MWHHMCTEPCTBO NPOCBEIEHHNUS POCCUMCKOM ®EJAEPAILIANA
Munncrepcrso oopazoBanns HoBocubupcekoii obnacru

JlenapramenT o6pa3oBanusi Mapuu ropoga Hosocubupcek

MAOY JIUT
PACCMOTPEHO COI'/TACOBAHO
Ha 3acenannu xadenps 3amectutenp aupekropa no YBP
yauTenen %x% 14 %ﬂW e
A7 1L LL ATl L~ LY £ 20%5r
IMporokon Ne ./ ot 2. 242025t

PABOYASA TPOT'PAMMA

y4eOHOro nmpeamera «Ajredpa 1 HayaJia MATEMAaTHY€CKOI0
aHAJIH3a. YTIy0JIeHHbIH YPOBEHb»

st ooyuarommxcs 10-11 kaaccos

2025 ron



MNOACHUTEJBHASA 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-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopMuUpyeT
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, KOTopas (OopMyiHpyeT 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 S3KOHOMUKHU 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 MaTeMaTHYEeCKOro aHallu3a pPa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUECKOE MBILLICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJyYEHHBIX  PEUIEHWH, 3HAKOMATCS €  NpUMEpaMHu
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 Yy4eOHbId MaTepual, CHoCOOCTBYIOLIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  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 «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUKCIEHUs», « DyHKUUU U Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIasCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIW3, TEOpUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, PUMEHATh 3HAHUS, TIOJTYYCHHBIE TIPU U3YYCHUH 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 yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YHcla, YMEHUE JeNaTh HPUKHUIKY, BBIIOJIHIATH NPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJoM M3 3TUX MHOXECTB pPacCMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

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 oOydaromuecs OBIAJAEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHON, TIPU PEIICHUH MPHUKIATHBIX



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  (opMysiaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4arommxcs, (GOpMHUPYIOTCS HaBBIKH JETyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKILIHNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (pOpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHUA, BBIYMCIATH IO (pUryp u oObEMBI T€l, HAXOAUTh CKOPOCTU WU
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DPKOHOMHUYECKHX, 33a/layax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYCHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU 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 TpearaloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
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 MCIIOJIb30BATh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
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 MOJAEIUPOBAHUS, KOTOPbIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KXK/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M 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 kypca «AnreOpa M Havaja MaTeMaTHYECKOrO
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 uncia. OOBIKHOBEHHBIC U JICCATUYHBIE JIPOOHU, IMPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepanmuy ¢ JCWCTBUTEIBHBIMH  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaxosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHI, COACPIKAITUX JIOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

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



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HEeU€THBIC QyHKIMU. [lepronuueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus: QyHKIIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX TPA(UKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIEHH C HATYpaJIbHbIM MTOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKIHNA YUCIOBOTO apTyMEHTA.

QOYHKINOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOn VHTYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
MOCJEeA0BaTENbHOCTU. VICTOpHS BO3HMKHOBEHHMSI MAaTeMaTHYECKOrO aHallh3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoieHToB. Mcmnosib30BaHWE TPOTrPecCUH IS PEIICHUs peajbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble GyHKIIMM W WX CBOMCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. [lnarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

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 o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LEbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHru W3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
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 O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHHs ypaBHEHHMM W 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 aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTbH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HhOPMYJIOH WK TpaduKoMm.

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

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 auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk 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 COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
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
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, OTHOIIEHWHA MEXAYy 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 HCIOJb30BAHUEM 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 CYKICHUS 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 HCCJIEN0BATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
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 33/1a4u;

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,
WJUTIOCTPUPOBATh TpapruecK;

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'PAMOTHO BBIPaXXaThb CBOK 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, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO 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
y4E€TOM UMEIOIINUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYAHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
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
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

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:

Yucii1a ¥ BBIYUCTICHUSA:

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

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEIIeHUs TPUKIAIHBIX 3a7ad 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 uHucIa, 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:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

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

CcBOOOJIHO ONEpUPOBATh 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 JINHEWHBIX YPAaBHEHH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU 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 KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

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

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3aAaHUs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYJIU QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

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 ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpaJbHBIM 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, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHNE U MIOCTPOCHUE UX TPAPUKOB;

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

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

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 MAaTEMaTHYECKOTOo aHaju3a KaK aHalu3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a]1ay;

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;

UCIIOJIb30BaTh T€OMETPUUECKUM M (PU3UYECKHUI CMBICT MPOU3BOJHON 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 PELICHNUH 33]a4 U3 JIPYrUX y4eOHBIX PEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3ybTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ 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,

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.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIC, MMOKAa3aTeIbHBIC |
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUUOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKue METOJIbI /Il PEIICHUSI YPaBHEHU U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHATHAMU: TpadUKH TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEITUPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
M .P
1 HOTOYWICHBI auHOHaanmci ypaBHEHUS U 24 1 https://educont.ru/
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
o .
2 yHiUHH 1 rpaguich. CTenennas gymkis ¢ 12 1 https://educont.ru/
LEJIbIM IT0Ka3aTeIeM
A 7 N-ou .
3 pubMETHIECKII KOpEHb N-01 CTENeHU 15 1 https://educont.ru/
WppaumonanbHble ypaBHEHUS
IT B!
4 okazarenbHas pyHkuud. [TokazarenbHble 10 1 https://educont.ru/
ypaBHEHUS
JI .
5 OrapupMitieckas QyHKUIA 18 1 https://educont.ru/
Jlorapudmudeckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1 https://educont.ru/
ypaBHEHUS
7 [TocnenoBarenbHOCTH U MPOTPECCUU 10 https://educont.ru/
8 HenpepsiBabie dynkiuu. [IponsBoanas 20 https://educont.ru/
IT
9 OBTOPeHHe, 000011IeHHEe, CUCTEMATH3AIUS 5 1 https://educont.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
" .
1 CCHeHOBaHIfe (ymKii ¢ momormpIo 22 1 https://educont.ru/
MIPOU3BOTHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 https://educont.ru/
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 https://educont.ru/
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1 https://educont.ru/
norapuMUUEcKre HEPaBEHCTBA
5 KommekcHbie uncna 10 https://educont.ru/
6 HarypanbHble u niensle yucna 10 https://educont.ru/
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX 12 1 https://educont.ru/
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 https://educont.ru/
9 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 16 5 https://educont.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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https://educont.ru/
https://educont.ru/
https://educont.ru/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

