuid s pelieHusl 3a7ad; 3HAKOMCTBO C TMOHATHSIMMU:
3aKOH OOJIBIIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAHUIA;
YMEHHE MPUBOJIUTH MPUMEPHI NPOSBICHUS 3aKOHA OOJBIINX YUCEI
B PUPOAHBIX U OOIIECCTBEHHBIX SBICHUSX, YMEHUE OMNEPUPOBATH
MOHATUSIMU: COYETAaHUE, MEPECTAHOBKA, YUCIIO COYETAHHUM, YHCIIO
[IEPECTAHOBOK; ounom  HploTOHA; yYMEHHE IPUMEHSITh
KOMOMHATOpHBIE (aKThl U PACCYXKACHUS [UJIsi pEUICHUs 3ajady;
OLICHMBATh  BEPOSTHOCTH  PEANbHBIX  COOBITUH;  COCTaBIIATH
BEPOSITHOCTHYIO MOJEIb W  HWHTEPHPETUPOBATH  MOJYUEHHBIN
pe3ynbTar

YMeHHe OnepupoBaTh IMOHATHSAMU: TOYKA, MpsIMast, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJa, IUIOCKUU YTOJ,
JNBYI'PAHHBIN yroj, TPEXTPAHHBIN YTOJI, CKPEIIUBAOIINAECS MPSAMBIE,
MapajuIeIbHOCTh U MNEPHEHAUKYISAPHOCTh MPSIMBIX U IIOCKOCTEH,
YTOJI MEXAY NPSAMBIMH, YTOJl MEXIY NMPSMOU M IJIOCKOCTBIO, YTOJ
MEKJy IUIOCKOCTSIMH, pAacCTOSHME OT TOYKH JO IIJIOCKOCTH,
pPacCTOSIHUE MEXKAY IPSAMBIMH, PACCTOSHUE MEXKIY ILIOCKOCTAMU;
YMEHHE HCIOJb30BaTh MPHU PELICHUM 33aJ]ad U3y4YeHHble (DAKThl U
TEOpPEMBbl IUIAHUMETPUU; YMEHHUE OIICHUBATh pa3Mepbl OOBEKTOB
OKPYKAlOILIEr0  MHUpa; CTPOUTb MATEMATUYECKUE MOJEIU C
IIOMOIIBI0 T€OMETPUYECKUX TOHATUM U  BEJIMYMH, pEIIaTh
CBsI3aHHBIC C HUMU IPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATHIMU: IIIOMIAAb (GUTYpPBI, 00BEM PUTyY-
pBI, MHOTOTPAaHHUK, MPABWJIBHBI MHOTOTPAaHHUK, CEYCHHE MHOTO-
IpaHHMKA, KyO, Mapajienenunes, npu3Ma, nupamMmua, Gurypa u mno-
BEPXHOCTh BpalleHUs, LWIMHApP, KOHYyC, Iap, cdepa, IIOWAIb
cdepsl, MIOHIAAb MOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYCA, I1-
TuHApa, 00BEM KyOa, MPSMOYrOJHHOTO Tapayliesienurena, mupa-
MUJIBI, IPU3MBI, HWIMHJpA, KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH,
CeUeHHUsl KOHyca M IWIMHApA, NapajulebHble OCH WJIH OCHOBAHMIO,
CeYeHHue 11apa, MIOCKOCTh, Kacarolascs cepbl, IINHIPA, KOHYCA;
YMEHHE CTPOUTh CEUEHHUE MHOTOrpaHHHKA, HM300pakaTb MHOTO-
IpPaHHUKU, (PUTYpbI U MOBEPXHOCTU BPAILLEHUS, UX CEUYECHUS, B TOM
YyCJ€ C MOMOUIBI0 JJIEKTPOHHBIX CPEJICTB; YMEHUE NPHUMEHSTh




Kon
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUSA K NMPEAMETHBIM pe3yJabTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbl CPeIHEro
001ero odopasoBaHus

