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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecsl OBJIAJICBAIOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKH, KOTopas (GOpMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHUMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIHMSIMH alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIUUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BaTh
00001IIeHNEe W KOHKPETH3allhi0, a0CTparupoBaHWE M aHAJIOTUI0, (opmMupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETICH peabHbIX CHUTYaIluH,
WHTEPHIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HMCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak 4dYepe3 YYeOHbId MaTepuas, CHOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyromeld MNpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSTCIILHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  ITOJTYYCHHBIH
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna



U BBIYUCIICHUS», «DyHKINU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT JApyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMM U pasnenamu. JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMAaTHUYECKUN aHaiu3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAJEBAaIOT BcE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, Y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTYyalluH, IPUMEHSITh 3HAHUS, MOJTYYCHHbIE TIPU U3YYCHUH Y4eOHOTO Kypca, s
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJaui, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

ConepxarenpHO-MeTOIMYeCcKass JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
¢bopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
palMoHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dbopM 3amucu 4Ymcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOIHATH MPUOIKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIpAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My crneuupuuecKkre 3aJayd W OIepaluu: AeJeHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATYypaJbHOW CTENEHH HA MHOYKECTBE KOMILJIEKCHBIX YHUCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3jNYHbIX 33734
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKU KaK HaykKd U €€ poJid B
MOCTPOCHUU MOJIEJeH peasbHOr0 MHUpPA, HIMPOKO MCIONb3YIOTCS 0000IIeHHEe U
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pa3nene IlporpamMMbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOy4alolUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
paloHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



cojepxalux mapaMerpsl. [lomydeHHbIE yMEHUS IIMPOKO HCIONBb3YIOTCA MpH
UCCIIEIOBaHUH (DYHKIUI C TIOMOIIBIO MPOU3BOIHON, MPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHasi comepkaTesbHas IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1o  dopMmynaMm, MOpeoOpa3oBaHUsl  PAIlMOHAJbHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaromuXxcs, (GOPMUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUISl PpEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (YHKIIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BhIpaXaTh (HOpMyJiaMy 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
YU HaBBIKOB, IO3BOJISIOIIMX BBIPAXKaTh 3aBUCHUMOCTHM MEX]y BEJIMYMHAMH B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMAaTHMYECKHX, TaK U MPUKIAJHBIX 3aj1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oO0bEMBI TEl, HAXOAUTh CKOPOCTH W
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAWTh HAWIY4YIIee pEIIeHWEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeabHO-MeToANYecKast JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYAET B
ceOs1 PJEMEHTHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOW MaTeMAaTHKA
W TIpeaiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH M €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHE
JUCIUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMaTh TEOPETUKO-MHOKECTBEHHBIH  SI3bIK
COBPEMCHHOM MAaTEMaTHUKH W HCIIOJIh30BaTh €T0 JIJIS BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHHUE OIPEACIEHHBIM
npaBWJaM  TOCTPOEHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIINIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJM3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOCIMPOBAHUS, KOTOPBIC NMPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOSHUSI MOJETEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aureOpbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pPe3yJIbTaToB. Takue
3aJTaHUS BIUICTCHBI B KQXK/IBIN U3 pa3eiiOB IPOrpaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOIB3YeTCs ISl PEIICHHUs MPHUKIAIHBIX 3amad. [lpu
pPEIICHUM  pEAbHBIX  TPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JesarenbHOCTh TI0 (OPMHUPOBAHHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hauasa
MaTeMaTHYECKOT0 aHaJIN3ay.

Ha wusyuenue ydeOHOro kKypca «Anredbpa W Hadyaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIE JPOOH, 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.
Apudmernueckre  omepanmuy ¢ JCUCTBUTEIBHBIMH  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noaXosen (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT 1JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa jnorapu¢pma. JleciTuuHble U HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHI, COACPIKAITUX JIOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[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.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
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
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHKE U TOCTPOEHUE UX TPA(UKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvana MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



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

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

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

MHoskecTBa M JIOTHKA

MHoOXxecTBO, onepanuy HaJ MHOXECTBAMH M MX CBOMCTBA. JlmarpaMmsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBknnaa aist pemeHus
3a/1ay B LENbIX 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 creneHr u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJa4 U3 pa3IUYHbIX O00JIacTell HAayKu W peanbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro 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 3aJ]adyax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe

MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHCHUM.
[NDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTH TPAKIAHCKOH MO3UIINN 00YJArOIIErocs KaK akKTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHMCKOro  OOIecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIICHUH,
MPOLIETyp TPaXTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE



B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMM B COOTBETCTBHUM C UX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHAX, chepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W peanu3oBBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

chOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIBbTYphl, TIOHUMAHUE BIIHSHUS
COITMATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOM
Cpebl, 0CO3HaHUE II00aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3a7ad B 00JacTu
OKpY’)KalolIel cpelibl, IJAHUPOBAHHE IIOCTYNKOB U OLIEHKA HMX BO3MOXHBIX
IIOCJIEACTBUN U1 OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W  OOIIECTBEHHOM  MNPAKTHKW, [OHUMAaHHE
MaTeMaTHUeCKONM HayKH Kak c(epbl UYelIOBEUECKOH AeATeNbHOCTH, JTamloB €€
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALMU, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KaK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYILECTBJISATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHIUBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeficTBus:

BBISIBIISAIT M XAapaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpEJENICHHS MOHATUNA, YCTaHABINBATh CYUIECTBEHHBIN MPU3HAK KIACCU(UKAIUY,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIFOUEHUM, YMO3AKIFOUEHNH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUI
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelleHns Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4€ToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAaHUS,
dbopMynaupoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEUUe,  MHpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHMUsI, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MpPOLECCA, a TAKKE BbIIBUIAThH
IIPEATNIOJIOAKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISBJIATH JeOUUUTH MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(GopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uH(popmaun 1o CaMOCTOSATEIIBHO
c(OpPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpa)XKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAY PEIICHHUs 3aJayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoi 3a7adyd, BBICKA3bIBaTh HACH, HAICJICHHBIE Ha IOHUCK
pELIEeHUS, COIMOCTAaBIAThL CBOM CYXACHUS C CYXICHHSMH JAPYTMX YYaCTHUKOB
Jrajora, oOHapy)KMBaTh Pa3IMyue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaAHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (OopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJIAITh IJIaH, aJITOPUTM PELICHUsS 3a/1auH, BEIOUpATh CIIOCOO PELIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JAEHMCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crioco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa pPELEHUs
MaTeMaTUYECKOU 3a7a4H;



NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThl TpU pEeHIeHUuH Y4YeOHBIX 3a7ad, MPUHUMATh IeJdb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (Gopmax paboTsl (0OCYykAeHHs, 0OOMEH MHEHUl,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJI€HAMHU KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOLIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenuss B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: DPAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATBFHOE YHCIO0, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUJIKY H
OILICHKY PE3yJbTaTa BHIYMCIICHUI;

CBOOOJIHO ONEpPUPOBATh TOHSATHEM: CTENEHb C IEJIbIM IOKa3aTesieM,
WCIIOJIB30BaTh MOJIXOMSIIYI0 (POpMY 3anucH JEHCTBUTEIBHBIX YUCEI JJISI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTNEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(M UHKcHa, AECATHUYHBIE H
HaTypaJbHBIC JIOTAPU(DMBL;



cBOOOIHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHIEHC
YUCIJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METO/Abl PEIICHUS PaAlUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATHUAMH: MHOTOYJIEH OT OJHOW IMEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJICHEe MHOI'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
ISl pEIeHUs 3a/1ayY;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMHI,
MAaTpUla, ONPEACIUTENIb MAaTpUIBl 2 X 2 W €ro TEOMETPUYECKHN CMBICIH,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
NPUMEHSTh ONPEACIIUTENIN [IJII PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIIMU C MOMOILBIO CUCTEMbI JJUHEWHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJENM C IOMOIIBI0 MaTpPULl M ONPEIEIUTEIEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU,

BBITIOJIHATH MPE0OPa30BaHUS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTEIEHH C
palMOHAJIBHBIM [T0KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBA jgorapupmMoB ISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBHIPAKECHHUI;