[[MHOXkeCTBO, Onepali Hajl MHOXECTBAMHU U UX

1 . 1
CBOICTBa

2 Huarpammsl Ditniepa-Benna 1

3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Pannonanbueie yncna. OObIKHOBEHHBIE U

4 JECSITUUHBIE TPOOU, TPOLIEHTHI, OECKOHEUHbIE 1
MePUOIUYECKHIE IPOOH
Pannonanbueie yncna. OObIKHOBEHHBIE U

5 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
NePUOANYECKHUE TPOOH

6 [Tpumenenue apoOeil ¥ MPOLIEHTOB VI PELICHUs 1
MPUKIIAIHBIX 3a7a4

; [Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIIeHUs 1
MPUKIAIHBIX 3a7a4

8 [elicrBuTenbHble yncia. PanmonanbHble U 1
UppaIrMoHaIbHbIC YHCIa

9 ApudmeTnueckue onepaluu ¢ 1eHCTBUTEIbHBIMU 1
qrcIaMu

10 Moaynb AEHCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa

11 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa 1

BBIYHUCJIIEHUN




OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-

12 palOHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
paLMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorouieHsl OT OJHON NEpEMEHHOM. [lenenne

15 MHOTI'O4YJICHA Ha MHOTOYJIEH € OCTaTKOM. Teopema
besy

16 MHoOTOo4JICHBI ¢ TeTBIMEA KO3 QHUIIHeHTaMHU.
Teopema Buera

17 Pemenue cucreM JIMHENHBIX ypaBHEHUN

18 Pemenne cucreM TMHENHBIX YpaBHEHUN
Matpuua cucTeMsl JIMHEWHBIX YPAaBHEHUM.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYECKui
CMBICII U CBOMCTBA; BBIUMCJICHUE €r0 3HAYCHUS

20 Onpenenurens MaTpuLbl 2X2, €ro FeOMETPUYECKUI
CMBICJI M CBOMCTBA; BBIUMCIICHUE €r0 3HAYECHUS

91 [Ipumenenue onpenenutens Uisl pELIEHUs] CUCTEMBI
JIMHENHBIX YPaBHEHUN

99 Pemenue npuknaaHpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHENHBIX YPaBHEHUN

93 Pemenue npuknaaHbpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS
1 HepaBeHcTBa. CHUCTEMbI TMHEWHBIX ypaBHEHUN"

o5 OyHK1MS, criocoObl 3a1anus GyHku. BzanmMuo

obpatubie ¢pyHkiuu. Kommosurmus ¢yHKImiz




I'paduk pynkumu. dnemMeHTapHBIC TPEOOPaA3OBaAHUS

26 .
rpa¢gukoB QpyHKITHI
OO6nacth ornpeesieHsl 1 MHOXKECTBO 3HAUCHUN

27 ¢ynkunu. Hynu ¢pynkuuu. [IpoMexxyTku 3HaK
MOCTOSIHCTBA

28 Yérasie n Heu€THbIe QyHKIMU. [leproanyeckue
¢bynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKLIUU

29 Maxkcumymbl 1 MUHUMYMBI GyHKIMU. Hanbonbee
U HauMeHblIllee 3HaueHHe (QYHKIUN Ha IPOMEXYTKE

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHEHAs
byHKUIUM

31 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduxoB 3Tux GyHKUINH

39 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE
rpaduxoB 3Tux GyHKINN

33 Crenensb ¢ nensiM nokaszareneM. buaom Herotona

34 Crenensb ¢ 1ensM nokasaresneM. bunom Herorona

35 CrenenHast QyHKIUS C HaTypalbHBIM U LIEJIBIM
nokazareneM. E€ cBolicTBa u rpaguk

36 Konrponbnas pabora: "Crenennas ¢pynkuus. Eé
cBoiicTBa U rpapuk"

37 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U
€ro CBOMCTBA

38 ApudmeTnuecknii KOpeHb HaATypaIbHOW CTENEHH U
€ro CBOMCTBA

39 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHI,
COJIepKAIINX CTETIEHH U KOPHU

40 [IpeoOpazoBaHms YUCITOBBIX BHIPAKCHUH,




COACPpKAMUX CTCIICHU U KOPHU

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUH,

41 COJIepKalUX CTENEHU U KOPHU

42 Uppanmonansubie ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

43 Wppannonanbuble ypaBHeHNs. OCHOBHbBIE METObI
peLIeHNs HPPallOHAJIbHBIX YpaBHEHUN

44 UppanmonansHbie ypaBHeHUs. OCHOBHbBIE METObI
pelIeHNs HPPaLlMOHAJIbHBIX YpaBHEHUIN

45 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
UPPALMOHATILHBIX YPaBHEHHIM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
UPpaLMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPaLMOHATILHBIX YPABHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UPpaAlMOHATILHBIX YPaBHEHHIA
CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK

49 GyHKIIMKM 0OpaTHOM CTENEHU C HATypaIbHbIM
MoKa3aresnem
CaoticTBa U rpad UK KOpHSI N-Oi CTENEeHH KaK

50 GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHbIM
noKa3aTresieM

51 KonTtponbHas padora: "CBolicTBa U rpadyK KOpHs
n-oit crenenu. MppanuonanbHble ypaBHEeHUs"

59 CremneHb ¢ pallMOHATIBHBIM [TOKA3aTeleM U e€
CBOMCTBa

53 CreneHs C pallMOHATIBHBIM ITOKa3aTeeM U e€




CBOMCTBA

CrenieHb ¢ panrOHAJIBHBIM IIOKa3aTCJICM U eé

54 . 1
CBOWCTBA

55 [ToxazaTenpHas GyHKIHS, €€ CBOWCTBA M rpaduK 1

56 Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS 1
ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINN AT peIIeHUs 1
YpaBHEHUN

