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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 oOydaroliuecs 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,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Ausredbpa M Hadajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATeIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBI KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cede
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX MOCJIEI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOMIMMCS MHOXKECTBAa HATYpalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH ()YHKIIUH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e€0HOro Kypca, HOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMA BEJIMYMHAMH, MCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss 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 CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl peleHUs NPUKIaIHbIX 3anad. Ilpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHUS MPHUKJIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja 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 OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUN U PeaTbHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

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 ¢ palnMoOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOrowieHbl OT OAHOW TmepeMeHHoM. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppaIMoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE OIPEACIIUTENS ISl pEelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHEe ypaBHEHHII U HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Komnosumms gyskiuit. I'paduk  QyHkImu. SiaemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliiee 1 HauMeHblllee 3Ha4eHUs PYHKIIUN HA IPOMEXKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. 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 rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUr. JINHENHBIA U YKCHOHEHIIMAIBHBIA pOCT. Uncio e. @opmyia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yuknuii. CBoiicTBa (QyHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢GyHkiuil.  [IpousBogHas ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPHU PELICHWH 3a1ad U3 JIPYTux
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 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, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Yucia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucremMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJIbl PEIICHUS IOKa3aTeIbHBIX W  JIOTapUPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMU.



[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 xommoszunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHCHUN U
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 BO3HHUKAIOT NMPHU PEUICHUW 3aJad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpEePbIBHON (DYHKLIUH HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna Haxox1eHNs 1epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KAaK MCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00bEKTa, SBJICHU, IpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
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 nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;

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

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXKICHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JTEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pelieHHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYIHMPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl 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 ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSIThL JIpOOM W TPOLIEHTHI ISl pEIIeHUs TPUKIAIHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIIOJI30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM uHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OINEpUpPOBaTh MOHATUSIMU: MHOTOWIEH OT OJHOM INEepEeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEMHBIX YPAaBHEHHH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX CTETIEHHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISASA POBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKLHUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIHH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (QYHKIMS C HATypajIbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CBOOOIHO ONEpUPOBATh TMOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH 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: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOro aHajlu3a KaK aHajlu3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIMMN ISl pELICHUS 33]1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3MUECKHI CMBICT MPOU3BOJHOM AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PELICHUH 334 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JIEIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOJIHO ONEpUPOBATh TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.



YpaBHeHHS U HEpaBeHCTBA:

cBOOOJIHO OMEpUPOBATHh MOHATHUAMU: HppaIOHATbHBIC, MOKAa3aTelIbHbIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpHEW IMIpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATh MOHATUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, HPPALMOHAJIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTeIIbHEBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

NPUMEHSATH TpaduuecKre METOAbI JAJIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBATh pEajlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXEHNUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO  ONEpPUPOBaTh TMOHATUSAMHU: TIpadUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUS pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajImu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HAUOOJbIIEE U HAUMEHbIIIEE 3HAUCHUS! PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOB30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlero peleHus B
NPUKIAJHBIX, B TOM 4YHUCJIE€ COLMAJIbHO-DKOHOMMYECKHX, 3ajadax, I



OTpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QOopMyJol WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBINI
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH
uHTterpai no gpopmysie Herotona-JIeitonuna;

HAXOAMTD IJIOIAN TIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha INPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelmarh NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-’KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbIE
HaumenoBaHnuepasieioB u
Ne n/m KonTpoabubiepadorsl | (undpoBbie)
TEeMIIPOTrPaMMbI KonauyecrBouacos
o0pa3oBaTebHbIepeCypChl
MHOK€eCTBO I€MCTBUTEIIBHBIX YHCEI.
MHorousensl. PanrionanbHble ypaBHEHHS U W, yaklass.Iu
1 -ran P 24 1 bubimoreka [IOK
HEpARCHETES. . https://m.eds00.ru/e0b7h0f1
CHcTeMBUTMHEHHBIXypaBHEHU T
.yaklass.
5 Oynknun u rpaduku. CreneHHas GyHKITUS C 12 1 VBV:IngIHZT:IjZ ;iJIOK
HEIBIM HORAsATEIEM https://m.edsoo.ru/e0b7b0f1
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 14 1 www.yaklass.ru
HppanmonansHbleypaBHEHUS
4 IMoka3zarensHasHyHKIHS. 1 L Bu6moreka [IOK
TokasaTenbHbleypaBHEHNs https://m.edsoo.ru/e0b7b0f1
5 JlorapudmuueckasaPyHkuus. 18 1 www.yaklass.ru
JlorapudmuueckueypaBHEHUS
6 TpUrOHOMETPHUYECKHEBBIPAKEHHS 1 25 L Bu6moreka [IOK
ypaBHEHHS https://m.edsoo.ru/e0b7b0f1
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 12 1 www.yaklass.ru
bu6nuoreka [IOK
8 Henpepsisapiedyrkimn. [TponssoaHas 17 1 https://m.edsoo.ru/e0b7b0f1
9 [ToBTOpeHme, 0600MIEHNE, 3 1 www.yaklass.ru
CUCTeMaTHU3aIMsI3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9
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http://www.yaklass.ru/
https://m.edsoo.ru/e0b7b0f1
http://www.yaklass.ru/
https://m.edsoo.ru/e0b7b0f1
http://www.yaklass.ru/
https://m.edsoo.ru/e0b7b0f1
http://www.yaklass.ru/
https://m.edsoo.ru/e0b7b0f1
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11 KIIACC

DJIeKTPOHHbIE
HanmeHoBaHMepa3aeyioB U KosnyecTBouyacon
Ne n/m KonTpoabubiepadorsl | (undpoBbie)
TEMIIPOrpaMMBbI
o0pa3oBaTejibHbIEpPeCypChI
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 99 1 www.yaklass.ru
MPOU3BOIHOMN
bubmuorexa [IOK
2 IlepBoobpasHast n HHTErpan 12 1 https://m.eds00.ru/e0b7b0f1
3 HppanuoHanbHbIe, HOKA3aTENbHEIE 1 24 1 www.yaklass.ru
norapu(MUYEeCKUEe HEPAaBEHCTBA
4 I'pa¥Ku TPUTOHOMETPUIECKUX (YHKIIUHA. 14 L brbmorexa LIOK
TPHTOHOMETPHHECKIE HEPABEHCTRA https://m.edsoo.ru/e0b7b0f1
5 KommnexkcHpieunciia 10 0 www.yaklass.ru
bu6nuoreka [IOK
6 HarypanbHbie 1 nienbleqncia 10 1 https://m.edsoo.ru/e0b7b0f1
Cucremsl palMOHAIbHBIX, HPPAIUOHAIBHBIX www.yaklass.ru
7 MOKa3aTeIbHBIX U Jorapu(PMUIECKUX 12 1
YpaBHEHUH
but6mmoreka [IOK
8 3agaun ¢ napameTpamu 16 1 https://m.edsoo.ru/e0b7b0f1
9 [ToBTOpenue, 0600MIIEHNE, 16 ’ www.yaklass.ru
cucTeMaTH3aInsI3HaHUHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne
o/ Temaypoxka KoIi4ecTBOYACOB DJIeKTPOHHBbIeNU(PPOBHICOOPa30BATEIBLHbIEPECYPCHI
1 MHOk€eCTBO, ONepaluy HaJl MHOKECTBAMH U UX 1 www.yaklass.ru
CBOICTBa
2 TInarpammbdiinepa-Berna 1 bubnuoreka I{OK https://m.edsoo.ru/e0b7b0f1
3 [IpuMeHeHne TeopPEeTHKO-MHOKECTBEHHOTO 1 www.yaklass.ru
amnmapara JJisl pelieHus 3a1a4
Panmonansabie yncna. OOLIKHOBEHHEIE U bu6numoteka LIOK https://m.edsoo.ru/e0b7b0f1
4 JECATUYHBIC IPOOH, TTPOLICHTHI, 0ECKOHEUHBIE 1
MIePUOIUYECKHE TpoOH
Parmmonansubie unciaa. OOBIKHOBEHHBIE U www.yaklass.ru
5 JECSITUUHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIE 1
MepHOANYECcKHe Ipoou
6 [Ipumenenue apobeii U NPOIEHTOB IS PEeIIeHUs 1 bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
MIPUKJIATHBIX 3a/1a4
7 [Ipumenenue npoOeit U MPOLIEHTOB ISl PEIICHUS 1 www.yaklass.ru
MIPUKJIATHBIX 3a/1a4
8 JeiicTBuTenbHble yncna. PaiimonansHbie U 1 bubmuoreka I{OK https://m.edsoo.ru/e0b7b0f1
HppalMOHAIIbHbBIE YHCIIa
9 ApudmeTndeckre oneparuu ¢ 1eHCTBUTEIILHBIMU 1 www.yaklass.ru
YUCTIaMU
10 Moaynb IeMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA 1 brbmorexa LIOK hitps://m.edsoo.ru/e0b7b0f1
11 [Tpubnx€HHbIe BBIYUCIIECHYS], TIPaBHIIa 1 www.yaklass.ru
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OKpYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa
BBEIYMCIICHUN

OCHOBHBIE METO/BI PELLIEHUS LIENIBIX U IPOOHO-

bubmuorexa ITOK https://m.edsoo.ru/e0b7b0f1

12 palMoOHAIBHBIX YPABHEHUHN U HEPABEHCTB
13 OCHOBHBIE METO/IbI pEIIECHHUS LETbIX U APOOHO- www.yaklass.ru
palMoOHAIBHBIX YPABHEHUHN U HEPABEHCTB
14 OCHOBHBIE METO/IbI pEIIECHHUS LETbIX U APOOHO- bu6nmmoteka LIOK https://m.edsoo.ru/e0b7b0f1
palMOHaNIbHBIX YPABHEHUI U HEPABEHCTB
MHorousieHsl OT OZHOH repeMeHHou. [lenenue www.yaklass.ru
15 MHOT'OYJICHA Ha MHOT'OWJIEH C OCTaTKOM.
Teopemabe3sy
16 MHOTOWIEHBI C HENIBIMA KO PUIIHESHTAMH. bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
Teopema Buera
17 PemennecncreMiMHEHHBIXypaBHEHUM www.yaklass.ru
18 PelnenmecHCTeMIHHeHHBIXypaBHEHH I bubnuoreka I{OK https://m.edsoo.ru/e0b7b0f1
Marpuna cucTeMsl JMHEWHBIX YPaBHEHUM. www.yaklass.ru
19 Onpenenurens It/IanI/IHI)I 2x2, fro
T€OMETPUUYECKHUI CMBICT M CBOMCTBA; BHIYHCIICHHE
€ro 3HaYeHUsI
Onpexnenurens MaTpUIBI 2X2, €r0 bubnmnoreka [JOK https://m.edsoo.ru/e0b7b0f1
20 T€OMETPUUYECKHUI CMBICT U CBOMCTBA; BEIYUCIICHHE
€ro 3HAYCHUS
21 [IpuMeHeHue onpeaenuTens A perieHus www.yaklass.ru
CUCTEMBI JINHENHBIX YPABHEHUN
99 Pemenue npuknaaHeix 3aaa4 ¢ MOMOILIBIO Bbu6nunoteka LIOK https://m.edsoo.ru/e0b7b0f1l
CUCTEMBI JINHENHBIX YPABHEHUN
23 Pemenue nmpukiagHbIX 3a/1a4 C TOMOIIBIO www.yaklass.ru
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CUCTEMBI JINHEWHBIX YPaBHEHUU

