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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 IPYrod 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
YHHUBEpPCAJbHBIM 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,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallMd  TOJYyYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
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
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

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[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
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,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
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/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3afanus GyHKIUH. B3anmHO o00paTHble (QYHKIIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U 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.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

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

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



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

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
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 W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinuaa A peneHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ 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

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IuyHbIX oOJacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
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(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ay, PEUICHUH, pacCy AeHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE 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 TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolierl cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (pOopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOILIECCa, a TaKXKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHMOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIbBHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl IO OTACJIBHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

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

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

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



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI€HC YHCIIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppAlMOHAJbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

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

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTb ONPEAEIECHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi CTEeneHW Kak (PYHKIMH OOpaTHOM CTENEHU 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 M rpaduKH, HMCIOJIB30BATh MX TpaQUKHU ISl PEIICHHS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEHICHUH 3a/lay U3 APYTMX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasi Iporpeccusi, TMHEHHBIN 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 IOCJIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
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,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3ajJadax, st
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnuna;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoarueie - Tpakruueckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0KeCTBO IECTBUTENIbHBIX YNCET.
1 MHorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM [T0Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1
Hppanuonaibable ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUs
6 TpuronHomeTpuuecKne BEIpAXKEHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HAHHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Ipaxriuseciue o0pa3oBaTejbHbIE
padoTshI padoThI pecypenI
1 UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBoOOpa3Hast u HHTETpAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuyecKre HepaBeHCTBA
KommiekcHbie uncna 10
6 HatypanbHble u 1enbie yrcna 10
CucTeMbl palioOHATEHBIX, HPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 MHO0kecTBO, onepaluu HajJ MHOKECTBAMU 1
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmnapara J1Jis pelieHus 3a1a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCcKOHEUYHBIE IEPUOINUECKHUE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONMUECKUE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHus: MpUKIAIHBIX 33124
; [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 3324
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 1

CBOWCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yiibTaTa BRIYUCICHUN

12

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

13

OcHOBHBIE MCTOJbI pCICHUA LCIIBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTO4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMu.
Teopema Buera

17

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KoHntpoinbhas padota: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JMHENHBIX ypaBHEHUN"

25

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
Bsanmuo obparnbie pyakiun. Kommosumms

byHKIII

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
JAvHeNHas QyHKIMH

31

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHne TPaPuKOB ATUX PYHKITUN

33

Crenens ¢ IIEIBIM ITOKa3aTelneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. bunom

34 HeroTona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 KoHntponbhas padora: "CreneHHas
dbynakuus. E€ cBolicTBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXAIINX CTETIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIICHUS UPPAIIMOHATBHBIX
yYpaBHEHUHU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
yYpaBHEHUN
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUU




UpPpALMOHATILHBIX YPABHEHHIM

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

40 MPPALMOHAJIBHBIX YPABHEHUN

47 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHAJIBHBIX YPABHEHUN

48 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHAJIBHBIX YPABHEHUN
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
KonTtponpHast padora: "CBolicTBa 1 rpapux

ol KOpHs N-oi creneHu. MppannoHansHbie
ypaBHEeHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN TS
pelIeHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Toka3arenbHble ypaBHEHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[loka3arenbHble ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

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

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm uymncna. CoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKanux Jorapudmbl

68 [IpeobpazoBanue BhIpaXeHUH, 1
coJIepKanux Jorapudmbl

69 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKanux Jorapudmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonwk3oBanue rpadpuka QyHKIUN A5 1




pelieHusi ypaBHEHUM

Hcnonws3oBanue rpaduka QyHKIUN A5

3 pelIeHusl ypaBHEHUM
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHSI JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

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

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIOBOTO apryMeHTa

84 Tpuronomerpuueckasi OKpyKHOCTb,

ONpeaACIICHUEC TPUTOHOMETPHUICCKUX




(GyHKIMI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 oTpeeIeHUE TPUTOHOMETPHUECKHUX 1
(GYHKLUH YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPKEHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs 1




rocjienoBareiibHocTel. Meton
MaTeMaTU4eCKOW UHIYKIIHH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MocJIeI0BaTeILHOCTH. VIcTOopus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nmporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
FE€OMETPUUECKON MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX POLUEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIs pEIIEHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUS

117
HEPABEHCTB

118 MeTto MHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
GbyHKIMHI 115 perenust 3a1a4

120 [TpuMmeHeHne CBOMCTB HETIPEPHIBHBIX
byHKIMH 15 perenust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Omnpenenenue, TeOMETPUIECKUI CMBICI
MIPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIUM

125 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIUN

126 [Tpou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIMA

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI

131 KonTponbnas pabota: "[IponsBognas”




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIUN"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HCHpCpHBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

HaxoxneHnue HaHOOJIBIICTO U




HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMMA Ha OTPE3KE

10

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMU HAa OTpe3Ke

11

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOHON s
HaXO0X/ICHUs HAWIYYIlIEro pEelEeHHs B
IIPUKIIAIHBIX 3a7a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUIy4dlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxkom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
rpadpukom




17

Kommo3zurust ¢hyHKImii

18 Kommozurust ¢hyHKImii

19 Kommozurust ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM TJIOCKOCTH

99 KoHnTtposnbhas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpa3HbIe 37IeMEHTAPHBIX (QYHKITHI.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe 37IeMEHTAPHBIX (QYHKITHIL.
[TpaBuia Hax 0k /I€HUS IEPBOOOPA3HBIX

%6 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

97 Brruncnenue onpeneia€éHHOro nHTerpana
1o popmyne HeroTona-JlelioHuma

28 Brruucnenue onpenenéHHoro HHTerpana
1o popmyne HeroTona-JlelioHuma

29 [Ipumenenue naTerpana s HaxoXACHUS
TJIOMIAIEH TUIOCKUX (pHUTYp

30 [IprMeHeHne uHTerpana i HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumepsl pemennii nuddepeHITnaTbHBIX

32 .
ypaBHEHUU
Marematuueckoe MOJEIUPOBAHHE

33 PEeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIIMH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKINU, HX
CBOICcTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemennie TpUroHOMETpHUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCcKUx
HEPABEHCTB
KoHntponbHas pabora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS

J'IOFapI/I(pMI/ILIeCKI/IX HCEPAaBCHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

> UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTobl peeHus
UpPPaMOHATIFHBIX YPaBHEHUN
62 I'paduueckue MeTobl pelIeHus
UpPPaMOHATILHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHHus
IIOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduaeckue MeTO Bl pemIeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTOBI peIeHHS
Jorapu(pMUUECKUX ypaBHEHHUH
66 I'padmaeckne MeTO Bl pemeHHs
norapu(MUUECKIX HEPABEHCTB
67 I'paduaeckue MeTOBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
['padrueckue METO B! peIIeHUS
68 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
I'paduueckue MeTo bl peneHus
69 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX

YpaBHEHUN




70

['padmyeckue METOABI peLICHHs
MOKa3aTeNbHbBIX U JOrapu(OMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JIOrapu(MUUECKUX
HEPaBEHCTB

72

KontponbHas pabdora: "MppanuoHanbHele,
NoKa3aTesbHbIE U JoTapuMuiecKkue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKasi pOpMBI 3arcu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMIUIEKCHOTO YUCIIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[I/IHaTHOI\/’I INJIOCKOCTH

78

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[I/IHaTHOI\/’I INJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIs1




peieHus GU3NUECKUX U F€OMETPHUUECKHUX
3a1au

KoHnTtposnbnas pabdorta: "KomMruiekcHbie

82 |
yucna

83 HarypanbHble U 11e51ble Yrciia

84 HarypanbHble U 11e51ble Yrciia

85 [TprMeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCell

86 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
LEJBIX YUCell

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEII: OCTATKH IT0 MOIYITIO

90 [TpumeHeHre TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEII: OCTATKH 1O MOIYITIO
[TpumeHeHHe TPU3HAKOB JACTUMOCTH

91 IEJTBIX YUCEIT: alropuT™ EBKIMIA JUIs
pENIeHHS 3a/1a4 B IEJIBIX YHCIaxX

92 Kontponbnas padota: "Teopust menbx
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CJIEJICTBUS

94 CucreMa 1 COBOKYMHOCTh ypaBHEHUH.

PaBHOCUIIBHEIE CUCTEMBI M CCTEMBI-




CJIICACTBUA

95

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

OcHOBHBIE MCTOABI pCICHUA CUCTCEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKIX
yYpaBHEHUHU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuIecKux
yYpaBHEHUHU

101

ITpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, MTHTEPIPETaLUs OTy4YeHHBIX
pe3yabTaToB

102

IIpuMeHeHne cuCTeM K peIeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUS IIOJIy4CHHBIX




pe3yJbTaTOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HHU, UHTEpIpeTalys NOTy4eHHbIX
pe3yabTaToOB
KonTponpHas padora: "Cucremsl