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pelLleHHs TOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHH

60 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bBI 1
pelLIeHHs TOKa3aTeIbHbIX YpaBHEHUN

61 KonTtponpnas padora: "[lokazaTensHas GyHKIHS. 1
[ToxazarenbHble ypaBHEHUS"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucmna. CoiicTBa jporapudma 1

65 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMbI 1

66 JlecaTUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
JorapupMbl

68 [TpeoOpa3oBaHue BRIpAKESHHN, COACPIKAIIIX 1
JorapupMbl

69 [TpeoOpa3oBaHue BRIpAKESHHN, COACPIKAIIIX 1

Jorapudmbl




70

Jlorapugmmueckas QpyHKIus, €€ CBOHCTBA U Tpaduk

71 Jlorapudpmuueckas ¢hyHKus, €€ cBOHMCTBA U IpaduK

79 Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS
ypaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS
ypaBHEHUI

74 Jlorapudmuueckue ypaBueHusi. OCHOBHbBIE METO/IbI
peleHus JorapuMUIECKuX ypaBHEHUN

75 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IbI
pelieHus JorapuMUIECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBaeHus. OCHOBHBIC METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
Jorapu(pMUUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMHUUECKUX ypaBHEHUH

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

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC YUCIOBOTO
apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIOBOTO
apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO
aprymeHra

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO
aprymeHTa

84 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEICHNE

TPUTOHOMETPHUECKUX (PYHKIIMIA YUCIOBOTO




aprymeHra

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPE/ICIICHNE

85 TPUTOHOMETPHUYECKUX (PYHKIUN YHUCIOBOTO 1
aprymMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1
90 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BhIPAKESHUN 1
91 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [IpeoOpa3zoBaHKre TPUTOHOMETPUICCKUX BhIPAKESHUN 1
93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1
95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1
98 Pemnienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1
99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1
100 Pemnienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1
101 Konrtponsnas pabdora: "Tpuronomerpuyeckue 1
BBIPa)KEHUS U TPUTOHOMETpUYECKHE ypaBHEHU"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS
102 nociueaoBarenbHocTell. Meron MaTeMaTHUeCKOn 1
WHTyKIIUU
MOHOTOHHBIE B OTPAaHUYCHHBIC
103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a 1

OECKOHEYHO MaJIbIX




104

Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaro1asi reoMeTpuiecKas 1
nporpeccus

107 CymMma 6eckoHEeuHO yOBIBarOIIEi reOMeTpUIecKOi 1
POTpecCcuu

108 JIvHEeHbIN 1 SKCOHEHIMANIbHBIN pocT. Yuco e. 1
@dopmyiia CIIOKHBIX MPOLIEHTOB

109 JIMHENHBIN 1 SKCHOHEHUMANIbHBIN pocT. Yuco e. 1
@dopmyiia CIIOKHBIX POLIEHTOB

110 Hcnonp3oBaHne mporpeccuu Ui peuieHus 1
pearbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KoHntpoinbHas padora: "[locnenoBareIbHOCTH U 1
nporpeccun”

112 HenpeprsiBHbIe QyHKIINN U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI IpaduKOB GyHKIUN 1

114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

115 CaolicTBa (DyHKIMI HETIPEPHIBHBIX HAa OTPE3KE 1

116 MeTtox MHTEPBAIIOB JUIsl PELIEHHSI HEPAaBEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1

118 MeTtox MHTEPBAIIOB JUIsl PELIEHHSI HEPAaBEHCTB 1

119 [IpumeHeHne cBONCTB HENPEPHIBHBIX (YHKIUH [ 1
pereHus 3a1aq

120 [IpumeHeHue CBOWMCTB HENPEPHIBHBIX (DYHKIIUN IS 1
peleHus 3aaa4

121 [lepBas u BTOpast npon3BoAHbIE HYHKIUN

122 Omnpenenenue, TeOMETPUIECKUI CMBICI




MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICT TIPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUU 1
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
128 [Tpon3BoHAs CYMMBI, TPOU3BEICHHS, YACTHOTO 1
KOMITO3UITUH (DYHKITHI
129 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA
130 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA
131 KoHntposbnas padora: "[IponsBognas” 1 1
132 [ToBTOpEeHUe, 06001ICHNE, CHCTEeMAaTU3aNS 3HAHUN 1
"VpaBuenus"
133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"OyHKkuun"
134 Wrorosas koHTposibHas paboTa
135 HToroBas KOHTpoOJbHAsA paboTa
136 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [TprMeHeHne NPOU3BOIHOMN K UCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

5 [TpumeHeHne NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GyHKLUH HA MOHOTOHHOCTb U SKCTPEMYMBI

3 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

4 [TpuMeHeHre NPOU3BOIHOMN K UCCIIEI0OBAaHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GyHKLUH HA MOHOTOHHOCTb U AKCTPEMYMBI

6 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

7 Haxoxnenne HanOobIIero 1 HAMMEHbIIETO 1
3HauEHUs HEMPEPBHIBHON (PYHKIIMU HA OTPE3KE

3 Haxosxnenne HauOoJbIIero 1 HAMMEHBLIETO 1
3HA4YeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke

9 Haxoxnenne HanbobIIero 1 HANMEHBILETO 1
3HauEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

10 Haxoxaenne HanOoIbIIero 1 HAMMEHbIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUHM HA OTpE3Ke

11 HaxoxneHre HanOobIIero 1 HAMMEHbBIIETO 1
3HaYeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke

12 Haxoxnenre Haubob11ero 1 HaMMEHbIIEro 1

3HAYEHUS HETIPEPHIBHOM (DYHKIIMU HA OTpe3Ke




[IprmeHeHnre npOou3BOIHOM [T HAXOXKIACHUS

13 HaWJIy4lIero peleHys B IPUKIAAHbIX 3aa4ax

14 IIprumeHeHre npOU3BOIHOM [l HAXO0XKACHUS
HAWJIy4IlIero peleHus B IPUKIIAIHbIX 3a/1a4ax
[IpuMeHeHne MpOU3BOIHOM ISl ONpeIeIeHUs