CBOOOJTHO OTEPUPOBATH TOHATUSIMHU: HUPPAIMOHAIIBHBIC, MMOKa3aTeIbHBIC U
JorapuMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAA MPOBEPKY KOPHEM;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI JUIsl MpeoOpa3oBaHMUs
TPUTOHOMETPHUUECKUX BBIPAKEHUN;

cBOOOIHO OMNEpUpPOBAaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
NPUMEHITh  HEOOXOAUMbIe  (POPMYJBI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpaBHEHU;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3BIKE aureOpbl, COCTaBIATh
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJa4d, HCCIEN0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMM U TPaPuKu:



cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl QyHKIUH,
B3aMMHO oOOpaTHble (GYHKIUH, KoMmMmo3umus GyHKuuH, rpaduxk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKIINIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEIEIECHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO OMEpUPOBATh MOHATHSAMH: YETHbIE H HEUETHBIE (DyHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMbl (pyHKLIMH, HaumOoJblllee M HaUMEHblIee 3HAueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKLMS C HATypalbHBIM U
HENBIM TOKa3zarenaeM, rpaduk CTENeHHOW (YHKIIMH C HATYpPaJIbHBIM W LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIIH, BRITIONHATH JIEMEHTAPHOE UCCIIET0BAHUE U IOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO OMEpPHUPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
(yHKUHMH, UX CBOMCTBA U TpauKH, HUCIOIb30BAThb MX TIpAQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpesieNieHNe TPUTOHOMETPHUECKHUX (DYHKITUI YMCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GyHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

cBOOOMHO OMEpUPOBATh TMOHATUSAMHU: apuMeThyeckas U TeOMETpUUIeCcKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOrpeccus, TUHEHHBIA U
HKCIOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU ISl PEIICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,

cBOOOIHO OTEPUPOBATH MOHATUSAMHU: TTOCIEOBATEILHOCTD, CITIOCOOBI 3aTaHUS
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOMHO OMEPHPOBATh TMOHATUSMHU: HENPEPbIBHbIE (DYHKINUU, TOYKH
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpadrka GyHKINH;

cBOOOIHO OINEpUpPOBaTh MOHATHEM: (GYHKIUS, HEMpEepbIBHAs Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLICHUs 3a/1a4;



CcBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: TIEpBasi M BTOpas MPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIYMCIIATH MTPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICT MPOU3BOIHON Jis
peleHus 3aaa4.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluyd  Hajl
MHO>ECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHSATHUAMH: OIPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00bEKTA, 10Ka3aTEIbCTBO, PABHOCUIIbHBIC
YPAaBHEHUS U HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOTIO aHaIU3a»:

Yuciia 1 BbIYHCICHHSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOKECTBA HATypPaJbHBIX M LEJBIX YHUCEN, UCIIOJIb30BaTh NMPU3HAKU JIEIUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUNUCIICHMUS;

CBOOOJHO ONEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYILIECTBISITh OTOOp KOpHEH TpH pEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OIMEpUPOBaTh IMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO ONEPHUPOBATh MOHATHIMH: CUCTEMAa M COBOKYIHOCTh YPaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CICACTBUSA, HAXOAUTh PEILCHUS



CUCTEMBI U COBOKYMHOCTEN pallMOHAIBbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHbBIX H
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalrOHaIbHbIE, NOKa3aTelIbHbIE,
jgorapupMuyecKkue UM TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKale MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOABI JIJIsl PEIICHUsI YpaBHEHUI U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINM C HCIIOJIb30BAHUEM almapara ajireopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTPOUTHh TpauKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TPaQUKA TPUTOHOMETPHUECKHUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
ITPOLIECCOB.