104 palMoHaATBHBIX, UPPAIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHUI"

105 PanuonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanmonanpHbIe CHUCTEMBI C MapamMeTpaMu

108 HppanuonaibHuble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaiibHbIE CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C MapaMeTpamMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpuieckue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyeCcKrue HEPaBEHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaeaoBaHue
MaTeMaTUYECKUX MOJIEIICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[TocTpoenune u uccienoBanue
MaTEMaTUYECKUX MOJENIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C ImapameTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTEMATUYCCKUX MOIIGJIGI;'I PCaJIbHBIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120

KonrtponsHas pabdora: "3agauu c
napaMmerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06001IIEHNE,
CUCTeMaTH3aIus 3HaHH: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124

[ToBTOpenue, 06001ICHNE,
cucremaTusanus 3Hanuil: "HepaBencrsa"

125

[ToBTOpenwue, 0600IIEHNE,
cucreMartusarus 3Hanui: "HepaBencrpa"




[ToBTOpEeHme, 0600IICHNE,

126 . " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEHME, 0600IIECHUE,

CHCTEMAaTU3aLMs 3HAHHUI: OM3BOJHAA U

127 e "TI 1
eé npuMmeHeHue"
[ToBTOpEHME, 0600IIECHUE,

128 cucremarusauus 3HaHuii: "IIlponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3Hanuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061ICHNE,

130 cucrteMaTu3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

132 [ToBTOpenue, 06001IIECHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

TOroBasi KOHTPOJIbHAasA padboTa

134 n 0

TOroBasi KOHTPOJIbHAasA padboTa

135 n 0

136 [ToBTOpenue, 06001ICHNE, 1
CHCTEMATH3aLMs 3HAHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePsAEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Hucna u BIYUCIICHUS
11 OnepupoBaTh TMOHATHSAMHU: PAMOHAIBHOE U JACUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS TPOOb, TPOIIEHTHI
12 Bemonuate  apudmernueckue  omepanud ¢ palMOHAIBHBIMH U
' JeWCTBUTEIILHBIMU YHCIIaMHU
13 BemonuaTe  npuOMMKEHHBIE — BBIYMCIICHHUS,  HCIONB3YsS  IMpaBHIIA
' OKpYTJICHUS, IENIaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BEIYMCIICHUIH
OmnepupoBaTh MOHATHAMHU: CTETNICHb C LEJNBIM IIOKa3aTesleM, CTaHJapTHas
14 ¢dopma 3amucu NIEHCTBUTENBHOTO 4YHCIa, KOPEHb HATypallbHOW CTEICHH,
' UCIOJIb30BaTh MOIXOASIYI0 (OpMY 3amUCH JI€HCTBUTEIbHBIX YHCEN IS
peleHusl MPaKTUYECKUX 33134 U MPEICTABICHUS JaHHbBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCHMHYC M TaHIEHC IPOU3BOJIBHOIO
1.5 yIJla; UCMOJb30BaTh 3alMCh IPOM3BOJIBHOTO yIyla 4Yepe3 oOpaTHbIE
TPUTOHOMETPHUECKUE (PYHKIIUH
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh NOHATHSAMM: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 panroHalbHOE, UppanroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
29 BemmonHATe ipeoOpa3oBaHusl TPUTOHOMETPHUYECKIX BBIPAKEHUH W pelIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHSI
BeimonHATe nipeoOpa3oBaHusl LEIBIX, PAMOHANBHBIX M HPPAIlMOHATBHBIX
2.3 BBIpQXEHUH M pemiarb OCHOBHBIE THIBI IENBIX, pAIMOHAIBHBIX U
MppaIMOHAIFHBIX YPAaBHEHHI U HEPABEHCTB
94 [TpumMeHsTH ypaBHEHHS W HEPAaBEHCTBA Ul PEHICHUS MaTeMaTHYECKHX
' 3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayK! U peallbHOM JKU3HU
MogenupoBaTh pealbHbIE CHTYyallud Ha S3BIKE alreOpbl, COCTABISATH
2.5 BBIpO)KEHUS, YpaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJadH, MCCIEIOBATh
MOCTPOSHHBIE MOJIENN C MCIIOJIb30BaHUEM arrapara anreopsbl
3 OyHKIMH U TpaduKh
31 OnepupoBarh NOHATHIMHU: (PYHKLUS, CHOCOOBI 3aAaHus (PYHKIIUH, 00JIaCTh