15 CKOPOCTH U YCKOPEHHS IIpoLecca, 3aJaHHOTO
dbopmyoi uim rpaguKoM
[IpumMeHeHne MpOU3BOIHOM ISl ONpeIeIeHUS

16 CKOPOCTH U YCKOPEHHS IpoLecca, 3aJaHHOTO
dbopmynoit unu rpadpukom

17 Komrmozumus ¢pyHKIui

18 Komnosumus ¢pyHkimii

19 Komnosunus ¢pyHknumit

20 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOpPJMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue GyHKIMIMA ¢
MTOMOIIIBIO TTPOU3BOAHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpazHbie neMeHTapHbIX GyHKIMH. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

25 [TepBooOpa3zHble anemMeHTapHbIX GyHKIMH. [IpaBuia
HaXO0X/IEHUS MEPBOOOPa3HbBIX

26 Hurerpain. I'eomeTpuyeckuii CMbICI MHTETpasa

97 Brruucnenue onpenenéHHOro HHTErpaia 1no

dbopmyne Herotona-Jleitoaura




Brpluucnenue onpenenéHHoro MHTerpaia 1o

28
dbopmyne Hetotona-Jleitoaua

29 [IpumeneHne nHTErpaia 1 HaXOXKICHUS
IUIOINACH TUIOCKUX (QUTYp

30 [TpuMeHeHue UHTErpaia A HaXOXKACHUS 00bEMOB
reOMETPUYECKUX Tel

31 [Tpumeps! pemenuii muddepeHraITbHbIX
ypaBHEHUH

32 [Tpumeps! pemennii mudpepeHramTbHbIX
ypaBHEHUI
MareMaTHuecKkoe MOJICIIMPOBAHUE PeaIbHBIX

33 MIPOIIECCOB € MOMOIIBIO AU dHepeHIInaTbHBIX
YpaBHEHUN

34 KonTtponsHas padora: "[lepBoobpazHast u
uHrerpan"”

35 Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U
rpaduku

36 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U
rpaduxu

37 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U
rpaduxu

39 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U
rpaduxu

40 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C
MOMOIIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH

41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUH C




[IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C

42 MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH 1

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpUroHOMETPUYECKHUX HEPABEHCTB 1
KonTtponpnas pabdora: "I'paduku

48 TPUTOHOMETPUYECKUX (YHKITHIA. 1
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OcCHOBHBIE METOJIbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHUs Jorapu(pMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIEC METO/IbI PEIICHUS JIoTapU(PMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1




HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA UPPALlMOHAJIbHBIX

57
HEPABEHCTB

58 OCHOBHBIE METO/IbI PELLICHUS] UPPALITOHAIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELLIEHUSI UPPALUOHATIBHBIX
HEPABEHCTB

60 OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

61 ['paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX
YpaBHEHUN

62 ['paduueckue MeTob! pereHus: UppaoHaIbHbIX
ypaBHEHUI

63 I'padrueckue MeTo bl peLIeHNs TOKa3aTeNbHbBIX
ypaBHEHUI

64 ['padrueckue MeTo bl peLIeHNs TOKa3aTeNbHbBIX
HEPABEHCTB

65 I'padmuueckue meTos! penieHus JorapupMuIecKux
ypaBHEHUU

66 I'padrueckue MeToIbl pelIeHus JorapuPpMUUECKIX
HEPABEHCTB

67 I'padrueckue MeToIbl pelIeHUs JOrapuPpMUIECKIX
HEPABEHCTB

68 ['padmyeckue METOABI pelIeHHs TOKA3aTeIbHBIX U
norapu(MHUUECKUX YpaBHEHUN

69 I'paduueckue MeTobl peleHHs MoKa3aTeIbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUH

70 ['padmyeckue METOABI peLICHHS TOKA3aTEIbHBIX U




norapupMHUECKUX HEPABEHCTB

['padmyeckue MeTOAbI pelIeHUs MOKa3aTeNbHbIX U

& norapu(pMHUECKUX HEPABEHCTB

79 KoHnTtposbHas padora: "UppanroHaibHbIe,
HoKa3aTesbHbIe U JJorapudmMuyeckue HepaBeHcTBa"
KommuiekcHbie uncna. Anredpandeckas u

73 TpUrOHOMETpHYecKast (GOpMBI 3arnucu
KOMILJIEKCHOT'O YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

74 TpUTrOHOMETpHYeCcKast HOpMBI 3arucu
KOMIUIEKCHOT'O YHClIa

75 Apudmernueckue onepanuy ¢ KOMIJICKCHBIMU
YHCcIaMU

76 Apudmerndeckre onepanu ¢ KOMILTICKCHBIMU
YHCcIaMU

77 N3006pakeHne KOMIJIEKCHBIX YKCEN Ha
KOOPAWHATHOM IIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

81 [IpuMeHeHre KOMIIEKCHBIX YUCET JUISl PeLICHHS
(bU3NUECKUX U TEOMETPUUYECKHX 33734

82 KonTponbhas pabora: "KommiekcHsie yncna'

83 Harypanbnble u nensie yucia

84 HatypanbHble u 1emnble yncna




85

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTHU LEJIBIX YUCCII

86 [TprMeHeHHe NPU3HAKOB JI€ITUMOCTH LIEJIbIX YUCEI

87 [IpumeHeHne NpU3HAKOB AETUMOCTH LENBIX YUCEI:
HOJ/l n HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENIBIX YHCEIL:
HO/Zl u HOK