Hauvana MaTeMaTH4eCcKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HENPEPBHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HAXOXKJIEHUS HAWIYYIIero pEHIeHUs B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLMAJIbHO-DKOHOMHYECKHMX, 3ajadax, i
OTpe/eNICHUs] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOTO (OpMyJIoN wWin
rpadukom;

CBOOOJHO  ONEpHUPOBATH MOHATHSIMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpajl, HaXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTh IJIOLIAAM IUIOCKUX GUTYP U 0OBEMBI TE ¢ MOMOUIBIO UHTETpaa;

UMETh TMPEJCTaBICHUE O MAaTEMaTHYECKOM MOJCIIMPOBAHUU HaA MpUMEpE
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pemars NpUKIaJHbIEe 3a7a4d, B TOM YHUCJIE COLMAIBHO-’KOHOMHUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



11 KIIACC

Kouu4vecTBOo 4acoB JIeKTPOHHbBbIE
Ne (undgposBbie)
i HaumMeHoBaHuUe pa3esioB H TeM MPOrPaMMbI Beero Kontpoabubie  IIpakTnueckue 0BpazoBaATEbHbIE
padoTshI padoThI pecypeni
HccnenoBanue GyHKIHHA ¢ TTOMOIIBIO TPOU3BOIHON 22
[TepBoOOpa3Hast U HHTETpAI 12
3 ['paduiku TPUrOHOMETPHUYECKUX (QYHKIIUH. 14 1
TpuronomeTpuveckre HepaBEHCTBA
4 HppannoHaibHble, MOKa3aTeIbHbIE H JTOTapUPMHUCCKHIEC 24 1
HEpaBEHCTBA
KomMriekcHbie yrcna 10
HatypanbHble u 1enbie yrcna 10
7 CucreMbl pariioHATBHBIX, HPPAUOHATEHBIX 12 1
MOKA3aTeIbHBIX U JIOTApU(YMUUYECKUX YPaBHCHUN
8 3aa4yM ¢ napaMeTpamu 6 1
9 BeposITHOCTB M cTaTUCTHKA 20
10 [ToBTOpeHue, 06001IeHNe, cCTeMaTH3allusl 3HAHUN 5
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

02.09.24

02.09.24

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTeJIbHbI
e pecypchbl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

07.09.24

[IpuMeHeHne Mpon3BOIHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
MCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GyHKINU Ha OTpe3Ke

07.09.24

09.09.24

09.09.24

14.09.24

Haxoxnenne HanOOIBIIETO U

14.09.24




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYEHHUS HETIPEPHIBHOM
(GbyHKIMN Ha OTpE3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
GbyHKINU Ha OTpE3Ke

AJMUHHUCTpaTUBHAS KOHTPOJIbHAsA paboTa

16.09.24

16.09.24

21.09.24

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

21.009.24

13

14

15

[IpuMeHeHne MpOU3BOTHOM /ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne Mpon3BOHON IS
OIIpEAEIIEHUSI CKOPOCTH U YyCKOPEHUS
nporiecca, 3alaHHOro (opMyIoi U
rpaduKom

23.09.24

23.09.24

28.09.24

16

[Ipumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYION UITN
rpaduKom

28.09.24

17
18

Kowmnoszunus ¢pyHkimit

Komnozunus pyHkiumit

30.09.24
30.09.24




19 Komnozumus GyHkimit 05.10.24
I'eoMmeTpuueckue oOpa3sl ypaBHEHUI HA

20 P ) Passl yp 05.10.24
KOOPJAMHATHOMN MJIOCKOCTH
T'eoMmeTpuueckue oOpa3sl ypaBHEHUI HA

21 P . pasbl yp 07.10.24
KOOPJMHATHOMN TIJIOCKOCTH
Konrponsnag pabora: "Mccnenosanue

22 PO p A - 07.10.24
(GyHKINH C TOMOIIBIO TPOU3BOIHOM
ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23 P P ’ 12.10.24
1epBOOOPA3HBIX
ITepBoOOpPa3HbIE 3IIEMEHTAPHBIX KLU,

24 p p p (I)YH 1 12.10.14
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
IlepBooOpa3sHbIE dIIEMEHTAPHBIX KLU,

25 p p p (byH H 14.10.24
[IpaBuna HaXOXKAEHUS IEPBOOOPAZHBIX
HNuaterpan. 'eoMeTpruueckuii CMBICIT

26 p p 14.10.24
WHTErpasa
Brrancnenue onpenenéHHOT0 UHTErpajia

27 pedt ¥ P 19.10.24
o gopmyne HeroTona-JleiiOnumna
Brruncnenue onpeneaéHHOro HHTErpaia

28 et ) P 19.10.24
o gopmysne HoroTona-JIeliOnuna
[IpuMmenenne nuTerpaia g HaX 0K ICHUS