KonTtpouabHnas padora: "PannonajbHblie

bubnuorexa I{OK https://m.edsoo.ru/e0b7b0f1

24 YPABHEHHS U HEPABEHCTBA.
CucremblIMHeHHBIXypaBHeHU"
o5 dyHK1UA, crtocoObl 3a1anus GyHkuu. Bzanmao www.yaklass.ru
obparubie pyHKIuU. KomnosunusadyHkmii
26 I'paduk Qyakuu. SnemeHTapHbIC bubnuoreka I{OK https://m.edsoo.ru/eOb7b0f1
npeodpazoBanus rpadukoB GyHKUINN
OO6nacTh onpeneICHus] © MHOKECTBO 3HAYCHUN www.yaklass.ru
27 ¢byukun. Hynu dynkuuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA
28 Yérnble u Heu€THbIe pyHKUMU. [lepuoanueckue bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
¢dbyakun. [IpoMeKyTKUMOHOTOHHOCTH( YHKITHH
MaxkcuMyMBl 1 MUHUMYMBI (DYHKITHH. www.yaklass.ru
29 Haubonbiiee n HanMeHblee 3HaYeHUE (HYHKIIUN
Ha TIPOMEXKYTKE
30 JluneiiHas, kBapaTUuHasi U IpOOHO-TUHEHHAS bu6nuotexa LIOK https://m.edsoo.ru/e0b7b0f1
byHKIMHA
31 DneMeHTapHOe UCCIIEeIOBaHNE U TTIOCTPOCHUE www.yaklass.ru
rpadukoB 3TuX GpyHKIUN
39 DneMeHTapHOE UCCIIEIOBAaHNE U TTIOCTPOCHUE bubnuoreka [{OK https://m.edsoo.ru/eOb7b0f1
rpadukoB 3TuX GyHKINN
33 CreneHs ¢ 11e1bIM okasareinem. buanom Herotona www.yaklass.ru
34 Crenens ¢ nensiM mokasarenem. bunom HeiotoHa bubmuorexa LIOK https://m.edsoo.ru/e0b7b0f1
35 CrenenHas GyHKIUSA C HATYPAIbHBIM H IEITBIM www.yaklass.ru

nokasaresnem. E€cBoiicTBa u rpaduk.
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KonTtpoabnas padora: «®@ynkuuu.CpoiicTa n

bubnuorexa I{OK https://m.edsoo.ru/e0b7b0f1

3 rpapuxmw»
37 Apudmernieckuil KOpeHb HaTypabHOU CTETICHHU U www.yaklass.ru
€ro CBOWCTBa
CgoiicTBa 1 rpadK KOPHsI 71-HOM CTETICHH KaK bubnuoreka IIOK https://m.edsoo.ru/eOb7b0f1
38 (GYHKIIUM 00paTHOM CTENEHU C HATypaTbHBIM
[I0KA3aTEJIEM.
CaoiicTBa 1 rpaduK KOpHS 71-HOW CTETIEHU KaK www.yaklass.ru
39 GyHKIIUM 00paTHOM CTENEHU C HaTypalbHBIM
[IOKA3aTEeJIEM.
40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHIH, bubnmnoreka LHOK https://m.edsoo.ru/e0b7b0f1
COJIEp>KaIINX CTENeHH U KOPHU
a1 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, www.yaklass.ru
COJIEp>KaIINX CTENeHU U KOPHU
42 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH, bubanorexa LHOK https://m.edsoo.ru/eOb7b0f1
CoJieprKallMX CTENEeHU U KOPHU
43 Hppaunonansusie ypaBHeHHs. OCHOBHbIE METObI www.yaklass.ru
pelIeHNs UPPaLMOHATIBHBIX YpaBHEHUI
44 WppanmonansHble ypaBHeHN. OCHOBHBIE METObI bubmuoteka L{OK https://m.edsoo.ru/e0b7b0f1
pelIeHusl UPPALMOHAIBHBIX YPaBHEHUI
45 Uppanmonansueie ypaBHeHusi. OCHOBHBIE METO/IbI www.yaklass.ru
pelIeHusl UPPaALMOHATIBHBIX YPAaBHEHUN
46 PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUHN bu6muoreka L{OK https://m.edsoo.ru/e0b7b0f1
UppalMOHATIBHBIX YpaBHEHUI
47 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH www.yaklass.ru
UppaIlMOHATFHBIX YPaBHEHUI
48 PaBHOCHITBHBIE TTEPEXOJTHI B PEITEHHT bubmuoreka I{OK https://m.edsoo.ru/e0b7b0f1
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HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

www.yaklass.ru

49 UpPpalMOHAIIbHBIX YpaBHEHUI
KonTpoabHnas padora: "CpoiicTBa u rpadpux bubnmnoreka LHOK https://m.edsoo.ru/eOb7b0f1
50 KOPHsI N-0ii cTeneHu.
HppanuonaibHbieypaBHeHus "
51 CTG{ICHB C palMOHAJIbHBIM MOKa3aTesIeM U €€ www.yaklass.ru
CBOMCTBa
59 CTeIIeHI, C pallMOHAJIBLHBIM TOKa3aTeNeM U eé bubnuoreka L{OK https://m.edsoo.ru/eOb7b0f1
CBOMCTBa
53 CTGII@HI: C palMOHAJIbHBIM [TOKA3aTEJIEM U €€ www.yaklass.ru
CBOICTBa
54 Crenennas dbynkums .EE cBoiicTBa 1 rpaduk bubnuoreka I{OK https://m.edsoo.ru/e0b7b0f1
55 IToka3zarenbHas QpyHKIMS, €€ CBOMCTBA U rpauk www.yaklass.ru
56 Hcnonb3oBanue rpaduka QyHKIMM U1 pEeLICHUs bubmuoteka L{OK https://m.edsoo.ru/e0b7b0f1
YpaBHEHUN
57 Hcnonb3oBanue rpaduka GyHKIMU I pELISHUs www.yaklass.ru
ypaBHEHUH
58 [TokazarenbHble ypaBHEHUS. OCHOBHULIe METO/IbI bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN
59 [TokazarenbHble ypaBHEHNA. OCHOBHBIE METO/IBI www.yaklass.ru
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN
60 [TokazaTenbHbie ypaBHEeHUA. OCHOBHBIE METO/IbI bu6nunoteka LIOK https://m.edsoo.ru/e0b7b0f1l
pELIEeHNs T0KA3aTeIbHbIX YPAaBHEHUN
61 Kounrpoabsnas padora: "[loka3aresbHas www.yaklass.ru

¢pynkuus. [lokasarenbHble ypaBHeHus"
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bubnuorexa I{OK https://m.edsoo.ru/e0b7b0f1

62 Jlorapudmuucna. CoiictBanorapudma

63 Jlorapudmuueckas GyHKIHS, €€ CBOHCTBA U www.yaklass.ru
rpaduk

64 Jlorapudmuueckas GyHKIUS, €€ CBOHCTBA U bubnuoreka I{OK https://m.edsoo.ru/eOb7b0f1
rpaduk

65 Jlorapudmuncna. CoiictBanorapudma www.yaklass.ru

66 Jorapudmuncia. CrofictBanorapubma bubnuoreka I{OK https://m.edsoo.ru/eOb7b0f1

67 JlecsiTUYHBIE ¥ HATYpaJIbHBIEIOTapU(pMBbI www.yaklass.ru

68 JleCATHHHBIE M HATYPANLHBIEIOTAPH(MEI bubnuoreka I{OK https://m.edsoo.ru/e0b7b0f1

69 [IpeoOpa3oBaHnEeBBIpaKEHUH, www.yaklass.ru
COZEPIKATIXIIOTapH(PMBI

20 IIpeoOpa3oBaHueBbIpas)KeHU, bubmuoreka L{OK https://m.edsoo.ru/e0b7b0f1
COZIepKALIUXJI0TapH(PMBbI

71 [Ipeobpa3oBaHUEBBIPAKEHUH, www.yaklass.ru
COZIep KAUXJI0Tapr(PMBbI

79 Hcnonp3oBanue rpaduka QyHKINN AJIs peLICHUs bubnnoreka LHOK https://m.edsoo.ru/eOb7b0f1
YpaBHEHUU

73 Hcnonp3oBanue rpaduka QyHKINN AJIs peLICHUs www.yaklass.ru
YpaBHEHUI

74 Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE bu6muoteka L{OK https://m.edsoo.ru/e0b7b0f1
METO/bI pelIeHus Torapu(MUIECKUX YpaBHEHHH

75 Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE www.yaklass.ru
METO/bI pelIeHus JJorapu(MUIECKUX YpaBHEHHHA

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE bubmuotexa [{OK https://m.edsoo.ru/e0b7b0f1

METO/Ibl pelIeHus Jorapu(pMUUecKux ypaBHEHHUM
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PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

www.yaklass.ru

77 .
Jorapu(MUUECKUX ypaBHEHUI
78 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN bubmmoteka LIOK https://m.edsoo.ru/e0b7b0f1
norapuMUYECKUX ypaBHEHUIN
79 KontpoabHasi padora: "Jlorapupmuyeckas www.yaklass.ru
¢pynkuus. Jlorapupmuyeckne ypapuenus"
80 YHCII0Bast OKPYKHOCTH bu6nmmoteka LIOK https://m.edsoo.ru/e0b7b0f1
81 Uucnosast OKpy>KHOCTb Ha KOOPAVMHATHOU www.yaklass.ru
IJIOCKOCTH
82 Pewrenve ypaBHeHUI 1 HEPABEHCTB HA YUCIOBOI bubnmnoreka LHOK https://m.edsoo.ru/e0b7b0f1
OKPYKHOCTH
83 CuHyC, KOCUHYC, TAHTCHC M KOTAHTEHC YUCIIOBOTO www.yaklass.ru
aprymeHra
84 Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO bubnuoreka I{OK https://m.edsoo.ru/eOb7b0f1
aprymeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEIICHNE www.yaklass.ru
85 TPUTOHOMETPUUECKUX (QYHKIIHI YUCIOBOTO
aprymeHra
TpuroHomeTpudeckast OKpyKHOCTb, OIIPEIEIICHUE bubnmnoreka [{OK https://m.edsoo.ru/e0b7b0f1
86 TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOTO
aprymeHra
87 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHCIIOBOTO www.yaklass.ru
apryMeHra
88 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIOBOTO bu6muoreka L{OK https://m.edsoo.ru/e0b7b0f1
apryMeHra
89 PermenneTpuroHOMeTpUYeCKUXypaBHEHU www.yaklass.ru
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bubnuorexa I{OK https://m.edsoo.ru/e0b7b0f1

90 PerienneTpuroHoMeTpuYeCKUXypaBHEHU
91 PemienuerpuronomMeTpuyeCcKMXypaBHEHU M www.yaklass.ru
92 PelleHHETPUTOHOMETPHIECKHX Y PABHEHHIA Bbu6nuotexka LIOK https://m.edsoo.ru/e0b7b0fl
93 PemenuerpuronomMeTpuyeCcKuXypaBHEHU M www.yaklass.ru
bubmuorexa ITOK https://m.edsoo.ru/e0b7b0f1

94 OCHOBHBIETPUTOHOMETPUIECKHEHOPMYJIBI
95 OCHOBHBIETPUTOHOMETPUYECKHEDHOPMYJIbI www.yaklass.ru
96 OCHOBHBICTPUTOHOMETPUYECKHEHOPMYJIBI Bbubnnoreka IIOK https://m.edsoo.ru/e0b7b0f1
97 OCHOBHBIETPUTOHOMETPUYECKHE(HOPMYJIbI www.yaklass.ru
08 TTpeo6pa3oBaHAETPHTOHOMETPHHEECKIXBHIPAKEHHIL bubmuorexa IOK https://m.edsoo.ru/e0b7b0fl
99 [TpeoOpa3oBaHUETPUTOHOMETPUICCKUXBBIPAKCHUN www.yaklass.ru
100 [Ipeobpa3oBaHUETPUTOHOMETPUUECKUXBBIPAKESHHIA brbnmorexa LOK https://m.edsoo.ru/e0b7b0f1
101 [IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPAKEHHH www.yaklass.ru
102 PelleHHETPHTOHOMETPHIECKHXYPABHEHHIA bu6nuoteka LIOK https://m.edsoo.ru/e0b7b0f1l
103 PemenneTpuroHOMeTpUYeCKUXypaBHEHU I www.yaklass.ru