89 [TprMeHeHre NPU3HAKOB JIEIMMOCTH LIEIIbIX YHCEN:
OCTaTKH 110 MOAYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:
OCTaTKH 110 MOAYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENIbIX YHCEI:

91 anroput™ EBKkimnaa juid peiieHus 3a1ad B LEblX
yHuclax

92 KoHTtpoinbHas padora: "Teopus menbix uncen"

93 CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS

94 CucreMa 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUHN

96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATbHBIX YPaBHEHUH

97 OCHOBHBIE METOJIbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHBIX YPABHEHUN

08 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNIbHBIX YPaBHEHHI

99 OcCHOBHBIE METO/IbI PELLIEHUsI CUCTEM U

COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHM




OCHOBHBIC MCTObI pCIICHUA CUCTCM U

100 COBOKYITHOCTEH Jorapu(pMUUEcKUX ypaBHEHHI
[IpuMeHeHne CUCTEM K PEIICHUI0 MaTeMaTHYECKIX

101 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTe HAYKU U
peanbHON )KU3HU, HHTEPIIPETAIUS ITOJTy4YSeHHBIX
pe3yabTaToB
[IprMeHeHre CUCTEeM K PEIICHUI0 MaTeMaTHUYEeCKUX

102 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTe HAYKU U
pearbHON )KU3HH, HHTEPIIPETAIUS TTOJTy4YSeHHBIX
pe3yabTaToOB
[IprMeHeHre HEPABEHCTB K PEIICHUIO

103 MaTeMaTUYECKUX 3a7a4 U 337a4 U3 Pa3InyHbIX
oOnacTell HayKu U pealbHOM KU3HH,
MHTEPIpPETaNs OJYICHHBIX Pe3yIbTaTOB
KonTponbhas pabota: "CucteMbl paliluOHaIbHBIX,

104 MPPALMOHAIIBHBIX TIOKA3aTEIbHbIX U
JorapupMHUECKUX ypaBHEHUN"

105 PanmonaneHble ypaBHEHHMS C MTapaMeTpaMu

106 ParnmonanbHbIe HEPaBEHCTBA C ITApaMETPaMu

107 PanronaneHbIe CUCTEMBI ¢ TApaMETPAMU

108 WppanmonansHbie ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

109 HppanrioHanbHble CUCTEMBI C ITapaMeTpamMu

110 [Toka3zarenbpHBIE YpaBHEHHS, HEPABEHCTBA C
napameTpamu

111 [loka3zarenbHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C

napameTpamu




113 Jlorapugpmuueckue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C ITapaMeTpamMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpUroHomMeTpru4eCcKUe CUCTEMBI € ITapaMeTpaMu 1
[TocTpoeHue u uccnea0BaHne MaTEMAaTUYECKUX

117 MOJIeNIel peaTbHBIX CUTYAIMH C ITOMOIIBIO 1
YpaBHEHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNe MAaTEMATUIECKIX

118 MOJIEJIEN PEANbHBIX CUTYyallid C OMOILBI CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNe MAaTEMATUIECKIX

119 MOJIEJIEN PEANbHBIX CUTYyallid C OMOILBI CUCTEM 1
YPaBHEHUH € ITapamMeTpamMu

120 KonTponbhas pabora: "3anauu ¢ napamerpamu” 1

121 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUA: 1
"VpaBHenus"

122 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"VpaBuenus"

123 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"VpaBHenus. CucreMsl ypaBHEHUN"

124 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUA: 1
"HepaBencrsa"

125 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIisI 3HAHUN: 1
"Hepasencrna"

126 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allks 3HAHUMN 1
"HepaBencrsa"

127 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3aIIUsI 3HAHUI: 1

"IIpousBoaHas u €€ npuMeHeHue"




[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIMS 3HAHUIA:

128 ) 1
"[IponsBoaHas u e€ mpumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alMs 3SHAHUN 1
"IIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 00001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"UuTerpan u ero npuMeHeHue"

131 [ToBTOpEeHue, 06001IeHNE, CHCTEeMAaTU3allMs 3SHAHUN 1
"®yHkun"

132 [ToBTOpEeHUe, 06001ICHNE, CHCTEeMAaTU3aNS 3HAHUN 1
"Oyaruun"

133 [ToBTOpeHue, 06001IeHUE, CHCTEMATH3AIUS 3HAHU: 1
"OyHkuun"

134 Hroroas xonTpoasHas pabora

135 HroroBast kKoHTpoIbHAs paboTa

136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yjabTara
1 Yuciia 1 BBIYUCICHUS
11 OnepupoBarh MOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATHYHAS APOOb, TPOLEHTHI
12 Boimonusate  apudmernyeckue omepanudd € palMOHATBHBIMU |
' JEHCTBUTEILHBIMU YU CIIAMU
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYUCIICHHUS, HUCIONB3YS  IpaBUIIa
' OKpYTJICHUS, IeJIaTh MPUKUIIKY U OIIEHKY pe3yJIbTaTa BHIYMCICHHUI
OrnepupoBaTh MOHITHAMH: CTENEHb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 (dbopMa 3amucH AEMCTBUTENHHOTO YKCIIa, KOPEHb HATypalIbHOW CTEINEHHU;
' KCIIOB30BaTh MOAXOAIIYI0 (JOPMY 3alUCH JIEHCTBUTEIbHBIX YHCET IS
peuieHus: MpakTUYECKHX 3a/1a4 U MPEICTaBICHUS TaHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAaHT'€HC MPOU3BOJBHOIO
15 yIJjia; WCIOJb30BaTh 3alUCh TMPOU3BOJBHOIO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (YHKIIUU
2 VYpaBHEHHUs 1 HEpAaBEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnroHaIbHOE, UPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
25 BoeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHIE YPaBHEHUS
BrimonHsaTe npeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAITMOHATIBHBIX
2.3 BBID@XKEHUII M pelaTh OCHOBHBIE THUIBI 1EJbIX, PAllMOHAIBHBIX U