29 P ) pata A A 21.10.24
Ioaiel IIOCKUX GUryp
IIpuMmenenne nuTerpaia I HaX0XKICHUS

30 pH! paia A A 21.10.24
00BEMOB r€OMETPUIECKHX TEI
TIpumeps! pentenunii 1udhdbepeHInaATbHBIX

31 PHMEPH P A bepenn 26.10.24
ypaBHEHUM
IIpumepsl pentennii 1udhepeHTUaIbHBIX

32 PHMEPPI P A epenn 26.10.24
ypaBHEHUN

33 MaremMaTHuecKoe MOJIEITUPOBAaHHE 09.11.24




peabHBIX MPOIECCOB C TOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

Konrponsnas padora: "[lepBooOpasnas u

34 . 09.11.24
HHTETpat
Tpuronomerpuveckue KIIAU, UX

35 P . P A 11.11.24
CBOWCTBA U TpapuKu
Tpuronomerpruyeckue QyHKIHH, UX

36 P . P Pynicu 11.11.24
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

37 pHl p ymxn 16.11.24
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKIUH, UX

38 P . P A 16.11.24
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

39 P o P Py 18.11.24
CBOWCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIBIO 18.11.24
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

41 YpaBHEHUH C TOMOLIBIO 23.11.24
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

42 ypaBHEHUH C TOMOLIbIO 23.11.24
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YpaBHEHUHN C TTOMOIIBIO 25.11.24
TPUTOHOMETPHYECKON OKPY>KHOCTH
Pemenue TpUroHOMeTpUYECKHX

a4 P P 25.11.24

HEpPaBEHCTB




Pemrenne TpuroHOMeTpu4ECKUX

45 30.11.24
HEPaBEHCTB
Perienue TpUroHOMETpHUUECKUX

46 P P 30.11.24
HEPaBEHCTB
Pemenue TpuroHoMeTpuuecKux

47 P P 2.12.24
HEPaBEHCTB
KontponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA. 2.12.24
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIE METO/IbI PETLICHUS

49 P 7.12.24
MOKa3aTeJIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

50 P 7.12.24
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

51 P 9.12.24
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI PETICHUS

52 P 9.12.24
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEeLLICHUS

53 P 14.12.24
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETLICHUS

54 P 14.12.24
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PETICHUS

55 P 16.12.24
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEeILICHUS

56 P 16.12.24
norapuMHUYECKUX HEPABEHCTB

57 AJMUHUCTpaTUBHAs KOHTPOJIbHAsA paboTa 21.12.24
OCHOBHbBIE METO/IbI PEeILICHUS

58 P 21.12.24

HMPPALMOHAIIBHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

59 23.12.24
UppaloHaAIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

60 P 23.12.24
UppaoOHaTbHBIX HEPABEHCTB
I'padpuueckue MeTo bl peLIeHus

61 pad AR P . 28.12.24
UppalOHAIbHBIX YPaBHEHHH
I'paduueckue MeToabl pelIeHNs

62 pad AP . 28.12.24
UppaloOHAIbHBIX YPaBHEHHH
I'paduueckue MmeToasl pelIeHus

63 pad ABI et 11.01.25
MOKa3aTeIbHBIX YPaBHEHUN
I'paduueckue MeTo bl peLIeHus

64 pad AP 11.01.25
[OKa3aTeJIbHbIX HEPABEHCTB
I'paduueckue METOIBI pEeLICHUS

65 pad P . 13.01.25
Jorapu)MUIECKUX ypaBHECHUI
I'paduueckue MmeToabl pelieHus

66 pad ARLP 13.01.25
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

67 pad ARLP 18.01.25
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHUS

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX 18.01.25
ypaBHEHUH
I'paduueckue METOIBI peIICHUS

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX 20.01.25
YpaBHEHUI
I'paduueckue MeToIbI peLIeHUs

