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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBIISETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOE U aOCTPaKTHOE MBIIUICHUE O0y4YarOUIMXCsl HA YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBOU
JOCTHKEHHS B MAaTEeMaTU4IecKoi popme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOrO aHaIW3a 3aKja/(bIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpsl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNE ¥ KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadaja MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
VUHTEpHpPETAllUd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE HW HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType ydeOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainusa», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yueOHBIA KypC SIBISICTCS WMHTETPAaTUBHBIM, IIOCKOJIbBKY OOBEIMHSIET B cede
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHICCKUM aIlapaToM, Y HUX MOCJIEeI0BaTEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKaimx mnapamerpel. [lodydeHHble yMEHMsI HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH ()YHKIIHUH.
Jlannast copep:karenbHas IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKXKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. braronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (opMamMu, MPEACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, HOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBATh IMOJYYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOU, Tpaduyueckoid M cioBecHOM. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK W MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MO (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHMH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCS pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jieibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTUIECKIX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyalluii, HCCIENOBaHUS O3TUX MOJENEH C MOMONIBIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs IJsl peleHHUs NPUKIaIHBIX 3amad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a]ad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOe W MHPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeaJbHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHaAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHHUSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIE METO/IbI pelieHust
UppalMoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE OIPEACIIUTENS IS pEelICHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUI W HEpPaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3afanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Komnosumms yskiuit. I'paduk  PyHkimu. DnemMeHTapHble TpeoOpa3zoBaHusd
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIUK HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cCTeNeHH Kak (GYyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

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

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MCTOpHsST BO3HMKHOBEHHSI MAaTEMATHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKON
MpOrpeccru. JINHENHBIA U 3KCIIOHEHIUAIBHBIA pocT. Hucio e. @opMyra CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHKiui.  [IpousBomnHas  CcyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPHU PELICHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KoMmmnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYecKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUH
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbiX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIAJACH TUIOCKMX (UTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3uuHbIM  chepaM  MPOdECCUOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONIEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBLABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAT A€(UUNTHI UHPOpPMALMHU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEICTABIATh €€ B Pa3IMYHbIX (PopMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKJIaeMOU TEMBlI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pEelIeHUs C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  TO3HABATEIBHOM  pedueKcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM 4YJE€HAMHU KOMAaH[bl, OLICHHBATh
Ka4eCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATBFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY P€3yJIbTaTa BEIYMCICHUM;



CcBOOOJIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJIbIM [OKa3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

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

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurtens 2 X 2 i BBIYUCIEHHS €ro 3HayeHus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHUU,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKECHHI];

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

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM alllapaTa ajareopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINIA;

CcBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOXECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TpadUKU A pEUICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3a/lady U3 JPYrMX Y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHaJIM3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCJIEZIOBATEIbHOCTEN, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEI0BATEIILHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

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

cBOOOIHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jijisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIHCTBO, PABHOCHIIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOJIHO OMNEpUPOBaTh TMOHSATUSIMU: HATypalbHOE W LEJIO€ YHCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasbHBIX 4Mcen s pelIeHus 3a1a4, IPUMEHSTh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBbI-CIEIACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allfapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl YpaBHEHUH M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHAJIM3A:

UCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBAaHUs (YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3aJaHHoro (Gopmynol wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCISATH
uHTerpai no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1 0
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1 0
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1 0
HppaumonanbHble ypaBHEHUS
II !
4 okasarenbHas pyHkuus. [lokasarenbHble 10 1 0
YpaBHEHUS
J .
5 orapudmuueckas GpyHKINS 18 1 0
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BoIpa)keHUS U 29 1 0
YpaBHEHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10 0
8 Henpepesabie ynkiuu. [IponszBoanas 20 0
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka KonTtpoJsbHbie tupposhie
Bcero o0pa3oBaTejibHbIE
padoThI pecypesI
1 [[MHOXeCTBO, Onepaiii Ha/l MHOXECTBAMHU 1 0
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1 0
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0
anmapara J1jis pelieHus 3a71a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1 0
OeCKOHEUYHBIE TIEPUOANYECKHUE TPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5) JECSITUYHBIE TPOOH, IPOLIEHTHI, 1 0
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeii U MPOIEHTOB IS 1 0
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOIEHTOB IS 1 0
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbHbIE ynciia. PaimonanbHbIC U 1 0
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1 0
JIeMCTBUTENbHBIMU YU CIIAMU
10 Mopynpe JeNCTBATEIBLHOTO YHCIIA U €r0 1 0

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHs! ¢ LeNbIMU KO3 QUITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELIeHNs
CHCTEMBI JINHEHBIX YPaBHEHU




22

23

Penienne nmpukiaaHbIX 3aa4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpPaBHEHUM

24

Kontponbnas padora: "Pannonanbuble
ypaBHEHHUs U HepaBeHcTBA. CrcTeMsl
JMHENHBIX ypaBHEHUN"

25

26

27

OyHKIWMS, CITOCOOBI 3a/1aHus () YHKITUH.