OIpeNieIeHus M MHOXXECTBO 3HaYeHMH (yHKIMM, Tpaduk (yHKLIUH,




B3aUMHO OOpaTHBIC (PYHKITUU

OnepupoBaTh TMOHATUSAMHU: YETHOCTh W HEYETHOCTh (YHKIUH, HYIU

3.2 (GyHKIIUH, TIPOMEKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonw3oBark rpaduku GyHKIUN 11 pelieHUs] ypaBHECHUI
34 CtpouTth 1 unTaTh rpadUKu JTUHEHHON QYHKIIMH, KBAAPATUIHOW (YHKIINH,
CTETIEHHOHN (YHKIIMH C LEJIbIM IT0Ka3aTeleM
Ucnonb3oBate rpaduku GYHKOUE JUIsI KCCIEIOBAHMS IPOLIECCOB U
35 3aBUCHUMOCTEH MpH pELICHUH 3ajad M3 JIPYTUX Y4eOHBIX MPEAMETOB U
' peaibHOM  KU3HHU, BbIpaXKaTh (QOpMyJIamMH  3aBUCHUMOCTH  MEXIY
BEITMYUHAMU
4 Havana marematuuyeckoro ananusa
41 OnepupoBarh MNOHSATUSAMU: IOCIEAOBATEIbHOCTh, apuU(pMeETHUECKas U
' r€OMETPUYECKast MPOTPECCUu
OnepupoBarh MOHATHSAMH: OECKOHEYHO YOBIBAIOMasi TeOMETpUYecKas
4.2 mporpeccusi, CyMMa  OECKOHEYHO  yObIBarollell  reoMeTpu4ecKou
MIPOTpeCcCuu
4.3 3a/1aBaTh MOCIEA0BATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30Barh CBOMCTBA IMOCHEAOBATEIBHOCTEM W OPOrpeccHil  JUis
' pelIeHus peasIbHBIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OrnepupoBaTh MOHATUSIMHU: MHOXKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcnonws3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONHCAHUS
52 peanbHBIX MPOIECCOB U SIBIICHUMN, PU PEUIEHUH 3a7a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBarh  MOHATHSIMHU:  OMpENEJICHUE, Teopema,  CIIEJCTBHE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 0o1ero oopa3oBanusi
pe3yJbTara
1 Yucna 1 BIYUCICHUS
OnepupoBarh TOHATHUSAMHU: HATypalbHOE, IIEJIO€ YHCJIO; HCIOJIb30BaTh
11 MIPU3HAKK JEJIMMOCTH ILENBIX YHCEJ, PAa3JIOKEHUE YHCIIa Ha IMPOCTHIE
MHOHUTENH JIJIs1 PEIICHHS 337129
1.2 OnepupoBaTh MOHITHEM: CTETICHB C PAIIMOHATBLHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMU: JIOTApU(PM YHUCIIA, TECITHUYHBIE U HATYpAIbHBIC

sorapu@msl




YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpuMeHATh CBOWMCTBAa CTENEHM I MPeoOpa3oBaHUS  BBIPAKCHUH,
ONEpUPOBATh MMOHATHSAMH: I[OKa3aTeIbHOE YpaBHEHHE K HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTeIbHBIX YPABHEHUH U HEPABEHCTB

2.2

BoimmonusaTe npeoOpa3oBaHusl BBIPOKEHUH, CcoAepKaluX Jorapudmsr;
OIEpUPOBATH MOHATHAMHU: JIOrapu(MUUYECKOE YpaBHEHHE M HEPaBEHCTBO;
pemaTh OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

HaXO,I[I/ITB peicHuA HpOCTGfIH.IHX TPUT'OHOMETPHUYECCKNX HEPABCHCTB

2.4

OnepupoBarh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPABHEHUU U €€ pELIEHUE;
HCII0JIb30BaTh CUCTEMY JTMHEHHBIX YPAaBHEHUH AJIs PEILICHUS TPAKTUYECKUX
3a1a4

2.5

Haxonuts pemenus NpocTetInnx CUCTEM U COBOKYITHOCTEM pPallMOHAIIBHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MopenupoBaTh peajibHble CHUTYallUM Ha S3BIKE alreOpbl, COCTaBISATH
BBIPAYKCHHS, YPABHEHHMS, HEPABEHCTBA M CHUCTEMBI IO YCIOBHUIO 3a/1a4H,
HCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaPuKH

3.1

OnepupoBaTh TMOHATHSAMHU: TEpHOAMYECKass (QYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (YHKIHMH, HauOoJbliee U
HauMEHblIee 3HAa4eHUsl (YHKLUU Ha MPOMEXKYTKE; MCIIOJIb30BaTh UX VIS
uccieoBaHus GpyHKIMH, 3aJaHHON rpaduKoM

3.2

OnepupoBarh NOHATUAMU: TpaQUKU MMOKA3aTEIbHOMU, Jorapudmuueckoil u
TPUTOHOMETpHYECKUX (yHKUMN; wu300pakaTh HX Ha KOOPIWHATHOU
MJIOCKOCTH M UCTOJIB30BaTh JJIsl PEIICHHs] YPaBHEHU U HEPABEHCTB

3.3

N300pakaTh Ha KOOPIAUHATHON MIOCKOCTU Irpa)uKy JTUHEHHBIX YpaBHEHUHN
U MCTIOJIb30BaTh UX Ul PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

3.4

Hcnonb3oBate rpadpukn (QYHKIUH A8 HCCIEAOBAaHUS MPOLECCOB U
3aBUCHUMOCTEH U3 APYruX y4eOHBIX NUCHUILUIMH

Hauana MaTemMaTH4ecKOro aHaamnsa

4.1

OnepupoBaTh  MOHATUAMHU:  HENpepbIBHAas  (QYHKLUUSA, POU3BOJHAS
(GyHKIIMM; HCIONB30BaTh T€OMETPUYECKUH U (PU3MYECKHH  CMBICT
IIPOU3BOHOM JIJISl PELICHHUS 3a7a4

4.2

Haxomute  mpou3BOAHBIE  3JIEMEHTApHBIX  (PYHKUMH,  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEEHUS, YACTHOTO (DYHKIUI

4.3

Hcnonws3oBaTh  MpPOM3BOAHYIO  JJIi  HMCCIENOBaHWS ~ (PYHKIIMHM  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, IPUMEHATHh PE3YJIbTaThl HCCICIOBAHUS K
MTOCTPOCHUIO TPaPUKOB

4.4

Hcmons3oBaTh MIPOU3BOAHYIO JIA HAXOXKIACHUA HAWITYy4YIICTO PCIICHUA B
MPUKIAAHBIX, B TOM YHUCJIC COLIMAJIBHO-3KOHOMUNYCCKUX, 3aladax

4.5

OnepupoBaTh NOHATHUSAMU: TepBOOOpa3Has M HUHTErpajl; IOHUMATh
reOMETPHUECKUI U (PU3NYECKHI CMBICI HHTETpaja




4.6

Haxomute nepBooOpa3Hble JIeMEHTApHBIX (YHKIWH, BEIYUCISATH HHTETPAT
o ¢popmyse Herotona — JleliOnura

4.7

PemraTe IMPUKIAAHBIC 3aJa4ld, B TOM YHCJIIEC COUHAIIBHO-OKOHOMUYCCKOI'o U
(bl/ISI/ILIeCKOFO XapakTepa, CpeacTBaM MaTEMaTHYCCKOI'O aHain3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbupie  uncina.  OOBIKHOBEHHBIE M JCCATHYHBIE JApPOOH, MPOICHTHI,
11 OecKoHeuHbIe IepruoIuIecKre Apoou. ApupmMeTnyecKkre onepanuy ¢ pauoHaTbHBIMU
' quciIaMy, IpeoOpa3oBaHuUs YNUCIOBBIX BeIpakeHUH. [IpuMenenne apo0eit 1 npoLeHToB
JUI PELIECHUS NPUKIIAJHBIX 3a7a4 U3 Pa3IMUHBIX OTPACIE 3HAaHUI U pealIbHOM KU3HU
JlelicTBUTENbHBIE UnCiia. PainoHanbHble U UppallMOHATIbHBIC YUCia. ApudMeTndyeckue
1.2 Olepaluu C JeHCTBUTENBHBIMU 4YuciIaMu. [IpuOnyk€HHbIE BBIYMCICHMS, IpaBUIIa
OKpYIJICHUS, IPUKU]IKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenp ¢ wnenbiM nokaszareneM. CranmapTHas (opma 3amuMcu JeHCTBUTENBHOTO
1.3 | wumcna. Mcnonb3oBanue noaxonsuied (GopMbl 3amucH JIEHCTBUTENBHBIX YHCEN IS
pelIeHns MPaKTUYECKUX 3a/]ad U IPECTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypainbHOW creneHd. [leiicTBus ¢ apupMeTHIecKuMu
' KOPHSIMH HaTypajlbHOU CTEIIEHU
15 CuHyCc, KOCHHYC M TaHIE€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE IPEOOpPa30BaHUS
99 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETPUYECKHE (POPMYITBI
53 VYpaBHeHHe, KopeHb YypaBHeHHsA. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' HHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pAIIMOHAIEHBIX YPaBHEHHUH U HEPABEHCTB
2.5 Pemrenne nppaiimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUH
57 [IpumeHneHne ypaBHEHU U HEPABEHCTB K PEILICHUI0 MaTeMaTUYECKUX 3aa4 U 3a7a4 U3
' pa3IMyYHbIX 00JacTel HayKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyukums, crnocodsl 3ananus ¢yHkuuu. 'papuk dynkumu. B3aumHO o00paTHBIE
' GyHKIIU
3.9 OO6nacTh ompeneiaeHuss W MHOXKECTBO 3HaueHUM QyHkumu. Hymm QyHkuuu.
' [IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
3.3 Crenennas ¢yHKIMS ¢ HATypaJdbHBIM H ILIEIBIM MoKa3areneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuueckass OKpPYKHOCTb, ONpPEAEICHUE TPUTOHOMETPUYECKUX (YHKIHH
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHaimsa
41 ITocnenoBarenbHOCTH, CHOCOOBI  3afaHUs  IOCIIEAOBATENbHOCTEH. MOHOTOHHBIE
' [10CJIeI0BATEIbHOCTH
Apudmernueckass U reoMerpuyeckas nporpeccud. beckoHeuHO yObIBaromas
49 | TEOMETPHUECKas NPOrpeccus. CymMa OecKOHEYHO YOBbIBAIOIIEH I'€OMETPUUECKOM
' nporpeccun. Popmyna CIOXHBIX IPOLEHTOB. lcnonap30BaHME NPOrpeccUu JJis
pellIeHNs peallbHbIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, oOmnepauud HaJl MHOkecTBamu. Jluarpammel Ditnepa — BeHna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOIO ammapara Uil ONMCAaHUSA pealbHbIX
IIPOLIECCOB U SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nensle uncia. Ilpu3Haku AeIMMOCTH LEINbIX Yucel
1.2 Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTENIEHH
1.3 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaXeHH, CoepKALIUX JTOTapU(pMBbI
2.2 [IpeoOpa3oBanue BbIpaxeHHH, COAEPIKAIUX CTENEHH C PallMOHAIbHBIM IIOKa3aTesIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl TUHENHBIX YpaBHEHUN. Pelenre npukia HbIX 3a1a4 ¢ TOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPaBHEHUI U HEPABEHCTB
28 [IpumeHneHne ypaBHEHHH, CUCTEM U HEPaBEHCTB K PELICHUIO MaTEMaTHUYECKHX 3a/1a4
' W 3a7a4 U3 pa3jIMyuHbIX o01acTel HayKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. [lepuonuueckue @yHkuuu. ITpoMexyTkM MOHOTOHHOCTH (YHKITHH.
3.1 MakcuMymbl U MUHUMYMBI (yHkuuu. Haubonbliee ¥ HauMeHblee 3HaY€HUE
(GYHKIMN Ha TPOMEXYTKE




3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u norapudmMuyeckas PyHKIIUN, ©X CBOUCTBA U rpaduKu
3.4 Hcnons3zoBanue rpadkoB PyHKITUN IS pEIICHUS] YPABHCHUH U JIMHEWHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GYHKIUH I UCCIICOBAHUS IPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HUKAIOT NpPU PEUICHUH 3aJa4 U3 JPYruxX Yy4eOHBIX MPEIMETOB U
peanbHOU KU3HU
4 Havana marematuuyeckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo HHTEPBAIOB JIsl PELICHHS] HEPAaBEHCTB
4.2 [TpousBognas pyuakuuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON
43 [IpousBonubie 3neMeHTApHBIX (yHKIUNA. DOpMyNnbl HAXOXACHHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIT
[Ipumenenue mNPOU3BOIHOM K HCCIENOBAaHUIO (YHKIUH HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxokaeHre HauOoNbIIero M HauMEHBIIEero 3HaueHus (PyHKIMU Ha
OTpe3Ke
[IpumeHneHne TPOU3BOJHON AJIsi HAXOXK/ICHUSI HAWITYUIIEr0 PEHIeHUs B MPHUKIAIHBIX
4.5 3aayax, JUid OIpeAeieHHs CKOPOCTH TIpolecca, 3aJaHHoro Qopmymnoi wumm
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reomeTpudeckuii 1 pU3N4ecKuii cMbIci. Beluncienue uHTerpaia mo

¢dopmyiie Hetotona — JleitOnuma




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

Kon IIpoBepsiemble TPeOOBaAHUSA K NPeAMETHBIM pe3y/JbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue MerogamMm J10Ka3aTeNbCTB, alrOPUTMAMHU PpEIICHUS 3a7ad;
yMeHue QGOpMyIHMpOBaTH W OINEPUPOBATH TMOHSATHIAMH: OIpEAEICHHUE,
aKCUOMa, TEeopeMa, CIEeACTBUE, CBOMCTBO, IPU3HAK, J0Ka3aTeJbCTBO,
pPaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMaTHMYeCKONM WHIYKIUH;
IPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS MPHU PELICHUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIEHUH; yMEHHE  OINEepUpOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMK Haj MHOXECTBaMH,
YMEHHME MCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OIKCaHMsl PeaJbHBIX IPOLIECCOB U SIBIEHUIN U IPU PELICHUU 3a/1ad, B TOM
YyHClie U3 IPYIUX Y4eOHBbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; yMEHHE 3a/1aBaTh
Y ONMCHIBaTh Ipadbl pa3InYHBIMU CIIOCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHSATHSAMH: HATypalbHOE YHUCIO, LEJI0€ YHCITIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTETNIEHD C
palMOHATIbHBIM TOKA3aTeJIeM, CTENEHb C JACHCTBUTEIbHBIM MOKA3aTENIEM,
JorapupmM YuCla, CHUHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK 10 MOAYNIO, pPallMOHAJIbHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOJKECTBA HATypaJbHbIX, LEIbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHbIINN 001Ut
JIeNMuTeNh W HauMeHblllee olliee KpaTHoe, airopuT™ EBknuaa npu
pellleHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHE BHIMOIHITH BHIUMCIICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
palOHaJIbHBIX ~ BBIPDAKEHUH; yMEHHE  ONEpUpOBaTb  IMOHSATHSIMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccusda, TreoMETpUICCKan




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs T€OMETPHUECKasi IPOrPeccHs;
yYMEHHUE 3a/aBaTh I1OCJIEAOBAaTEIbHOCTH, B TOM YHCJIE C IOMOUIbIO
PEKYpPpPEHTHBIX (HOpMYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
NPOU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOUTH IPUMEPHI UCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; OIEpUpOBaTh
HNOHATUSMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MNOHATHAMH: DPAalMOHAIBHBIE, HMpPpalMOHAIbHbIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OICPUPOBATH
HNOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPaBEHCTBA M CUCTEMbl C I[OMOLIBIO pPa3JIMYHBIX IPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI Ui PELICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKU U pealbHOU )KU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAsS (DYHKIMM, T€OMETPHUUECKUN U
¢usznyeckuil CMbICI NPOM3BOAHOM, NepBOOOpa3Has, ONPEACIEHHBIN
UHTErpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCIATh  NPOU3BOJAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHbBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAWOONbIIME W HAUMEHbIIME 3HaueHUs QYHKIHHA; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HUHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIHA,
KOMIO3UIMs (pyHKIUMH, JuHEHHas (GyHKUWSA, KBaapaTudHas (QYHKIUS,
pauuoHanbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKUE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHAs H
jgorapupmuueckas (QyHKLHMH; YMEHUE CTPOUTh TIpaUKH H3Y4EHHBIX
¢GyHKUMH,  BBINONHATE  NIpeoOpa3oBaHusi  rpadukoB  (YHKUIHUH,
UCMOJIb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX Y4eOHBIX MPEJAMETOB M 3a1ad M3 peajbHOMH
KHU3HHM; BbIpakaThb (HOpMyJaMHU 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBAa W Tpaduku (QYHKIMHA Ui pElIeHUs ypaBHEHHH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHO’KECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 O00JaCTH YNpPaBICHUsS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh IPABJIONOAOOHOCTh pPE3YJIbTAaTOB, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IOCTPOCHHbIE ~ MOJIEJIM C  HUCIOJb30BAaHMEM  ammapata  anreoOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHue onepupoBarh MOHATUSAMU: CpelHee apupMeTH4ecKoe, MeIuaHa,
HauOoJpllIee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTb, MHTEPIPETHUPOBATDH
UH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOMCTBA pEaJIbHBIX IPOLECCOB U SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMMIl W  JuarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHUEM TIpapUuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpaMuecKu HCCIeI0BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCerBaHUs U JTUHEHHON perpeccuu