Kontpoabnas padora: "Tpuronomerpuyeckue www.yaklass.ru
104 BbIPa:KeHHMsI U TPUTOHOMETPUYECKUE

ypaBHeHus'

[TocnenoBareabHOCTH, CIIOCOOBI 3a/TAHHS bubmuoreka I{OK https://m.edsoo.ru/e0b7b0f1
105 MocJe10BaTeabHOCTEN. MeTo 1 MaTeMaTHYeCKOM

WHIYKIAH
106 Apudmernueckasnporpeccus www.yaklass.ru
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bubnuorexa I{OK https://m.edsoo.ru/e0b7b0f1

107 ['eomeTpuueckasmnporpeccus
MOHOTOHHBIE ¥ OTPAaHUYCHHBIS www.yaklass.ru
108 rocJenoBaTeabHOCTH. MicTopus aHanu3a
OECKOHEYHO MaJIbIX
109 TIpeieI THCITOBOI MOC/EOBATETBHOCTH bu6nmmoteka LIOK https://m.edsoo.ru/e0b7b0f1
110 [Ipenen ynucnoBoOM MOCIIET0BATEILHOCTH. www.yaklass.ru
Brruncnenue npenenon
111 beckoneuHo yObIBaroIasi reoMeTpruiecKas bu6nuotexa LIOK https://m.edsoo.ru/e0b7b0f1l
porpeccus
112 CymMma 6eckoHEeuHO yOBbIBarOIIEi reOMeTpUIeCKOM www.yaklass.ru
MPOrPECCUu
113 Hcnonb30BaHue Nporpeccuu s peleHus bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapaKTepa
114 JIMHEHBIN U YKCIIOHEHIMAIBHBINA pocT. Huco e. www.yaklass.ru
dopmyJia CIOKHBIX TPOLICHTOB
JIvHEeWHBIN U SKCIIOHEHIMAIBHbBINA pocT. HucIo €. bu6nuoteka LIOK https://m.edsoo.ru/e0b7b0f1l
115 dopmyIa CI0KHBIX IPOLEHTOB
116 KonTpoabHasi padora: "IlociienoBareabHOCTH www.yaklass.ru
U nporpeccun"
117 HenpepriBable pyHKIIMN 1 UX cBoiicTBa. [Ipenen bu6muoteka L{OK https://m.edsoo.ru/e0b7b0f1
¢byHKIMN HAa GECKOHEYHOCTH
118 Touka pa3pbiBa. ACUMITOTHI IpapUKOB QYHKIHN. www.yaklass.ru
[Ipenen pyHkuuu B TOUKe
119 Tpupamenue aprymenta. [Ipuparerue GyHKimm bubmuoreka ITOK https://m.edsoo.ru/e0b7b0f1
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120 CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke www.yaklass.ru
121 MeTo HHTEPBATIOB TSl pEleHHs HEPABEHCTB bu6nuoteka LIOK https://m.edsoo.ru/e0b7b0fl
199 [TpumeHeHne CBOICTB HENIPEPHIBHBIX (YHKIMH www.yaklass.ru
JUISL peLeHUs 3a1a4
123 Onperiernenye PU3BOIHOTH Bbu6nuoteka LIOK https://m.edsoo.ru/e0b7b0fl
194 Omnpenenenue npu3BoaHou. [lepBas u Bropas www.yaklass.ru
MIPOU3BOIHBIE (DYHKIIUU bubmuorexa IOK https://m.edsoo.ru/e0b7b0fl
125 Onpenenenue, TeOMETPUICCKUN U PUINICCKUI bubnuoreka L{OK https://m.edsoo.ru/eOb7b0f1
CMBICJI TPOU3BOIHOU
126 [Ipou3BoiHBIEIEMEHTAPHBIX D YHKITU I www.yaklass.ru
127 I1pOM3BOAHBIEIIEMEHTAPHBIX ) yHKIIHiL bubmmoreka LIOK https://m.edsoo.ru/e0b7b0f1
128 [Ipoun3BoaHast CyMMBI, TPOU3BEIECHUS], YACTHOTO 1 www.yaklass.ru
KOMITO3UIIUHU (DYHKITHIA
129 [IpousBoaHas cyMMBbl, IPOU3BEICHUS, YACTHOTO U bubnmnoreka [{OK https://m.edsoo.ru/e0b7b0f1
KOMITO3UIIUHU (DYHKITHIA
130 [Tpon3BoiHAS CyMMBI, TPOU3BEACHMSI, YACTHOTO U www.yaklass.ru
KOMITO3UIIUHU (YHKITHH
131 VpaBHeHHE KacaTeIbHON K TpaQuKy (QyHKIIUH www.yaklass.ru
132 VpaBHeHMe KacaTeTbHOM K rpaduKy (hyHKITHT bu6mmoreka LIOK https://m.edsoo.ru/e0b7b0f1
133 KouTpoasnasipadora: "Iponssomnas” Bbu6nunoteka LIOK https://m.edsoo.ru/e0b7b0f1l
134 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT www.yaklass.ru
3HaHui: "YpaBHeHus"
135 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs bu6nuotexa LIOK https://m.edsoo.ru/e0b7b0f1l

3HaHui: "Oyakun"
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11 KJIACC

Jl:;-)l] Temaypoka KosnyecTBoYacoB | JieKTPOHHbIEHU(PPOBHIEOOPA30BATEIBLHbIEPECYPCHI
1 [TprmeHneHre TpOU3BOJHON K UCCIIEIOBAaHUIO 1 www.yaklass.ru
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [IpruMmeHeHue nporu3BOJHON K UCCIIEA0BAHUIO 1 bu6nmoteka LIOK https://m.edsoo.ru/e0b7b0f1
GyHKIMIT HA MOHOTOHHOCTD M 9KCTPEMYMBbI
3 HpI/IMeHeHI/Ie np01/13BOI[H017I K UCCJICIOBAaHUIO 1 Mklass.ru
(GYHKIMI Ha MOHOTOHHOCTH B 3KCTPEMYMBI
4 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1 bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[TpumeHeHre mPOU3BOJHON K UCCIIEIOBAaHUIO www.yaklass.ru
5 GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI. 1
[Toctpoenue rpadukoB GyHKIUI
IIprMeHeHne nporu3BOAHON K UCCIIEN0BAHUIO bu6nuoteka LIOK https://m.edsoo.ru/e0b7b0f1
6 (GyHKLIUI HA MOHOTOHHOCTb U SKCTPEMYMBI. 1
[TocTpoenue rpagukoB GyHKIMHA.
7 Haxoxxnenne HanOonbIIer0 1 HAMMEHBIIIETO 1 www.yaklass.ru
3HAuUEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3KE
3 Haxoxnenrne HanOonbIIero 1 HAMMEHBIIIETO 1 bu6mmoteka 11OK https://m.edsoo.ru/e0b7b0f1
3HAUCHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
9 Haxoxxaenre HanOoIbIIero 1 HANMEHBIIIETO 1 www.yaklass.ru
3HAYCHUS HEMPEPHIBHOW (DYHKIINU Ha OTpE3Ke
10 Haxoxxnenue HanOOJIBIIEr0 U HAUMEHBIIIETO 1 bu6nunoteka LIOK https://m.edsoo.ru/e0b7b0f1l
3HAuUEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
11 Haxosxenne HanOoIbIIIero 1 HANMEHBIIIETO 1 www.yaklass.ru

3Ha4YeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke
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HaXO}K,I[eHI/Ie HauOOJIBIIET0 1 HAUMEHBIIIETO

but6mmoreka [IOK https://m.edsoo.ru/e0b7b0f1

12 3HA4YEHUs HENIPEPhIBHOM (DYHKIIMM Ha OTpe3Ke
13 [IpumeHeHne MPOU3BOTHON JUTSI HAXOXKIACHHUS www.yaklass.ru
HAWTYYIIero peeHus B MPUKIAJHBIX 3aJauax
14 [IprMeHeHne MPOU3BOIHOM I HAX 0K ICHUS bubmmoteka LIOK https://m.edsoo.ru/e0b7b0f1
HAWTYYIIero peeHus B MPUKIATHBIX 33aJauax
[TprMeHeHne NPOU3BOIHOM /7Sl ONIPEAETICHUS www.yaklass.ru
15 CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOT0
dbopmyIoit uiu rpaduKomM
[IprmeHeHue Mpor3BOIHOMN 1Sl ONPEACIICHUS bu6nuoteka LIOK https://m.edsoo.ru/e0b7b0f1
16 CKOpPOCTHU M YCKOPEHHUs Ipoliecca, 3aJaHHOT0
dbopmymnoit unu rpadpukom
17 KomnozunusdyHnkimit www.yaklass.ru
18 KomnosuumsbyHKpit bubmuorexa IOK https://m.edsoo.ru/e0b7b0fl
19 KommozutusdyHkimii www.yaklass.ru
20 FGOMeTpHHeCIfﬂe oOpa3bl ypaBHEHUI Ha bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
KOOPJIWHATHOM MIIOCKOCTH
91 FGOMeTpI/IqGCIfI/Ie o0pa3bl ypaBHEHUI Ha www.yaklass.ru
KOOPJIMHATHOM MJIOCKOCTH
99 KonTpoubnas padora: "Hcciaenosanue
(pyHKIMI ¢ TOMOIIBIO IPOU3BOIHOM "
93 [TepBoobOpaznas, www.yaklass.ru
OCHOBHOECBOWCTBONEPBOOOPA3HBIX
24 [TepBooOpa3Hble FMeMeHTapHBIX (YHKIIHIA. bu6muoteka L{OK https://m.edsoo.ru/e0b7b0f1
[TpaBuia HaXOXIEHHS IEPBOOOPA3HBIX
o5 [TepBooOpa3Hble FMeMeHTapHBIX (YHKIIHIA. www.yaklass.ru
[IpaBuna Hax0XJIEHHs IEPBOOOPA3HBIX
26 Onpenenennsii nrrerpar. [eoMeTputeckiii but6mmoreka [{OK https://m.edsoo.ru/e0b7b0f1
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CMBICJI MHTErpajia

Beraucnenue onpeaenéHHOro HHTErpaa 1o

www.yaklass.ru

21 dopmyne Herorona-Jleiibnnia

28 Brrunciienue onpenei€HHOTo HHTerpasa mo bubnuoreka IIOK https://m.edsoo.ru/e0b7b0f1
dbopmyne Herorona-Jleiibnunia

29 [IpumeHeHnne uHTErpaa i HaX OKIACHUS www.yaklass.ru
ioniaied iockux Guryp

30 [IpuMeHeHne uHTETpaIa U1 HaXOKIACHUS bubmmoteka L{OK https://m.edsoo.ru/e0b7b0f1
00BEMOB reOMETPUYECKHIX TEI

31 [MpumepsipemenniinndepeHnnanbHBIXypaBHEHU I www.yaklass.ru

32 TpumMepsIperienuiandhepeHIHaTbHBX ypABHEHHii bubnuoreka I{OK https://m.edsoo.ru/e0b7b0f1
Marematuueckoe MOACIMPOBAHUE PEATHHBIX www.yaklass.ru

33 MIPOIIECCOB C TOMOIIBIO AU(HEepPeHINATHLHBIX
ypaBHEHUI

34 KonTpoasnas padora: "[lepBoodpa3nasi u
uHTerpaa"

35 ITokxazaTenpHbBIC HepaBeHCTBa.OCHOBHLIe METOIbI www.yaklass.ru
pELIeHUs TOKa3aTeNIbHbIX HEPABEHCTB

36 OCHOBHBIE METO/IBI PEIICHUSI TTOKa3aTeIbHbIX bubnuoreka [{OK https://m.edsoo.ru/eOb7b0f1
HEPaBEHCTB

37 OCHOBHBIE METO/IBI PEIICHUSI TTOKa3aTeIbHbIX www.yaklass.ru
HEPaBEHCTB

38 OCHOBHBIE METO/IbI PEILICHUS] TOKa3aTEIbHbIX bubnmnoreka [{OK https://m.edsoo.ru/e0b7b0f1
HEPaBEHCTB

39 Jlorapudmuueckue HepaBeHCcTBA. OCHOBHBIE www.yaklass.ru
METO/IbI PEIIeHUs JTOTapu(PMUUECKUX HEPABEHCTB

40 OCHOBHBIE METO/IbI PEIIECHUS JTOTAPU(OMHUIESCKIX bubmuotexa [{OK https://m.edsoo.ru/e0b7b0f1

HEpPaBEHCTB
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OcHOBHBIE METO/IbI PELIEHUs JTOrapuHMUIECKUX

www.yaklass.ru

41
HEPABEHCTB

42 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(HPMUICCKUX bubnmoreka [{OK https://m.edsoo.ru/e0b7b0f1
HEPABEHCTB

43 Uppanmonanbubie HepaBeHCTBA. OCHOBHbBIE www.yaklass.ru
METO/Ibl PEIIECHUS UPPALMOHAIIBHBIX HEPABEHCTB

44 OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIbHBIX bubnuoreka I{OK https://m.edsoo.ru/e0b7b0f1
HEPABEHCTB

45 OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX www.yaklass.ru
HEPABEHCTB

46 OCHOBHBIE METO/IbI PEIICHUSI UPPAITHOHATBHBIX bubnuoreka L{OK https://m.edsoo.ru/eOb7b0f1
HEPABEHCTB

47 Fpa(bnqecicne METO/BI PEIICHNS UPPALUOHAIBHBIX www.yaklass.ru
ypaBHEHUU

48 ['padmyeckue METOABI pelIeHHS UPPAIIMOHAIBHBIX bubnmnoreka LHOK https://m.edsoo.ru/e0b7b0f1
yYpaBHEHUHU

49 I'paduyeckre MeToAbl peIICHHS TTOKA3aTEIbHBIX www.yaklass.ru
yYpaBHEHUNU

50 I'padmueckue meTop! pereHus moka3aTelIbHbIX bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
HEPABEHCTB

51 I'paduueckue MeTObI perIeHus www.yaklass.ru
norapu(MUUECKUX YpaBHEHUN

50 I'paduueckue MeTo bl peneHus bu6muoteka L{OK https://m.edsoo.ru/e0b7b0f1
JorapupMHUUECKUX HEPABEHCTB

53 ['padmyeckue METOABI peLIeHHs www.yaklass.ru
JorapupMHUUECKUX HEPABEHCTB

54 ['padmyeckue METOABI pelIeHHs MOKa3aTeNbHbIX U bu6muoreka L{OK https://m.edsoo.ru/e0b7b0f1
norapu(MUIECKUX YpaBHEHUN

55 I'paduueckue MeTo bl peleHus: ToKa3aTeNbHBIX U www.yaklass.ru
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Jorapu(pMUUECKUX ypaBHEHHH

I'paduueckue MeTO Bl pelIeHUs TTOKa3aTEIbHBIX U

bubnuorexa ITOK https://m.edsoo.ru/e0b7b0f1

56
JorapupMHUUECKUX HEPABEHCTB
57 ['padpuaeckue MeTOIBI peIIeHHsI TOKa3aTeIbHbIX U www.yaklass.ru
Jorapu(pMHUUECKUX HEPABEHCTB
KonTpoasHnas padora: ""UppaunonajbHblie,
58 noka3aTeJibHbIe H JJorapupmMuyecKue
HepaBeHcTBA'
59 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA U www.yaklass.ru
rpaduku
60 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
rpaduku
61 Tpuronomerpuyeckue GyHKIHMH, UX CBONCTBA U www.yaklass.ru
rpaduku
62 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA U bubnmnoreka LHOK https://m.edsoo.ru/e0b7b0f1
rpaduxu
63 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U www.yaklass.ru
rpaduxu
64 OT60p KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C bubnuoreka [{OK https://m.edsoo.ru/eOb7b0f1
MOMOIUIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU
65 OT160p KOpHEH TpI/IFOHOMeTpI/I‘I(iCKI/IX YpaBHEHUH C www.yaklass.ru
MOMOIUIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU
66 OT60p KOpHEH TPUTOHOMETPUIECKHIX YpaBHEHUH C bubnmnoreka [{OK https://m.edsoo.ru/e0b7b0f1
MIOMOUIBI0 TPUTOHOMETPUUIECKON OKPYKHOCTHU
67 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C www.yaklass.ru
MIOMOUIbI0 TPUTOHOMETPUIECKON OKPYKHOCTHU
68 PelleHHETPHI OHOMETPHUECKUXHEPABEHCTE but6mmoreka [{OK https://m.edsoo.ru/e0b7b0f1
69 PemeHneTpuroHoMeTpuYECKMXHEPABEHCTB www.yaklass.ru
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but6mmoreka [IOK https://m.edsoo.ru/e0b7b0f1

70 PemenneTpuroHoMeTpu4ECKMXHEPABEHCTB
71 PelnieHneTpuroHoMeTpuYECKMXHEPABEHCTB www.yaklass.ru
KonTpoubnas padora: "I'paduxnu
72 TPUTOHOMETPHYECKHX (PYHKIUIA.
TpuronomerpnyeckuenepapeHcrasa'
KomrnekcHeie yncna. Anredpandeckas u www.yaklass.ru
73 TpUrOHOMETpHUYecKast HOpMBI 3arucu
KOMIUIEKCHOT'O YHCJIa
KommnekcHeie uncna. AnreOpanueckas u bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
74 TpUTrOHOMETpHYeCcKast HOPMBI 3arucu
KOMIUIEKCHOT'O YHCIIa
75 ApudmeTndeckue onepanuy ¢ KOMILTIEKCHBIME www.yaklass.ru
yHuCllaMu
76 ApudmeTndeckue onepanuu ¢ KOMILIEKCHBIMH bubnmnoreka LHOK https://m.edsoo.ru/e0b7b0f1
qrCcIaMu
77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha www.yaklass.ru
KOOpPJMHATHOM INIOCKOCTH
78 I/I306pa)K€HI/I€UKOMHJ'IeKCHLIX qrces Ha bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
KOOpPJMHATHOM IJIOCKOCTH
79 ®opmyna Myaspa. KopHu N-0#i cTeneHun u3 www.yaklass.ru
KOMIUIEKCHOTO YHCIIa
80 ®opmyna Myaspa. KopHu n-oii crenenu u3 bubmuoteka L{OK https://m.edsoo.ru/e0b7b0f1
KOMIUIEKCHOTO YHCIIa
81 [IprMeHeHre KOMITJIEKCHBIX YHCEeIT JJISl PEIIEHUS www.yaklass.ru
(bU3NUECKUX U TEOMETPUUYECKHX 3a7a4
IIpuMeHeHrne KOMIUTEKCHBIX YHMCENT ISl pelIeHUs bu6muoreka L{OK https://m.edsoo.ru/e0b7b0f1
82 (bu3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

[TpoBepounas pabota
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83 HatypanbHble u 11enpiequcia www.yaklass.ru
84 HarypabHbie i HebleqHca Bbu6nuotexka LIOK https://m.edsoo.ru/e0b7b0fl
85 [IpumeHeHre MPU3HAKOB AETUMOCTH ENBIX YUCEIT www.yaklass.ru
86 TTpUMeHeH e IPU3HAKOB JIETUMOCTH TENbIX YHCEN Bbu6nuoteka LIOK https://m.edsoo.ru/e0b7b0fl
87 [IpumeHeHne MPU3HAKOB AETUMOCTH TENBIX YHCEIT: www.yaklass.ru
HOJ u HOK
88 [IpuMeHeHne IPU3HAKOB ACIUMOCTHU LEBbIX YUCEIL: bubmmoteka LIOK https://m.edsoo.ru/e0b7b0f1
HOJ/l m» HOK
89 [IpumeHeHne MPU3HAKOB AETMMOCTH IIEJIBIX YHCEeI: www.yaklass.ru
OCTaTKH 110 MOJYJIIO
90 [IpuMeHeHne TPU3HAKOB JIETIMMOCTH IETBIX YUCEIT: bu6nuoteka LIOK https://m.edsoo.ru/e0b7b0f1l
OCTaTKH 110 MOJYJIIO
[IpumeHeHre MPU3HAKOB JACTUMOCTH TEJIBIX YHCEIT: www.yaklass.ru
91 anroput™ EBKkimnzaa juid pemieHus 3a1ad B LEbIX
qrcIax
92 KonTposbHnas padora: "Teopus neiabix uncen"
93 CucreMa 1 COBOKYITHOCTb ypaBHEHUH. www.yaklass.ru
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS
94 CucreMa 1 COBOKYITHOCTh ypaBHEHUI. www.yaklass.ru
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS
95 OCHOBHBIE MeTvom)I pELIEeHUS] CUCTEM U ) bubnuotexa [{OK https://m.edsoo.ru/e0b7b0f1
COBOKYITHOCTEW pallMOHAIbHBIX YpaBHEHUN
96 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U www.yaklass.ru
COBOKYITHOCTEW MPpPallMOHATIbHBIX ypaBHEHUI
97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U bubnmnoreka [{OK https://m.edsoo.ru/e0b7b0f1
COBOKYITHOCTEW MOKA3aTeNbHBIX YPaBHEHUN
98 OCHOBHBIEC METO/IBI PEIIECHUS CUCTEM U www.yaklass.ru
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COBOKYITHOCTEH MOKAa3aTebHBIX YPABHEHUI

OCHOBHBIC MCTObI pCIICHUA CUCTCM U

bubnuorexa ITOK https://m.edsoo.ru/e0b7b0f1

%9 COBOKYITHOCTEH JOorapu(pMHUUECKUX YpaBHEHHH
100 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U www.yaklass.ru