Bsanmuo obparnbie pynkium. Kommosumms

byHKIII
I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOosnsiiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM HAa IPOMEXKYTKE

Jluneitnas, kBagpaTuuHas U ApoOHO-
TuHeHas GyHKIuN

SHGMCHTapHOe HUCCIEA0BAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIUN

32

33

SHGMCHTapHOe HUCCIEA0BAHUEC U ITOCTPOCHUEC

rpadukoB 3TuX QyHKUINN

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

Crerens ¢ LICJIBIM OKa3aTelieM. buaom

34 HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 Kontpoinbnas pabora: "CreneHHas
¢bynkuus. E€ croiicta u rpaduk"

37 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIEHU U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENECHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

a1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU
HppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
HppanroHnaneHble ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEMICHHS UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIECHUT

UppaALMOHATILHBIX YPaBHEHHM




PaBHOCHIEHBIC MNEPEXO0Abl B pCICHUHA

40 UPPaAIMOHATILHBIX YPABHCHHIA

47 PaBHOCHIIbHBIE TTEPEXO/bI B PEIICHUH
UpPpALMOHATILHBIX YPAaBHEHHIA

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPAIMOHATIBHBIX YPABHCHHIMA
CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponpnast padora: "CBolicTBa 1 rpapux

51 KOpHsI N-o¥i cteneHu. MppaimoHanbHbIe
ypaBHeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEeNeM U
€€ CBOICTBA

53 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOICTBA

54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKIINSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN OIS
pelieHus: ypaBHEHU I

57 Hcnonk3oBanue rpadpuka QyHKIUN A5
pelieHus: ypaBHEHU I

58 [TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE




METO/Ibl PELICHHS] TOKA3aTEIbHbIX
ypaBHEHU I

IToxazaTensHBIE YpaBHCHHA. OcCHOBHEBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[Tokazarenbublie ypaBHeHUss. OCHOBHbBIE

60 METO/BI pEIICHUS MTOKA3aTEIbHBIX 1
YpaBHEHUN

61 KonTtpomnpHas padora: "[lokazarensHas 1
¢ynkuus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CpoiicTBa norapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudwm yucna. CpoiicTBa norapudpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
J0rapuQpmbl

68 [IpeobOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapu@msl

69 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
JorapupMbl

70 Jlorapudmuueckas pyHKUuUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpadux

79 Hcnonb3oBanue rpaduka QyHKIUM 15 1

peueHus: ypaBHEHU I




Hcnons3oBanue rpadpuka QyHKIUU A5

3 peueHusl ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpEEIIEHNE TPUTOHOMETPUUECKHX

(GyHKLIUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS 1

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOoHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanm3a
0ECKOHEUHO MaJlbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAJIBbHBIA POCT
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU [l PELICHHUS
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtponsHas pabora:
"ITocenoBaTenbHOCTH U IPOrpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbIBa. ACUMIOTOTHI IpadUKOB
byHKIII

114 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 MeTto MHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TpuMmeHeHne CBOMCTB HENIPEPHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBasi u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIIIHN

125 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

OU3BOJHBIE 2JIEMEHTapHBIX KIIHi
126 IT
ON3BOJHBIC JIEMEHTAPHBIX KIUH

127 IT VH

128 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

131 KonTtponshas padora: "[IpouszBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 - 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpOJBbHAS paboTa 1
135 HroroBast koHTpoIbHAs paboTa 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AINS 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JIEeKTPOHHBIE
uugposbie
o0pa3oBaTtejibHbIE

pecypchl

[IpuMeHeHne NpoOn3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[Ipumenenne Mponu3BOIHON K
UCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpuMeHeHne POU3BOJHOM K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
UCCIeI0BaHuI0 QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxxnenne HanOobIero u
HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxneaue HauOoJIbILIErO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GbyHKIMN Ha OTpE3Ke

Haxoxxnenre HanOoIIbIIero u
HAaMMEHBIIETO 3HAYCHHUST HETIPEPBIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[Ipumenenne nporu3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON [
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[TpumeneHnne npou3BOHOM IS
oTpe/IeTICHUsI CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
ompe/IeTIeHUs] CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17

Kommnosumus pyHkmmii

18 Komnozumus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe dNeMEHTapHBIX (HYHKITUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpasa

97 Brruncnenue onpeiei€HHOro HHTErpasa mo
dhopmyne HeroTona-Jleitonuna

78 Brruucnenue onpeaenéHHOro MHTErpaa mno
¢dbopmyne Hetotona-Jleitoama

29 [IpuMeHneHnne uHTETpaIa ISl HAXOXKIACHUS
IoIaiel TUIOCKUX (PUTYp

30 [IpuMeHneHnne uHTETpaIa ISl HAXOXKIACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuit AudepeHnaTbHbIX