CBOMCTBAa T'€OMETPUYECKUX (UTYP, CAMOCTOATEIHLHO (POPMYIHPO-
BaTh OIpE/IeNICeHUs U3ydyaeMbIX (GUTYp, BBIABUTATh THUIIOTE3bl O CBOM-
CTBax W MpHU3HAKAX T'COMETPUYECKUX (PUryp, 0OOCHOBBIBATH WIIH
OMpoOBEpPrarh MX; YMEHHE MNPOBOAUTH Kiaccudukanuio ¢Guryp mo
pPa3IMYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOAUMBIE JOMOJHUTEIb-
HBIE TOCTPOCHMUS
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YMeHue ornepupoBaTh MOHATUSAMHU: JIBKEHHE B MPOCTPAHCTBE,
napajuleNbHBIA MEPeHOC, CUMMETPHUSl Ha IJIOCKOCTH M B IPOCT-
paHCTBE, OBOPOT, MpeoOpa3zoBaHKUe MOA00HA, MOJ00HBIE (UTYPHI;
yMEHHUE paclio3HaBaTh PaBHbIE U MOAOOHBIE (DUTYpBI, B TOM YHUCIE
B IIPUPOJIE, UCKYCCTBE, apXUTEKTYpE; HCHOIb30BaTh F€OMETPUYUEC-
K€ OTHOILIEHUS MpHU PEIICHUU 337ay; HAXOJUTh FeOMETPUUYECKUE
BEJIMYUHBI (JIMHA, YTOJl, IO b, 00bEM) MPH PEIICHUH 337a4 U3
APYTUX Yy4eOHBIX NPEIMETOB M U3 pEalbHOM KU3HU; YMEHHUE
BBIUMCIISTH T€OMETPUUECKHE BEJIMYMHBI (JJIMHA, YroJl, IUIOIIAJb,
00BEM,  TUIOMIAb  TOBEPXHOCTH),  HCIONB3ySd  H3yYCHHBIC
GopMyIBI U METOZIBI, B TOM 4YHCIE: IUIOMAAb TOBEPXHOCTH
MMpaMubl, MPU3MbI, KOHYCa, UWIUHAPA, IUIOMAAb cPepbl; 00bEM
KyOa, MPSMOYTOJBHOTO TMapajieienuresa, MUPaMUAbl, TPU3MBI,
HWIMHJpPA, KOHYCa, MIapa; YMEHHE HAaXOJUTh OTHOIICHHE O0BEMOB
o100HBIX (Uryp
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YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMa KOOP-
JIMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPJAMHAThI BEKTOpPA, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIIO, PA3JIOKEHHUE BEKTOpa
no 0a3ucy, CKaJsipHOE NPOU3BEIACHUE, BEKTOPHOE MPOU3BEICHUE,
YIroJ MEXJly BEKTOPAMH; YMEHHUE HCIOJb30BATh BEKTOPHBIA U KO-
OPJAVHATHBIM METOJ JJIsI PEIIEHUS] T€OMETPUUYECKUX 3aJad U 3a]ad
JIPYTUX y4eOHBIX IPEAMETOB
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YMeHue BbIOMpaTh MNOIXONAIIMNA METOA [Jisi PEIICHHs 3aJauH;
NMOHMMAHWE 3HAYMMOCTH MAaTE€MAaTUKH B HW3YYEHUH MPUPOIHBIX
M OOIIECTBEHHBIX MPOLIECCOB U SIBICHUN; YMEHHE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MAaTUKHA B UCKYCCTBE, YMEHUE ITPUBOJIUTH
MPUMEPB MATEMATUYECKUX OTKPBITUM POCCHUMCKOWM W MHUPOBOM
MaTeMaTUYECKONW HAYKH




HEPEYEHDb 2JIEMEHTOB COJAEPXAHHWSA, IPOBEPSAEMbBIX HA EI'J
1O MATEMATHUKE

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

1 |Ywucia 1 BEIYUCIIEHAA

1.1 |HartypanpHble U 1einble yncia. [IpusHaku 1eIMMOCTH HEbIX YHCell

PaHI/IOHaHBHI)Ie ypcina. OOBIKHOBCHHBIC H ACCATUYHBIC I[pO6I/I, IIPOLICHTHI,

12 OECKOHEYHbIE IEPUOJINYECKUE TPOOH

13 ApudmeTrnueckuii  KOpeHb  HaTypajdbHOM  cTereHu. JledicTBusS ¢
apu(pMETHICCKUMH KOPHSIMH HaTYPAJTbHON CTEIICHU

14 Crenenb ¢ menbiM nokazateneM. CTeneHb C pallMOHATIbHBIM MOKA3aTENIEM.
CBoiicTBa CTEIEHU

15 CuHyc, KOCUHYC M TAaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,

APKTAHTI'CHC YHMCJIOBOI'O aprymCcHTa

1.6 |Jlorapudwm uncna. JlecsiTuuHble U HATYpaIbHbIEC JTOTapu(MbI

JleiicTBuTENbHBIE YKcia. ApU(DMETHUECKUE ONEPALNU C ACHUCTBUTEIbHBIMU
1.7 |uncnamu. [IpuOnm>x€HHBIE BBIYUCIEHUS, IpaBUia OKPYIJICHHS, IPUKHUJIKA U
OIICHKA PE3yJIbTaTa BBIYUCIIEHUN