HPPALMOHAIIBHBIX YPABHEHNUH U HEPABEHCTB




[IpumeHsTh ypaBHEHHS W HEpaBEHCTBA JJISl PEIICHUS MaTeMaTHYEeCKHX

24 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU M peabHON )KU3HU
MogenupoBaTh peajibHble CHUTyallUd Ha S3bIKE aiureOpbl, COCTaBIATH
2.5 BBIPQKEHUS, YpaBHEHHUs, HEPABEHCTBA I10 YCIOBHUIO 33J]a4l, UCCIIEI0BaTh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arIapara anreopbl
3 OyHKIUH U TpaPuKH
OnepupoBaTh TNOHATHUSAMH: (YHKIHA, CIOCOOBI 3amaHusl (DYHKIHH,
3.1 00JlacTh OmpeieNeHuss M MHOXKECTBO 3HAaueHUM (YHKIUHU, Tpaduk
(GyHKIMH, B3aUMHO OOpaTHbIE (DYHKIHH
3.9 OnepupoBarh MOHATHSIMH: YETHOCTh M HEYETHOCTh (PYHKIHMH, HYIU
' (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku pyHKIUN 11 pellieHus] ypaBHEHU N
"y Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUHU, KBaJAPATHUIHOMI
' (GyHKINHU, CTENeHHON (DYHKIMH C IIETTBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
. 3aBUCHMOCTEH NpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuyeckoro ananusa
i1 OmnepupoBarh MOHATHAMHU: TOCIEIOBATEIBHOCTD, apudmMeTHueckas u
' reoMeTpHyecKasi Iporpeccuu
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBaIOLIasi TreoMeTpHuecKas
4.2 mporpeccusi, cymma O€CKOHEYHO  YOBIBAIOIIEH Te€OMETPUYECKOU
porpeccuu
4.3 3amaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMU CIIOCO0aMU
44 Hcnonb30oBare CBOMCTBA IMOCIEAOBATEIBHOCTEN U IPOrPECCUU  JUIS
' peleH sl peaabHBIX 3329 IPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OmnepupoBarh MOHATUSMHI: MHOKECTBO, ONIEPAITUH HAJ MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM —ammmapar il ONMHCAHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TPH pEIICHWH 3aJady W3 JAPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHSMHU:  OIpENEICHUE, Teopema,  CIEICTBHE,

JA0Ka3aTCJIbCTBO




11 KIIACC

Kon IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsaeMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yabrara
1 Yuciia v BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIO0JIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX YHCEJ, PA3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHOXUTENHN IS PELICHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapum  yucia, JECITUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU JMJi NPeoOpa3oBaHUs BbIPAKEHUM,
2.1 OIEpUPOBATH IOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COIEP)KAIIUX JIOTapu(pMBL;
2.2 OINEepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 Haxonuts penieHust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PEIICHUS
MIPAaKTHUYECKUX 3a/1a4
25 Haxomute  pemieHMss OPOCTEHINIMX  CUCTEM M COBOKYITHOCTEH
' palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallMM Ha $3bIKE anreOpbl, COCTaBIIATh
25 BBIPAKECHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 33aJa4H,
' UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BaHUEM armapara
anreopsl
3 OynHkmn 1 rpadukm
31 OnepupoBaTb MOHATHSAMU: TEpUOAMYECKas (QYHKUHUSA, MPOMEKYTKU

MOHOTOHHOCTH (bYHKI_II/II/I, TOYKH SKCTPEMYyMa (I)YHKI_[I/II/I, HauOoJIbIIIee U




HaUMCHBIIICC 3HAYCHUA (byHKHI/II/I Ha MPOMCEXKYTKE, UCIIOJIB30BAaTh UX IJIA

uccien0BaHus (QyHKIUH, 33laHHOM rpaguKomM

OnepupoBaTh MOHATUSAMHU: TPAPHUKH TOKA3aTEIbHON, JIOTapUPMHUUIECKON 1

3.2 TPUTOHOMETPUYCCKHX (PYHKIMIA, W300pakaTb HX Ha KOOPAMHATHOMN
IUTOCKOCTHU U UCTIONIb30BATh JUIS PEIICHHs YPaBHEHUH U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH TIpaduKku  JHHEHHBIX
3.3 YPaBHEHMH M HCIOJb30BaTh WX Ul PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCLUILINH
4 Hauana maremMaTHueckoro aHajimza
OnepupoBaTb MNOHATUSAMM: HeENpepbiBHAas (QYHKLIUSA, [POU3BOAHAS
4.1 (GYyHKIMU; WCHOJB30BATH T'€OMETPUYECKUH W (DU3HYECKHA CMBICT
IPOM3BOIHON JJIS pellIeHus 3a/1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' MPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh TPOM3BOAHYIO U UCCIEAOBAaHHS  (DYHKIUMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHATh PE3yJIbTAaThl UCCIEIOBAHUS K
MIOCTPOCHUIO rpapuKOB
44 Mcnonb30BaTh MPOU3BOJHYIO JUISI HAXO0XKJIEHHUS] HAaWIYUIIEero PeLIeHus B
' NPUKJIAHBIX, B TOM YHCJIE€ CONMATBHO-YKOHOMHUYECKUX, 3a1auax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Has W WHTErpaj; IOHUMATH
' reoMeTpPHUECKUI U (PU3NYECKUN CMBICI UHTErpaa
16 Haxonute nepBooOpa3zHble 3NE€MEHTAPHBIX  (QYHKIUH, BBIYUCIATH
' uHTerpain no gopmyne Hetotona — Jleitbuuna
47 Pemrate mpukiamHbie 3a1a4M, B TOM YUCIIE COMUAIBHO-IKOHOMHUYECKOTO