YMeHHe ONnepUpoBaThb IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHUE BBIUYUCIATH




BEPOSTHOCTh C MHCIIONB30BAaHUEM TpaUUecKuX METOJO0B; IPUMEHSTH
(GOopMyIIBI  CIIOKEHHMS W YMHOXCHHUS BEpPOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHBIe (PAKTHI U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSMH:  ClIydailHas BEJNIMYMHA, paCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAapTHOE OTKIOHEHHE
CIlyuallHOH  BENUYMHBI, (YHKIUM paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPHUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMEHHE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TNEpPeCTaHOBOK; OuHOM  HplOTOHA; yMEeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS U PEIICHUS 3aad; OICHUBATH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN Yo, IBYIPaHHbIN
YIOJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIMECS MPSMbIC, MAPAJIIEIbHOCTh U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXIY IMpsSMbIMH,
YroJl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCcTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HMCIOJIb30BaTh MPH PEUICHUU
3a/1a4 M3yueHHBbIC (DAKThl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pa3mepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IIOMOLIBIK0 TEOMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OIrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, IMWIMHIAP, KOHYC, ImMap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMUBI, TPU3MBI, KOHYyca, LWIHHIApPa, O0BEM KyOa,
MMPpAMOYTOJIBHOI'O IapauIClICTIMIICaa, IHpaMHUAbI, IIPU3MBI, TUWIWHApPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa W IHIUHAPA,

napamiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEUYECHUE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYpBI M HOBEPXHOCTH
BpAIICHUS, UX CEUCHHSI, B TOM YHUCIIC C MMOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSTEIHHO
bopMynHupoBaTh OnpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napayulebHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe 10A00Ws, TMOM00HBIE (UTYpPHI; yMEHHE
pacno3HaBaTh paBHBIE M MOJOOHBIE (UTYPbI, B TOM YHCIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECCKHE OTHOUICHHUS TIPH
peUIeHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) MpU PEeUIeHUH 33434 U3 JPYTUX y4eOHbIX MPEIMETOB U
U3 PEIbHOM >KW3HU; YMEHHE BBIUYUCISATH TCOMETPUYECKUE BEITMUUHBI
(mmHa, yroj, IUIOMAAb, O0BEM, IUIOMANb TOBEPXHOCTH), HCHOIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b OBEPXHOCTU
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepsl; 00bEM Kyoa,
OPSMOYTOJBHOTO —MapajieNienumnesia, MNUPaMUAbl, MPU3MBL, IMIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMeHnue ONCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 68.3I/ICY,
CKaJIIpHOC TIMPOM3BCACHUC, BCKTOPHOC IMIPOMU3BCACHUC, VIOl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCKTOPHHI\/’I u KOOp,I[I/IHaTHLII\/’I MCETO

AJI peHICHUA TrCOMCTPHUYCCKUX 3ada4 U 3aJia4 JPpYyTHUX y‘I€6HBIX npeaAMETOB
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YMeHne BeIOMpATh MOAXOASIIAN METOT IJIsl PEIISHUs 3a]]a4K; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHUU MPHPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHMH; yMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHUs ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHIT€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JleiictButenbHbie  4ucia. ApuMeTHYECKHE ONepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHHS, TIPABUIIA OKPYTIICHHS, IPUKUIKA U OLIEHKA
pe3ysbTara BBIYUCICHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 HppaiiioHanbHbIe ypaBHEHHSI

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [TokazarenbHble U orapupMUUIECKUE YpaBHEHHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBa

2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX yYpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHMH U TpaduKh




Oynknus, cnocoObl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHOo oOpaTHBIE

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OOnactp ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymn ¢dyHkumu.
3.9 [TpomexxyTkn  3HaKoONocTOsIHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Toukum paspeiBa. Acumntotel rpadukoB (yHkruid. ColictBa  (QyHKIHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [TpousBoanas ¢yHkiuu. [Ipou3BoHbIE II€MEHTAPHBIX (PYHKIIUH
[IpumeneHre mNPOU3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxmenue HanOObIIEr0 U HAUMEHBINETO 3HAYCHUsT (YHKIMU Ha
oTpe3Ke
4.3 [TepBoobpaznas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, oniepaliy HaJl MHOkKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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