1.8 |IIpeoOpa3zoBaHue BhIpaKEHUI

1.9 |KoMmmuiekcHbIE yncia

2 |YpaBHeHUS U HEpABEHCTBA

2.1 |llenbie u qpoOHO-pallMOHATBHBIE YPABHEHUS

2.2 |UppammonanbHble ypaBHEHUS

2.3 |Tpuronomerpuueckue ypaBHEHHUS

2.4 |lloka3aTtenbHble U JOorapuMUIECKUe YpaBHEHUS

2.5 [lensie m mpoOHO-panOHATBHBIC HEPABEHCTBA

2.6 |UppammonanbHble HEpaBEeHCTBA

2.7 |llokazaTenpHbIe U JorapudMUYECKIEC HEPABEHCTBA

2.8 |TpuronomeTpuiecknue HEpaBEHCTBA

2.9 |Cucrembl 1 COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB

2.10 |YpaBHeHus, HEpaBEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11 |Marpwuia cuctemMbl TMHEHHBIX ypaBHeHUI. OnpeneanTeNb MAaTPHUIIBI

3 | Dyskuum u rpaduKu

OyHkuusA, cnocodbl 3agaHus (QyHkuuu. ['papux ¢ynkumu. BzaumHo
3.1 |oOparubie ¢ynkuuu. YeétHpie u Heu€THble QyHkuu. Ilepuoamueckue
byHKIIMHN

OO6nacTp onpezeneHus 1 MHOXKECTBO 3HaueHu# (yHkuuu. Hynmu dyHkuumu.
[IpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIMH.
MakcumMymbl ¥ MUHUMYMbl  QyHKIuH. Haubonbliee u  HauMeHblee
3HaYeHUe PYHKIIMH HA TPOMEKYTKE

3.2

3.3 |Crenennas ¢hyHKIMS ¢ HATYpaJbHBIM M IIEJBIM MTOKa3atesneM. E€ cBolicTBa u




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

rpaduk. CoiicTBa 1 rpaduK KOpHs N-O CTENEHU

3.4 | Tpuronomerpruueckue GyHKIIMH, UX CBOMCTBA U I'papuKH
3.5 [IlokazarenbHas u gorapudmuyeckas QyHKINU, HX CBOMCTBA U rpadUKH
36 Touku paspeiBa. AcumntoTsl TpadukoB (yskuuii. CBoiicTBa (GyHKIUH,
HEMPEPHIBHBIX HA OTPE3KE
3.7 |IlocnengoBaTelbHOCTH, CIOCOOBI 3a/1aHUsI TOCIEA0BATEIbHOCTEN
38 Apudmernueckass W reomerpuueckas mnporpeccuu. Dopmysa CIOXKHBIX
IPOLIEHTOB
4 |Hauyana maTeMaTH4eCKOIo aHaIM3a
4.1 |IIpousBonnas ¢pyakiuu. [IponsBoiHbIe d71eMEHTAPHBIX QYHKITHIA
[IpumMeHeHre MPOU3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTH U
4.2 |skctpemyMbl. HaxoxneHue HauOOJIBLIIEr0 W HAUMEHBIIETO 3HAYEHUS
(GYHKIIUY Ha OTPE3Ke
4.3 |[IlepBoobpasnas. UnTerpan
5 |MHoXecTBa U JIOTHKa
5.1 |MHoxecTBO, onepanuu HajJ MHOXecTBaMu. Jlnarpammel Diinepa — Benna
5.2 |Jloruka
6 |BeposTHOCTH M CTaTHCTHKA
6.1 |OnwucarenpHasi CTAaTUCTUKA
6.2 [BepostHoCcTh
6.3 [KomOunaropuka
/ |I'eomerpus
/.1 |®urypsl Ha MJIOCKOCTH
7.2 |IIpsiMble ¥ TJIOCKOCTH B TPOCTPAHCTBE
/.3 |MHororpaHHuKu
/.4 |Tena u NOBEpXHOCTH BpalllEHUs
7.5 |KoopnuHatel U BEKTOPHI