u (I)I/BI/ILIGCKOFO XapaKkTepa, CpEACTBAMU MATEMATUYICCKOTO aHAJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna u BIYUCIIEHUSA
Panyonanenple  yucna. OOBIKHOBEHHbIE M JECSATUYHBIE JpPOOM, IPOLIEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHEe  ApoOu.  ApudmeTHdyeckue  Omepamuu ¢
11 paLMOHATIBHBIMU YHUCIaMH, IPpeoOpa30BaHUs YUCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei
3HAHUM U pealbHOM KU3HU
JeiictBuTenpHble  yMciaa.  PanuvoHanmbHBlE M MppallMOHAIbHBIE — YHCIA.
1.2 Apudpmernueckue onepanuud ¢ JACUCTBUTENbHBIMU uuciaMmu. [IpuOnmxEéHHble
BBIUUCIICHHS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenenp ¢ nenbiM nokaszareneM. CrtaHgapTHas (opma 3amucu JeMCTBUTENBHOIO
1.3 yrcna. Vcnonp3oBanne moaxossiiei popMbl 3alHCH ACHCTBUTEIBHBIX YHCEN IS
pelLeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernuecknuil KOpeHb HaTypaJIbHOM cTeneHu. JeHcTBHs ¢ apupMETHUECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyC, KOCMHYC W TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE IPEOOpa30OBaAHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUUYECKUX BBIpa)KEHUII. OcHOBHBIE
' TPUTOHOMETPHUYECKHE (HOPMYIIBI
23 VYpaBHeHUe, KopeHb ypaBHeHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBa. MeToj
' WHTEPBAIOB
2.4 Pemrenue nenpIx U 1poOHO-paAIIOHAEHBIX YPaBHEHUH U HEPABECHCTB
2.5 Pemenne nppanvoHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHI
2.7 [TpumeHeHrne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTHIECKHX 3a7ad U 3a1a4




W3 pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH
3 DOyHKINUH U TpaPUKH
31 OyHknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC
. byHKIIUN
3.2 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymn ¢dyHximm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIuS C HATypaJbHBIM M ILENbIM IOKa3areneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuronomeTrpudeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIHUN
' YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro anaamsa
a1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOCIEAOBaTENbHOCTEl. MOHOTOHHBIE
' MOCJIEIOBATEIBHOCTH
Apudmernueckass M TeoMmMeTpuyeckas Iporpeccud. beckoHeyHO yObIBaroIias
42 reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMEeTpUYECKOU
' nporpeccuu. Dopmyna CIOXKHBIX TNPOLEHTOB. lcronb30BaHue Nporpeccuu Jis
pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanuud Haj MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO ammapaTa s ONMCaHUS peajbHbIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33Ja4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna u BBIYMCICHUS
1.1 HarypanbHble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX Yncel
1.2 CreneHb ¢ palioHaJILHBIM TMOKa3aTeneM. CBOWCTBA CTENECHH
1.3 Jlorapudm uncna. JlecaTHUHbIE U HATYpaJIbHBIE JTOTapH(PMbI
2 VYpaBHeHUs U HEPaBEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxeHUil, copepKalIuX JOrapupmbl
2.2 [IpeoOpa3oBaHue BRIpAKESHHIA, COACPIKAIIINX CTENCHH C PAI[IOHATEHBIM




IIoKa3aTcjIcM

2.3 ITpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapupmMuueckre ypaBHEHHS 1 HEpaBEHCTBA
26 Cucrembl JHMHEHHBIX ypaBHEHWH. PelleHne MNpUKIAagHBIX 3a7ad C I[IOMOUIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUUYECKUX 3a]1a4
' U 337124 U3 pa3InYHbIX 00JIacTe HAyKU U peaIbHOM KU3HU
3 OyHKIIMU U Tpaduku
Oynkuus. Ilepuoguueckue ¢yHkunu. IIpomMexxyTku MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKUIuH. HawnOonbpinee W HauMeHbIee 3HAUYCHHUE
(GYyHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs] YPaBHEHUH U JIMHEHHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIUH I UCCICIOBAHHS — TPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT NPU PEIICHUM 33734 U3 JAPYIHX Y4eOHbIX
MIPEAMETOB U PEaJIbHOMN KU3HU
4 Hauana marematndeckoro ananmnsa
4.1 HenpepriBable pyHKIIMU. MeTo HHTEPBAIOB /1JIs1 PELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICT POU3BOAHON
43 [IpousBonHble 3yeMeHTapHbIX (YHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKLIUI
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpeMyMbl. Haxoxnenrne HanOoJbIIero U HaUMEHbIIEro 3Ha4eHUs (QyHKLIHUU Ha
OTpE3Ke
IIpumeHeHre NpOU3BOAHOM JUIsl HAX0XKIEHUS HAWTY4IlIEro pelIeHHs B IPUKIIAIHbBIX
4.5 3ajayax, JJIs OINpeeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reoMmerpuueckuii M pusndeckuit cMpici. Boruncienne uuterpaita mo

¢dbopmyne Hetotona — JleitOnuna




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

BnaneHne meromamMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHS 3aad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSIMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH NMPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUA IpU PEIICHUM 3aj]ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCyKICHUN; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUN Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHbIX IPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM YHCJIE€ M3 JAPYruX Y4eOHBIX IPEIMETOB; YMEHHUE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIUCHIBaTh Tpadbl Ppa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpachI ITpU pCUHICHUU 3aaaY

VYMeHue onepupoBaTh MOHATHUSAMHU: HaTypaJbHOE YHCIIO, LIEJI0€ YHCIIO,
CTENEHb C IIEJIbIM M0Ka3aTeleM, KOPeHb HaTypaJbHON CTENEHH, CTEIEHb
C paluOHAJIbHBIM  IIOKA3aTeleM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JOrapupM 4HUCIa, CUHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJBHOTO YHCJIA, OCTATOK IO MOIYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€TMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKiIMIA MpH pelIeHnu 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJIEHMS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpPOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeyHO yObIBaloIlasi TEeOMETpPHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M0CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢opMa 3amuCHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3%3, onpenenurenb  MaTpULpL,