YpaBHEHUH




[Tpumeps permenuit 1uddepeHImaTbHbIX

32 .
ypaBHEHHH
MareMaTHueCKOe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIHaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckre GyHKIUH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpu4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpuUECKuX
HEPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEpaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PETICHUS

norapuMIUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UpPPaLMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
UppaLMOHAIBLHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UpPPaLMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UpPPaLMOHAILHBIX HEPABCHCTB
61 I'paduaeckue MeToabI penIeHus
UppaLMOHABHBIX YPaBHECHHUI
62 I'paduyeckue METOBI peLICHUS
UPPaLMOHABHBIX YPaBHEHHUI
63 I'paduaeckue MeToAbI penIeHUs
MIOKa3aTeNbHBIX YPaBHECHHUI
64 I'padmaeckne MeToAbI penIeHus
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'paduyeckre METOIBI pEeLICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padmaeckne MeTOABI penIeHUs
Jorapu()MUYECKIX HEPABEHCTB
67 I'paduyeckne METOIBI pELICHUS
Jorapu()MUYECKIX HEPABEHCTB
I'paduyeckne METOIBI peLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
YpaBHEHUI
I'padmyeckue MeTOABI penIeHUs
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX

ypaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUIecKux
HEPaBEHCTB

KonrponsHas padora: "UpparnuoHaibHeie,
NoKa3aTesbHble U Jorapudmuyeckue
HepaBeHCTBA"

73

KomruiekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJMHATHOM TIOCKOCTH

N300paskeHre KOMIUIEKCHBIX YnCell Ha
KOOPJAMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

80

81

®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMILIEKCHOTO YHCIIA

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII 1A




peuieHus GU3NYEeCKUX U TeOMETPUUECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 \
qrcia

83 HarypanbHble 1 1enpie ynciaa

84 HarypanbHble u 11e1pie yucia

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
qHCcen

86 [TpuMeHeHre TPU3HAKOB JICTTMMOCTH TISITBIX
qHCcen

87 [TpuMeHeHre TPU3HAKOB JICTTMMOCTH TISITBIX
yucen: HOJl u HOK

88 [TpuMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
gucen: HOJl m HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCEN: OCTATKU IO MOJTYJTIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCeN: OCTaTKU MO0 MOTYJIIO
[TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX

91 qrcen: anropuT™ EBKimIa [UTst pereHust
3a7a4 B IEJIBIX YHCIax

92 Kontponbras pabota: "Teopust menbix
yucen"
Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIeICTBUSA

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

97 OCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUN

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

98
COBOKYITHOCTCH IMOKA3aTCJIbHBIX YPABHCHUU

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(HhMUIECKUX
YpaBHEHUU

[IpuMeHeHMe crcTeM K peleHUIo
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HH, UHTEPIPETANHNS TTOTYICHHBIX
PE3yNbTaToB

[IpumMeHeHHe cHCTeM K peIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
PE3yNIBTaToB

103 HpI/IMCHCHI/IC HCEPABCHCTB K PCIICHUIO
MAaTCMAaTHYCCKUX 3aJa4 M 3aJa4 U3




pa3IMYHbBIX 00JacCTel HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yJIbTaTOB

Kontposbnas pabora: "Cucremsl
paloHaIbHBIX, UPPALMOHABHBIX

104
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
ypaBHEHHUH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 WppanmoHansHbie ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

109 HppanmoHaibHbIe CHCTEMBI € TTapaMeTPaMHU

110 [TokazarenpHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

116 TpuroHoMeTpruvecKne CHCTEMBI C
napameTpamu

117 ITocTpoeHue u ucciaenoBaHue




MaTeMaTUYECKUX MOJENEH peaabHbIX
CUTYalHi C IOMOIIbIO YPAaBHEHUN C
rapaMmeTpamu

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJENEN peaabHbIX

118
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHMIA ¢
napameTpamu
[TocTpoenue u uccienoBaHue

119 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C IOMOIIBIO CUCTEM YPaBHEHHI C
napameTpamu

120 KonTponbnas padora: "3anauu c
napameTrpamu"

121 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

122 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "YpaBHeHus"
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

123 3HaHui: "YpaBHeHusa. Cucremsl
ypaBHeHuUi"

124 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "HepaBencrsa"

125 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "HepaBencrsa"

126 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrna"

127 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT

3HaHuii: "[IpousBoaHas u e€ npumeHenue"