COBOKYITHOCTEH Jorapu(pMHUUECKUX YpaBHEHHM

[IprMeHeHrne CUCTEM K PEIICHUI0 MaTEMAaTUYECKUX bubnuoreka I{OK https://m.edsoo.ru/eOb7b0f1
101 3a]a4 U 3a]]a4 U3 pa3IM4HbIX 00JacTeil HayKu U

peanbHOM KNU3HU, HHTEPIIPETALUS [TOJTYYEHHBIX

pe3ynbTaTOB

[IpuMeHeHne cucTeM K pelIeHU0 MaTEMAaTUYECKUX www.yaklass.ru
102 3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JacTeil HayKu U

peanbHOM KU3HU, HHTEPIIPETALUs [TOTYYeHHBIX

pe3yIbTaToOB

IIprMeHeHrne HEPABEHCTB K PELLECHUIO bubnmnoreka LHOK https://m.edsoo.ru/e0b7b0f1
103 MaTeMaTUYeCKHX 3a/1a4 U 3a]1a4 U3 Pa3IndHbIX

obracTeil HayKu U pealbHOM KU3HH,

WHTEpIpETaLMs NOJyYeHHBIX PE3yJIbTaTOB

KonTpoJubsnas padora: "Cucremsl
104 PALMOHAJBHBIX, HPPALHOHAIbHBIX

NMOKAa3aTeJbHbIX U JTOrapuMu4ecKux

ypaBHeHHi"
105 PalMOHATBHBIEYPABHEHHS C TAPAMETPAMH bubmuoreka I{OK https://m.edsoo.ru/e0b7b0f1
106 PanmoHansHbIEHEPABEHCTBA € ITapaMeTpaMu www.yaklass.ru
107 PaIHOHATEHBIECHCTEMBI C TAPAMETPAMHU but6mmoreka [{OK https://m.edsoo.ru/e0b7b0f1
108 HppauronaibHble ypaBHEHUS, HEPABEHCTBA C www.yaklass.ru

napameTpamu
109 MppalHOHATLHEIECHCTEMBI C TAPAMETPAMH bubmuoreka ITOK https://m.edsoo.ru/e0b7b0f1
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[TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C

www.yaklass.ru

110
napaMeTpamu
111 [ToKa3aTeNbHBIECHCTEMBI C TAPAMETPAMH Bbu6nuotexka LIOK https://m.edsoo.ru/e0b7b0fl
112 Jlorapudmudeckue ypaBHEHHs, HEpAaBEHCTBA C www.yaklass.ru
napaMeTpamu
113 JlorapubMHHECKHECHCTEMBI ¢ TIAPAMETPaMHU Bbu6nuotexka LIOK https://m.edsoo.ru/e0b7b0fl
114 TpuronomeTpudecKueypaBHEHHS C MapaMeTpaMu www.yaklass.ru
115 TpUroHOMETpUYECKUEHEPABEHCTBA C MapaMeTpaMu bubmiorexa IIOK https:/m.edsoo.ru/e0b7b0f1
116 TpUrOHOMETPUYECKUECUCTEMBI C TapaMeTpaMu www.yaklass.ru
[TocTpoenue u nccnenoBaHUE MATEMATUIECKUAX bubnnorexa LHOK https://m.edsoo.ru/eOb7b0f1
117 MOJIEJIEH PEAIBHBIX CUTYALMH C IIOMOLIBIO
YPaBHEHUH € ITapamMeTpamMu
ITocTpoeHune u uccnegoBaHUEe MATEMATHYECKHUX www.yaklass.ru
118 MOJIEJIEH PEAIBHBIX CUTYALMM C IIOMOIIBIO CUCTEM
YPaBHEHUH € TapamMeTpamu
ITocTpoeHue u uccienoBaHue MaTeEMaTUYECKUX bubnmnoreka [{OK https://m.edsoo.ru/e0b7b0f1
119 MOJIEJIE pealIbHBIX CUTYallUii C IOMOILBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMu
120 Kontpoabnas padora: "3agaum ¢
napamerpamu''
121 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS but6mmoreka [{OK https://m.edsoo.ru/e0b7b0f1
3HaHui: "YpaBHeHus"
122 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS www.yaklass.ru
3HaHuil: "YpaBHEeHUS"
123 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs bu6nunoteka LIOK https://m.edsoo.ru/e0b7b0f1l
3HaHui: "YpaBHeHus. CuctemblypaBHeHUI"
124 [ToBTOpenue, 06001IEeHNE, cCUCTeMaTH3aIUs www.yaklass.ru
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3HaHuii: "HepaBencrpa"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

bubnuorexa ITOK https://m.edsoo.ru/e0b7b0f1

125 3HaHuii: "HepaBencrtna" 1

126 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1 www.yaklass.ru
3HaHuii: "HepaBencrtna"

127 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1 www.yaklass.ru
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
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3Hanuii: "[IpousBoHas u e€ npumenenue"

129 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AITUS 1 www.yaklass.ru
3Hanuii: "lIponsBoaHas u e€ npumeHnexHue"

130 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS 1 bu6nuoteka LIOK https://m.edsoo.ru/e0b7b0f1l
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1 www.yaklass.ru
3HaHui: "OyHkun"

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIHS 1 bu6mmoteka 11OK https://m.edsoo.ru/e0b7b0f1
3HaHui: "OyHkun"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 1 www.yaklass.ru
3HaHui: "OyHkun"

134 BxonHaskoHTpobHasipaboTa 1

135 HroroBaskoHTpoIbHAsIpab0OTa 1

136 [ToBTOpeHnue, 06001IeHNE, CHCTeMaTU3 a3 HAHHIA 1 Bubnmorexa [OK https://m.edsoo.ru/e0b7b0f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

10 KJIACC

KoanposepsiemoropesyJbrara

11

1.2

13

14

1.5

2.1

2.2

2.3

2.4

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

Yucaa v BEIUMCIICHUS

OnepupoBath MMOHATHSAMU: parmoHaIbHOE u
IEMCTBUTEIBHOE 4YHCIIO, OOBIKHOBEHHAs M JECSATHYHAS
JIpOOB, TIPOLICHTHI

Boimonusate apudmernyeckue orepanuu C
paIoHaIbHBIMU U IUCTBUTEIBHBIMU YHUCIAMH

BremoaaATh HpHGHI/I)KéHHI)IC BBIYUCJICHUSA, HCIIOJIL3YA
IpaBHjia OKPYIJICHUS, HACJIAThb TIPUKUIAKY HW  OLCHKY
pe3yiibTara BBIYMCIICHUH

OHepI/IpOBaTB INOHATHUAMU. CTCIICHDb C ICJIBIM IIOKAa3aTCICM,
CTaHdapTHaA (1)opMa 3aIinucu ILCP'ICTBPITGJIBHOFO qucia,
KOPCHb HaTypaHBHOﬁ CTCIICHHU, HCII0JIB30BaTh
NOAXOJAIIYTO (I)OpMy 3allCH ACUCTBUTEIBHBIX YMCEN JJII
pelICHUA MMPAKTHYICCKUX 3a4a9 U NPCACTABJICHUA TaHHBIX

OnepupoBaTh NOHATUSMU: CHUHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJILHOTO yria; HCII0JIb30BaTh 3aIuch
IIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU

ypaBHeHI/IH " HECpPABCHCTBA

OnepupoBaTb  NOHSATUSAMM:  TOXKIECTBO, YpaBHEHHE,
HEPaBEHCTBO, 1I€J0€, palOHAIBHOE, HPPALUOHAIBHOE
YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHE

BoimonusATe  mpeoOpazoBaHUSl  TPUTOHOMETPUUYECKUX
BBIPAKEHUI U peIIaTh TPUTOHOMETPUYECKUE YPABHEHUS

BoinonHATe mpeoOpazoBaHusl LENbIX, PalMOHANBHBIX H
HMPPALMOHAIIBHBIX BBIPAXKEHUN M pelIaTh OCHOBHBIE THIIBI
LEBIX, PALIMOHAIBHBIX W HPPALMOHAIBHBIX YPaBHEHHUU H
HEPABEHCTB

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA JUIsl PEIIEHUs
MaTeMaTHUeCKUX 3ajad W 3aJa4 U3 pazIM4HbIX 00jacTeit



11 KIIACC

2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

53

HAYKH U peaIbHOM KU3HU

MonenupoBaTh peajabHbIC CUTYalldd Ha SI3BIKE aiareOphl,
COCTAaBJIATh BBIPAXKEHHUS, YpPABHEHHs, HEPABEHCTBA IO
YCIOBHUIO 3aJayd, HMCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM armapara anreopsl

OyHKIUH U TpaPuKH

OmnepupoBarh MOHATHAMHU: (DYHKIHS, CIIOCOOBI 3aaHUs
¢GbyHKIMU, 00IacTh ONpENeNeHUs 1 MHOYKECTBO 3HAUCHHMA
¢bynkuuu, rpaduk GyHKIHH, B3aMMHO 00paTHbIC PYHKIIUU

OmnepupoBaTh MOHATHSIMHU: YETHOCTb W HEUYETHOCTH
GbyHKIMU, HYTH GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonb3oBate  rpadguku  QyHKUMH U1 peIleHUs
ypaBHEHUH

Ctpouts u uyHuTarh rpaduku JUHEHHOW (QyHKIUH,
KBaJIpaTUYHON (YHKIMH, CTENEHHOW (DYHKIMU C IENbIM
okKasaTrelieM

Ucnons3oBate rpaduku (GyHKUMNA A0 HCCIEAOBAaHUS
MPOIIECCOB M 3aBUCHUMOCTEH IIPU PEIICHUH 3a7ad U3
IpYrux y4eOHBIX TMpPEeIMETOB U peallbHOM  KHU3HW,
BBIpaXKaTh POPMYJaMU 3aBUCUMOCTH MEXIY BEIUUYNHAMU

HauanamaremaTuyeckoroananmsa

OnepupoBarhb MTOHATUSIMH : MOCIE0BATEIbHOCTb,
apudMeTHyecKas U reOMeTpUUIecKasi MpOrpecCun

OnepupoBarh MOHATUSAMH: OECKOHEUHO YOBIBAIOIIas
reoMeTpuyeckas  Iporpeccus, CcymMma  OECKOHEYHO
yObIBaroIell TeOMETPUUECKON TPOrPECCUU

3aI[aBaTI)HOCJ'IG)IOBaTeJ'IBHOCTI/Ipa3J'II/I‘IHI)IMI/ICHOCO6aMI/I

Hcnons3oBaTh CBOICTBa OCJIEIOBATEILHOCTEN "u
MPOTrPECCUM Il PELICHUs] pPEeaIbHBIX 3aJay MPUKIAJTHOTO
Xapakrepa

MHOXeCTBa U JIOTHUKaA

OHepI/IpOBaTL MOHATHUAMU: MHOXCECTBO, OIICpallih Hana
MHOXECTBaAMU

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Juis
OIMCaHUs PEaJbHBIX MPOLIECCOB U ABJIEHUH, NMPHU PEIICHUN
3aja4 U3 APYrux y4eOHBIX MPeIMETOB

OnepupoBaTh  MOHATHSIMH:  ONpEIEIECHHUE, TEOpema,
CJIEICTBUE, 10KA3aTEIbCTBO



Koanposepsiemorope3yJbrara

11

1.2

13

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

Yucaa v BEIUMCIICHUS

OnepupoBaTh MOHATHSAMHU: HATypalbHOE, IIEJI0€ YHCIIO;
WCIIONh30BaTh IMPU3HAKU  JICTMMOCTH  IICJIBIX  YHCE,
pa3ioKEHUE YKCIIa Ha MPOCThIC MHOXHUTEH JIJIs PEIICHUS
3a1a4

OHepI/IpOBaTB IIOHATHUEM: CTCIIEHb C palrOHAJIbHBIM
IIOKa3aTejIeM

OnepupoBarh MOHATHUSAMH: JIOTApU(PM UYUCHA, JCCITHUYHBIC
Y HaTypaJibHbIe JTorapu(mbl

YpaBHEHHUsI 1 HEpABEHCTBA

[IpumensaTh cBoiicTBa cTemeHu [uid IpeoOpa3oBaHUs
BBIPDQ)KCHUM, ONEPUPOBATH IOHATUSAMM: I10KA3ATEIBHOE
YpPaBHEHUE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIbI
II0KA3aTEeJIbHBIX YPABHEHUM U HEPABEHCTB

BoinonHATe npeoOpa3oBaHUsl BBIPAKEHUH, COAEPIKALIUX
J0rapuQMbl; OTIEPUPOBATH MOHATUSIMHE: JIOTapu(HMUIECKOE
YpPaBHEHUE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
Jorapu(pMUYECKUX YPaBHEHUH U HEPABEHCTB

Haxomutes pemeHus NpoCcTEeUIINX TPUTOHOMETPUYECKUX
HEPABEHCTB

OnepupoBaTh MOHATUAMHU: CUCTEMA JMHEWHBIX YPaBHEHHN
1 €€ PpEIICHHe, WCIOJIb30BaTh CHUCTEMY JIMHEHHBIX
ypaBHeHI/Iﬁ JJI1 pCHICHUA MPAKTUYCCKUX 3aaa4d

Haxoaute peHiCHUsA HpOCTCﬁH.IHX CHUCTEM 151
COBOKyrIHOCTCfI pallnOHAJIbHBIX ypaBHeHI/Iﬁ 1 HEPABCHCTB

MonenupoBaTh peajibHble CUTyallUd Ha S3bIKE alreOpsbl,
COCTABJIATh  BBIPAKEHUs, YpaBHEHHs, HEPaBEHCTBA U
CHUCTEMBI 10 YCJIIOBHIO 3aJjaul, UCCIIE0BATh IIOCTPOEHHBIE
MOJIEJIN C UCIOJIb30BAaHKUEM allllapaTa anreopsl

OyHKIUH U TpapuKH

OnepupoBaTh MOHATUSAMHU: NepuoAnueckas (QyHKUHUSA,
MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, TOUKH dKCTpEMyMa
¢yHkunu, HauboJbIlIee M HaMMEHbIlIee 3HaYeHUs! (QYHKIIMU

Ha TPOMEXKYTKE; MCIIOJIb30BaTh MX JUISl HCCIIEAOBAHUS
¢byHKIMH, 3a1aHHON TpapuKOM

OnepupoBaTh MNOHATUSAMH: TpadUKU  TOKa3aTeNbHOM,
Jorapu(MUUECKO ¥ TPUTOHOMETPHUYECKUX (YHKIUH;



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

n300paxkaTb HUX Ha KOOPAMHATHOM IJIOCKOCTH H
WCIIOJIb30BAaTh JJIs PELICHUS] ypaBHEHUI 1 HEPABEHCTB

N3o00paxkaTh Ha KOOPAWHATHOW IUIOCKOCTH Tpaduku
JTUHENHBIX ypaBHEHUI U HCIOJIb30BAaTh WX JUIS PELICHUS
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

Ucnonb3oBare rpaduku (QyHKIUNA s UCCIEAOBAHUS
MPOLIECCOB W 3aBHCHUMOCTEH W3 JPYrHX Y4eOHBIX
JTMCIIUTUIAH

HauamamaTemaTnuecKkoroaHaimnsa

OnepupoBaTh  NOHATUSAMM:  HENpepbIBHAs  (DyHKIMS,
Mpou3BOHAS (YHKIMHU; UCTIOIB30BATh T€OMETPHUCCKUI U
(bu3NYeCKUl CMBICI IPOU3BOTHON JJISl pEIICHUS 3a/1a4

Haxomute  mpoM3BOAHBIE  DJIEMEHTAPHBIX  (QYHKIIHH,
BBIUUCIIATE ~ IPOHM3BOJIHBIE  CYMMBI,  IPOHM3BEICHUS,
9acTHOTO (DyHKIIUH

Vcnonb30BaTh NPOU3BOJHYIO AJISL UCCIIENOBAHUSA (PYHKLIUU
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTATHI
HCCIIEI0OBaHMS K IOCTPOEHUIO rpapuKoB

Hcnonp3oBarh IMPONU3BOAHYIO JIIA HaxXO0XJICHUA
HaWJIyqumiero peucHusA B IIPUKIAAHBIX, B TOM YHCIIC
COMaJIbHO-3KOHOMHNYCCKHUX, 3aJadax

OnepupoBarh NOHATUSIMU: TEpBOOOpa3Has M WUHTErpal;
MOHUMATh TEOMETPUYECKUH U  (PU3UYECKH  CMBICT
WHTErpaita

Haxoaute mnepBooOpaszHble 3J€MEHTapHbIX  (YHKLUH,
BBIUUCIIATH UHTErpall o ¢popmyne Hetotona — JleiiOHuna

Pemarn MPUKIIAAHBIC 3ada4d, B TOM YHCJIC COLHAIIBHO-
OKOHOMHYCCKOTO H (1)I/I3I/ILIGCKOFO XapaxKkTepa, CpeaACTBaAMU
MaAaTeMaTHYCCKOIo aHajln3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Kox  IIpoBepsieMbliidjieMeHTCOAEPKAHUSA
1 Hucna v BBIYUCICHUS
Panuonanenple  uyuciaa. OOBIKHOBEHHbIE UM JIECATHYHBIE JApOOHM, IPOLEHTHI,
11 OeCcKOHEeUHbIe NepUoANYECKHE IpoOH. ApupMeTHIECKHE ONIEpallui C PAlMOHAIBHBIMU
' quciIaMu, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenne apoOeil 1 mpoueHToB
JUISl peIIEHUs NIPUKIIAHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACIICH 3HAHUN U PEAIbHON KU3HU
JeiicTBuTenbHbIe Yncia. PalioHalbHble U MPPAaLMOHATIbHBIC YuCiia. ApupMeTHIecKre
1.2  onepauun c JEHUCTBUTEIbHBIMU YHCIIaMU. [TpuGnKEHHBIEBBIUNCIICHUS,
IIPaBUJIAOKPYIJICHUS, IPUKUIKA U OLICHKAPE3YJIbTaTaBbIYNCICHUI
Crenensb ¢ nenbiM nokaszareneM. CtangapTHast popma 3anucH JeiCTBUTENBHOIO YHCIA.
1.3 Hcnonb3oBanue mnoaxoisiied (opmbl 3aMCH JCHCTBUTEIbHBIX YUCET JUIS PELLICHMS
IIPaKTUYECKMX 3a]1a4 U IPEICTaBICHUS JaHHBIX
14 Apudmerndeckuil KOpeHb HaTypasbHOM cTeneHu. JleHcTBUS ¢ apupMeTHYECKUMU
' KOPHSIMM HaTypaJbHON CTEIIEHH
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YNCIOBOIO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1  ToxpaecTBa M TOXKAECCTBEHHBIETIPEOOPA3OBAHHS
59 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmysl
53 VYpaBHeHHe, KOpeHb  ypaBHeHusA.  HepaBeHCTBO,  pEIIEHME  HEPABEHCTBA.
MeronunTepBaioB
2.4  PemeHue menbIx U APOOHO-PAMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHueTpuroHoMeTpUYECKUXypaBHEHUIN
57 [IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHNI0 MAaTEMaTHUYECKHUX 3a]1a4 U 3a/1a4 U3
' pa3INYHBIX 001acTe HAYKU U peallbHOM KU3HH
3 OyHKIMH U TpaduKu
31 DyHKIMA, CIIOCOOBI 3aaHus byHKIINHA. I'padux byHKIIIH.
' B3anMHOOGpaTHBIEYHKIIUH
39 OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHWH ¢ynkuuu. Hymum  QyHkmm.
' [TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
3.3  CrenenHas (QpyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM MoKazatesneM. E€ cBoiicTBa u rpaduxk.



CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEIEeICHHE TPUTOHOMETPHUYECKUX (DYHKIIHIA

34 YHCIIOBOTO apryMeHTa
4 Hauanamaremaruyeckoroananusa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3alaHUsl  [IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [10CJIEI0BATEIbHOCTH
Apudmerndeckass M reomeTrpuyeckas Iporpeccud. beckoHeuHO yObIBarolas
4o ~ TEOMETpHYECKasd NPOrPECCH. Cymma OecKOHEYHO YOBIBalOIIEH IeOMETpHUYECKON
' nporpeccun. Popmyna CIOXKHBIX HPOLEHTOB. lcrmonb3oBaHue MNPOrpeccuu s
peleHts peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauud HajJ MHOXecTBamu. Jluarpammer Diiiepa — BenHa.
5.1  IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammnapaTta [Uii OIUCAHUS PeaJIbHBIX
IPOLIECCOB U SABJICHUH, TP PEILICHUU 3aJ]ayu U3 APYTUX YUeOHbBIX IIPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KITACC
Kon IIpoBepsieMmbIii3IeMEHTCOAEPKAHMS
1 Yucna u BBIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCET
1.2 Crenenb ¢ palmoHaIbHBIM NOKa3areneM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHKEBBIPAKEHUH, COAEPKAIIUXIOrapU(HMBI
2.2 ITpeoOpa3oBanue BbIpaXEHUN, COAECPIKAIIMX CTENEHU C PAl[MOHAIBHBIM MIOKa3aTeleM
2.3 [TpuMepbITPUTOHOMETPUUECKUXHEPABEHCTB
2.4 [Toka3zaTenpHBICYpaBHEHUS 1 HEPABEHCTBA
2.5 JlorapugmuueckreypaBHEHHs 1 HEpaBEHCTBA
26 CucTeMbl IMHEHHBIX ypaBHEHUN. PelieHne NpuKiIagHbIX 3a/1a4 ¢ OMOLIbI0 CHCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
28 [TpumeHeHne ypaBHEHUI, CHCTEM W HEPABEHCTB K PEIICHHIO MAaTEeMAaTHYECKUX 3a7ad
' W 3a7a4 U3 pa3jMyuHbIX o01acTel HayKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oynkius. Ilepuoguueckue ¢yHkuuu. IIpomMeXyTkM MOHOTOHHOCTH (DYHKIIMH.

MaKCI/IMyMLI U MHUHUMYMBI (I)yHKI_II/II/I HauGonblllee W HauMEHbIIEE 3HAYCHHUE



3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

(GyHKIIMH Ha IPOMEKYTKE

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

[TokazarenpHas 1 Jorapudmuydeckas QyHKIUH, X CBOMCTBA U rpaduku
Hcnonp3oBanue rpaduKoB GYHKIHIA ISl pELICHUS] YPaBHEHUI U JIMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKIUH A UCCISIOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbl€ BO3HUKAIOT MPHU pEHICHUHM 3a]ad U3 APYrux Y4eOHBIX MpPEeIMEeTOB U
peanbHOM KU3HU

Havanamarematuyeckoroananusa
HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHIS] HEPABEHCTB
[TpousBognas pyukuuu. ['eomeTpuueckuii 1 GU3NUECKUN CMBICI TIPOU3BOTHON

[TpousBonnbie 3neMeHTapHBIX (yHKIMA. DOpMyIBl HAXOXKIEHUS MPOU3BOIHON
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLUN

[IpumeneHne mNpoU3BOAHOM K HCCIENOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
JKCTPEMYMBI. Haxoxnennenan6ompiero u
HauMEHbLIET03HAYCHUS(PYHKIIUMHAOTPE3KE

[TpumeHeHre TPOU3BOIHON I HAXOXKJICHHUS HAMITYUIIErO PELICHHUS B MPHKIJIATHBIX
3aadax, JUISL OINpPENEeNICHUsT CKOPOCTH TIpolecca, 3aJaHHOro QOpMylol wim
rpaduxom

[lepBooOpaznas. TabnuanepBooOpa3HbIX

WnTterpan, ero reomerpuueckuil U ¢pu3nveckuil cMbIci. Bblunciienue uHTErpaia mno
¢dbopmyne Hetotona — JleitOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanposepsiemororpedoBanust

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPEAMETHBIM
pe3yjJdbTaTaM 0CBOCHUSA OCHOBHOM 06p330BaTeJILHOﬁ
nmporpaMmmabl Cpe€aHET0 0611{61"0 OﬁpaSOBaHI/IH

Bnagenne MeromamMM  0Ka3aTeNbCTB,  AITOPUTMaMU
peleHns 3a1a4; yMeHue GopMylIupoBaTh U ONEPUPOBATH
HNOHATHAMMU: ONPEACICHUE, aKCUOMA, TEOPEMA, CIEACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeIbCTBO, pPaBHOCUJIbHBIE
(bopMyIMPOBKH; NMPUMEHATh UX; YMEHUE (HOPMYIHPOBATH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEPXKIECHUE, IPUBOIUTH
IpUMEpbl U KOHTPIOPUMEpPHI, HCIIOJNb30BaThb METO]
MaTEeMaTUYECKON HMHIYKLUHU; MPOBOIUTH J10Ka3aTEIbHBIC
paccyXJeHHUs TpuU  pelIeHHH  33Jad,  OLIEHMBATh
JIOTUYECKYI0  INPaBUJIBHOCTb  PAaCCY)XIEHUN; yMEHHE
OIEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXKECTBO,
olnepauuy HaJ MHOXECTBAMM; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar i  ONUCaHMS
pEAIBHBIX NPOLIECCOB U SBJIECHUI U IIPU PELICHUH 3a/1a4, B
TOM 4YHUCJIE€ W3 JPYIHMX Y4eOHbIX IpPEAMETOB; yMEHHE
ONepUpOBaTh MOHATHAMM: rpad, CBSI3HBIA Tpad, aepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHUE 3a]1aBaTh U OMMCHIBATh
rpadpl Pa3IUYHBIMM CHOCOOAMH; MCIIONIB30BaTh Ipadsbl

IIPU pEIIeHUH 3a]a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPaIbHOE YHCIIO,
[[eJ0e YHUCIO, CTEMeHb C IeNbIM IOoKa3aTeleM, KOpPEHb
HATypaJIbHOH CTENEHW, CTENeHb C  PalMOHATBHBIM
MOKa3aTeieM, CTENeHb C JCWCTBUTEIBHBIM IMOKA3aTENIeM,
norapudM  YHCIa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJIBHOTO  YHCNA,  OCTaTOK 10  MOJIYIIIO,
panMoHaTBbHOE  YHCJIO0,  MPPANMOHATIBHOE  YHCIIO,
MHOKECTBA  HATYpaldbHBIX, LEJIBIX, PAIMOHAIBHBIX,

}IeﬁCTBI/ITeHBHBIX YUCCII; YMCHHEC HUCIIOJIB30BATh IIPHU3HAKU



JEIIMMOCTH, HauMEHBIITHH o0mui  OenuTenbs |
HauMeHbllee olliee KpaTHoe, anroput™M EBknmna npu
pelIeHUuu  3ajlay;  3HAKOMCTBO  C  Pa3jIU4YHBIMU
MO3ULIMOHHBIMU ~ CUCTEMaMHM  CYMCIICHHS;  YMEHHUE
BBITIOJHATh BBIYHMCICHUE 3HAUEHUH H TpeoOpazoBaHUs
BBIpOXEHUH  CcO  CTemeHAMH U Jorapudmamu,
npeoOpa3oBaHus  JPOOHO-PAIIMOHANBHBIX — BBIPAKEHUIH;
YMEHHUE OIepUPOBaTh MOHATHIMU: IOCIEAOBATEIbHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBAarOIIas TeOMETpUYEeCcKas
Mporpeccusi; yMEHUE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B
TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (OpPMYJ; YMEHHE
ONEpUpPOBATH  TOHATHSAMHU:  KOMIUIEKCHOE  YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCiIa, MOAYJIb M apTyMEHT
KOMIUIEKCHOTO 4ucna, (opMa 3amucu KOMILIEKCHBIX
gucen  (reoMeTpuyeckas, TPUTOHOMETpUYECKass U
anreOpanyeckas); yMeThb MPOU3BOAHUTH apHU(PMETHUECKHE
JEUCTBUSI C KOMIUICKCHBIMH  YHCJIAMH; TPUBOJUTH
MpUMEPBl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEIL;
ONEepUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpEeleNuTeNb  MATPUIbl, T[E€OMETPUYECKHN  CMBICI

OTIPEIeTTUTEIS

YMeHue OonepupoBarb IOHATUSAMH:  PalUOHAIIBHBIE,
HMppalyoHaIbHbIE, MOKa3aTeNbHbIE, CTEIICHHBIE,
norapuMuyueckue, TPUTOHOMETPUYECKHE YypaBHEHUS H
HEpPAaBEHCTBA, WX CHUCTEMBI; YMEHHME ONEPUPOBATH
MTOHSATUSIMH: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUN W HEPABEHCTB, PABHOCWUJIBHOCTH YpPAaBHEHHIA,
HEPAaBEHCTB M CHUCTEM; YMEHUE pelaTh YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C TIOMOIIBIO  PA3IHMYHBIX
MPUEMOB; pellaTh YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPaBHEHHs, HEPABEHCTBA, HX
CHCTEMBI ISl PELICHUSI MaTEMAaTUUECKUX 3a7a4 U 3a7a4 U3

pa3aMyYHbIX 00JacTel HayKH U peaibHOM KU3HU



YMeHue onepupoBaTh MOHATUAMHU: (DYHKIHS, YETHOCTD
(GyHKLIMU, NEPUOAUYHOCTh (YHKLUHU, OrPAHUYEHHOCTh
(yHKINU, MOHOTOHHOCTB ()YHKLIUH, SKCTPEMYM (DYHKIIHH,
HauOoJplllee M HAaUMEHbIEE 3HAYeHUs (QYHKUUU Ha
IPOMEXYTKE, HempepbiBHAasA  (YHKIHS, aACHMIITOTHI
rpapuka (QyHKUMH, [epBas M BTOpas NPOU3BOJHAs
(GyHKUIMU, TEOMETPUYECKHMH H  (QHU3MUECKUHl CMBICT
IPOM3BOJIHOM, IIEpBOOOpa3Has, ONpeaeéHHbI HHTErpal;
yYMEHHUE HaXOIUTh ACUMITOTHI Tpaduka GyHKINU; yMEHHE
BBIUUCIIATh  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHMS,
YaCTHOT'O ¥ KOMITO3UIIMH (DYHKIIH, HAXOIUTh YpaBHEHUE
KacaTeabHOM K Tpaduky (yHKIUM, yMEHHE HaXOIUTb
NPOM3BOJIHBIC  JJEMEHTapHBIX  (DYHKIMIA;  yMEHHE
UCTIONB30BAaTh  NPOM3BOJHYIO Ui HCCIIEJIOBAHHUS
GyHKUMH, HaXOAWTh HauOOJBIIME M  HAUMEHBIINE
3Ha4YeHUs1 (DYHKIMIA; CTPOUTH TpapUKd MHOTOUWICHOB C
UCIOJIb30BAaHUEM amIapara MaTeMaTH4YeCKOro aHaln3a;
NPUMEHATh MPOU3BOIHYIO JUIS HAXOXKACHUS HAWIIYUIIETO
pelieHuss B TPUKIAIHBIX, B TOM 4YHUCIE COLMAIBHO-
ODKOHOMHYECKUX M (PU3MUeCKMX 3agadax; HaxOJHUTh
wiomaau U o0bEMBI (QUIYp € TOMOIIBIO HHTErpana;
MPUBONUTH TIPUMEPHI MATEMAaTHUECKOTO MOJICITUPOBAHUS C

NOMOIIEIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QYHKIHH,
oOpaTtHast (yHKIMS, KOMIIO3UIUS (PYHKIMMA, JIWHEHHAs
¢byHKuus, KBaApaTHyHas  (YHKIMS, palUOHAIbHas
GyHKIMSA, cTeneHHas QYHKLIHS, TPUTOHOMETPUYECKUE
¢byHKUuMu, OOpaTHbIE TPUTOHOMETpPHUYECKHE (DYHKIMH,
noKasarenbHass W Jiorapupmuueckass (pyHKUHUU; yMEHHE
CTpPOUTh TpapuKH HW3YYEHHBIX (YHKIMHA, BBIIOJIHATDH
npeoOpa3zoBanusi TpadukoB (GYHKIUNA, HCIOJIB30BAThH
rpaduKy A5 U3y4eHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 3a/1a4 U3 APYruX YU4eOHBIX MPEIMETOB M 33134
U3 peabHON KHU3HM; BBIpaXaTh (popMyaamMH 3aBUCUMOCTH
MEXy BEITMYMHAMHM; HCIIOJIb30BaTh CBOMCTBA M TrpadpuKu

(byHKUUN A5 pelleHus: ypaBHEeHUH, HEpaBEeHCTB U 3a]a4 ¢



napameTpamu; u300paxarb Ha KOOPAWHATHOHN IJIOCKOCTH
MHOKECTBA pEIICHUN YpaBHEHHM, HEPAaBEHCTB U HX

CHUCTEM

YMeHue pemarb TeKCTOBBIE 33/]a4l Pa3HBIX TUIOB (B TOM
qrclie Ha MPOIEHTHI, I0JIM U YacTH, Ha IBXKEHUE, paboTy,
CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3aJla4d U3 00acTu
yOpaBieHUS JMYHBIMM M CEMEWHbIMH (UHAHCAMMU);
COCTaBJISITh BBIPAKEHUSI, YpaBHEHHUS, HEPABEHCTBA M MX
CUCTEMBI 110 YCJIOBUIO 33aJ]aud, MCCIEI0BATh MOIYYCHHOE
pellieHre U OIICHMWBATH MPaBAONOJI00HOCTh PE3yIbTATOB;
YMEHHE MOJEIMPOBAaTh pealbHbIE CUTyalldd Ha S3BIKE
MaTE€MaTUKH; COCTAaBJISATh  BBIPAKCHUS, YpaBHEHUS,
HEPaBeHCTBA M HMX CHUCTEMBbl [0 YCJIOBHIO 3aJayd,
UCCIJIEI0BATh ITOCTPOEHHBIE MOJEIN C HCII0JIb30BAHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH MOJTYYCHHBIN

pe3yabTaT

Ymenue ONEpUPOBATH MIOHSATHUSIMH: cpeaHee
apudmernyeckoe, MeArana, HauOoJbllee U HaUMEHbIIIee
3HA4YEHUs, pa3Max, AUCIEPCUs, CTAHIAPTHOE OTKJIOHEHUE
YHUCJIOBOTO Habopa; YMEHHE U3BJIEKATh,
WHTEPIPETUPOBaTh WHGOPMAIINIO, TPEICTABICHHYIO B
Tabluuax, Ha JAuarpaMMax, rpadukax, OTpa)karollyko
CBOICTBA peaJIbHBIX MPOILIECCOB U SIBJICHUM; MPEICTABISAThH
uH(MOpMAILlMI0O C TIOMOMIbIO TalNWIl U JUarpamm;
HCCIIEIOBATh CTAaTUCTUYECKWE JAaHHbIE, B TOM 4YHCIE C
MpPUMEHEHHEeM TpadUUecKuX METOJO0B U DIEKTPOHHBIX
CpelICTB;  rpaduuecku  HCCIeAOBaTb  COBMECTHbBIE
HAOMIOJIEHUsI C TOMOIIBI0 JAWAarpaMM pacCeUBaHUS U

JMHEWHOHN perpeccuu

YMeHnue onepupoBaTh MOHATHSMH: CIYYAWHBIA OMBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh CIy4ailHOTO COOBITHS;
YMEHHE BBIYUCISATh BEPOSATHOCTh C UCIOJIb30BaHUEM
rpaduuecKux METOAO0B; MPUMEHATH POPMYJIIBI CIIOKEHHS U
YMHOKEHHUS BEPOATHOCTEM, bopmymny MTOJTHOM

BEPOSTHOCTH, (Gopmyny bepHymin, KomMOuWHATOpHbIE
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¢bakThl ¥ (GOPMYINBI; OIEHWBATH BEPOSTHOCTH PEaTbHBIX
COOBITUH; yMEHHE ONEepUpPOBaTh IMOHATHAMM: CilydaiiHas
BEIMYNHA, pacmpeneienue BEPOATHOCTEH,
MaTEMaTHUYECKOE OXKUAAHWE, NUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4alHOHN BEJIMYMHBI, byHKIIIN
pacnpezneneHus u IUIOTHOCTH pPaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 ¥ HOPMAJIBHOI'O PACIPEIEICHUN; YMEHUE
WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPEIEICHUN Ul
pelieHus 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIIEI0BaHMA;
YMEHUE [PUBOJMUTH IPUMEPBl IPOSIBICHUSA 3aKOHA
OONIBIIMX YUCEel B MNPUPOAHBIX U  OOIIECTBEHHBIX
SABJICHUSX; YMEHUE OIEPUPOBATH IOHATUAMM: COUYETAHHE,
NIEPECTaHOBKA, YHUCIO COYETAHMM, YHUCIIO IEPECTAHOBOK;
OouHom HplOTOHA; yMeHHME NPUMEHATh KOMOMHATOpPHBIE
(GakThl U pacCyXIeHUs Uil pelleHMs 3ajay; OLEHUBATh
BEPOATHOCTH peabHBIX COOBITHIA; COCTaBJIATh
BEPOSITHOCTHYIO MOJEIIb u MHTEPIPETUPOBATH

HOJ'Iy‘I@HHLIfI pe3yibTart

YMeHue omnepupoBarb IMOHATHAMHU: TOYKa, IpsMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIA,
IJIOCKUM YTOJI, ABYTPAHHBIA YIoJl, TPEXIPAaHHBIA YIOJI,
CKPELIUBAIOIINECS IIpsIMBIE, [apajjIeIbHOCTh u
NEPHEHAUKYISIPHOCT TNPSAMBIX W IJIOCKOCTEM, Yrod
MEXIY NPSAMBIMH, YTOJd MEXKIY HPSAMON M INIOCKOCTBIO,
YroJd MEXIY IUIOCKOCTSMM, DPACCTOSAHME OT TOYKH [0
IJIOCKOCTH, PAaCCTOSTHUE MEXAY MNPSAMBIMH, pPaCCTOSHUE
MEXIYy IUIOCKOCTSAMM; YMEHHE MCIOJIb30BaTh IIpU
pelieHnn  3ajad  U3yuyeHHble (aKTbl U TEOPEMBI
IUIAHUMETPUH;, YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY’KaOIIIETO MUPA; CTPOUTh MaTEMaTUYECKNE MOJIEIH C
IIOMOILBI0 T€OMETPUYECKUX MOHATUN U BEIUYMH, pelIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHAMM: IUIOIIAAbL (DUTYDBI,

00BEM ¢burypsi, MHOTOTPaHHUK, MPaBHIIbHBIN
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MHOTOTPaHHHK, CCYCHWE  MHOTOTpaHHUKa,  KYO,
napajulelienunes, I[pu3Ma, NupamMuaa, ¢urypa u
MOBEPXHOCTh BpAIlIeHUs, LWIMHAP, KOHYyC, map, cdepa,
wiomaas cepsl, IJIOMAAb HOBEPXHOCTH IMHUPAMHIBI,
MPU3MBI, KOHYCa, UWIMHApA, 00BEM KyOa,
IPSMOYTOJBHOTO TapajUIeNIeHIIe/Ia, MTUPAMUIbI, TPU3MBI,
IIMHApPA, KOHyca, MIapa, pa3BEPTKA IOBEPXHOCTH,
CeYeHHs KOHYCa W LWIMHIAPA, NapajulelbHBIE OCH WU
OCHOBaHMIO, CEYEHHUE IIapa, IJIOCKOCTb, KacCaroLIasics
cepsl, IMIMHIpPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHUE
MHOT'OTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYDPBI U
MOBEPXHOCTU BpAIICHUS, UX CEYEHHUsS, B TOM 4YHCIE C
MOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE HPUMEHSTH
CBOWCTBA T'EOMETPUYECKHX (HUTYp, CaMOCTOSATEIBHO
(GopMynHpOBaTh  ONpeneNieHHs ~ U3ydaeMbIX  (QuUryp,
BBIIBUTaTh THUIOTE3bl O CBOWCTBAX H IPU3HAKaX
reOMeTpUYECKUX (Uryp, 000CHOBBIBATh MIIM ONPOBEPIaTh
UX; yMEHHE NPOBOIUTH Kiaccu(UKauuioo Quryp 1o
pPa3MUYHBIM  [PU3HAKaM, BBIIOJHATH  HEOOXOAUMBIE

JOIOJIHUTCIIBHBIC ITOCTPOCHUA

YMeHue  onepupoBaTh  MOHATHSAMHU:  JBIDKEHHE B
IPOCTPAHCTBE, MapaUICIbHBIA TEPEeHOC, CHMMETPUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue
nonoous, MmoAoOHbIE QUIYypbl; YMEHHE pPAaclO3HaBaTh
paBHbIE U IMOJ00HBIE (DUTYpBI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BaTh T€OMETPUUYECKHE
OTHOWIEHWS] ~ TpW  pEmIeHHH  3a/4a4;  HaXOIUTh
reOMETPUUECKUE BEIWYMHBI (JJIMHA, YroJl, IUIOIIAb,
00BEM) mTpU pemieHud 3a4ad U3 JPYyruxX Yy4eOHBIX
NOPEeIMETOB M M3 pealbHOW KU3HM; YMEHUE BBIYMCIATH
reOMETPUYECKUE BEIUYMHBI (AJMHA, Yrojl, IJIOAdb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HMCIOJB3YsI M3YUYEHHBIE
(GOpMYITBI 1 METO/BI, B TOM YHCIIE: TUIOMIAIb TIOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, IUIMH/PA, TUIOMaas chepsr;
00béM  Kyba, MPSAMOYTOJIBHOTO  MapajuleenuIesa,

nupamMuibl, IMPU3MbI, HMWIWHAPA, KOHYCA, IIapa, YMCHHUC
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13

HAXOJUTh OTHOIICHNE 00BbEMOB MOIOOHBIX QUTYP

YMeHue onepupoBaTh  MNOHATHUSMHU:  MPSIMOYTOJIbHAsS
CHCTeMa KOOpJMHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOPAMHATBl BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha 4YHCJIO, pPa3JIOKEHHE BEKTopa 1o 0asucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE,
yrojll ~ MEXIy BEKTOpaMH; yMEHHE  HCIOJb30BaTh
BEKTOPHbIH M KOOPJIHWHATHBIM METOA JUISl PELICHUS
FCOMETPUYECKUX 3a7a4 W 3a7a4 JAPYIHX Y4eOHBIX

IIPEAMETOB

YMenne BbIOMPATh MOAXOASAIIMM METOA JIS PEIICHUS
3a[]a4uM; MIOHUMaHUE 3HAYMMOCTH MaTeMaTUKH B U3yUYECHUU
MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB W SIBICHUU;
YMEHHE PAclO3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MAaTHUKU
B HCKYCCTBE, yMEHUE MIPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOH U MHUPOBOU

MaTEeMaTU4YeCKON HayKu



HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE
Kon IIpoBepsieMbliidjIeMEHTCOIEPKAHUSA
1 Yucna u BBIYHCIICHUS
11 HatypanbHblie 1 nienbie yncina. [Ipu3Haku JeTMMOCTH ENbIX YACE
12 Pammonanenbie uyucna. OOBIKHOBEHHBIE M JICCATHYHBIC JPOOU, IPOICHTEHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmernueckuit KOpPEHb HaTypajabHOMI CTEIICHH. HevicTBus c
' apu(METHYECKUMH KOPHSIMHU HATYpPAJIbHOU CTEIICHU
14 Crenenp ¢ 1menbiM mokazateneM. CTemeHb C palMOHAJIbHBIM IOKa3aTeleM.
' CBoiicTBacTeneHn
15 CuHyc, KOCHHYC M TAaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTCHC YUCIIOBOT'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapru(MbI
JleiicTBuTeNbHBIC YHCIA. ApuQMETHYECKHE ONepaluu C JIeHCTBUTEIHHBIMU
1.7 gyuciaamu. [IpuOIMKEHHBICBBIYHUCIICHUS, TPABUIAOKPYIJICHHS, TPUKUAKA |
OLIEHKape3y/IbTaTaBbIYUCICHUN
1.8 ITpeoOpa3oBaHuEBBIpAKEHHIHA
1.9 KommiekcHbieuncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS
2.2 HppanuoHansHbIeypaBHEHUS
2.3 TpuronomerpruyeckueypaBHeHuUs
2.4 [TokasaTeNbHbIe U JIOTapU(pMHUYECKUEYPABHEHUS
2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA
2.6 WppanmoHansHpIeHEpaBEHCTBA
2.7 IToka3zaTenbHbIe U JOrapuPpMUUECKIEHEPABEHCTBA
2.8 TpuronomerpuueckueHepaBEeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia CUCTeMBI JIMHEHHBIX ypaBHEHUH. OnpeaenuTeb MaTPUIIbI
3 OyHKIUH U TpaPUKH
3.1 Oynkius, cnocods! 3ananus Gyaknun. ['paduk Gynkumuu. Bzanmuo oOpaTHbie



3.2

3.3

3.4
3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

¢bynkuuu. YétHeie u Heu€éTHBIC GyHKUMU. [lepruoaunueckuedyHKkunu

OOnacte ompenesneHuss U MHOXeCTBO 3HaueHu ¢yHkuuu. Hymu ¢yHkimu.
[IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (yHKIMH. Hambounbliee 1 HauMeHblee 3HAYCHHE

(GYHKIIMU Ha IPOMEKYTKE

Crenennas QyHKIUS ¢ HATypaldbHBIM M IENBIM TOKa3aTeneM. EE cBoiicTBa m

rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
[Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKu

Touku paspeiBa. AcumntoTsl TpadukoB ¢yHknmii. CBoiicTBa (yHKIHIA,

HETIPEPBIBHBIX HA OTPE3KE
ITocnenoBaTeabHOCTH, CIOCOOBI3aJaHHSIIOCIEI0BATEILHOCTEN

Apudmernueckas U reomerpuueckas mporpeccun. DopMyna  CIOXKHBIX

MIPOIICHTOB
HavanamaTemarnueckoroanaiusa
[TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOH3BO,Z[H0ﬁ K HCCICIOBAHUIO (1)YHKLIHI71 Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaXO)KI[eHI/IeHaI/I6OJ'IBI_HeI‘O u

HaWMEHbBIIIETO3HAYEHUAPYHKITUUHAOTPE3KE
[TepBoobpaznas. MuTerpan

MHoxecTBa U JIOTHKA

MHoxecTBO, onepanuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
Jloruka

BepositHOCTB 1 cTatucTHKa
OnucarenbHasACTaTUCTHKA

BepositHOoCTB

KomOunaropuka

I'eomerpus

@UrypsHaIIOCKOCTH

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
MHororpanHuk#

Tena v MOBEpXHOCTUBPALLEHUS

KoopauHatsl 1 BEKTOpBI

ApyTioHA
H Anunca
lOpbeBHa
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