FCOMCTpI/I‘{eCKI/Iﬁ CMBICJI OIIPCACIINTEIA

YMeHue onepupoBaTh IMOHATUSAMU: palMOHAIbHBIEC, MPPALMOHAIIBHBIE,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApAMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUs MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (PYHKIIMHM, OrpaHUYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOM3BOJHOM, NEepBOOOpa3Hasi, ONpeneIEHHbIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, 4YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJHYIO Il HCCIEAOBAHUA (QYHKIIHM,
HaXOJUTh HaMOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIB30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MU HAXOXACHUS HAWIy4dlIEro

p€mi€HUA B NPHUKIAJHBIX, B TOM YHCJIC COUHUAIIBHO-DKOHOMHWYCCKUX M




($U3HYECKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
byHKUMsA, KOMIO3UIMSA (QYHKUIUH, TUHeWHas (yHKUIWs, KBaJpaTHYHAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKIUH, BBIOIHATH MPEOOpPa3OBAHHUS
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh T'PaQUKH sl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU peIIeHUH 3a7ay U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpaduku (QyHKOMH IS
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTU yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHME MOJEINPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECINM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMETHUECKOe, MeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATh,
MHTEPIPETHPOBaTh HH(OpPMAIINIO, TMPEACTABICHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOMCTBA peallbHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIIATh HH(POPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM 4YHCII€ C IPUMEHEHUEM
rpadu4eckux METOJOB W  JJIEKTPOHHBIX  CPEACTB; rpaduyecku

WCCJIEIOBaTh COBMECTHBIE HAONIOJEHUS C TIOMOIIBIO JUArpaMm




paccerBaHMs U JTUHEUHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOATHOCTh C HCIHOJb30BAaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
GOpMyITBI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (OopMyny MOTHOU
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEIWYMHA, pacIpelle]ieHue BepOATHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIy4ailHONH BeNWYHMHBI, (YHKUMU pacOpeleseHus U IJIOTHOCTHU
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeeNCHHIA;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNeHudl Juis
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; yMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HpIOTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHHUS JIJIs1 PEILICHUS 3a/1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYIpaHHBIA yroj, TPEXTPaHHBIM yroiy, CKpEeLIMBAIOLIUeCs IMpsMBbIe,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSMH; YMEHHE UCIOJIb30BaTh IIPU
pelIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIGHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TIOHATHH H

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH NNPAKTUYCCKHUEC 3aa9UN

10

YMeHue onepupoBaTh MOHATHUAMHU: IUIOMIAAL (GUTYphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTb

BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab




MOBEPXHOCTU MUPAMUJBI, MPU3MBIL, KOHYCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajljiesienuIeaa, MUpaMUabl, NpPU3MBbI, LWIMHIpA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUsS KOHYCa U LIWIMHIpA,
[apajuleJibHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHEHO
bopMyIUpOBaTh OMpEesIeHNs U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIWYHBIM TPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (QUIYpBI; yMEHHE
pacro3HaBaTh paBHBIC U TOJOOHBIC (PUTYpPBI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTCKTYpE; HUCIIOIb30BATh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHH 3a1a4 W3 APYrUX Y4eOHBIX
MIPEIMETOB M U3 PEATbHOMN JKH3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa/lb, O0BEM, IUIOIIAb MOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, MPSIMOYTOJBHOTO Mapaijiesienumea, MUPaMUIbl, PU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHE OOBEMOB

10JI00HBIX QUryp
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VYmenune ONCpUpPOBAThH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3oKEeHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHBIﬁ METO
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB

13

YMenne BBIOMpATh TOAXOAAIIMN METOA JUIsl pEIIeHHs 3a7adu,




IIOHVMMAHWE 3HAYMMOCTH MAaTEMaTHMKW B HW3Y4YCHHH IPUPOJHBIX H
OOIIECTBEHHBIX MPOILECCOB M  SBJICHHUM; YMEHHE pAacCIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTeMAaTUKM B MCKYCCTBE, YMEHHME IPUBOIMTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon

1 Yucna u BIYUCIIECHUS

11 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH HEbIX Yucel

12 Panuonanbnple uyuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, TMPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATYpaJbHOM cTeneHd. J[eHCTBHS ¢ apuPMEeTHIECKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ palMoOHaIbHBIM MoKasateseM. CBoiicTBa
' CTETIeHU

. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI

HevictBurenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUM

1.8 [IpeoOpa3oBanme BEIpAKESHUH

1.9 KommnekcHeie uncna
2 VYpaBHEeHUs U HEpaBEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS

2.5 Lenblie u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeeuTenb MaTPUILLbI

3 DOyHKINUH U TpaPUKH
31 OyHKIUs, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogunueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkuuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumymMbl ¥ MHHUMYMBI (GyHkuud. Hawmbomnblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IeldbIM MokazaTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkuui. CpoiicTBa  (yHKIHIA,
' HENpEepPbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccur. @opMyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkunu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHIA
[Ipumenenne npPOU3BOJHOW K HCCIEIOBaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposITHOCTB ¥ cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE




7.3

MHOrorpaHHUKH

7.4

Tenan IIOBEPXHOCTHU BpAIICHHUA

7.5

KOOpI[I/IHaTBI " BCKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Anre0Opa 1 Havajia MaTeMaTUYECKOro aHanmusa, 11 kiacce (yriyOneHHbIil
ypoBeHb), aBTOphl: A.I'.Mep3msik, [{.A.Homuposckuii, B.M.IlonskoB
AnreOpa 1 Hadalia MaTeMaTUYeCKOro aHanusa, 10 kinacc (yrryOneHHbIN

ypoBeHb), aBTOphl: A.I'.Mep3msk, /{.A.Homuposckuii, B.M.IlonsikoB

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET