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

128 . . " 1
sHanuii: "[Ipon3BoaHas u e€ mpuMeHeHue
129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 1
3HaHuii: "[IpousBogHas u e€ npumeHenue"
130 [ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3aIlUs 1
3HaHui: "MHTErpan u ero npumeHeHue"
131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHuit: "Oyakun"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHui: "OyHkun"
133 [ToBTOpeHME, 00001IEHNE, CHCTEMAaTH3AITUS 1
3HaHuit: "Oyakun"
134 HroroBas koHTpoIbHAs paboTa
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna ¥ BEIYUCITICHUS
11 OnepupoBaTh NOHATHUSAMH: pPALMOHATIBHOE U JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAA U JICCATHYHAS IPOOb, POIIEHTHI
12 BemonusaTe  apudmerndeckne  omepanuM ¢ palMOHAIBHBIMH |
' JeCTBUTEIILHBIMU YHCIIaAMHU
13 BemmonHsaTe npuOIMKEHHBIC BHIYUCICHUS, UCIIOIB3YS MPaBHUia OKPYTJICHHS,
' Je7aTh MPUKHUJIKY U OIICHKY Pe3yJIbTaTa BHIYMCICHUN
OmnepupoBaTh TOHATHSAMH: CTENEHb C LEIBIM MOKa3aTejeM, CTaHAapTHas
14 ¢dopma 3ammcu JCHCTBUTEIHHOTO YHCIIA, KOPEHb HATYpabHOW CTEICHHU;
' UCIIOJIB30BAaTh MOAXOIAIIYI0 (OpMy 3amucH JACHCTBUTENBHBIX YHCEN IS
peLICHUS IPAKTUYECKUX 33/1a4 U MTPEICTABICHHS JaHHBIX
OmnepupoBarh MOHATUSAMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIBHOTO YIIIa;
1.5 WCIOJIb30BaTh  3alMCh  TPOW3BOJIBHOTO  yrja  4epe3  oOparHbIC
TPUTOHOMETPUYECKHE (HYHKIIHH
2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBarh MOHATHAMHU: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panMoHalbHOE, UppalnroHalbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BemmonHATe peoOpa3oBaHus TPUTOHOMETPHUYECKHX BBIPAKEHUH W pemarhb
' TPUTOHOMETPHUUYECKHE YPaBHEHHUS
BhimonHATe npeoOpa3zoBaHus LEJBIX, palMOHAIBHBIX M HPPalMOHAIBHBIX
2.3 BBIpQ)KEHUH H pemarb OCHOBHBIE THITBI [ENbIX, PpAlMOHAIBHBIX U
MppaMOHAIFHBIX YPAaBHEHHI U HEPABCHCTB
54 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA Ul PEILICHUs] MaTeMaTHYeCKUX 3a1a4
' U 337124 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
MogenupoBaTh peajbHBIE CHUTyalli Ha S3BIKE alreOpbl, COCTaBISTH
2.5 BBIPQ)KCHUS, YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJadd, HCCIEIO0BAThH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arlrapara anreopsl
3 OyHKIUHN 1 TpaPuKH
OmnepupoBaTh MOHATUSAMH: (PYHKIMS, cOCOOBI 3afaHus (YHKIMH, 00JIacTh
3.1 OTIpeJIeNIeHUs] 1 MHOKECTBO 3HaYeHUH (PyHKIMH, rpaduK YHKIUN, B3AUMHO
oOpaTHbIe GYHKIUU
39 OnepupoBarh TOHATHSAMHU: YETHOCTh H HEYETHOCTh (DYHKIUH, HYIH
' (GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduky GyHKIHIA T pEeIIeHNsT ypaBHEHUH




Crpouth u 4nTaTh rpaduku TUHEHHOM (YHKUMHU, KBAAPATUYHON (DYHKIIHMH,

34 CTENeHHOMN (YHKIIMH C LENBIM IOKa3aTeleM
Wcnons3oBare rpaduku (QyHKIMHA 78 UCCICOBAHHUS IPOILECCOB H
35 3aBUCUMOCTEH MpU pEUICHUW 3a7ad M3 JPYrux Y4YeOHbIX MPEAMETOB U
peaIbHOM JKU3HHM, BEIpAXKaTh POPMYIaMH 3aBUCUMOCTU MEXTy BEIIMIMHAMHI
4 Havana matematuueckoro ananusa
41 OnepupoBarh TOHSTHUSIMHU: TIOCIEHAOBATEIBHOCTh, apHPMETHUECKas W
' reoMeTpHuyecKas Iporpeccuu
42 OnepupoBarh MOHATHSIMH: OCECKOHEUHO YOBIBAIOMIasi TIeOMETpUYecKast
' nporpeccusi, cymma 0€CKOHEYHO YOBbIBArOIEH TreéOMETPUIECKON IPOrPEeCCHH
4.3 3amaBaTh MOCIEI0BATEIBLHOCTH PA3IUYHBIMU CIOCO0aMu
44 Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBLHOCTEN U MIPOTPECCUI IS PELICHUS
' peanbHBIX 3a/1a4 MPHUKJIAJTHOTO XapaKkTepa
5 MHosxecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHIATHAMHU: MHOXXECTBO, ONEpaIlii HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar JUisi  ONUCAHUS
52 peanbHBIX MPOIECCOB W SBJICHUM, IPU PEIICHUU 3a7a4 U3 JIPYTUX y4eOHBIX
MpeaMETOB
53 OnepupoBarb  HOHSATHUAMHU: ompejeNieHue,  Teopema, CIJIEJICTBUE,