70 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 20.01.25
HEPaBEHCTB

71 I'paduueckue MeTO bl peLICHUs 25.01.25




MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB

KonrponsHas padora: "UpparuoHaibHeie,

72 NoKa3aTeIbHbIE U JJorapudMudeckue 25.01.25
HepaBeHCTBa"
KowmrmiekcHbie uncna. Anredpanyeckas u

73 TPUTOHOMETpUYECKast (POpPMBbI 3anucu 27.01.25
KOMILIEKCHOTO YHCTia
KomriekcHeie uncna. Anrebpandeckas u

74 TPUTOHOMETpUYECKast (pOpMBbI 3amucu 27.01.25
KOMIUJIEKCHOT'O YHUCIIa
Apudmernueckre onepamnnu ¢

75 pid P 01.02.25
KOMIUIEKCHBIMU YHCIIAMHU
Apudmernueckre onepamnnu ¢

76 puc P 01.02.25
KOMIUICKCHBIMU YHCIIAMHU
N300paxkeHre KOMITJIEKCHBIX YHCET Ha

7 y 03.02.25
KOOPJMHATHOM MJIOCKOCTH
N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha

78 o 03.02.25
KOOPJAMHATHOMN TIJIOCKOCTH
®opmynia Myaspa. Kopuu N-oii ctenenun

79 pMYy Yasp p 08.02.25
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. Kopau n-oii ctenenu

80 pMy Yasp p 08.02.25
13 KOMIUIEKCHOTO YHClia
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT TSt

81 pereHust GU3NIECKUX U T€OMETPUUECKUX 10.02.25
3amaq
Kontponbras padota: "KommiekcHbie

82 P p 10.02.25

gucia"




83 Harypanbhblie u nienble yucia 15.02.25

84 HarypanbHble u 1ienple yucia 15.02.25
IIpnMeHeHne IPU3HAKOB AEIUMOCTH

85 p p 17.02.25
LEJIBIX YHCell
IIprnMeHeHne IPU3HAKOB AEIUMOCTH

86 p p 17.02.25
LEIBIX YHCEI
IIpnMeHeHNEe TPU3HAKOB AEITUMOCTH

87 p p ¢ 22.02.25
nenbix yncen: HOJ u HOK
IIprnMeHeHne IPU3HAKOB AETUMOCTH

88 P P 22.02.25
nenbix yncen: HOJD u HOK
IIprnMeHeHne IPU3HAKOB AETUMOCTH

89 P P 01.03.25
LEJIBIX YMCEJI: OCTATKH 110 MOJIYITIO
IIpnMeHeHnEe NPU3HAKOB AEITUMOCTH

90 P P g 01.03.25
LEJIBIX YMCEJI: OCTATKH I10 MOJYJIIO
[IpuMeHeHne NPU3HAKOB ACITUMOCTH

91 LIEJIBIX YKCEN: alropuT™ EBKmaa s 03.03.25
peuieHus 3a/1a4y B UEeNbIX YHCIIax
KourpomnsHas padora: "Teopus mensx

92 P P prA T 03.03.25
qucel
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI- 15.03.25
CJIECTBUSI
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

94 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- 15.03.25
CIIEICTBUSL
OCHOBHBIE METOBI PEIICHNUSA CUCTEM U

95 ORRD 5 17.03.25
COBOKYIHOCTEH pallMOHAIbHBIX YPAaBHEHUI

96 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U 17.03.25




COBOKYITHOCTEW MppaliOHAIBHBIX
ypaBHEHUI

97

98

99

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH IIOKa3aTEeJIbHbIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCKUX
ypaBHEHUH

31.03.25

31.03.25

5.04.25

100

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4eCcKux
ypaBHEHUH

5.04.25

101

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKU3HU, UHTEPIIPETALUs IIOJY4YEHHBIX
pe3yabTaToB

7.04.25

102

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, UHTEPIIPETALUS II0JTy4CHHBIX
pe3yiabTaToB

7.04.25

103

[IpuMeHeHrne HEpaBEHCTB K PELICHHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3nMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, UHTEPIIPETALUS II0JTY4CHHBIX
pe3yabTaToB

12.04.25




KonTpomnpnas padota: "CucreMbl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104 12.04.25
NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpamMu 14.04.25