JOKa3aTCJIbCTBO




11 KIIACC

Koz IIpoBepsiembie IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPAEMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATUSMHU: HaTypaJbHOE, LEJI0€ YHCIO; HCIO0JIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJbIX YHUCEN, PAa3J0KEHUE 4YHCIIa Ha MPOCTHIC
MHOKUTENH JUIsl pELICHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PAMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh NMOHATHAMH: JIOTapHU(PM YKCIA, NECITUYHBIC W HaATypajbHbIC
' sorapudmel
2 YpaBHEHUS U HEpaBEHCTBA
[IpumeHnsTh CBOWCTBA CTENEHH JJI  IPeoOpa3oBaHUs  BBIPAKEHHIH,
2.1 OIEpUpPOBATh MOHATUSAMM: II0KAa3aTEJIbHOE YPAaBHEHHE U HEPAaBEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe  mpeoOpa3oBaHMs  BBIPAKEHHA, COACPKAIIUX  JIOTapH(MBI;
2.2 OIEpUpPOBaTh MOHATHUAMHU: JIOTapU(PMHUUECKOE YpPaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHbBIE TUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHus npocTeimmux TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATHUAMHU: CHCTEMA JMHEMHBIX YPABHEHHM U €€ PELICHUE;
2.4 WCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHWM U1 PELICHUS MPaKTUYECKUX
3aj1a4
95 HaxonuTte pemeHnst npocTeHIINX CUCTEM M COBOKYITHOCTEW PAallMOHAJIBHBIX
' YPaBHEHU U HEPABEHCTB
MonenupoBaTh peanbHble CHUTyallud Ha S3bIK€ aireOpbl, COCTaBIATH
2.6 BBIPQXXCHUS, YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMBbl IO YCJIOBMIO 3aJayH,
UCCJIEI0BAaTh TOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM amrapaTa anreopsl
3 OyHKIMK U TpaduKu
OnepupoBaTb MNOHATHSAMH:  IepUOAMYEcKass  (DYHKUIHS, MPOMEXYTKU
31 MOHOTOHHOCTH (YHKIMH, TOYKH HKCTpeMyMa (yHKUIMH, HauOoibliee U
' HalMEHblIee 3HAa4eHUs (YHKIMU Ha NPOMEXKYTKE; HCIOJb30BaTh HMX IS
uccinenoBaHus QyHKIMH, 33JaHHON IrpaduKoM
OnepupoBaTh MOHATUSAMU: TpadUKHU IOKa3aTeIbHOU, JOrapupMUYecKol u
3.2 TPUTOHOMETpPUUECKUX (QYHKIMI; HM300pakaTb WX Ha KOOPAWHATHOM
IUIOCKOCTH Y UCIIOJIb30BATh JJIsl PELLICHUS] yPaBHEHUI U HEPABEHCTB
33 N306paxaTh Ha KOOPAMHATHOM MIIOCKOCTU IpaUKHU JIMHEWHBIX YpaBHEHUHN U
' MCIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUN
34 Hcnonb3oBate rpaduku (yHKIMA A0S MCCIEJOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCIUILTIH
4 Havana marematndeckoro aHanusa
4.1 OnepupoBaTh MOHATUAMU: HENpepbIBHAs (YHKLUS, TPOU3BOIHAS (YHKIIUY;




UCITIOJIb30BAaTh T'€OMETPUUECKUN W (PU3MUYECKUI CMBICT MPOU3BOAHOM s
peleHus 3a1a4

HaxonuThs npou3BOIHBIE JIEMEHTAPHBIX (DYHKIIMNA, BEIYUCIATH TPOU3BOTHBIE

42 CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHMS (YHKIIMM HA MOHOTOHHOCTh
4.3 U OSKCTPEMYMbI, NPUMEHATH PEe3YylbTAaThbl HCCIEIOBAHHUS K TIOCTPOEHUIO
rpadukoB
44 Hcnonp30BaTh MPOU3BOAHYIO ISl HAXOXKJIEHUS HAWIYyYlIero peuieHus B
' MPUKJIAIHBIX, B TOM YHCJIE COI[HATIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh MOHATUSAMHU: TEpPBOOOpa3Hass M  HWHTErpaji; I[OHUMATh
' TreOMETPUYECKUI M (PU3MUECKHI CMBICIT HHTETpaja
46 Haxomuts mepBooOpa3Hbie 3J€MEHTapHBIX (DYHKUUN, BBIUUCISATH MHTETpal
' o popmysne HetoTona — Jleitbnuna
47 Pemate mpukianHeie 3agadd, B TOM YHCJIE COIHATBEHO-DKOHOMHYECKOTO U

(1)I/ISI/I‘ICCKOFO XapakKTepa, CpCaACTBAMA MAaTCMATHUYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIECSATUYHBIE JIpOOM, IPOLECHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE IpoOH. Apr(pMETHIECKUE OTEepaluy ¢ pallMOHATLHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npodeii u mporeHToB
JUIS peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHble Yncia. PanmoHanbHble U UppalMOHaIbHbIE Yucia. ApupMeTndecKue
1.2 olnepaluu C JAEHCTBUTENbHBIMU uMciaaMu. [IpuOnukEHHblE BBIYMCIEHUS, MpaBUIia
OKpYIJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCIECHUN
Crenensb ¢ nenbiM nokaszaresneM. CtangapTHas GopMa 3anucu AeHCTBUTEIBHOIO YUCIIA.
1.3 = Hcnonw3oBaHue noaxojsiiel Gopmbl 3alKMcH ACHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuMEeTHIeCKUMHU
' KOPHSIMM HaTypaJbHON CTEIIEHH
15 CuHyCc, KOCHMHYC W TaHI€HC YMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKICCTBCHHBIC TIPEOOpa30OBaHUS
59 [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
' (bopmyJIbI
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Mertox
' HUHTEPBAIOB
2.4  Pemenue 1enbix U ApoOHO-PAIMOHATBHBIX YPABHEHN 1 HEPABEHCTB
2.5  PemeHue uppanvoHaIbHBIX YpaBHEHUN U HEPABEHCTB
2.6  Pemenue TpUTOHOMETPUYECKUX YpaBHEHHI
57 [TpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKHX 3a]a4 U 3a/1a4 U3
' pa3IMYHbIX 001acTe HAYKU U pealibHOM KU3HU
3 OyHKINUU U TpaPUKH
31 OyHK1us, crnocobbl 3amaHus ¢yHkuMd. I'padux ¢yHkuuu. BzanmMHO o0OpaTHBIE
' GyHKIMH
3.9 OO6nactp ompenesleHUss W MHOXECTBO 3HaueHWH Qynkuun. Hymm ¢yHkumu.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 CrenenHast GyHKIUS C HaTypaJIbHBIM M LI€JbIM Moka3areneM. E€ cBoiicTBa u rpadux.
' CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
3.4 Tpuronomerpuyeckas OKpPY)KHOCTb, OIpeJeeHHEe TPUTOHOMETPHUECKUX (YHKIMH
' YKCIIOBOTO apryMeHTa
4 Hayana maTematnueckoro anaamsa
4.1 ITocenoBaTeNbHOCTH, CIOCOOBI 3aJaHMs IHOCJIEAOBATENLHOCTEH. MOHOTOHHBIE




MOCIIEI0BATEIHHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
49  TEOMETpHYECKas MPOrPEcCH. CymMa OECKOHEUHO YOBIBAIOIICH TE€OMETPUUYCCKOM
' nporpeccuu. Popmyna CIOXKHBIX HpPOLEHTOB. lcmonb30BaHue Mporpeccuu s
pelIeHHs peallbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Diiepa — Benna.
5.1 | IlpumeHeHHe TEOPETHKO-MHOXKECTBEHHOTO amrmapara J[Uid ONHCAHUS pPeabHBIX
MIPOLIECCOB U SIBJICHUH, PHU PEUICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kox IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 UYucna v BBIYUCIICHUS
11 HarypanbHsle u nensie yncia. [Ipu3Haky AeMMOoCTH HEbIX YUCel
1.2 CreneHns ¢ paluoHaIbHBIM MOKa3zaTeneM. CBOWCTBA CTEIEHU
1.3  Jlorapu¢wm uucna. JlecsiTuuHble 1 HATYpalIbHbBIE JOTapUPMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeobOpaszoBanue BbIpaXKEHUM, COIEPKAIIMX JTOTapU(PMbI
2.2  llpeoOpa3oBaHue BBIPAKECHUH, COIEPKAIINX CTETICHU C PAIIMOHAIBHBIM ITOKa3aTelIeM
2.3  Ilpumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4  Tloka3zarenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5  Jlorapudmuyeckue ypaBHeHHs U HEPABEHCTBA
26 CucreMbl TUHEHHBIX YpaBHCHHH. PereHue MpuKiIagHbIX 3a/1ad ¢ MMOMOIILI0 CHCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PAIlHOHATBHBIX YPaBHEHU U HEPABEHCTB
28 [IpuMmeHeHHE YpaBHEHHIA, CHCTEM U HEPABCHCTB K PEIICHUI0 MAaTEeMAaTHICCKUX 3a1ad U
' 3a/1a4 U3 pa3UYHbIX 00JaCTel HAyKU U peaTbHON )KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. [lepuoamueckue ¢yHkuu. [IpoMexyTkM MOHOTOHHOCTH —(DYHKIHUU.
3.1  MakcumyMbl ¥ MHUHHUMYMBI (QyHkuuu. HaumbGomnbiniee ¥ HauMeHbIee 3HAUYCHUE
(GYHKITUN Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.3 [TokazarenpHas u norapudmuueckas GyHKINU, KX CBOMCTBA U TpadUKH
34 Ucnons3zoBanne rpadkoB PyHKITUN IS pEIICHUST YPABHEHUH U JIMHEWHBIX CHCTEM
Wcnonb3oBanue rpadukoB QyHKIMM 175 UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
3.5  KOTOpBIE BOHHUKAIOT IIPH PEIICHUH 3a/1a4 U3 JAPYTUX YIEOHBIX MPEIMETOB H peaTbHON
KU3HU
4 Havana marematuyeckoro anammsa
4.1 HenpepriBable GyHKIIMU. MeTo HHTEPBAJIOB JJIs1 PELICHHs] HEPAaBEHCTB




4.2

[TpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 Gu3NIECKUii CMBICI TPOU3BOIHOM

[IpousBonHbie 3neMEHTapHBIX (QYHKIMNA. DOpMyIbl HAXOXKACHHUS IPOU3BOJIHOM

4.3 CYMMBI, IPOU3BEACHHS U YACTHOTO (DyHKITHIT
[Ipumenenue mPOU3BOMHOM K UCCIeNOBaHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.4 aKcTpeMyMbl. HaxokneHue HamOOobIIer0o W HAaWMMEHbBIIETrO 3HA4YeHHs] (QYHKIHMH Ha
OTpe3Ke
45 [IpuMmeHeHHe TTPOU3BOIHON ISl HAXOXKICHUS HAMIYUIIETO PEHICHHS B MPUKIATHBIX
' 3a/lavyax, JJs ONpeaeseHUs] CKOPOCTH MPOoLecca, 3alaHHOr0 (OPMYIIOi Wil rpa@uKomM
4.6 = IlepooOpasnas. Tabmuma nepBooOpa3HBIX
47 HHuterpain, ero reomeTpuueckuii ¥ (GU3MYECKUN CMBICI. BpIuucieHre MHTErpaiga 1o

dbopmyne HetoTona — JleitOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
oOpaTHOE W TPOTHUBONOJIOKHOE YTBEPXKICHUE, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMEHHE  OIECPUPOBATH
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJB30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4Y, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 3aaBaTh
U OIUCHIBATh Tpadbl pa3sIUYHBIMUA CIIOCOOAMH; MCIIOJIL30BaTh rpadbl MpH

pelIeHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeeM, KOpeHb HaTYpalbHOUN CTENEeHH, CTEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHBL C HeﬁCTBHTeHBHBIM II0Ka3aTciieEM,
norapudm UMcCIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK II0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBAa HATypPaJlbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HCII0Jb30BaTh NPU3HAKHU JCIMMOCTH, HauMeEHbBIITNHN O6HH/II>1
JIenuTelh W HauMEHblee oOliee KpaTHOe, anroputMm EBkanaa mpu
pPE€IICHUN 3ada4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUMCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEeHsSIMH H Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaIbHBIX  BBIPAKEHUH; yMEHHWE  ONEpUpPOBaTh  MOHATHUSIMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKass MTPOTPEecCHsi, TEeOMETpPHUYECKas
nporpeccusi, OeCKOHEYHO yObIBaromiass reoMeTpudeckas IpOTrpEcCHs;

YMCHHUE 3aJaBaTb IOCICA0OBATCIbHOCTH, B TOM 4YHCJIC C IIOMOMIBIO




PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEepUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuia 2X2 u  3%3, omnpeneiauTenb  MaTpUIbL,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘ICCKI/Ie, TPUT'OHOMETPHYCCKUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC HpCOGPaSOBaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CUCTEM; YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IApaMCTpOM; MPHUMCHAIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue onepupoBaTh MNOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (yHKIMH, HanOojbllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEepBOOOpa3Has, ONpPEIeIEHHbII
UHTErpajl; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMM; YMEHHE HaxOJIUThb MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIIOJb30BaTh MPOU3BOAHYIO [UId HCCIEA0BaHUS (DYHKIIMIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOIAHYIO ISl HAXOXICHHUSI HAWIydlIero
pelleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bU3MYeCcKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
MHTETpasia; MPUBOAUTH IPHUMEPHl MaTEMaTHYECKOIO MOJEIUPOBAHUSA C

OMOMUIbI0 AU PepeHInanbHbIX YpaBHEHUN




YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAs (YHKITUSA,
KOMIO3uus (pyHKIUMH, JuHEeHHas ¢GyHKUWSA, KBaapaTuyHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs |
aorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
¢GyHKUMH,  BBINONHATE  TIpeoOpa3oBaHusi  rpadukoB  (YHKUIHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYrHX Y4eOHBIX NMPEJAMETOB M 3aJad M3 peajbHOM
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCTIOJIb30BaTh CBOMCTBA M Tpapuku (QPYHKIUHA Ui pelIeHUs] YpaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ [apaMeTpamMu; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHUs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3a1a4d, HCCIECNOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHE MOJCIUPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPHPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHne onepupoBaTh MOHATHAMH: CpelHee apupMEeTHUecKOoe, MeauaHa,
HauOoJIbIlIee U HANMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHHE H3BIEKaTh, MHTEPIPETUPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uH(pOpMalLlMI0O € TOMOUIbI0 TaOMUIl W JAMarpaMM; HCCJIEN0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIydalHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpadUUyecKUX METOJO0B; MPUMEHSTh
(bOpMyNbI CIOXKEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM

BepoATHOCTH, GopMyny bepHymin, komOuHAaTOpHBIE (HAaKTHI U (HOPMYIIBI;
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OLICHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepPUpPOBATH
MOHATUSAMM:  CIIydalHas BEJIMYMHA, DPACIpPElIEICHUE BEPOATHOCTEH,
MaTE€MaTU4YeCcKoe OXHMJIAHHWE, JUCIEPCUsl U CTaHAAPTHOE OTKJIOHEHHUE
CIlyualiHOW  BEJMYMHBI, (QYHKIMHA  pacOpeleNeHUus] U IUIOTHOCTU
PaBHOMEPHOI0, IOKAa3aTEIbHOI0 U HOPMAJIBHOTO PacCIpeiesICHU; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUM I PELICHUS 3a]a4;
3HAKOMCTBO C MOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJAbI BEIOOPOYHBIX
UCCJIENOBAHUM; YyMEHUE IPUBOJUTH IPUMEPBI IPOSBICHUS 3aKOHA
OONBIIMX 4YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUAX; YMEHHE
OIEPUPOBATH IIOHATHSAMHU: COYETAHHE, IIEPECTAHOBKA, YUCIO COYETAHUM,
YHCIO0  NEepecTaHoBOK, OuHOM  HpIOTOHA; yMeHHME  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS [UISA PEIICHUs 3a7ad; OICHUBAThH
BEPOATHOCTH PEAJbHBIX COOBITHI{; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsAMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbIC, NapaJLIEIbHOCTh U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUIOCKOCTEH, yroi MEXAy MpsSMbIMU,
YroJl MEXAY MpsIMOM H IUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMM,
paccTosItHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMbIMH,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh MPHU PEUICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIEr0 MHpA; CTPOUTH MaTEeMaTHYECKHE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHMK, NPAaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenunesa, MNpu3Ma, NOUpaMuaa, (urypa M TNOBEPXHOCTh
BpallleHHs, LMIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyCa, LUIUHApA, O0BEM Kyoda,
IPSIMOYTOJIBHOTO  NapajUle/Ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromascss cgeppl, LWINHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHHE
MHOTOIpaHHHMKa, MU300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH

BpalcHus, UX CCUCHUA, B TOM YHCJIC C ITIOMOIIBIO 3JICKTPOHHBIX CPCIACTB;
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yYMEHHE TPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTH ONpeAeICHU U3y4aeMbIX (UTyp, BBIIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
HapaulebHBIA TEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA00usA, MoM00HBIE (UTYPBI; yMEHHE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUTYpHI, B TOM YHCIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUIECCKHE OTHOLICHUS TIPH
pEUICHUH 3aJad; HaXOAUTh TI'€OMETPUYECKUE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB H
U3 pPEAIbHOM JKU3HW; YMEHHE BBIUYUCISATH TCOMETPHYECKUE BEITMYMHBI
(umHA, yroij, IUIOHIaAb, OOBEM, IUIOMIA b HOBEPXHOCTH), HCHOIb3YS
u3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIomans chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO  NapajulelieluIea, MUPAMUIbBL, [PU3MbIL, LIHHIPA,

KOHYCa, [I1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOTO0HBIX (QUTYD

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIWUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/’I u KOOp}IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3a4av U 3a/la9 ApYTHUX y‘le6HHX mpeaMEeTOB
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YMeHne BeIOMpATh MOAXOASIIAN METOJ ISl PEIIeHUs 3a]]a4u; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH MPUPOTHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBICHUH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHl MATEMATUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI' 1O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 UYucia v BEIYUCICHHS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCel

12 Pammonanbupie uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOW, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHU. Hencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOH cTeleHn

14 Crenenp ¢ menbiM mokazaTteneM. CTerneHb € PalMOHATIBHBIM MOKA3aTEIeM.
' CBoiicTBa cTENEHU

15 CuHyc, KOCHHYC M TaHT€HC YHCIIOBOTO apryMeHTta. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHble JOrapupmMbl

JeiicTBuTenpHble uucia. ApupMeTHyecKHe OIlepaluud ¢ JeHCTBUTENbHBIMU
17 yuciaamu. [IpuOmkEHHbIE BBIYMCICHUS, MpPaBWIA OKPYIVIEHUS, MPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTrpudeckue ypaBHeHUs

2.4 [Toka3arenbHble U TorapupMUUYecKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHwus, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. OTNpeenuTeNs MaTpULbI
3 OyHKIMH U TpaduKH

3.1 OyHKus, crnocoosl 3amanus ¢yHkiuu. ['paduk dynknuu. BzanmHo oOpaTHbIE




¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH

OO6nacTp ompeneneHuss ¥ MHOXXECTBO 3HaueHWi ¢(ynkiun. Hymn ¢yHkimu.

[IpomMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.

32 Maxkcumymbl 1 MUHMMYMbI (yHKuUMHM. HanOosbiiee M HauMeHbllIee 3Ha4YEHUE
(GYHKLHU HAa IPOMEXKYTKE
33 CreneHHas (yHKIMs C HaTypajbHbIM U L€JIbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKLINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspsiBa. AcuMnToThl TpadukoB QyHKiumil. CBoiicTBa (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
38 Apudmernueckass W reoMeTpudeckas nporpeccuu. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hauvana MmaTemaTn4eckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIe F€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHONW K MCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxokaeHne HanOoNbIIero U HaUMEHBLIETo0 3HAa4eHus (pyHKIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anredpa v Hayaiaa MaTeMaTHYEeCKOro aHallu3a; YriIyOJIeHHOe
obyuenue, 10 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; non
penakmueit [Togonbckoro B.E., O0miecTBO ¢ orpaHnyeHHON
OoTBeTCTBEHHOCTHIO M3narenscknii nentp « BEHTAHA-T'PADy;
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

* Maremartuka. AnreOpa U Hayajia MaTeMaTHYECKOTO aHAJIN3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepamsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; mon
penakuueit [Togonsckoro B.E., O61iecTBo ¢ orpaHuYeHHOM
oTBeTCcTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®y;

AxnuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* Maremaruka. Anrebpa v Hayaja MaTeMaTHICCKOTO aHAIN3a; YTIIIyOJIeHHOE
obyuenue, 10 knacc/ Mepamsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; mox
penakimueit [Togonbckoro B.E., O61iecTBO ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO M3narensckuii uentp «BEHTAHA-I'PA®Dy;
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney MNyaeHko AHxenuka BUTansesHa
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