106 PanmonanbHble HEpaBEHCTBA € 14.04.25
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu 19.04.25

108 HppauunoHnanbHble ypaBHEHMS, 19.04.95
HEPaBEHCTBA C ITapaMeTpaMu

109 HppannoHanbHble CUCTEMBI C 21.04.25
napameTpamu

110 Kontponbnas pabota: "3amgauu ¢ 21.04.95
napameTpamu
Cry4aiiHbIC OTIBITHI U BEPOSTHOCTH

111 ciydaiHbIX coObiTuil. Cepun 26.04.25
HE3aBUCHMBIX UCTIBITAHUN
CryvaiiHble OIBITHI U BEPOSTHOCTH

112 ciyyaitHbIx coObITuil. Cepun 26.04.25
HE3aBUCHMBIX UCTIBITAHUI
MaremMaTHuecKoe 0KUaHue

113 reOMETPHUECKOr0 U OMHOMHUAIBHOTO 28.04.25
pacrpeneieHui
MatemaTudeckoe OXKUgaHnue

114 reOMEeTPUYECKOTO U OMHOMHATILHOTO 28.04.25
pacrpeneieHui

115 Jlucniepcuu reoMeTpu4IeCcKoro u 3.05.25

OMHOMUAIBHOTO pacIpeieIeHUs




3akoH OospIIMX Ynces. BeiOopouHbIii

116 o 3.05.25
METO/T UCCIIEIOBAHU
3akoH OosbuIMX yncesn. BeiOopouHbIii
117 . 5.05.25
METO/]1 UCCIIEJOBAHUM
[Ipumepsl HENMPEPBIBHBIX CIYYAHBIX
Be4rUH. OYHKINS IJIOTHOCTH
118 YHIEH 5.05.25
pacnpenenenus. PaBuomepHoe
pacIpeesieHre U €ro CBOMCTBA
3anayn, IPUBOAALINE K HOPMAIBHOMY
119 pacnpenenennto. OyHKIHS MIOTHOCTH U 10.05.25
CBOMCTBAa HOPMAJILHOTO pacrpeesieHus
120 OnucarenpHas CTaTUCTUKA 10.05.25
OnBITHI ¢ PABHOBO3MOXXHBIMU
121 P 12.05.25
3JI€MEHTapPHBIMU COOBITUAMHU
Brraucnenue BepostHocTelH cOObITHI C
IpUMeHeHHeM GopMyIl U TpapuuecKux
122 P (opy1 1 rpad 12.05.25
METOOB (KOOpJMHATHAs MpsiMas, 1€PEBO,
auarpamma Diinepa)
123 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 17.05.25
124 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 17.05.25
5 17.05.25
125 CriyuaiiHble BEJIMUNHBI U pacIIpeeIcHUsS
BHEYPOYHO
126 MaremaTnueckoe OKHAaHue CIy4aHon 19.05.25
BEJTMYUHBI BHEYPOYHO
197 MaremaTuueckoe OKHJaaHue CIydailHON 20.05.25
BEJTMYMHBI BHEYPOYHO
128 MaremaTnueckoe 0KMIAHUE CIIy4aliHOU .21.05.25

BECJINYHHBI

BHEYPOUHO




129 MaremaTuuecKkoe OKHAaHue CIy4ailHON 1 22.05.25
BEJTMYMHBI BHEYPOYHO
130 MareMatnueckoe 0KMIaHNE CIIy4aliHON 1 23.05.25
BETMYMHBI BHEYPOYHO
23.05.25
131 Hrorosast KoHTpoOJIbHAS paboTa 1
BHEYPOYHO
17.05.25
132 HroroBas KoHTpoJIbHAs paboTa 1
BHEYPOUH
[ToBTOpEHue, 000011IEHHE,
133 P HIEHHE, . 1 19.05.25
cucteMaru3anus 3HaHui: "OyHKInn
[ToBTOpenue, 0000IICHNE CUCTEMATU3AIUS
134 per n B 1 1 19.05.25
3HaHui: "OyHKUIMH
IToBTOpenue, 0600ImIEHNE,
135 P HHEHme, . 1 1 24.05.25
cucTeMaru3anus 3HaHui: "OyHKInn
IToBTOpEHHE, 0000IIEHHE,
136 P Het 1 24.05.25
CUCTeMAaTH3aIHsI 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






