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IHOACHUTEJIBHASA 3AIINCKA

VY4eOnbll Kypc «Anredpa U Havajla MaTeMaTUYECKOTO aHaIU3a» SIBIISIETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro o0Iiero oopasoBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIeUnBaeT MHCTPYMEHTAIIbHYIO 0a3y s
U3y4YeHHUS] BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JPYyrod CTOPOHBI,
dbopMHpyeT JIoruueckoe U a0CTpaKTHOE MBIIIJICHUE 00yYarolIuXcsi Ha YPOBHE,
HEOOXOUMOM JIJIi OCBOEHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTM M JAPYTMX JIUCHMIUIMH. B pamkax naHHOro y4yeOHOro Kypca
oOydJaronifecsi OBJAJCBAIOT YHHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOW HAayKH,
KOoTOpas (popmMyIHUpyeT CBOU JOCTHKEHUSI B MaTeMaTHYECKOM (popMme.

VY4eOHblil Kypc anreOpbl M HaYaJl MAaTEeMaTHYECKOTO aHaIn3a 3aKJIabIBacT
OCHOBY I YCHEIIHOTO OBJAQJCHHS 3aKOHAMU (U3UKHU, XUMHUH, OWOJIOTHH,
NOHUMaHUS OCHOBHBIX TEHJEHIMN pPa3BUTHS HKOHOMHUKH M OOIIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX IU(GPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh WX I JATbHEHIIEro
oOpa3oBaHMsi W B TIOBCEJHEBHOM >KM3HM. B TO 3xe Bpemsi OBIajcHUE
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTUMM KOHCTPYKIMSMH aireopsl U
MaTEMaTUYECKOT0 aHaliu3a pa3BUBAET YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKAa3bIBaTh YTBEPKJIEHUS C MOMOIIBI0 UHAYKIIUU
U pacCykJaTh [EIyKTUBHO, HCIIOJIb30BaTh OO0OOLIEHHWE U KOHKPETU3ALHUIO,
abcTparupoBaHre M aHaJIOruio, (OpMUPYET KpeaTUBHOE M KPUTHUYECKOE
MBIIIIJIEHUE.

B xone uzydyenus: yue6Horo kypca «Anredpa U Hayajga MaTeMaTH4eCKOro
aHanKu3a» 00ydYarouMecs MojayydaloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbIX 3a]1ay,
CaMOCTOATENILHOTO  TOCTPOCHUS ~ MaTeMaTHYECKUX  MOJEJIEeH  pealbHBIX
CUTYaIIMi, UHTEPHPETALUN TOJYYCHHBIX PEIICHUH, 3HAKOMSTCS C MpUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKEe M HUCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHblil Kypc 001a/1aeT 3HAYUTEIbHBIM BOCITUTATEIbHBIM MTOTEHIIUAIIOM,
KOTOPBIN peaqu3yeTcsi Kak dYepe3 Y4YeOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUs, TaK U Yepe3 creuuduxy ydeOHoun
NEeSTENbHOCTH, TPEOYyIOMe MPOJODKUTEILHON KOHLEHTpAlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTHM 3a MOJYYEHHBIN
pe3ynbTar.

B ocHoBe meronuku 00y4yeHus anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JISKUT JEATEIbHOCTHBINA TPUHIIUI O0yUEHHUS.

B crpykrype ydeOHOTO Kypca «AjireOpa ¥ Hadajga MaTeMaTH4YeCKOro
aHaJIKM3a» BBIJCJICHBl CIEIYIOUIME COIEP)KATEITbHO-METOJUYECKUE JIMHUM:
«Yucna wu  BbruucineHus», «DyHkuumun U rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Havana Mmaremarnyeckoro anainnza», « MHOXKeCTBa U JIOTHKa».
Bce ocHOBHbIE cOAEp)KATEIbHO-METOJUYECKUE JIMHUM  M3y4daloTcsl Ha
NPOTSDKEHUU JABYX JIET 0Oy4YeHHUsI Ha YPOBHE CpeaHero ooiiero odopa3oBaHws,
€CTECTBEHHO JOTOIHSS IPYT Apyra U MOCTENEHHO HACKIIAACh HOBBIMU TEMaMu
U pazgenamu. JaHHBIN yuyeOHBIM Kypc SBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oObeuHsIeT B cebe CoJepiKaHHe HECKOJIbKUX MAaTEeMaTUYECKHUX TUCIUILINH,
TakMX Kak anrebpa, TPUTOHOMETpHUSA, MAaTeMAaTHUYECKUl aHaiu3, Teopus
MHOXKECTB, MaTeMaTudeckas Jioruka u japyrue. Ilo wmepe Toro Kak
oOy4aronrecs: OBJIaJeBalOT BCE€ OoJiee MHUPOKUM MAaTEMAaTUYECKUM allapaTom,
y HUX TMOCJIEI0OBATEIbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTh
MaTEMaTUYECKYI0  MOJEIb pPEalbHOM  CUTyallud, NPUMEHSITh 3HAHMUS,



MOJIyYEHHBbIE MPU U3YYCHUH Y4EOHOro Kypca, JUIsl PEHICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMaTHYECKON 3aJaud, a 3aTeM HHTEPIPETUPOBATH
CBOU OTBET.

ConepxarenbHO-Me€TOAMYECKAass  JUHUS  «Yucaa W BBIYMCIICHUS»
3aBepiiaeT (OPMHUPOBAHUE HABHIKOB HMCIIOJIb30BAaHMS JCHCTBUTEIBHBIX YHCET,
KOTOpOE€ ObLJIO HAYaTO Ha YPOBHE OCHOBHOTO 00I1iero oobpasoanus. Ha ypoBHe
cpeaHero oomiero obpasoBaHus 0cod00e BHUMaHHUE yAeseTcs (GOpPMUPOBAHUIO
HABBIKOB PaIlMOHAJBHBIX BBIYUCICHUN, BKIIOYAIONIMX B CE0S MCIOJb30BAHUE
pa3nmuuHbIX (OpM 3amucH 4YHCiIa, yYMEHUE JellaTh NPUKHUIKY, BBITIOJIHATH
IpUOIMKEHHBIE BBIYMCIICHUSI, OIIEHUBATh YUCIIOBBIE BBIPAKECHHS, pabOTaTh C
MaTeMaTUYeCKUMH KOHCTAHTaMHU. 3HAKOMbIe OOydYaromMMCs MHOXECTBa
HaTypajbHbBIX, LEIbIX, PAIIMOHATIBHBIX U JECUCTBUTEIIBHBIX YHUCEN JIOMOTHAKOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHcCeJl. B KaXIoM U3 DTUX MHOXECTB
paccMaTpUBAIOTCS CBOWCTBEHHBIE €My cCIelupUYecKue 3aJaud W OIepaIHu:
JICJICHUE HAIleJI0, ONEPUPOBAHUE OCTaTKaMU HA MHOXECTBE IEIBIX YHCET,
0CcOObIe CBOMCTBA pallMOHAILHBIX U UPPALMOHAIBHBIX YHCEN, apu(hMETHICCKUEC
omnepaluu, a TaKXe M3BJICUCHUE KOPHS HATypajJbHOM CTEIEHHM HAa MHOXXECTBE
KOMIUIEKCHBIX 4Mcel. brarogapsi mocienoBaTeIbHOMY pacCIIMPEHUIO Kpyra
UCIIOJIb3YEMbBIX YHCEJI M 3HAKOMCTBY C BO3MOXHOCTSIMHU MX HPUMEHEHUS IJIs
pelieHrss pas3uyHbIX 3a7a4  (popMupyeTcs TpeACTaBICHHE O EIUHCTBE
MaTeMaTUKU KaK HAyKu U €€ pOoJIM B MOCTPOCHUU MOJIECNICH peaibHOIO MUPA,
IIIUPOKO MCIOJIB3YIOTCSI 0000IICHNE U KOHKPETU3AITHS.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» PEAU3YETCSl HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM
pazaene IIporpamMmbl MPEeIyCMOTPEHO PEIICHHWE COOTBETCTBYIOIIMUX 3anady. B
pe3yJibTare OO0ydYaroIIuecs OBJAJEBAIOT PA3JUYHBIMU METOAaMU PEIICHUs
pallMOHAJIbHBIX, HPpPAlMOHAJBHBIX, ITI0KA3aTebHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHECHUH, HEPABEHCTB M CHUCTEM, a TakXKe 3ajad,
coAepkalux napaMerpbl. [lonydeHHbIE YMEHHUS HIMPOKO HUCIOJB3YIOTCS MPHU
ucciaeoBaHUM (QYHKIMHA C TOMOIIBIO MPOU3BOJHOW, TMPU  PELICHUH
MPUKIAAHBIX 33a7a4 M 33Ja4 Ha HAXOXKICHHE HAWOOJILIINX W HAUMEHBIIUX
3HAYCHUN (PYHKIIUH. I[aHHa;I coziepyKaTesbHasl IMHUS BKIIOYACT B ce0st TaKxke
dhopMUpOBaHUE YMEHHUM BBINMOJHATH PACUYEThI MO Gopmyliam, npe06pa3OBaHH;1
palMOHAIBHBIX, HUPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a
TaKKe BBIpAXEHUH, COACPKAIIMX CTETICHHU U jjorapudmbl. biarogaps nydeHuro
anreOpanyecKkoro Marepuaia MPOUCXOIUT NaJIbHENUIIIEE pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIJIEHUS 00ydJaronuxcs, GOpMUPYIOTCS
HaBBIKM JICAYKTUBHBIX PACCYXJICHHH, paOOThl C CHMBOJBHBIMU (opMamu,
NPEJCTABICHUS] 3aKOHOMEPHOCTEM W 3aBUCUMOCTEH B BHJEC PABEHCTB U
HepaBeHCTB. AnreOpa mpemiaraet 3(QQGeKTUBHbIE UHCTPYMEHTHI IS PEelIeHUs
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISIHO JIEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK 3bIKa HAYKH.

ConepxaTtenbHo-MeTOAMYEeCKass JUHUS «DyHKIMKU W Tpadukm» TECHO
NeperyieTaeTcs ¢ APYrUMHU JIMHUSIMHA y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIIE 3aJa€T TMOCJIEI0BaTEIbHOCTh H3y4YeHUs Marepuana. HM3yueHue
CTENICHHOM, TI0Ka3aTeJbHOM, JIOrapuOMHUUYECKOH U TPUTOHOMETPUUYECKHUX
(GyHKIIUH, UX CBOWCTB M TpadUKOB, UCMOJb30BaHUE (DYHKIUN ISl pEHICHUS
3a/1a4 U3 APYruX y4EOHBIX MPEAMETOB M PEaIbHOM KM3HU TECHO CBS3aHO KaK C
MaTeMaTHYE€CKUM aHAJIU30M, TaK U C PEIICHUEM YpaBHEHUN U HepaBeHCTB. [Ipu
9TOM O0O0JbIIIOE BHUMaHHME yAenseTcs (OPMUPOBAHUIO YMEHHUS BBbIpaXKaTh
dbopMyslaMu 3aBUCUMOCTH MEXYy Pa3IUYHbIMU BEJIWYMHAMM, HCCIIEI0BATH



noJiydeHHbIe (PYHKIIUU, CTPOUTH UX rpaduku. Marepualn 3Toi coaepKaTeIbHOM
JUHUM HaIIeJICH Ha pPa3BUTHE YMEHHUN M HAaBBIKOB, MO3BOJISIONIMX BBIpaXaTh
3aBUCHUMOCTH MEXJYy BEJIMYMHAMHU B PA3IUYHON (QopMe: aHAIUTHYECKOH,
rpaduyeckoi W ciloBecHOW. Ero wu3ydeHue CnocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K 0000IICHUIO M KOHKPETU3AIIHH,
WCIIOJIL30BAHUIO aHAJIOTHH.

ConepxatenbHas TuHusS «Hadama MaTeMaTH4ecKOro aHajin3a MO3BOJISET
CYIIECTBEHHO PACIIUPUTHh KPYyr KaK MaTEMaTHYE€CKHUX, TaK WU IPHUKIATHBIX
3a/1a4, JIOCTYIHBIX OOYyYaloImMMCs, TaK KaK Yy HHUX MOSBISECTCS BO3MOXXHOCTh
CTPOUTHh TpadUKU CIOXKHBIX (YHKIUH, ONpeNensiTb WX HaWOOJBIINE W
HAaMMEHBIIIME 3HAYCHHMS, BRIUUCIATH IUIOMAAU GUTYp U 0OBEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOPEHHUS mpolieccoB. JlaHHas coaepkaTeabHas JIMHUS OTKPBIBACT
HOBbIE BO3MOXXHOCTH TIOCTPOEHUS MAaTeMaTHYECKHX MOJACICH peaabHbIX
CUTyallui, MO3BOJISICT HAXOJWTh HAWUJIy4IlIEe PEIICHHE B MPUKIAJAHBIX, B TOM
YHUCIe COIMAJIbHO-DKOHOMHUYECKHX, 3ajadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOro  aHajgu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
($hopMaTbHO-JIOTHYECKOTO M KPEATUBHOT'O MBIIIJIEHUS, (POPMHUPOBAHUIO YMEHUM
pacrio3HaBaTh TPOSIBJICHHUS 3aKOHOB MaTEeMaTUKH B HayKe, TEXHUKE U
uckycctBe. O0ydaroniyuecs: y3HalOT O BBIJIAIOIIMXCS Pe3yibTaTax, MOJTyYEeHHBIX
B X0JI€ Pa3BUTHUsI MAaTEMAaTHKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYeCcKast TMHUSA « MHOXKECTBA U JIOTHKA» BKIIFOYAET
B ce0sl AJIEMEHTHI TEOPUU MHOXKECTB M MATEMaTHYECKOM JIOTHKHU. TeopeThko-
MHOXECTBCHHBIC IIPEJCTABJICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM
MaTeMaTUKA W TpeiaraloT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSIONINMA
BCE pa3deibl MaTeMaTUKH W e€ TMPUIIOKCHUN, OHHU CBS3BIBAIOT pa3HbIC
MaTeMaTH4YeCKUe MUCIUIUIMHBI U MX MPUIIOKEHUS B eauHoe 1enoe. [loatomy
BOXHO JIlaTb  BO3MOXKHOCTH  OOydYalomemycsi TOHUMAaTh  TEOPETHKO-
MHOECTBEHHBIN S3bIK COBPEMEHHOW MaTEMAaTHMKU M HCIIOJIb30BaTh €ro s
BBIPDQXEHUS CBOUX MbICIEH. J[pyruM BaXKHBIM TPU3HAKOM MaTEMaTHKH KakK
HAayKd CJIeyeT NPU3HATh CBOWCTBEHHYIO €W CTPOTroCTh OOOCHOBAaHUM W
ClIeIOBaHUE  ONpeNeiIEHHBIM  MpaBWaM  IOCTPOCHUS  JI0KA3aTEJIbCTB.
3HaAKOMCTBO C 3JIEMEHTAaMH MaTeMaTHYECKOU JIOTUKH CITIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIUICHUSI O00YyYaroIuXcs, TMO3BOJISET WM CTPOUTh CBOU
paccy X JeHHUs Ha OCHOBE JIOTHYECKMX MpaBuji, (HOPMUPYET HABBIKU
KPUTUUECKOTO MBITIICHUS.

B yueOHOM Kkypce «Anrebpa W Hauvaja MaTeMaTHYECKOTO aHau3ay
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'O MOJICIUPOBAHMS, KOTOPhIC TIPU3BAHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIeNel peaabHbIX
CUTyalluid, MCCJICIOBAaHUS 3TUX MOJICJIed C TOMOIIBIO ammapara ajureOpbl H
MaTeMaTH4YEeCKOr0 aHajau3a, WHTEPIPETAllUh TOJYUYEHHBIX pe3yabTaTroB. Takue
3Q/IaHUsl BIUICTEHBI B KaXJbIH M3 Pa3/elioB IPOrpaMMBbl, IOCKOJIBKY BECh
Marepuaja yuyeOHOTO Kypca IIHPOKO HMCIOJIB3YETCS IS PEIICHUS MPUKIIATHBIX
3amad. [lpuw pemieHMH pealbHBIX MNPAKTHUYECKUX 3ajady  oOydaromuecs
pa3BUBAIOT  HAOIIOJATENLHOCTh, YMEHHME  HAaXOIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOIL30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATH
npobsemMy. JlesTeabHOCTh 110 (hOPMUPOBAHUIO HABBHIKOB PEIICHHS TPUKIIATHBIX
3a/1a4 OPraHU3yeTCs B MPOIIECCEe M3YUEHHUS BCEX TeM YueOHOro Kypca «Anredpa
M Havajla MaTEMATUYECKOr0 aHAIN3a.

Ha usyuenme yueOHOTO Kypca «Anredpa W Hadaja MaTeMaTHYECKOIO
aHanuza» otBoguTcsa 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B He/Iel0), B
11 ximacce — 136 yacoB (4 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucaa v BBIYUCTCHUSA

Pannonansabie yncina. OObBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, TPOLIEHTHI,
OeckoHeuHble nepuoandeckue npoou. I[Ipumenenue ApoOeil U MPOUEHTOB IS
pEelIeHUs] TPUKIAJAHBIX 3aJlad U3 Pa3JIMYHBIX OTpaciied 3HaAaHUU U pealbHOU
KU3HU.

HeiicTBuTenbHBIE yucia. PamnuoHanbHble W HUppAIMOHANBHBIE YHCTA.
ApudmMeruueckre onepalud C  JeWCTBUTENbHBIMU  4YHClIaMH. Moayib
JNEHUCTBUTEIBLHOTO 4KClIa U ero cBoiicTBa. I[IpubOnuxEHHBIE BBIUKCICHUS,
IpaBUJia OKPYTJICHUS, TPUKUIKA U OLIEHKA Pe3yiibTaTa BIUMCICHUN.

Crenenb ¢ wnenbiM mokazateneMm. bunom Herotona. HMcnonws3oBanue
noaxonsmed GopMbl  3aMUCH  JCUCTBUTENBHBIX YUCENT JUISl  PEHICHUS
NPAKTUYECKUX 33714 U MPEACTABICHUS TaHHbBIX.

ApubdmMernyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CsoiictBa sorapudma. JlecaTuuHble U HaTypajbHbIE
JoTapuQpMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOTO apryMeHTa. APKCUHYC,
apPKKOCHUHYC M apKTaHT€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABECHCTBA

ToxxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHusA. YpPaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YpAaBHEHMS U ypaBHEHUsI-clieIcTBUsI. HepaBeHCTBO,
pelieHre HepaBeHCTBRA.

OcHOBHBIE METO/IbI PEIICHUS 1ENIBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUM
¥ HEpaBEHCTB. MHOTOWIEHbI OT OJHOW MmepeMeHHOM. JlereHre MHOrouIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouineHsl ¢  1LEJIbIMU
koapunuentamu. Teopema Buera.

[IpeoOpa3zoBaHust YUNCITOBBIX BBIPAKEHUMN, COIEPKAIIMX CTEIIEHU U KOPHH.

Uppauvonansubie  ypaBHeHUs.  OCHOBHBIE ~ METONBI  PEIICHUS
UPpaALMOHATBHBIX YPABHEHHI.

[TokazatenbHble ypaBHEeHUsI. OCHOBHBIE METObI PEUICHUS [TOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHU, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuueckre  ypaBHeHHs.  OCHOBHbIE  METOABI  PEIHICHUS
norapu(pMUUYECKUX ypaBHEHUH.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHU. Pewienne TPUTOHOMETPHUUECKUX
YPaBHCHUU.

Pemienne cucrem JTUHEHWHBIX ypaBHEHUU. MaTpuila CUCTEMBI JIMHEWMHBIX
ypaBHeHH. OrnpenenuTens MaTpUllbl 2X2, €ro TreOMETPUYECKUH CMBICI M
CBOMCTBAa, BBIYMCIEHUE €ro 3HAYECHUS, IPUMEHEHHUE ONPEACIIUTENS MJIs
pelIeHns CUCTEMBI JIMHEHWHBIX YypaBHEHUMW. PelleHne npukiaaHbIX 3a1ad ¢
NOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHEHHH. HccienoBaHne MOCTPOCHHOM
MOJEJIH C OMOILIBIO MAaTPULL U OIIPEACIIUTEIICH.

[TocTpoeHne MareMaTUYECKUX MOJIENIE peallbHOW CUTYAlMU C MTOMOIIbIO
YpaBHEHUU W HEpaBEHCTB. [I[puMeHEeHNE ypaBHEHUI U HEPABEHCTB K PEUICHUIO



MaTEeMaTUYECKUX 3aJlad M 3aJa4 M3 Pa3jIMdHbIX O0JacTel HayKu M peaibHON
KU3HU.

DOyHKUNH U Tpapuku

OyHKIMsA, crocoobl 3amanus (QyHkiuu. B3auMHO oOpaTHbIE (YHKIUU.
Komnozunmst dyukmuii. ['paduk (yHKIMU. DieMeHTapHbIE MPpeoOpa3oBaHUs
rpaduKoB GyHKITUH.

O6unactp onpeneneHus 1 MHOKECTBO 3HaUeHU QpyHkiuu. Hynu GyHkimm.
[IpomexxyTkn  3HaKomocTrossHcTBA.  UETHble u  HeuéTHble  (YHKIIUH.
[lepuonuueckne  GyHkuuu.  [IpoMexXyTkKM  MOHOTOHHOCTH  (DYHKIUH.
Makcumymbl 1 MUHUMYMbI (QyHKIIMU. Haunbosbiiee u HauMeHblee 3HAYCHUS
(GyHKIHMH Ha TPOMEKYTKE.

Jluneiinas, kBagpaTuuHas U JpOOHO-TMHEHHAss QYHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TTOCTPOEHUE X IPaPUKOB.

Crenennast GpyHKUHUS C HATYpaJIbHBIM M II€JIbIM MTOKa3aTesneM. E€ cBoiicTBa
u rpaduk. CoiicTBa u rpaduk KOpHS N-Oi CTENEHW KaK (PYHKIUH OOpaTHOM
CTEIICHH C HATYpaJbHbIM [10KA3aTEIIEM.

[TokazaTtenbHas u norapudmuueckas QyHKIIMU, UX CBOMCTBA U Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHU.

Tpuronomerpruueckass OKpPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKHUX
(GyHKLMI YUCIOBOIO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX IPOLECCAX U SBICHUSX.
I'paduku peasibHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4eCcKOro aHajamnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3afaHUs MOcieAoBaTelbHOCTEH. MeToj
MaTeMaTU4ECKON WHIYKLIHH. MoOHOTOHHBIE U OrpaHUYECHHbIC
NOCJIEI0OBATENBHOCTH. MICTOPUS BO3HUKHOBEHHUSI MATEMATUYECKOTIO aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass M = reOMeTpUYECKass  MPOTPeccuu. becKOHEYHO
yObIBaroIasi reomerpuueckasi mnporpeccusi. Cymma OeCKOHEYHO yObIBarouiei
F€OMETPUUYECKON Tporpeccuu. JIMHEWHBIN U AKCIIOHEHIMAIIBHBIA poCT. Hucio
e. @opmylia CIOXKHBIX MPOUEHTOB. Mcnonb30BaHUE MPOTpEeCcCUU ISl PELICHUS
peanbpHbIX 33724 IPUKIIAJHOTO XapakTepa.

HemnpepoiBable (yHKIMM U WX cBoicTBa. Touku paspsiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolicTBa (yHKIMH HENMPEPHIBHBIX Ha OTpe3ke. Meroj
MHTEPBAJIOB I PELICHUs HEpaBeHCTB. [IprMeHeHue CBOMCTB HENPEPBHIBHBIX
GyHKUMIA 1S pelieHus 3a1ay.

[leppass w  BTOopas  mpousBoaHble  QyHKuuu.  OmnpenesneHue,
FCOMETPUYCCKUM W (U3MYECKUA  CMBICT  TMPOU3BOAHOW.  YpaBHEHHE
KacaTeJbHOU K TpaduKy QyHKIIUH.

[IpousBoanbie  3neMeHTapHbIX  GyHKumid. [IpousBoaHass  CcyMMBI,
POU3BEACHUS, YACTHOTO U KOMITO3ULIMU (DYHKITUH.

MHoxecTBa U JIOTMKA

MHO»xecTBO, Olepaluy HajJ MHOXECTBAMU U HMX CBOMCTBA. J(narpaMmbl
Oiinepa—Benna. I[IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJis
OMMCAHUs PEAIbHBIX MPOLECCOB W SIBICHUM, IPU PEUIEHUU 3a7ad U3 JAPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOTO 0OBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJTACC



Yucjaa 1 BbIYUCJIEHUA

Harypaneubie u 1enwie uucna. [IpuMeHeHME MNPU3HAKOB JEIUMOCTH
IEJIbIX YKceN, HauOonbimuil oommi nenurensd (manee — HOJl) u HammeHbiee
obmee kpatHoe (nanee — HOK), ocratkoB o moxayito, anroputma EBkiauaa ais
pelieHus 3a1a4 B 1eJIbIX YUCaX.

KommiekcHple ymucna. Anredpandeckass ¥ TPUTOHOMETpUYECKass (OpMBbI
3alUCH KOMIUIEKCHOTO uunciia. ApudMETHYECKHE OINEpalri ¢ KOMILIEKCHBIMHU
guciaamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTenmeHM U3 KOMIUIEKCHOTO 4YHCJA.
[IpumMeHeHHEe  KOMIUIEKCHBIX  4YHMCEN  JUIsl  penieHus  (QU3UYECKHX |
Tr€OMETPUYECKUX 3a/1au.

YpaBHeHUS M HEPABECHCTBA

CuctemMa W COBOKYIIHOCTb YpaBHEHMH M HEpaBeHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op KOpHEW  TPUTOHOMETPUYECKHX YPaBHCHHH C  TOMOIIBIO

TpHFOHOMeTpI/I‘IEECKOﬁ OKPYXKHOCTH. Pemenue TPUTOHOMCTPHUYCCKHUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHUA IIOKA3aTCIbHBIX U J'IOI“apI/I(bMI/I‘IeCKI/IX
HCPABCHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHMH, CHUCTEM M  HEPAaBEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3aJlad M 3aJa4 M3 Pa3jIudHbIX O0JacTel HayKu M peaibHON
KU3HU, UHTEPIPETALUA ITOJTYYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPapuku

I'paduk xommoszunuu ¢GyHkuuii. 'eomeTpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IpaUKH.

['padpuueckue meTonbl pelieHrs ypaBHEHUN U HepaBeHCTB. ['paduueckue
METObI PELICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnonb3oBanue rpa@ukoB (YyHKIHUN O MCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a7a4 U3 JPYTUX YUEOHBIX
IPEAMETOB U PEATbHOM KU3HMU.

Hauana MaTeMaTH4ecKOro aHajamnsa

[IpumeneHnre Npou3BOIHON K MCCIIEOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb
U dKcTpemMyMmbl. HaxoxzaeHue HauOONbIIEr0 W HAUMEHBIIETO 3HAYCHUUN
HENPEePhIBHON (YHKIIMK HA OTPE3KE.

[IpuMeHeHne NpPOW3BOAHON I HAXOXKIEHHS HAWJIYy4IlIEero pELICHUs B
OPUKIAIHBIX 3a/ladax, Uil ONPEACIICHUS CKOPOCTH M YCKOpPEHHUs Ipoliecca,
3a1aHHOTO (HOPMYJION UK rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuiia HaxoxIeHus TepBOOOPa3HbIX.

Nnrerpan.  I'eomerpudeckuid  CMBICI ~ HWHTErpajiia.  BeluncieHue
omnpenenéHHoro uaTerpana mno gopmyne Hetotona-JIeibnuna.

[Ipumenenue mHTErpana s HaXOXKJICHMS IUIOMIAIeH MIOCKUX GUTYyp U
00BEMOB T€OMETPUUYECKUX TEJl.

[Tpumepsr pemenuit audpepeHIManbHbIX yYpaBHEHUH. MaremaTudeckoe
MOJIETUPOBAHUE peATbHBIX TMPOLECCOB C MOMOIIbI0 au@depeHIInaIbHbIX
YPaBHCHUU.



IINTAHUPYEMBIE PE3VIIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHbB) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3ULIMM  OOYYaromlerocss  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOLIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBJICHUH,
npoLeayp TPaKIAHCKOro o01iecTBa (BBIOOPBI, OMPOCHI M JIPYroe), yMEHUe
B3aMMOJICCTBOBATh C COI[MAIbHBIMM HHCTUTYTAMH B COOTBETCTBHUHM C HX
(GyHKUMUSIMHU 1 HA3HAYCHHUEM;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON UACHTUYHOCTH, YBAXKECHUS
K MPOIIIJIOMY U HACTOSIIIEMY POCCUHCKON MaTeMaTHUKH, IICHHOCTHOE OTHOIICHUE
K JIOCTH)KEHHUSIM POCCHMCKHX MAaTEMaTHKOB M POCCHMCKON MaTeMaTH4YeCKON
IIKOJIbI, MCIOJb30BAHUE ITUX JOCTHXKEHHH B JIPYTUX HayKaX, TEXHOJOTHUSX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

OCO3HaHHE JTyXOBHBIX LEHHOCTEH POCCHIICKOTO Hapo/a,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHMS,
CBA3aHHOTO C TPAKTUYECKUM TNPUMEHEHUEM JIOCTM)KCHUH HayKu U
JESTENbHOCThIO YYEHOTO0, OCO3HAaHHWE JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOWYUBOTO OYyIyIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIIOYAsl ICTETHKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajzay, penieHui, paccyKJIeHUH,
BOCIIPUMMYHMBOCTh K MATEMaTUYECKUM aCMEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3nUecKoro BOCIMTAHMS:

c(OpPMHUPOBAHHOCT, YMEHHSA TNPUMEHSITh MAaTeMAaTHUYECKHEe 3HAHHUS B
MHTEpEecax 3J0pOBOTO M 0e30macHOro o0Opas3a >KW3HHM, OTBETCTBEHHOE
OTHOUIEHHWE K CBOEMY 3JI0POBBIO (30pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, PETyJsipHas (pu3nuecKas akTUBHOCTD), PU3NUECKOE
COBEPILICHCTBOBAHHE npu 3aHSITHIX CIIOPTHUBHO-037]0POBUTEIHHOM
IS TENbHOCTHIO;

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTh K TpyAy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOUS, WHTEpPEC K
paznuyHbIM  cepam  TpodecCHOHATBHON  ACSTENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymei npodeccur W peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC IUIAHBI,
FOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEHW >KU3HU, TOTOBHOCTh K AKTUBHOMY
Yy4acTUIO B PEIICHUHU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HANpaBIIEHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHUSA:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, MOHUMAaHUE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKUX  MPOIIECCOB HA  COCTOSIHUE MPUPOJHONM U
COLIMAJILHOM Cpelbl, OCO3HAHHE TJ00aJbHOTO XapaKTepa AKOJIOTUYECKUX
npo0sieM, OpUEHTALM Ha MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUN ISl PEIICHUS



3a/1ay B 00JIaCTH OKpY>KAroIIeH cpejibl, MJIAHUPOBAHUE MOCTYIKOB U OLIEHKH UX
BO3MOXHBIX MOCJIE/ICTBUM JIJIsI OKPYXKAIOILIEH CPeJibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKM U  OOIIECTBEHHOW MPAaKTUKH, MOHUMaHUE
MaTEMaTUYECKONM HayKh Kak chepbl 4eIOBEYECKOM NEeATEeTbHOCTH, ITAloB €&
pPa3BUTHS W 3HAUYUMOCTH JUIsl PA3BUTHSA [UBWIM3ALMU, OBJIAJCHHE S3BIKOM
MaTEMaTUKH M MaTeMaTUYeCKOW KyJbTypOoW Kak CpPEICTBOM IO3HAHHS MUPA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO U HCCIEI0BATENBCKYIO JIEATENbHOCTh
UHAUBUIYAIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTebHbIE YHHBEPCAJbHBbIE YUeOHbIE NelCcTBUS

ba3zoBble 1ornyeckue AecTBU:

BBISIBJISITh M XapPaKTEPU30BaTh CYIECTBEHHBIC TIPU3HAKN MAaTEMaTHICCKUX
OOBEKTOB, TMOHATHH, OTHOIICHUH MEXIy TMOHATHSAMH, (DOpPMYIHUpPOBATH
OTIpeIeTICHUS NOHATHUH, yCTaHaBIIUBATh CYIIECTBCHHBIN pU3HAK
KJIacCH(UKAIMK, OCHOBaHWs JJsi OOOOIIEHWS ¥ CPaBHCHHS, KPUTEPUU
IPOBOJIMMOTO aHAJN3a;

BOCIIpUHUMATh, (POpMyIHpoBaTh MW  MpeoOpa3oBBIBATh  CYKICHUS:
yTBEpIUTEIbHBIC U OTPUIIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC,

BBISIBJISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
NpoTUBOpeYHsl B (DaKTax, JAHHBIX, HAOIIOJCHUAX U YTBEPKACHUSIX, IPEIaraTh
KPUTEPHUU JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA,

JeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITFOUCHUN, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

POBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
yTBepXKACHUN (TIpsIMbIE W OT TPOTHBHOIO), BBICTpAUBATh apryMEHTAIIUIO,
NPUBOJAUTh TIPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBCHHBIE
CYXKICHHSI U BEIBOJIBI;

BBIOMpATh CIIOCOO pemieHus y4eOHOM 3amadu (CpaBHHUBATh HECKOJIBKO
BAPMAHTOB pEIICHUs, BBHIOMpAaTh HauOoONee MOAXONANUN C  y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarejbLcKue 1eHCTBUA:

MCTIOJIh30BaTh BOIIPOCHI KaK HMCCIEAOBATEIHCKUNA HHCTPYMEHT TO3HAHHMS,
dbopMyJIMpOBaTh  BOIPOCHI, (PUKCHUPYIOIIUME MTPOTHUBOpEYHE, MpoliIeMy,
yCTaHaBIIMBATh UCKOMOE M JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTYMEHTHPOBAThH
CBOIO TIO3HIIMIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CTUIAHUPOBAHHBIH OKCIIEPUMEHT,
MCCIICJIOBAaHUE TI0 YCTAHOBIECHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SBIICHUSI, TIPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (DOPMYITHPOBATH 0OOOIICHUS M BBIBOJBI 110 pe3yIbTaTaM
NPOBEACHHOTO HAONIOJICHUS, WCCIEAOBAaHUSA, OIICHUBATh JOCTOBEPHOCTh
MIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECCa, a TaKXKE BBIABUTATH
MPE/IIONI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISATh Te(DUIMTH MH(DOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JIJISl pEUICHHUS 3a/1a4H;



BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHANIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3ITUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBATh UHPOPMALIUIO, MPEICTABIATh €€ B PA3IMUHbIX (PopMax,
WUTIOCTPUPOBATh TpaduuecKy;

OLICHUBATh HaJEKHOCTD uHdopmaIuu 1o CaMOCTOSATEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHMBeEpPCaJIbHbIE YUeOHbIEe AelCTBHSI

Oo0menue:

BOCIIpUHUMATh U (QOPMYJIHPOBATh CYXKJICHUS B COOTBETCTBUU C
YCIOBHUSIMH M TIEJISIMH OOIIEHMUSI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUSI TIO X0y PCIICHHS
3a/1a4i, KOMMEHTUPOBATH MOJYYCHHBIN pPe3yIbTaT;

B X0/i¢ 00CY>KJIeHHUs 3a]1aBaTh BOIPOCHKI 10 CYIIECTBY 00CYKIaeMOW TEMBbI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha ITOMCK
pelIeHns], COMOCTaBIISITh CBOU CYXKIEHHUS C CYXKJICHUSMU JPYTHX YYACTHUKOB
nuasora, oOHapy»XKMBaTh Pa3IMYKMe U CXOJICTBO MO3UIUN, B KOPPEKTHOH dopme
(hopMyIHpPOBaTh PA3HOIIIACHS, CBOM BO3PAKCHUS;

PEACTaBIIATh pe3yIbTaThI perieHus 3aJ1a4Hu, IKCIICPUMEHTA,
UCCJIEIOBAHUS, TIPOCKTA, CAMOCTOSATEIbHO BHIOMpATh (hOpMaT BBICTYILICHUS C
y4ETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHH.

PeryisiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE eiiCTBHUSA

Camoopranusanus:

COCTaBJISITh TUIAH, AITOPUTM PEIICHUS 3a]]a4i, BEIOUpaATh CIIOCO0 pelIeHus
C y4y€TOM HUMEIOIUXCS PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHA C y4ETOM HOBOH
uHdopMaIum.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMH TIO3HABATEILHOW pediiekcMH KakK OCO3HaHUs
COBEpIIIAEMBIX JCHCTBUI W MBICIUTEIBHBIX TPOIECCOB, WX PE3yJIbTaTOB,
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3ysbrara
pelleHusT MaTeMaTHIECKOH 3a1a4u;

NPeIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPU PEIICHUU
3aJa4d, BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OITNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yibTaTa IETU W YCIOBUSAM, OOBSCHATH
NPUYUHBl JTOCTIDKEHUS WU HEJOCTHKCHHSI PE3yJbTaTOB JESITEIbHOCTH,
HaXOJHTh OIMHNOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSIT€IbHOCTD:

NOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHIyaJIbHON pPaOOTHl MPHU pEIIeHWH YYeOHBIX 3a/Jad, NPUHUMATH IEh
COBMECTHOH NIeATEIHHOCTH, MJIAHUPOBATH OPTaHMU3AIMIO COBMECTHOW paboTHl,
pacmpeenaTh BUIbl paboT, JOroBapuBaThCs, 0OCYKIaTh MPOIIECC U Pe3yiIbTarT
paboThl, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUsl, OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIIOJHATH CBOIO 4YacTb paboOTBl U
KOOPAMHHUPOBATh CBOM JECHCTBUS C APYTMMHU YJICHAMH KOMaHJbI, OIEHUBATh
Ka4yecTBO  CBOETO0  BKJIaJa B OOmMUH  MPOAYKT MO  KPUTECPHSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



INPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOydenuss B 10 kyacce oOyyaromuiics MOIYYUT CIETYIOLIUE
IPEIMETHbIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padouel MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajia MaTEMAaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBATH MOHATUSIMH: PAIMOHAIBHOE YKCII0, OECKOHEUHas
nepuoguyeckas JpoOb, MPOIEHTHI, HPPALHOHATBLHOE YKCIIO, MHOXECTBa
PalMOHAIIbHBIX U ACHCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh ApOOM W TPOLEHTHI ISl pELIeHUs TPUKIAJAHBIX 3a7ad U3
PAa3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

OPUMEHSATh  NPUOTMKEHHBIE  BBIYMCIICHMS, TpaBUJa  OKPYIJICHHS,
OPUKHUIKY U OLICHKY PE3yJIbTaTa BbIYMCIICHU;

CBOOOJHO OMEpUPOBATH MOHATHEM: CTENEHb C IIEJIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOJXOJAUIYI0 (OpMYy 3aluCH JACUCTBUTENbHBIX YUCET IS
peleHns MPAaKTUYECKUX 3a7a4 U NPEICTABICHUS JaHHbIX;

CBOOOJHO  OmepupoBaTh  MOHATHEM:  apUPMETUYECKUM  KOpPEHb
HATypaJIbHOM CTETIEHU;

CBOOOJHO  ONEPUPOBATH  TOHSATHEM: CTENEHb C  PalUOHAIbHBIM
NOKa3aTeJeM;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: JOrapudM UHCIA, AECCITHUYHBIE U
HaTypajbHbIE JTOTapU(MBbI;

CBOOOJTHO OMEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATHUAMHU: APKCUHYC, AapKKOCHMHYC M AapKTaHI'€HC
YUCJIOBOTO apryMEHTAa.

YpaBHeHus U HEPABEHCTBA:

CBOOOJHO  ONEPUPOBATH  TOHATHSIMHU:  TOXKIECTBO,  ypaBHEHHE,
HEpPAaBEHCTBO,  PABHOCWIIbHBIE  ypPaBHEHMSI M  YPaBHEHUS-CIEICTBUS,
PaBHOCHJIbHbIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METOJbl PEIICHHS PalMOHAIBHBIX M JIPOOHO-
palMOHAJIbHBIX YPAaBHEHHU, NPUMEHATh METOJ HWHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOM IMEepEeMEHHOM,
MHOTOWIEH C LENbIMU KOd(PPUIMEHTaMU, KOPHU MHOTOWICHA, MPUMEHSTh
NEJIEHUE MHOTOYJIEHAa HAa MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy
Buera qiis peuienus 3anad;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: CUCTEMAa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENh MATPULIBl 2 X 2 W €ro reOMETPUYECKHI CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ONpENENUTENs 2 X 2 g BBIYMCIEHUS €r0 3HAYCHUS,
OPUMEHATh OINPEICTUTENN ISl PELICHUS] CHUCTEMBbI JIMHEHMHBIX YpaBHEHHIA,
MOJEJIHMPOBATh PEAJIbHBIE CHUTyallUM C TIOMOILIBIKD CHUCTEMBI JIMHEHHBIX
YPAaBHEHHI, HCCIENOBaTh IOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpUll M
ONpENENIUTEINICH, NHTEPIIPETUPOBATH MOJYUEHHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JACHCTBUH C KOPHSIMHU JUIsi TpeoOpa3oBaHUs
BBIPAXKEHU;

BBITIOJIHATG  NMPE0oOpa3OBaHMsI UYUCIOBBIX BBIPAKEHHM, COAEpKaLIUX
CTEIEHH C PallMOHAJIBHBIM I10KA3aTENIEM;

UCII0JIb30BaTh CBONCTBA norapumMoB TUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKECHU;



CBOOOJIHO OTEPUPOBATH MOHATUAMH: UppPALMOHAIbHbBIC, TTOKA3aTEIbHbIE U
gorapuMUYECKHE YpaBHEHUS, HAXOJUTh MX PEHICHUS C I[OMOIIbIO
PaBHOCWJIBHBIX TIEPEXOI0B UIIM OCYLIECTBIISISI MPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE dbopmynbel s
npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOJHO OMNEPUPOBATH TMOHSITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMble (QOpMyJbl I PEIICHHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJIETUPOBAaTh pEalbHbIe CHUTYyallud Ha SA3bIKE ainreOpbl, COCTaBIIATH
BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA I10 YCJIOBHIO 3a/Jaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIM C UCIIOJIb30BAHUEM alllapaTa ajireopsbl.

DOyHKUUM U TpaduKu:

CBOOOJHO OMEpUPOBATH MOHATUAMH: (DYHKIMS, CIOCOOBI 3aJaHus
(GyHKIIMU, B3aMMHO oOOpaTHble (QYHKIMH, KOMMO3WLMS (QYyHKIMHK, Tpaduk
(yHKIMH, BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PyHKIUMT;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: 00JIACTH ONPENEICHUS U MHOXKECTBO
3HauYCHUN PYHKIIMH, HYJIM QYHKIWU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBaTh MOHATUSMU: YETHbIE M HEYETHBIE (DYHKIINH,
nepuogudeckue PyHKIUU, MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
U MUHUMYMBbI (DYHKIIMU, HAuOOJbIIEEe U HAaUMEHbIIee 3HaueHue (QyHKIMU Ha
IPOMEKYTKE;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: CTETIEHHAs! (DYHKIIUS ¢ HATYpalbHbIM
U LIEJIbIM [OKa3aTeseM, rpaduk cTeneHHOM (YHKIMKU C HATYpaJIbHBIM U LIEJIbIM
nokasaresieM, rpaduk KOpHs n-oil cTerneHu Kak (yHKIMH OOpaTHOM CTENEHU C
HaATypaJbHBIM IOKa3aTeJIeM;

ONepUpOBaTh MOHATUAMM: JMHEHHAs, KBaJpaTHUUHAs U TPOOHO-JIIMHEHHAS
(GyHKIMH, BBIMOJIHATH JJIEMEHTAPHOE HCCIEAOBAaHME W TIOCTPOCHUE HUX
rpaduKoB;

CBOOOJIHO OINEpPUPOBATh MOHATUSMU: MMOKA3aTeIbHAs U JorapupmMuyeckas
GyHKIMH, UX CBOMCTBA W TpadUKH, UCTOIb30BATh UX TpapUKH UIsl PEHICHUS
YpPaBHCHUU,

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKASI OKPYKHOCTD,
oTpeJieieHe TPUTOHOMETPUUECKUX (PYHKIIMNA YUCIOBOTO apIyMEHTa;

UCIOJIb30BaTh Tpa@uKkd QYHKIUN I MCCICAOBAHMS MPOLIECCOB H
3aBUCUMOCTEH MpU PEIICHUH 3374 U3 APYTUX yUeOHBIX MPEIMETOB U pealbHON
’KU3HU, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXITY BETUUMHAMU;

Hauvana maTemMaTH4ecKoro anajimsa:

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: apUPMETHUYECKas U TEOMETPUUYECKast
nporpeccusi, 0eCKOHEUHO yObIBaroIas reoMeTpuuecKasi Iporpeccus, TMHEUHbBIN
U OKCIOHEHIMAIbHBIA pPOCT, (opMysa CIOXKHBIX TPOLEHTOB, HMETh
IpEe/ICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBIX 3a/1ay MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: TOCIEIOBATEIIBHOCTh, CIOCOOBI
3a/1aHusl MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE u OrpaHUYCHHbIC
MOCJICIOBATENIbHOCTA, TMOHUMATh OCHOBBI 3apOXKJICHHUS MaTeMaTH4YeCKOro
aHaIM3a KaKk aHaM3a OECKOHEUHO MaJlbIX;

CBOOOJIHO ONEpUPOBATh MOHATUSMH: HENPEpPbIBHbIE (YHKIMH, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OMEpPUPOBATH MOHSATHEM: (DYHKIIMS, HEMpPEphIBHAS HA OTPE3KE,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PDYHKIUH JJIs pEIICHUS 3a/1a4;



CBOOOJTHO OMEPUPOBATH MOHATUSMU: IE€pBas W BTOpPas MPOU3BOJHBIC
(dbyHKIMHU, KacaTenbHas K rpaduky GyHKIUH;

BBIYMCIIATh  MPOU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YaCTHOTO U
KOMITO3ULIMU IBYX (PYHKIIMH, 3HATh MMPOU3BOIHBIC AJIEMEHTAPHBIX (QYHKIINNL;

UCIIOJIb30BaTh F€OMETPUUYECKUM U (PU3NYECKUN CMBICI MPOU3BOTHOMN ISt
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATH TMMOHATUSIMH: MHOXECTBO, ONEpalud Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM —ammapaT sl ONHCAaHUs
peaNbHBIX MPOIECCOB U SIBICHUM, MPU PEIICHUU 3aad U3 JAPYruX yueOHBIX
IPEAMETOB;

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: OINpPEICIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE,  CBOWCTBO  MAaTeMaTHUYeCKOro  OOBEKTa,  J0Ka3aTeIbCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA.

K koniy oOydenuss B 11 kjacce oOyyaromuiics MOJTYYUT CIETYIOLIUE
IPEIMETHbIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM pabouel MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajia MaTEMAaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATUSMH: HATYpajJbHOE U LIEJI0€ YHCIIO,
MHOECTBA HATYPaAJIbHBIX U LIEJIBIX YUCEN, UCIOIb30BaTh MPU3HAKU JIEIIUMOCTH
uensix uucesn, HOJ wm HOK HarypanbHbIX umcen sl pelIeHUs 3a1ad,
IPUMEHATH ANropuT™ EBKNINAA;

CBOOOJTHO ONEPUPOBATH MOHATHEM OCTAaTKa IO MOJYJII0, 3alHChIBAThH
HaTypaJIbHBIE YKCIIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJIHO OIEpPUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHUCIO M MHOXXECTBO
KOMIUJIEKCHBIX YMCEJI, MPEJCTaBISATh KOMILJIEKCHBIC YHCIIa B alreOpanyeckon u
TPUTOHOMETPHUUECKOU (PopMe, BBIOIHATH apu(METHUECKUE ONepalud ¢ HUMU
¥ U300pakaTh HAa KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:

CBOOOJIHO OTNEPUPOBATH MOHATUAMU: UppPALMOHAIbHbBIC, TTOKA3aTEIbHbIE U
norapuMUUYECKHEe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYUIECTBJISATH OTOOp KOPHEW NpPH PEIIEHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOJHO OIEpPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh HEOOXOIuMMble (OpMyJbl JJI PEIICHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTIEpUPOBAThH MOHATUSIMU: CHCTEMa U COBOKYITHOCTh YPABHEHH
U HEPABEHCTB, PAaBHOCWUIIbBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBUS, HAXOJUTh
pElIEHNs CHUCTEMBbl MU COBOKYIHOCTEM palMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX U JOrapu(MUUYECKUX YPaBHEHUI 1 HEPABEHCTB;

pemarb palHOHAIIbHBIE, UppalMOHAJIbHBIE, MIOKa3aTeJbHBIE,
gorapuMUUYECKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS U HEPaBEHCTBA,
coJieprKalllie MOYJIM U apameTPhl;

NPUMEHSTH TpadruecKkue METOIbI AJIs PEIICHUs] YPABHEHHU U HEPABEHCTB,
a TaK)Ke 3a7a4 C mapameTpamu;

MOJIETUPOBAaTh pEalbHbIe CHUTyallud Ha fA3bIKE anreOpbl, COCTaBIIATH
BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI 10 YCIOBHUIO 3aJayH,
UCCJIeIOBAaTh MOCTPOCHHBIE MOJENM C MCIOJIB30BAHMEM arlapara ajireophl,
UHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT.



DOyHKUUM U Tpaduku:

CTpOUTh TpadUKH KOMIIO3UIMH (YHKIHMA C MOMOIIBIO 3JIEMEHTapPHOIO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYEeCKhe 00pa3bl ypaBHEHUH ¢ HEPABEHCTB Ha
KOOPAWHATHOM MJIIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUAMU: TpadUKH TPUTOHOMETPUUECKUX
byHKIU;

OPUMEHATh (PYHKIIUU ISl MOJACIUPOBAHUS M HCCIIEIOBAHUS PEAbHBIX
IIPOLIECCOB.

Hauana MmaTeMaTH4ecKOro aHajam3a:

UCIIOJIb30BaTh  NPOU3ZBOAHYIO  JJisi  HcciefoBaHUs  (QYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HAXOJUTh HAaMOOJbIIEe U HAUMEHbIIIEEe 3HAUCHUS (DYHKIIMU HEMPEepPhIBHOM
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO Il HAXOXIAEHUS HAWJIY4IlEero PEUICHUs B
OPUKIAIHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMUYECKUX, 3a1ayax, i
OTpEJEIeHUs] CKOPOCTH M YCKOpPEHHUS MpOoIEecca, 3aJlaHHOro (opMysion WU
rpaduKom;

CBOOOJHO OIEpUPOBATh MOHSATUSAMU: TIEPBOOOpA3HAs, ONpPENEIEHHBIM
UHTErpaj, HaXOAUTh MEPBOOOPA3HbIC SJEMEHTAPHBIX (PYHKIUNA M BBIYUCIATH
uHTerpain mno popmyne Herotona-JIeiOnua;

HaXOJUTh IUJIOIIAIU IJIOCKUX (GUryp U OOBEMBI Tell C TOMOIUIBIO
UHTErpaa;

UMETh MPEACTABIECHUE O MAaTEMaTUYECKOM MOJEJIMPOBAHMM Ha IMpUMEpE
cocTaByieHUs U pepeHITNaIbHBIX YPABHEHHUI;

pemaTh IPUKIAJHbIE 3aJa4l, B TOM YHCIIE COLMAIbHO-O)KOHOMUYECKOr0 U
(bu3HYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJIK3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

HaumenoBaHue pa3jie/ioB
U TeM MPOorpamMmmMbl

KoaudecTBO 9acoB

KonTpoJabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JuiekTpOoHHbBIE (UG pPOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

MHOXkeCTBO
JEHCTBUTEIIBHBIX YUCEI.
MHOrOo4JIEeHBI.
PannonanbHbIe ypaBHEHHUS
n HepaBeHcTBa. CHCTEMBI
JINHEVHBIX YPaBHEHUH

24 1

OyHKIMU U TpadUKHU.
Crenennas GyHKIHS C
L[eJIbIM TIOKa3aTeNeM

12 1

ApudpmeTrueckuii KOpeHb
Nn-Oil CTENEHH.
HppanroHanbHbie
YpaBHEHUS

15 1

[TokazaTenpHast GyHKIHS.
[lokazarenabHble ypaBHEHUS

10 1

Jlorapudmuueckas
byHKIHS.
Jlorapupmuueckue
ypaBHEHUs

18 1

Tpuronomerpuueckue

22 1




BBIPAKCHUSA U YPABHCHUS

IlociemoBaTeapbHOCTH U 10
MIPOTPECCUU

HenpepsiBHble (pyHKIINY.

[IpousBoaHas 20

[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3alus 3HaHu!

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne
n/
n

HaumenoBaHue pa3jie/ioB
U TeM NMPOrpaMmmMbl

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTueckmne
padoThI

JIEKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

HccnenoBanue GyHKIHIA ¢
MMOMOIIBIO TPOU3BOTHOM

22 1

IlepBooOpa3nas u
UHTErpal

12 1

I'paduxu
TPUTOHOMETPHYECKUX
GbyHKIU.
Tpuronomerpuueckne
HEpaBEHCTBA

14 1

HppauuoHansHele,
MoKa3aTeIbHbIE U
norapupMuUecKue
HEPaBEHCTBA

24 1

KowmriekcHble uncia

10 1

Harypanbssle u nensie
qucia

10 1

Cucrembl parmoHaIbHbIX,
HPPaIMOHATEHBIX
MOKa3aTeIbHBIX U
Jorapu(PMUIECKUX
ypaBHEHUH

12 1




3aa4yM ¢ napaMeTpamu 16 1
[ToBTOpEHME, 0606H_IGHI:IC, 16 5
cHUCTeMaTH3alMs 3HAHUI
OBILEE KOJIMYECTBO
136 10

YACOB I10 [TPOTPAMME







IHHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
N KoauuyecTBO yacoB DJIeKTPOHHbIE
o
Hara nudposbie
n/ Tema ypoka KoHTpoibHbIe IIpakTH4eckue
Bcero U3yYeHUs o0pa3oBaTejibHbIE
n padoThI padoThI
pecypcbl
MHoX%ecTBO, Oneparuy Haj ! https://m.ed-
MHOKECTBaMH U UX CBOMCTBA $00.1u/91ZKXD884
. https://m.ed-
Huarpammsl Diinepa-Benna 1 s00.1W/6ATS 109K A
[IpuMeHeHne TeopeTUKO- httos:/med
pS://m.ceda-
MHO>KECTBEHHOTI'O anmapara 1 500 11/F997632PX
JUISL penieHus 3a1a4
PammmonansHBIC YKCHa.
OOBIKHOBEHHBIE U
CCHTHMHLIE 100G ] https://m.edsoo.ru/LT-
a AIPOOH, S2XKI2C
MPOIICHTHI, OECKOHEYHBIC
MIEPUOIUYECKHE TpoOH
PammmonansHBIC YMCHa.
OOBIKHOBEHHBIE U httos://m.ed
ps://m.ed-
ACCATHHHKIC IPOOH, 1 500.1/3EDOB3EK?2
MPOIICHTHI, 0ECKOHEUHBIE
nepuoAnYecKue apoou
[Ipumenenue npodeit u { https://m.ed-
MPOLIEHTOB JJISl PELIECHUS $00.1ru/OEPEOSIWI




IMPUKIIAAHBIX 3a1a4

[Ipumenenue npobdeit n

https://m.ed-

7 IIPOLIEHTOB VISl PEIICHHUS <00/ NVFYZJHRP
NPUKJIAJHBIX 3a7a4
JlericTBUTENbHBIC YHCTIA. hitos//m.ed

ps://m.ed-

8 PanmonanbHele

HITOHAIBHRE H s00.1/P7VKRZOSG
UppalyOHAIbHBIC YHCIIA

9 Apudmerndeckue onepanum https://m.edsoo.ru/B6M-
C JEHUCTBUTEIbHBIMU YHUCIAMHU RUCVWY

10 Mopyinb eNCTBUTEIBLHOTO https://m.ed-

YHUCJIa U €T0 CBOMCTBA s00.r/PULOAZVIW
[TpubnnxEHHBIE BEIYUCIICHUS,

1 IIpaBUJIa OKPYIJIEHUS, https://m.ed-
IIPUKUJKA U OLICHKA s00.1u/8RFTXG6E3
pe3yJibTaTa BBIYMCIICHUN
OcCHOBHBIE METO/BI PELLIEHUS

12 LENBIX U JPOOHO- https://m.ed-
palMOHAIBHBIX YPABHEHUN U s00.ru/CMS8WFBMJS8
HEPaBEHCTB
OcCHOBHBIE METO/BI PELLIEHUS

13 LENBIX U APOOHO- https://m.ed-
palMOHAIBHBIX YPAaBHEHUN U s00.1rw/YE28L.QQJ2
HEPaBEHCTB
OCHOBHBIE METO/BI PELLIEHUS hitos.//m.cd

s://m.ed-
14 LEBIX U APOOHO- TR

palOHAIBHBIX YPABHEHUN U

500.1ru/Z395M64DM




HCPAaBCHCTB

MHorousieHs! OT 0JHOU
nepeMeHHoi. Jlenenue

15
MHOTOYJIEHA Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy
MHoOrouneHsl ¢ HeIbIMU

https://m.edsoo.ru/PBIEY-
16 koappurmentamu. Teopema
HIZE
Buera
Pemenue cucrem TMHENHBIX https://m.ed-

17 .
ypaBHCHHI s00.ru/1E183555U
Pemenue cucrem TMHENHBIX https://m.edsoo.ru/ICEJ-

18 .

YpaBHEHUHU DO5SGK
Marpuia cucTeMsl JUHEMHBIX
ypaBHeHUH. Onpenenurenb

19 MaTpHULbI 2X2, ero https://m.ed-
F€OMETPUYECKUN CMBICIT U 500.r/BAM2QCKWF
CBOMCTRA; BRIYUCJICHHUE €r0
3HAYEHMS
Onpenenurens MaTpuLbl 2x2,

20 €ro reOMEeTPUYECKUI CMBICIT U https://m.ed-
CBOMCTBA; BEIYHUCIICHHUE €TO $00.1u/3AMZUEKYQJ
3HAYEHHUS
[IpumeHeHue onpenennurTens httos://med

pS://m.ceda-

21 JI PEIIEHUS] CUCTEMBbI
8 p\, . s00.1u/9P3E3FF47Z
JIMHEHHBIX YpaBHEHUN

22 Pemenue npuknaaHeix 3aga4 https://m.edsoo.ru/IK-




C IOMOIIBIO CUCTEMBI
JIMHEHHBIX YpaBHEHUN

JE16E2L

Pemenne IPUKIAAHBIX 3a/1a4

https://m.ed-

23 | ©NOMOIIKIO CHCTeMbI s00.ru/A9H81W33G
JVMHEHHBIX YpaBHEHUN
Kontponbnas pabora:

24 "PanmonanbHble ypaBHEHUS U https://m.ed-
HepaBeHCTBA. CHUCTEMBI 500.ru/0HOPJS7VZ
JUHENHBIX ypaBHEHUN"

DyHKIUSA, CTIOCOOBI 3aIaHUs

)5 ¢dbyuknun. Bzanmuao https://m.ed-
oOpaTHble QyHKIHHN. s00.1w/1XYSISM28
Kommnosurus ¢pyHkimit
I'paduk GynkIIM.

26 DJIeMEeHTapHbIE https://m.edsoo.ru/7JGT-
npeoOpazoBaHus rpauKkoB FZZYA
byHKIII
OO6nacth onpeeeHus 1
MHOYKECTBO 3HAYEHUI httos+//m.ed

ps://m.ed-

27 Gynxuan. Hymn Gyniim. $00.ru/VUOHQSOCV
[TpomexyTku 3HAK
MOCTOSHCTBA
YETHbBIC U HEUETHBIC

3 ¢yskuuu. [lepuognueckue https://m.edsoo.ru/NT-
¢bynkuuu. [IpomexyTku M7RJIGX4

MOHOTOHHOCTH (DYHKITHH




MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Haunbonbiee u

https://m.edsoo.ru/Z0M-

29
HauMeEHbIIIee 3HAYCHUE N672NG
(YHKIMU Ha TPOMEKYTKE
30 JIuneiinas, kBagpaTu4yHas U https://m.edsoo.ru/BZD-
IpoOHO-IMHEeHHas QYHKIIUN F8VYZT
DneMeHTapHOEe UCCIIeIOBaHE httos:/m.ed
ps://m.ed-
31 u HOCTp?eHI/Ie rpauKOB ATUX s00.r/CPTUKTIIV
byHKIUI
DJIEeMEHTapHOE UCCIIETIOBAHUE
1 1 TIOCTpOEHHE rpathHKOB STHX https://m.edsoo.ru/NAJE-
POCHAC TP F14CO
byHKIMI
CreneHs ¢ 1eabIM httos://m.ed
ps://m.ed-
33 rnokasaresneMm. bunom $00.1u/2STIOM2GO
Hprotona
CremneHb ¢ 1ebIM httos:/med
ps://m.ed-
34 rnokaszaresnemM. buaom 500.1/K6XLOAUIX
HeroToHa
CrenenHast QyHKIMS C
35 HaTypaJIbHBIM U LIEJIBIM https://m.ed-
nokaszaresieM. E€ cBoiicTBa $00.1u/072LCSR6V
rpaduk
Kontponbnas pabora: httos-//m.ed
" . ps://m.ed-
36 CT?HCHHaH ¢bynkuus. Eé soorw/A3 1 WRI3Y?2
cBoicTBa U rpaduk"”
37 ApudmeTnaeckuii KOPCHb https://m.edsoo.ru/VEMY -




HaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

Apudmerndeckuii KOpeHb

38 HATypaJIbHOM CTENIEHU U €0 hitps://m.edsoo.ru/BAN-
P SPUZEB
CBOICTBa
[IpeobpazoBaHus YHCITOBBIX httos:/m.ed
. https://m.ed-
39 BBIPAXKEHUM, COJIEPHKAITUX so0.rw/VR 1SUSBDE
CTENEHU U KOPHU
[Ipeo6pa3oBaHust YUCIOBBIX httos://m.ed
. https://m.ed-
40 BBIPAXEHUM, COJIEPHKAIUX soo.rw/PRR3BH1TH
CTENEHU U KOPHU
[Ipeo6pa3oBaHust YUCIOBBIX htos://m.ed
. https://m.ed-
41 BBIP@KEHUH, COJIEPIKALLUX 500.1W/GMOTCPCOG
CTENEHU U KOPHU
Hppanuonanbusie
47 ypaBHeHUsA. OCHOBHbIE https://m.ed-
METO/Ibl pELICHUS s00.1u/DHWSQA79M
HMPPALMOHAJIBHBIX YPAaBHEHUU
Hppanuonaisusie
43 ypaBHeHUs. OCHOBHbIE https://m.ed-
METO/Ibl pELICHUS $00.1u/DN896TF02
UPPALMOHAJIBHBIX YPABHEHUN
Hppanumonansusie
44 ypaBHeHUs1. OCHOBHBIE https://m.ed-

METO/Ibl peIICHUS
UppalMOHATIbHBIX YPaBHEHHM

soo.ru/1 X40FNHPA




PaBHOCUIIBbHEIE MNepexoanl B

https://m.ed-

45 peuieHuu I:IppaI_II/IOHaJ'ILHBIX <00.r/02VV5I6B4
ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXOIBI B httos-//m. ed

ps://m.ed-

46 peLIeHun I:IppaI_II/IOHaJ'ILHBIX <00.r/RPXZVEMHT
ypaBHEHUN
PaBHOCUIIbHBIE TIEpEXOIbI B Httos-//m.ed

ps://m.ed-

47 pelieHuu I:IppaI_II/IOHaJ'IBHBIX <00 10/261 843DBS
ypaBHEHUN
PaBHOCUIIbHBIE TIEpEXOIbI B

48 CLLICHII HODALHOHATLHEX https://m.edso00.ru/O87-
p “ppatt ZLOE2K
ypaBHEHUU
CgoiicTBa u rpaduK KOPHS n-

49 Ol cTeneHu Kak (PyHKITUU https://m.ed-
00paTHO CTETICHH C $00.1u/8JLO4FGQ9
HATYpaJIbHBIM MOKa3aTeleM
CgoiicTBa u rpaduK KOPHS n-

50 Ol cTeneHH Kak (PyHKITUU https://m.ed-
00paTHO CTETICHH C s00.1u/JQHAUMLOM
HaTypaJbHBIM MIOKa3aTeneM
Kontposnbnas padora:

"CoiicTBa u rpaduK KOpHS hitos://m.ed
o https://m.ed-

S1 | n-off crener. 500.10/01 AGHOSVZ
Uppanmonanbubie
ypaBHeHus"

52 CrteneHb ¢ pallMOHAIbHBIM https://m.edsoo.ru/3PM-




IIOKa3aTeJIEM U €€ CBOMCTBA

BUKOGP

CreneHb ¢ pallMOHATbHBIM

https://m.ed-

53
IIOKa3aTejIeM U €€ CBOMCTBa s0o0.ru/HFJPEPWL9
54 Crenensb ¢ palliOHATBLHBIM https://m.edsoo.ru/HD-
oKa3aTeJieM 1 €€ CBOICTBa VG5SNIIT
55 Ioxa3zatenpHast GpyHKIMS, €€ https://m.edsoo.rw/T7GP-
CBOICTBa U Tpaduk DUVRM
Hcnonb3oBanue rpaduka
56 dyHK https://m.edsoo.ru/NI-
YHKIIUH flJBI peuieHus [1711BM
ypaBHEHUN S
Hcnons3oBanue rpaduka hitos:/fm.ed
ps://m.ed-
>7 ynxin JUT PEHICHHA 500.1u/9PE3YWZ25
ypaBHEHUN
[TokazaTenbHbIE ypaBHEHHUS. hitos:/fm.ed
ps://m.ed-
58 OCHOBHBIE METOIBI pemerI;I <00 r0/NXLINISWM
MOKa3aTeIbHBIX YPaBHEHUI
[TokazaTenbHbIE ypaBHEHHUS. hitos://m.ed
ps://m.ed-
59 OCHOBHBIE METOIBI pemerm <0010/ TAGIMGIX
MOKAa3aTeJIbHbIX YPAaBHEHU
[TokazaTenbHble ypaBHEHHS. httos://m.ed
ps://m.ed-
60 OCHOBHBIE METOIEI pemerm <00 1/ YWTTHSGT?
MOKa3aTeJIbHbIX YPaBHEHUHN
Kontposnbnas padora: httos://med
" ps://m.ed-
61 [TokxazarenbHast QyHKIHSL. <00 1w/ HNICE60OAKS
[Toka3arenbHble ypaBHEHUS"
62 Jlorapugm yucna. CBoiicTBa https://m.ed-




aorapudpma

500.1/E2G7K9QW6

Jlorapudm yucna. CBoiicTBa

https://m.ed-

63
norapupma $00.1u/192RS5MOM

64 Jlorapudm yucna. CBoiicTBa https://m.edsoo.ru/EMC-
norapupma Q4R3B7

65 JlecATUYHBIE U HATypAJIbHbBIE https://m.ed-
J0rapuQMbl $00.ru/NBUG10GSP

66 JlecATUYHBIE U HATypAJIbHbIE https://m.ed-
J0rapuQmbl $00.r/EMWTCSPQY
[IpeobpazoBanue hitos.//

67 BBIPXKEHUM, COAEPKAIINAX https:fim.od=
forapHAMbI $00.1u/OQFOWHEXS
[IpeobpazoBanue hitos:/med

68 BBIPAXKEHUM, COJIEPHKALTUX Otps:/im.ed-

P ——— s00.1uw/LXMJ44QAU
[IpeobpazoBanue hitos:/med

69 BBIpAXKEHUIA, COIEPKAIMX Qtps:/Hm.ed-
S $00.1u/EP6U39XNM

70 Jlorapupmuueckas GyHKINS, https://m.ed-
e€ cBolicTBa u rpaduk $00.ru/8TW3GXDH6

71 Jlorapudmuueckas GpyHKIus, https:/m.ed-
e€ cBoiicTBa u rpadukx $00.1/KYG9C4S4F
Hcnonp3oBanue rpaduka hitos./med

72 GYHKIUYU 1715 petieHHs ——

ypaBHEHUH

s00.1u/VILWTS50G




Hcnonp3oBanue rpaduka

https://m.ed-

73 HKIIUH 17151 PEIICHUS
(ymKuam 13 p 500.00/5CIKV1ZUF
ypaBHEHHUI
Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
https://m.edsoo.rt/STON-
74 METO/1bl pELICHUS
RDYGS
norapupMuIECKUX
ypaBHEHUH
Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE hitos:/fm.ed
75 METO/]IbI PEIICHUS tps://m.ed-
$00.1u/22FDXMI4S
Jorapu(pMUIECKIX
ypaBHEHUH
Jlorapudgmuueckue
ypaBHeHUsA. OCHOBHbIE httos:/m.ed
76 METOJTBI PEIICHUS tips://m.ed-
s00.1u/Z2GEE6311
Jorapu(pMUIECKIX
ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IBI B
https://m.edsoo.ri/9WD-
77 peIIeHUH JOTapuPMHIECKUX
o PQWDI14
ypaBHEHUI
PaBHOCHIIBHBIE TTEPEXOIBI B httos://med
78 peleHNH JorapupMHUUECKUX {ips://m.ec-
. $00.1u/0VYGSNTLD
ypaBHEHUI
KonrponbHas pabora:
" https://m.edsoo.ru/I8PX-
79 Jlorapugmuueckas

¢ynkuus. Jlorapudpmudeckne

C5ZEA




ypaBHeHus"

Cunyc, KOCUHYC, TAHT€HC U

https://m.ed-

80 KOTaHI'€HC YHCJIIOBOT'O $00.1/YAGEESV(C3
aprymeHra
CuHyc, KOCHHYC, TAHT€HC U https://m.ed
ps://m.ed-
81 KOTaHT'€HC YHCJIOBOTO s00.ru/FOW508FFL
aprymeHra
Apkcunyc, apKKOCHHYC H
0 P ye, ap y https://m.edso0.ru/A20-
ApPKTAaHTE€HC YHCIIOBOTO WOVOPY
aprymeHra
ApKCHHYC, aDKKOCHHYC 1 https://m.ed
pS://m.eda-
83 ApPKTaHI€HC YK CIIOBOIO $00.1ru/9A0XNXSJO0
aprymMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OTIpE/ICTICHIE
. py pea https://m.edsoo.ru/YA3X-
TpI/IFOHO\I’VIeTpI/I‘IeCKI/IX PQIIL
(GyHKIUH 4UCIOBOTO
aprymMeHra
Tpuronomerpuueckas
OKPY>KHOCTb, OTIpEICIICHIE https://m.ed
ps://m.ed-
85 TPUTOHOMETPHHIECKHX s00.1u/7JEBAMGFBR
(GyHKIUN 4UCIOBOTO
aprymeHra
OcHoOBHBIE https://m.ed
86 TPUTOHOMETPUUYECKUE o

hopmyItb

s00.1ru/7G41UGG6B




OCHOBHEBIE

https://m.ed-

87 TPUTOHOMETPUICCKHUC $00.1u/JB8BGSATI
(hopMyIBI
OCHOBHBIE https://m.ed
s://m.ed-
88 TPUTOHOMETPUUECKUE $00.rt/C5YUBTBTC
(hopMyIbI
OCHOBHBIE
“ R https://m.edsoo.ru/6 GN-
) P GH5MV
(hopMyIibI
[Ipeo6pa3zoBanue https:/m.ed
ps://m.ed-
90 TpanOMe:rquecmx $00.r/UIM91UJV]
BBIPOKCHHM
IIpeobpazoBanue https://m.ed
ps://m.ed-
91 TpI/IFOHOMe:FpI/I‘IeCKI/IX s00.ru/MEB4SJ2PW
BBIPOKCHHM
[Ipeo6paszoBanue
0 e https://m.edsoo.ru/R9-
P up NAIF49S
BBIPOKCHHIN
[Ipeobpa3oBanue https:/m.ed
S.//m.ed-
93 TpanOMe:rqueCKHx soo.ru/6EHSSHHHY
BBIPOKCHHI
Pemenune https://m.ed
S://m.ed-
94 TpI/IFOHOME}TpI/IquKI/IX s00.ru/LGDUR382T
ypaBHECHUI
95 Pemenue https://m.ed-

TPUTOHOMETPUYECKUX

s00.1u/PQLVEZ6JE




ypaBHEHUH

Pemenue
https://m.ed-
96 TPUTOHOMETPUUYECKUX 00 1W/OOK5GEZTH
. $00.rw/QOKSGFZ7H
ypaBHEHUH
Permenue
https://m.ed-
97 TPUTOHOMETPUUYECKUX 5001/ YRO5DRPZ5
ypaBHEHUH '
Permenue
98 IPHTOHOMETPHYECKIIX https://m.edsoo.ru/1USP-
KNSQT
ypaBHEHUH
Pemrenue
https://m.edsoo.ru/U7NB-
99 TPUTOHOMETPUUYECKUX WCNDW
YpaBHEHUN
Pemienue
https://m.ed-
100 | TpPUrOHOMETPUUECKUX s00.11/39ZKWG015
yYpaBHEHUN '
Konrponsnas pabora:
"TpuroHomMeTpuIECKUe
101 BI)II;)a)KeHI/IFI Hp https://m.edsoo.ru/IF11S-
N76Q
TPUTOHOMETPUIECKHE
ypaBHEeHUS"
IlocnenoBaTeIbHOCTH,
CITIOCOOBI 3aJaHUS
A . https://m.edsoo.ru/5VM-
102 IIOCJIEOBATEIHLHOCTEM.

Metoa MaTeMaTHUECKOU
WUHIYKITUU

C1JBEV




MonoTtoHHEIE N

OTrpaHUYEHHbBIE hitos./med
pS://m.ca-
103 | mnocienoBaTenbHOCTH. 20010/ ZVAAYOVRL.
Hcropus ananusa
OECKOHEYHO MaJIbIX
104 Apudmernueckas https:/m.ed-
nporpeccus $00.1/SORWO2VI1E
https://m.edsoo.ri/ED20-
105 | T'eomerpuueckas nporpeccus
JQZ24
beckoneuno yOpIBarorias https://m.ed-
106
reoMeTpuYecKas nporpeccust 500.1w/VG377T8EY
CyMMa 0eCKOHEUHO
107 6 . N https://m.edsoo.ru/TY1S3-
yObIBaIoOLIEei reoOMeTpUIeCcKOn DAPL
Iporpeccun
JIuHeiiHbIi 1
108 SKCIIOHEHIIMAJIBHBIN POCT. https://m.ed-
Yucno e. Dopmysa CI0KHBIX s00.ru/UMIH7BTW?2
MIPOLIEHTOB
JIuHelHbI 1
109 SKCIIOHEHIIMAJIBHBIN POCT. https://m.ed-
Yucno e. DopMyiia CI0KHBIX $00.ru/CEY72CW58
MIPOLIEHTOB
Hcnonws3oBanue nporpeccun
110 JUIA peLIeHns pealbHbIX https://m.ed-

3a/1a4 MPHUKIIATHOTO
xXapakTepa

s00.ru/ARPHBD4Y 1




KonrtponbHas pabora:

https://m.ed-

111 HOCJ‘IG,Z[OBa'”'FeJ'IBHOCTI/I u 500 1/8OWRKXOHP
IIPOrpeCCUn

112 HenpepbiBHble QYyHKIIUN U UX https://m.edsoo.ru/MC-
CBOMCTBa C5N1579

113 Touxka pa3pbiBa. ACUMITOTHI https://m.edsoo.ru/BX-
rpa¢ukoB GyHKITHI CP9CRNV

114 CsaoiicTBa QyHKIUI https:/m.ed-
HENPEPLIBHBIX HA OTPE3KE s00.ru/DP10ESGVN
CoiicTBa (yHKIMH https://m.edsoo.ru/CCX-

115
HEIIPEPBIBHBIX HA OTPE3KE H3TPSB

116 Meroa UHTEpPBAIIOB I https://m.ed-
pelIeHNs HEPaBEHCTB $00.1u/A364LEWCO

117 MeTto1 UHTEPBAJIOB It https://m.ed-
pELICHUS HEPABEHCTB $00.1u/RVQDQWSSP

118 Meroa HHTEPBATIOB IS https://m.ed-
pEIIEHNS] HEPABECHCTB soo.rw/LRMHAKVYF
[IpuMeHeHne cBOMCTB httos://med

. https://m.ed-

119 | HemnpepbIBHBIX QYHKIUH IS soo.rw/VAMMSCCCD
pemenus 3ana4y
[IpuMeHeHne cBOMCTB httos://med

. https://m.ed-

120 | nHenpepbIBHBIX (GYHKIUN IS soo.rw/ZR5Z207RA
pemenus 3ana4y

121 IlepBas u BTOpas https://m.edsoo.ru/TQJH-

MIPOU3BOJIHBIC (DYHKIIMU

PC7B3




Onpenenenue,

https://m.ed-

122 TeOMeTpI/I‘{e(iKI/II/I CMBICII 50010/ 1 YSIOSNXT
MIPOU3BOTHOM
123 Onpenenenue, GpuznyecKuit https://m.ed-
CMBICJI IIPOU3BOHOMN $00.1ru/5707NISY]J
124 YpaBHeHHE KacaTeIbHOU K https://m.ed-
rpaduky GpyHKuumn s00.r/NNA3B1850
125 YpaBHEeHHE KacaTeIbHOU K https://m.ed-
rpaduky QyHKIHH $00.1u/2MS8V364A
126 [Ipon3BOaHBIE 3IIEMEHTAPHBIX https://m.ed-
byHKIUI $00.1ru/9CG66EO0L3
127 [Ipon3BoaHBIE dIIEMEHTAPHBIX https://m.ed-
byHKIUI $00.1/OX3T1IGG2
[Ipon3BoHast CyMMBlI, hitos:/fm.ed
ps://m.ed-
128 MIPOU3BECHUS, ‘laCTHS)FO u <00 1/ 3ROOFST
KOMITO3UIIUH (PYHKIIHIA
[Ipon3BogHAS CyMMBI,
https://m.edsoo.ru/CIXJY-
129 MPOU3BEEHHUS, YACTHOTO U CLAP
KOMIO3UINH (PYHKIIHIA
[Ipon3BoaHast cymMBl,
https://m.edsoo.ru/401LV-
130 | npowusBeneHus, 4aCTHOTO U TEZL
KOMIO3UINH (PYHKIIHIA
131 KonTponbHas pabora: https:/m.ed-
"[IponsBogHas" $00.1ru/72752YHQ9
132 [ToBTOpenue, 06001IeHNE, https://m.ed-

CUCTeEMaTHU3allus 3HAHWNI:

s00.ru/PCOMVZEMH




"VpaBHenus"

[ToBTOpeHue, o600IIEeHNE,

https://m.ed-

133 cUcTeMaTu3alus 3HaHUM: 1 <00 rW/RI36TWPAT
"OyHkuun"

134 Hrorosas KOHTpOIBHASA ! i https://m.ed-
pabota $00.rw/7LME37ZN27

135 Hrorosas KOHTpOIbHAS ) i https://m.ed-
paborta $00.ru/Y 1L.9K 7609

136 [ToBTOpenue, o6o0IICHNE, ) https://m.ed-
crucTeMaTu3alus 3HaHUI s00.ru/FF21A8SJZ

OBUIEE KOJIMYECTBO YACOB 136 10

[10 ITIPOT'PAMME




11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara uudgposbie
n/ Tema ypoka KonTpoJabubie IIpakTH4eckue 6 BATENLHbIE
n Beero padoThI padoThI HEyHEH 0opaso
pecypcsl
[IpumeHeHue nporu3BOIHON
1 K UCCIIeIOBaHUIO QYHKIUIT | https://m.edsoo.ru/E9S-
Ha MOHOTOHHOCTb U BISYNM
3KCTPEMYMBI
[IpumeHeHue nporu3BOIHON
) K UCCIIeIOBaHUIO QYHKIUIT ! https://m.edsoo.ru/W7-
Ha MOHOTOHHOCTbH 1 FOWO9ADE
DKCTPEMYMBI
[IpuMeHeHne mporu3BOIHON
3 K UCCIIeIOBaHUIO (QYHKITUIT | https://m.ed-
Ha MOHOTOHHOCTh 1 500.ru/N61EYOQXN
AKCTPEMYMBI
[IpumeHeHue mporu3BOIHON
4 K UCCIIeIOBaHUIO (QYHKIUI | https://m.edsoo.ru/39CN-
Ha MOHOTOHHOCTb U HJI8O
AKCTPEMYMBI
[IpuMmeHeHue mporu3BOIHON
5 K UCCIIEIOBaHMIO (DYyHKIIHIA 1 https://m.edsoo.ru/H4LR-
Ha MOHOTOHHOCTH U RPTNU
AKCTPEMYMBI




[Ipumenenue nmpons3BogHON
K UCCIIEIOBaHMIO (DYyHKITHIA

https://m.ed-

6 HAa MOHOTOHHOCTH U $00.1u/GN11SQZZR
AKCTPEMYMBI
Haxosxenne HanOobIIero
A HAUMEHBIIETO 3HAYECHUSA https://m.edsoo.ru/C8AN-
! HeTPEPhIBHON (PYHKLIMHU HA WBULB
OTpE3Ke
Haxosxnenne HanOobIIero
1 HAUMEHBIIETO 3HAYECHUSA https://m.ed-
8 HETPEPhIBHON (PYHKIUHU HA s00.ru/HQU4R7TC7
OTpE3Ke
HaxosxneHne HanOobIIero
1 HAUMEHBIIETO 3HAYECHUSA https://m.ed-
? HeTPEPhIBHON (PYHKIUHU HA s00.1u/BEOWXUF3F
OTpE3Ke
Haxosxienre HanOoIbIIero
10 1 HAUMEHBIIETO 3HAYCHUSA https://m.ed-
HETIPEPHIBHON (PYHKIIMU HA soo.rw/FI1C58HIG
OTpE3Ke
Haxosxienre HanOoIbIIero
1 1 HAUMEHBIIETO 3HAYCHUSA https://m.edsoo.ru/IEEI-
HeTIPEPhIBHON (PYHKIIMHU HA H61Y7
OTpE3Ke
HaxosxieHre HanOoIbIIero
https://m.edsoo.ru/641K-
12 1 HANMEHBIIIET0 3HAUYCHUS

HEeNpepbrIBHON (QYHKIUU HA

WZ70D




OTPEC3KC

[IprumeHeHre nporu3BOIHON

13 TS HaXOXKICHUS https://m.edsoo.ru/ZM-
HAWJIy4IlIETO PELIECHUS B PEN7APJ
MPUKIAIHBIX 33/1a4ax
[IprMmeHeHne nporu3BOIHON

14 TS HaXOXKICHUS https://m.ed-
HAWIY4IlIEeTo peLIeHus B $00.1u/JQ4TS3RWS
MPUKJIAIHBIX 33a/1a4ax
[IpruMmeHeHne mporu3BOIHON

JIs1 OIPENIETICHUSI CKOPOCTH
15 i CKopeII{[H;In o eccz https://m.edsoo.ru/1J0-
yerop porecea, CONWS57
3a1aHHOTO (POPMYIION MK
rpadukom
[IpumeHeHue mporu3BOIHON
JIs1 OIPEJIETICHUSI CKOPOCTH
16 E CKOpeEHﬂH o eccz https://m.edsoo.ru/HX-
yerop poriecea, TRI77AS
3aJaHHOTO (POPMYJIOH UK
rpaduKom
17 KoMmosuis dyHKuii https://m.edsoo.ru/0D1V-
HITT QYHEL DOCOZ
. https://m.ed-
1 K
8 OMIO3HILH (YKL s00.ru/P6PCUHT4D
19 KoMmosuus dyHKuii https://m.edsoo.ru/LGN-
T yHH IMKS00
20 I'eomerpuueckue 06pa3sl https:/m.ed-

ypaBHEHUN Ha

s00.ru/WUIS4RBXB




KOOpI[I/IHaTHOI\/'I IJIOCKOCTH

['eomeTpuyeckue 0Opassl

71 ABHEHMI Ha https://m.edsoo.ru/RWWL-
yP g NFOGR
KOOPJIMHATHOM IJIOCKOCTH
Kontponbnas padoTa: httos://med
" ~ ntps://m.ed-

22 Uccnenosanue q)yHKLu:H/I c <00 r/SDME3XVO5
MOMONIBIO TPOU3BOTHOM"

23 [IepBooOpa3Hasi, O0CHOBHOE https://m.edsoo.ru/GS6K-
CBOMCTBO TIEpPBOOOPA3HBIX L8IMB
[lepBooOpasubie

24 DJIEMEHTAPHBIX (DYHKITHH. https://m.ed-
[IpaBuna HaxoxaeHUS s00.1u/JU3413GVM
NepBOOOPa3HBIX
[lepBooOpa3ubie

25 AJIEMEHTAPHBIX (PYHKIUH. https://m.ed-
[IpaBuna HaxoxaeHUS s00.1w/FN7VYQI15Z
epBOOOPaA3HBIX
Hurerpai.

2 r . https://m.edsoo.ru/GG-

€OMETPUUECKHUI CMBICIT PXBTREC
WHTErpasa
Brruncnenue

7 ONpeACNIEHHOTO HHTETpalia https://m.ed-
no ¢popmyne HproroHa- $00.1u/4R97WJZ52
JleitOHMIIA

73 Brruncnenue https://m.ed-

OHpCI[CJIéHHOFO HHTCIrpaia

s00.ru/1AJ8M4RQT




no ¢popmyine Herorona-
JleiiOauIa

[Tpumenenue uHTErpaa

https://m.ed-

29 JUISL HAXOXKACHHA 500.ru/MU24JJVID

IUIOIIA/IeH TUIOCKUX QUryp .
[IpumeHeHne nHTErpaa
P P . https://m.edsoo.ru/77COV-

30 U HaXOXKIEHUS 00BEMOB HICS
TEOMETPUUYECKUX Tel
[Ipumeps! perieHnit hitps://m.ed-

31 | mddepennmanbHbx 500.1/GV6VHSSLS
ypaBHEHUH
[Ipumeps! perieHuin hitps://m.ed-

32 nudepeHInaTbHBIX 500 I';J./GQ. OISP1PX
yYpaBHEHUN .
Marematnueckoe
MOZACINPOBAHNC PCATBHBIX https://m.edsoo.ru/LLID

33 IPOIIECCOB C IOMOIIBIO KMSOC
nuddepeHITnaTbHBIX
ypaBHEHUH
KontponsHas pabora: hitos://m.ed
) ps://m.ed-

34 Ilepsoobpasnast u 500.1/06KKZN9AH
uHTerpan”

Tpuronomerpuyeckue https://m.ed

35 GyHKIMH, UX CBOMCTBA U 500 Z/EED—G] XRK
rpaduxu ‘

36 Tpuronomerpudeckue https:/m.ed-




(GyHKLNH, X CBOICTBA U
rpaduxu

s00.1ru/37WDY2B6K

Tpuronomerpuyeckue

https://m.ed-

37 bYyHKIMH, UX CBOWCTBA U <00.rw/35VOTLIO
rpaduxu
Tpuronomerpuieckue
13 (yHKILIUH, 11X CBOFiCTEA I https://m.edsoo.ru/CN-
YHEIH, QLICBYR
rpaduku
Tpuronomerpuueckue
N https://m.edsoo.ru/JYINT-
39 GyHKIMH, UX CBOMCTBA U
MOI5
rpaduku
OTt60p KOpHEN
TPUTOHOMETPUIECKUX httos-//med
o https://m.ed-
40 ypaBHEHUH C HOMoun:}o <00.1/ODHC3ZFH)D
TPUTOHOMETPHUUYECKOMN
OKPYXHOCTH
OTt60p KOpHEN
TPUTOHOMETPUUYECKUX Httos-//med
o https://m.ed-
41| ypasHeHHIi C IOMOIIBIO 500.1W/EY67USIYI
TPUTOHOMETPUUECKOM
OKPY’>KHOCTH
OT60p KOpHEH
TPUTOHOMETPUUECKUX
. https://m.eds00.ru/60J90Z-
42 YPaBHEHUH C IIOMOIIBIO W
TPUTOHOMETPUUECKOMN

OKPY>KHOCTH




OT100p KOpHEH

TPUTOHOMETPUUECKUX httos://m.ed
. ps://m.ed-
4
3 YPaBHCHHUH € HOMOLHEIO s00.1u/NPGOZIWAL
TPUTOHOMETPUYECKOM
OKPY>KHOCTH
Pemenue htths://m.ed
pS:/m.ca-

44
TPUTOHOMETPUUECKUX 500.rWBIEFOCOPY
HEPaBEHCTB
Pemenue

45 S https://m.edsoo.ru/P9C-

p p TAGVUJ

HEPaBEHCTB

Pemenue httos://m.ed
ps://m.ed-

46 TPUTOHOMETPUYECKUX 500 1/DC43MAHFK
HEPaBEHCTB e
Penrtenue

47 O https://m.edsoo.ru/8ES-

p p MOFQW?7
HEpaBEHCTB

KoHnTtponbhas padoTa:

"I'padukn

43 TPUTOHOMETPHUIECKUX https://m.ed-
(yHnkumii. s00.ry/SJHIN1DTD
Tpuronomerpuueckue
HepaBeHcTBA"

OCHOBHEBIE METOIEI httos://m.ed
ps://m.ed-

49 pELIeHUs TOKa3aTeNIbHBIX

HEPABEHCTB

s00.1u/8EG5BXW3Q




OCHOBHBIE METOIbI

https://m.ed-

50 eIIeHUsI TTOKa3a
P SATCIBHbIX $00.1u/0KOI4NQNY
HEPABEHCTB
OCHOBHBIE METOJIbI httos:/mLed

ps://m.ed-

51
pELIEHUS TOKA3aTEIbHbIX s00.r0/XK 11L.8C06
HEPABEHCTB e
OCHOBHBIE METOJIbI httos:/m.ed

ps://m.ed-

52 pelIeHUs TOKa3aTEIbHBIX 500.10/S16YSEIUA
HEPABEHCTB
OCHOBHBIE METOIEI

53 pelieHust https://m.ed-
Jorapu(pMHIECKUX s00.ru/HBE6M6CY
HEPABEHCTB
OCHOBHBIE METOIEI

54 pemeHus https://m.ed-
JorapupMuIEcKux s00.ru/TPJ4YUEUS8
HEPABEHCTB
OCHOBHBIE METOIEI

55 pemenus https://m.ed-
JorapupMHUUECKUX $00.1u/SC4WSDA4TP
HEPABEHCTB
OCHOBHBIE METO/IEI

56 pemeHus https://m.ed-
J0rapupMUUECKUX s00.1/6XWRKOGB
HEPABEHCTB

57 OCHOBHBIE METOJIbI https://m.ed-




peHiCHUs UppaAllUOHAJIBHBIX
HCPAaBCHCTB

s00.ru/7N3OMGUSA

OCHOBHBIE MCTOJAbI

https://m.ed-

58 peleHUs UppaMOHaIbHBIX s00.1/NYRQK?20JO
HEpaBEHCTB
OCHOBHBIE METOJIbI https:/m.ed
ps://m.ed-
59 pEUIEHUs UPPALIMOHATBHBIX s00.1u/TKEL6CU7P
HEpPABEHCTB
OCHOBHBIE METOJIBI https://m.ed
ps://m.ed-
60 pELICHUs UPPALMOHATILHBIX 500.1u/SO0R8V677
HEpPABEHCTB
I'padraeckne MeTob!
https://m.edsoo.ru/CEFJG-
61 peureHus nppanuoHaIbHbIX
" B7PP
ypaBHEHUH
I'paduueckue MeToasl https://m.ed
pS://m.eda-
62 pelieHus prpaHI/IOHaJ'II)HI)IX $00.1ru/5DTMHOB9G
ypaBHEHUH
I'paduaeckue MeToab https://m.ed
pS://m.ceda-
63 peLIeHus rvIOKa3aTeJII,HLIX s00.1u/PWKSFHR1I
ypaBHEHUH
I'padmueckne MeTOIbI https://m.ed
S://m.ed-
64 pELICHHS TOKA3aTEIbHBIX 500.1u/4W29ZJPZ4
HEPABEHCTB
I'paduueckue mMeTobI https://m.ed
65 perenus AL

norapupMHIECKUX

s00.1u/AYOLSVBQH




ypaBHEHUN

['padpuaeckue meToabI

66 pelieHust https://m.ed-
JorapupMUIECKUx $00.1u/B7I9WE7LT
HEpaBEHCTB
['padpraeckue meToIbI

67 pelieHus https://m.eds00.ru/DQOJ-
JOTapUPMHUECKUX PAM35
HEPaBEHCTB
['padpraeckue meTombI

63 pelIeHUs TOKA3aTENbHBIX U https://m.edso0o.ru/2NO-
Jorapu(pMHIECKUX X41ITS
YpaBHEHUU
['padpraeckue meToabI

69 pEIIEHUs TOKA3aTENbHBIX U https://m.ed-
JorapupMuIEcKux $00.1/WN6ON936V
YpaBHEHUU
['padpraeckue meToabI

70 pEIIEHUs TOKA3aTENbHBIX U https://m.ed-
JIOTapUPMHUECKUX $00.1u/5285]1J231
HEpaBEHCTB
['papraeckue mMeToabI

71 pEUIEHUS TOKA3aTENbHBIX U https://m.edsoo.ru/H7RCEF-
J0rapupMUUECKUX PHRQ
HEpaBEHCTB

72 KoHnTtposnbHas padoTa: https://m.ed-




"HppauuoHaibpHbIe,
HoKa3aTesbHbIe U
JorapupMuIecKue
HepaBeHCTBA"

s00.rt/OUEKRH3WM

KomnnekcHble uncna.
Anrebpanueckas u

https://m.ed-

73 TPUTOHOMETpHUUECKas 500 1W/E6SCWA257
dbopMBbI 3anHcH
KOMILJICKCHOTO YHCIIa
KommnekcHsble uncna.
Anrebpanueckas u httns://m.ed
pS://m.ceda-
4
7 TPUTrOHOMETPUYECKAs $00.r/NXW7IOPUS
dbopmbI 3anrcu
KOMILJIEKCHOTO YHCIIa
Apudmernueckue httns://m.ed
pS://m.ceda-
75 onepaunui C soo.ru/13KIL U4DRU
KOMILICKCHBIMH YUCIIAMH
Apudmernueckue httns://m.ed
pS://m.ca-
76 OTIEpALINH C s00.ru/4AMHSSJ9BO
KOMILJICKCHBIMH YUCIIAMH
N3obpaxenue httos://m.ed
pS://m.ca-
77 KOMHHGKCHBIX:—II/ICCH Ha 500 1/NSU560RSS
KOOPJIMHATHOM MIOCKOCTH
N3obpakenue httos://m.ed
ps://m.ed-
78 KOMILJICKCHBIX YHCEeN Ha

KOOPAMHATHOW IJTIOCKOCTH

s00.1u/C7N4LUODS




®opmyna Myaspa. Kopuu

https://m.ed-

79| n-oid cTenenu us 500.1/5VW220UC2
KOMILJIEKCHOI'O YHCJIa
dopmyna Myaspa. Kopuu

20 n g }; I HIZ Hp p https://m.edsoo.ru/YC-

TOM CTCHCHH 13 WOXQ3E6

KOMIIJIEKCHOI'O YHCJIa
[Ipumenenue

21 KOMILUIEKCHBIX YHCE IS https://m.ed-
peiieHus: GU3NYECKUX U s00.1u/M33HA2FT9
reOMETPUYECKUX 3a/1a4

20 KoHTponbHas paboTa: https://m.edsoo.ru/GUN-
"Komruiekcusle yucna' T4PQPE

23 Harypanbnblie u 1enbie https://m.edsoo.ru/6L.53P0-
yucia CIlQ

24 Harypasibasle u nensie https://m.edsoo.ru/9DAX-
qucJiia EE1GO

25 [IpuMeHeHue pu3HaKoB https://m.ed-
JEIIUMOCTH LIEJIBIX YHCEII s00.1u/XD2VUBY 18
[IpumeneHnne npu3HaKkoB https://m.edsoo.ru/BKX-

86
JEIIMMOCTH LIENIBIX YHUCE H3VHMC
[IpumeHeHre npu3HaKkoB httos:/m.ed

) ps://m.ed-

87 NEIUMOCTH IIEIBIX YHCET: <00.rw/US49JT5GI
HO/l u HOK
[IpumeHeHne MpU3HaKOB httos//m.ed

88 JIEJIMMOCTH LEBIX YUCEIT: PS.M.eC:

HOJT n HOK

s00.ru/RITIFXZWU




[IpumeHenne Npu3HaKkoB

https://m.edsoo.ru/SFND-

89 NEIUMOCTH LIEIBIX YHCET: POCAL
OCTaTKH MO MOJLYJIIO
[IpumeHeHre Tpu3HaKoB hitos:/fm.ed
ps://m.ed-
90 €JIMMOCTH LIECJIBIX YHUCEII:
a H 500.1/LNZN330RG
OCTaTKH MO MOJLYJIIO
[IprMmeHeHre npu3HaKkoB
JIEIUMOCTH LIENBIX YUCET: hetos:/fm.ed /AS0
ps://m.edsoo.ru -
91 anroputM EBxinaa miis HTWIRY
pelIeHus 3a1a4 B UEeIbIX
YHCIIax
9 KontponbHas padoTa: https://m.edsoo.ru/NC-
"Teopus Lenbix ynucen" ZOYIBFR
CucreMa 1 COBOKYITHOCTb
93 ypaBHeHUH. PaBHOCHIIbHBIE https://m.ed-
CHUCTEMBI U CUCTEMBI- s00.1u/6QAMHIWA49
CJIEACTBUS
CucreMa 1 COBOKYITHOCTb
94 ypaBHeHUH. PaBHOCUIIbHBIE https://m.edsoo.ru/2NYF-
CUCTEMBI U CUCTEMBI- SLIRC
CJIEACTBUS
OCHOBHBIE METO/IEI
95 pEUIEHUs CUCTEM U https://m.ed-
COBOKYITHOCTEH $00.r/CKESHUS7T
palMOHAIbHBIX YPABHEHUI
96 OCHOBHBIE METOIEI https://m.ed-




pELIEHUs] CUCTEM U
COBOKYITHOCTEHN
HppalOHAJIbHBIX
ypaBHEHUH

s00.ru/JKOPF5PM?2

OCHOBHBIE METObI
peIlIeHUsI CUCTEM U

https://m.ed-

o7 COBOKYIHOCTEH $00.1u/5[Z5AIVWZ
MOKA3aTeJIbHbIX YPaBHECHUH
OCHOBHBIE METO/IbI

08 pelLIeHUs CUCTEM U https://m.ed-
COBOKYITHOCTEH s00.ru/VUDYFBU4C
IIOKa3aTeJIbHbIX YPAaBHEHHUU
OCHOBHBIE METO/IbI
pELICHUS] CUCTEM U

99 COBOKYMHOCTEH https://m.edsoo.ru/104N-

PAWEE

JOTapuPMHIECKIX
ypaBHEHUH
OCHOBHbIE METO/IbI
pelIeHus: CUCTEM U

100 | coBokynHOCTEH hetps:/fm.cd-
SlorapuMIIECKIX s00.ru/XIK82R4Y3
ypaBHEHUH
[IpumeHeHne cucrteM K
pPEUIEHUI0 MAaTEMAaTHIYECKUX

101 3aJa4 U 3a1a4 U3 https:/m.cd-

pa3IUYHBIX obsacTen
HAYKH U peallbHOW KHU3HH,

s00.ri/FVBQN9ARO




HUHTCPpIIPpETALNA
MOJIYYCHHBIX pPC3YyJIbTATOB

HpI/IMeHeHI/Ie CHCTEM K
PECLICHUIO MATCMATHYCCKHUX
3aJa4 1 3aga4 U3

https://m.ed-

102 A3TUYHBIX 00JacTei
P . s00.1u/BS2BRDQ8D
HayKH U peaJibHOM KU3HH,

WHTEPIIpETALUS
MOJTYYE€HHBIX PE3YJIbTATOB
IIpuMeHeHre HEpaBEHCTB K
PELICHUI0 MATEMATUYECKUX
3a7a4 U 3a/1a4 13 hitos//med
o https://m.ed-
1
03 Ppa3IMYHBIX O6J‘Ia(iTeI/I <00.r/KEPYPAACG
HayKH U peaJibHOM KU3HH,
WHTEpIpEeTaLMs
MOJIyYEHHBIX PE3YJIbTATOB
KonTponbHas pabora:
"CucteMbl pallMOHAIbHBIX,

104 AppaLMOHAIBHBIX https://m.ed-
IIOKa3aTEeJIbHBIX U s00.rw/PY1EYYY4M
norapupMuIecKux
ypaBHEHU"

105 PanimonanpHble ypaBHEHUS https://m.ed-

C mapameTrpaMu s00.1ru/BVE4CV90B
Pammmonanbabie hitos//m.ed
s://m.ed-

106 HEPABEHCTBA C HEpSmLEc

napaMeTpamu

s00.r/AX7TUKVAVW




PanmoHanbHBIE CUCTEMBI C

https://m.ed-

10
! napaMeTpamMu $00.1/CMKD4UGBP
UppanuoHanbHbie httos//m.ed
ps://m.ed-
108 YpaBHEHUs1, HEPABEHCTBA C s00.rW/PFOEGIXEG
napaMmeTrpamu
109 NppanroHanbHble CHCTEMBI https://m.ed-
C rmapaMeTpaMu 500.ru/GVGKCPRJZ
[TokazarenbHble httos:/m.ed
ps://m.ed-
110 YpPaBHEHUS, HEPABEHCTBA C s00.rW/OJAK 1Y35W
napaMeTpamu
11 [TokazaTenbHbIE CHCTEMBI C https://m.ed-
napameTpamMmu $00.1ru/M725624SQ
Jlorapudgmuueckue
112 https://m.edsoo.ru/114BB-
YPaBHEHUSI, HEPABEHCTBA C N6PR
napameTpamu
13 Jlorapudgmuueckue https://m.ed-
CHCTEMBI C ITapaMeTpaMu s00.1ru/1US8VS5YYB
114 Tpuronomerpudeckue https://m.ed-
YpaBHEHUS C IapaMeTpaMu s00.1ru/J3E6M4KSP
Tpuronomerpuueckue httos://m.ed
ps://m.ed-
I15 | mepasencrsa ¢ 500.rw/KXSQIMLXW
napaMeTrpamu
116 Tpuronomerpuueckue https://m.ed-
CHCTEMBI C ITapaMeTpaMu 500.rW/EGQYTSCMK
117 [TocTpoenue u

HCCICIOBAaHUC




MaTeMaTUYECKUX MOJECIIECH
peanbHBIX CUTYALM C
IIOMOILBIO YPABHEHU C
napameTpamu

ITocTpoenue u
HCCIeA0BaHHUe
MaTEMaTUUYECKUX MOJEIIEN

https://m.edsoo.ru/SYJH-

118
peanbpHBIX CUTyalui C PEZ54
MTOMOIIIBIO CUCTEM
YpaBHEHUH C MapaMeTpamu
[TocTpoenue u
WCCJICIOBAHKE
119 MaTeMaTHYeCKNX MoelIeH https://m.eds00.ru/07QR-
pEAIbHBIX CUTYALIMI C W54XJ
MOMOIUIbIO CUCTEM
ypaBHEHHUH ¢ TapaMeTpaMu
120 KonTponbHas pabora: https://m.edsoo.ru/AUDR-
"3agaum ¢ mapamerpamu' LEGIH
[ToBTOpeHnue, 06001ICHNE, Httos:/imed
o https://m.ed-
121 :
SgCTeMaTma:mﬂ 3HAHUU <00 r/O96ZAGTOR
paBHEHUS
[ToBTOpenue, 06001ICHNE, httos:/imed D
o pS://mM.cds00.1u -
122 cHUCTeMaTU3alrs 3HaHWU:
"VpaBHeHus" DIV3IaC
[ToBTOpeHnue, 06001ICHNE, httos:/imed OTSC
~ _%
123 CHUCTeMaTU3als 3HAaHUM: S:LILECS00.I

"VpaBuenus. CucteMbl

T67Z9Y




ypaBHEHHUH"

[ToBTOpenwue, 0600IIEHNE,

https://m.ed-

124 cucTeMaTH3aIus 3HaHUH: so0.r0/785E3G27D
"Hepasenctna"

[ToBTOpenue, o6odmIEeHNE, httos://m.ed
e nttps://m.ed-

125 cHcTeMaTH3aIus 3HaHUH: s00.10/INOOBSEMJ
"HepaBenctna"

IToBTOpEHune, 0000IIEHHE,

126 P HI .. https://m.eds00.ri/S60BD-
cUcTEMAaTH3aLis 3HAHUN: WSRS
"Hepasenctna"

[ToBTOpenue, o6o0IIEHKE,

127 cucTeMaTH3aIus 3HaHWM: https://m.ed-
"I[IpousBoHas u €€ s00.1u/9ZPIBFWS3
npuMeHeHue"

[ToBTOpenue, o6odIIEHKE,

128 cucTeMaTH3aIHsI 3HAHWM: https://m.edsoo.ru/IT-
"[Ipon3BogHas u eé BR16TV4
npuMeHeHue"

[ToBTOpenue, o6o0IIEHKE,

129 cUCcTeMaTH3aIHsI 3HAHWM: https://m.ed-
"I[IpousBoaHas u €& s00.ru/2FTL33S5B
npuMeHeHue"

[ToBTOpenue, o6o0IIeHKE,
130 cucTeMaTH3aIusI 3HAHWM: https://m.ed-

"UuTerpain u ero
npuMeHeHue"

s00.ru/20Y4E5B2P




[ToBTOpeHnue, 060061IeHNE,

131 .. 1 https://m.eds00.ru/O9UI-
CHCTEMAaTH3alMs 3HAHU: WIKA?
"OyHkuun"
[ToBTOpEeHUE, 0000IIECHNE, hitos:/fm.ed

it https://m.ed-

132 CHCTEMaTH3allus 3HaHUM: 1 $00.00/QY8 HGOOV
"OyHkuun"
[ToBTOpEHME, 0000IICHUE,

133 CHOTOMATHAALIS SHAHI: ! https://m.eds00.ru/8Q91L.0-

1 ' YARI

"OyHkuun"

134 Nrtorosas KOHTpOJIbHAS ! ! https://m.edsoo.ru/BM-
paboTa DRMCOPG

135 Hrorosas KOHTpOJIBHAA i i https://m.ed-
paborta $00.ru/N7J3K1FD7

136 [ToBTOpenue, o6odIIeHNE, { https://m.edsoo.ru/SAN-
CHCTEeMAaTH3aIus 3HaHUU NIWXOM

OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC

Kon nposepsiemoro

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOM 06pa3OBaTe.]'ll:

pe3yJibTaTa 0011ero 00pa3oBaHust

1 Yucna v BBIYKCICHUS

L1 OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTENBHOE YMCIO, OOBIKHO!
' TPOIIEHTHI

1.2 BoinonusaTe apudmernyeckue onepamyu ¢ pallMOHaIbHBIMU U JIEHCTBUTEIbHBIMU

13 BreimonHaTe npuOMMKEHHBIE BBIYUCICHHS, HCIONB3Ysl MpaBUIa OKPYIJICHUS,
' pe3ybTaTa BEIYUCICHU

OmnepupoBaTh HNOHATUSAMM: CTENEHb C IEJBIM IOKa3aTeleM, cTaHaapTHas Qo
1.4 Yucia, KOPeHb HATYpaJIbHOM CTENEHH; UCIIOJIb30BaTh MOAXOAILYI0 (POPMY 3aITHC
pelIeHus MPaKTHYECKUX 3a7a4 M MPEICTaBICHHS JaHHBIX

L5 OmnepupoBaTh MOHATHSMU: CHHYC, KOCHHYC W TAHTE€HC MPOU3BOJILHOIO
' HPOM3BOJILHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETpUYECKHE (DYHKIIMU

2 YpaBHEHUS 1 HEPABEHCTBA

21 OmnepupoBaTh MOHATHAMHU: TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO, LEJIOE, pall
' ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHYECKOE YPaBHEHUE

2.2 BrimonsaTe npeoOpa3oBaHusl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh TPUTO

)3 BbImonHATE mpeoOpa3oBaHus LENbIX, PALMOHANBHBIX U UPPAllMOHAIBHBIX BBIP
' THUIIBI LEJIBIX, PALIMOHATBHBIX U UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB

24 [IpuMeHSTh YpaBHEHUSI 1 HEPABCHCTBA JUISI PEIICHUS] MATEMaTHIECKUX 33134 U -
' HAYKH U peaJIbHON XKU3HU

)5 MopenupoBaTh peajbHbIE CUTYAIIMH Ha S3BIKE alreOpbl, COCTABIISATH BBIPAKCHHS
' YCIIOBHIO 33J1a4H, HCCIIEI0BATH TIOCTPOCHHBIE MOJIENIN C HCIIOJIB30BAHUEM arlapa
3 OyHKIUHN U TpapUKU

31 OnepupoBaTh MNOHATUAMHU: (YHKIMSA, CHOCOOBI 3alaHusl (QyHKUUH, 00JacTb
' 3HaueHul QyHKIHH, Tpaduk QyHKIUH, B3AUMHO 00paTHbIe (PyHKIUU

32 OnepupoBarh NOHATUAMH: YETHOCTh U HEUETHOCTD (PYHKIIMHU, HYJIU QYHKIIUH, TIP:

33 Hcnonp3oBate rpaduku GyHKIUHI U1 pelieHus ypaBHEHUN

34 Crpoutb M uyuTaTh rpaduKu JUHEHHON (YHKIMH, KBaJPaTUUHOW (PyHKIHUH, C
’ TnoKasaresem

3.5 Hcnonb3oBarh Tpaduku GyHKIUNA IJIs MCCIIEIOBAHUS IPOILIECCOB M 3aBUCHUMO




JpyTuX y4eOHbIX MPEAMETOB U PEATbHOM KU3HH, BEIPAXKATh (POPMYITaMU 3aBUCHN

4 Hauana maTtemaTudeckoro aHaianza
4.1 OnepupoBarh NOHATHSAMU: TOCIEI0BATEIILHOCTD, apU(PMETHUECKAsI U TEOMETPUYE
49 OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOIIAs TE€OMETpHUYECKas MpoI
' yObIBaIOLIEH r€OMETPUUECKON IPOrPECCUU
4.3 3anaBarh MOCIEI0BATEIbHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOrPECCU [IJIsi PELICHHS |
' Xapakrepa
5 MHOXeCTBa U JIOTUKa
5.1 OnepupoBaTh NOHATHUAMHU: MHOXECTBO, OII€paLlMi HaJl MHOXECTBAMH
59 Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIM almapaT JJis ONUCAaHUs PEabHBIX
' peIleHnH 3a7a4 U3 JPYTuX Y4eOHBIX MPEIMETOB
53 OnepupoBath NOHATHAMU: OIpe/ieJIeHHE, TEOpEMa, CIEICTBUE, J0KA3aTEIbCTBO
11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOI 00pa3oBaTe/ibk
NPoBePSIEMOro
0011ero ooOpazoBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh MOHATUSAMHU: HaTypaJlbHOE, LIE€JI0€ YHCIIO; MCIOJIb30BaTh IPU3HAI
Pa3IoKEHUE YHCIIA HA IPOCThIE MHOKUTEIN JJIs PELICHUS 3a]1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALMOHAIBHBIM [T0KA3aTEIEM
1.3 OnepupoBaTh NOHATHIMHU: JIOTAPU(PM UKCIa, JECITUYHBIE U HATYPaJIbHbIE JIOTAPH(
2 YpaBHEHHUsI U HEPABEHCTBA
)1 [TpuMeHSTH CBOWCTBA CTEMEHU JUIsl MpeoOpa3oBaHUS BBIPAXKEHUH, ONEPHPOBATI
’ YpaBHEHHE U HEPABEHCTBO; peLIaTh OCHOBHBIE TUIIbI IIOKA3aTEIbHBIX YPAaBHEHUN U
BoimonusaTe  mpeoOpa3oBaHMS — BBIPRXKEHUN,  COAEpKAIIUX  JIOTapU(MBI;
2.2 norapuMuuecKoe ypaBHEHHE M HEPaBEHCTBO;, pEIIaTb OCHOBHBIE THIIBI JIOT:
HEPABEHCTB
23 Haxonuts penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSIMM: CUCTEMA JIMHEHHBIX YpPaBHEHUH U €€ PELEHHUE; UCIIC
' YpaBHEHUH I PEIICHUs] IPaKTUYECKUX 3a1a4
2.5 Haxonuts pemieHust npoCTEUINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPaBH
26 MonenupoBaTh peanbHbIE CUTyallMH Ha SI3bIKE alreOphl, COCTABISATh BBIPAXKEHU

CHUCTCMBI 110 YCIIOBUIO 3a1a4U, UCCIICAOBATH ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAH]




3 @OyHKIMH U TpauKH
OnepupoBaTh TMOHATHUSAMHU: TepuoAnYecKas (QyHKIUA, TPOMEKYTKH MOHO
3.1 sKcTpeMyMa (QYHKIMH, HAUOOIbIIee U HaUMEHbIIIee 3HaYeHUS (PYHKIUN HA TIPOM
uccieoBanus GpyHKINH, 3aJaHHON IrpaduKoM
19 OnepupoBaTh MOHATUSAMU: TpaQUKU IMOKA3aTeIbHOU, JorapuMuuecKkoil u Tpr
’ M300paxaTh UX Ha KOOPJIAWHATHON TUIOCKOCTH U MCIIONB30BATh AJIS PEIICHUS YPaBE
313 N3o0pakaTh Ha KOOPJAWHATHOM IJIOCKOCTH IpadUKH JTMHEHHBIX YPAaBHCHHHN U H(
’ CHUCTEMBbI JINHEHHBIX YPaBHEHUN
34 Hcnonp3oBate rpadukd (QyHKOUH I8 HCCIEOBAHUS IPOIECCOB U 3aBHCH!
’ JIACLATUINH
4 Havana maTemaTuyeckoro ananusa
41 OnepupoBaTh MOHATUSMU: HETIpepbIBHAS (DYHKIIMSA, MPOU3BOIHAS (DYHKIIMU; HCII
(bu3nYeCKUit CMBICI POU3BOIHOM JIJIS peIIeHHs 3a/1a4
47 Haxoauts npousBoJiHbIE JIeMEHTapHbIX (DYHKUUMN, BBIYUCIATH IPOU3BOIAHBIE CYM
’ byHKIHii
43 Hcnonp30BaTh NpPOU3BOAHYIO I HUCCIENOBaHMS (DPYHKIHMHM HAa MOHOTOHHOCTB
' pe3yJIbTaThl UCCIIEI0BAaHUS K IOCTPOEHHUIO rpapuKoB
44 Hcrnonb30BaTh MPOU3BOAHYIO JIUISl HAXOXKICHUS HAWITYUIIETO PEIICHUS B TIPUKIIAT
' HSKOHOMHMYECKHUX, 3a7a4ax
45 OmnepupoBaTh MOHATUSMU: MEPBOOOpa3HAsT M HMHTETPal; MOHHUMATh T€OMETPUY
' UHTeTpaia
4.6 Haxonuth nmepBooOpa3Hbie d71eMEHTAPHBIX (QYHKIIUMA, BBIYUCIISITE HHTETpai mo (or
47 Pemrate npukiasneie 3a1a4d, B TOM YHCJIE COIMATBHO-DKOHOMUYECKOTO U (hU3NYE

MaATEMaTHUYCCKOIro aHajln3a




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS
Panmonanphpie uncina. OOBIKHOBEHHBIE M JECSITUYHBIE JpOOHM, IPOLEHThl, OECKOHEUE
1.1 ApudmeTrueckue ornepanyy ¢ paroHaIbHBIMU YHCIaMH, TPeoOpa3oBaHUs YUCIOBBIX BBIPAXK
IIPOLIEHTOB JUIsl PEIICHHs TPUKIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpaciIell 3HAHUN U pPealbHOM JKH3
12 [eiictButenbHbple yucna. PanuoHanpHble W HMppalOHAIbHBIE 4YUCIA. APUPMETHUECKHE Ol

' yucaamu. [IpubnnxEHHbIe BEIUMCICHUS, TPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA PE3yJIbTaT:
13 Crenenp ¢ uenbiM mokasatesnieM. CrtanpaptHas ¢opma 3amMcu JCHCTBUTENBHOIO YHCTIA.

' (bopMBI 3anHiCH ACUCTBUTEIBHBIX YHCENT IS PELUICHNS IPAKTUIECKUX 3a/1a4 U TPEACTABICHUS 1
1.4 Apudmerndeckuil KOpeHb HaTypajbHOU cTeneHu. JlelcTBus ¢ apuMeTHUeCKUMHU KOPHIMHU Ha
1.5 CuHyC, KOCHHYC M TAHT€HC YUCJIOBOT'O apryMeHTa. APKCHUHYC, apKKOCHHYC, aDKTaHI'€HC YHCJIIO!

2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOX/IECTBEHHbIE TPe0Opa30BaHUs
2.2 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBbIE TPUTOHOMETpHUECKHUE HopMy:.
23 YpaBHeHUe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo | MUHTEpBaJIOB
24 Pemienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenre nppanyioHaNbHBIX YPaBHEHUH U HEPABEHCTB
2.6 Penienuie TpUroHOMETPUUECKUX YpaBHEHUIN
57 IIpuMeHeHre ypaBHEHMHM M HEPABEHCTB K PELICHMIO MAaTEMAaTHYECKUX 3ajad MU 3a4ad U3 P

' peabHOM KU3HH

3 OyHKIMY U Tpaduku
3.1 @yukiys, cnocoOsl 3aganust GyHkun. I'paduk Gyskiun. Bzanmuo odpatnsie GyHKIMN
19 OO6nacte ompeneneHuss U MHOXecTBO 3HaueHU QyHkumu. Hymun dynxuun. [TpomexyTku -

' HEYETHBIE QYHKIIMU
13 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM INoka3ateneM. EE cpoiictBa u rpaduk. CBc

' CTerneHn
34 TpuronomeTrpuyeckas OKpyKHOCTb, OIIpeIeIeHHEe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO .

4 Hayana MmaTeMaTH4eCcKOro aHaausa
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS MOCIIEA0BaTeNIbHOCTE. MOHOTOHHBIE 1TOCIIE10BATEE
4.2 Apudmernueckass U reoMerpuyeckas mnporpeccuu. beckoHeuHo yObIBarolias TeoOMETpU




OEeCKOHEYHO YOBIBAIOIIEH TeoMeTpHUYeCcKoi mporpeccuu. DopMyna CIOKHBIX MPOLEHTOB. Vc
pelIeHUs peasIbHBIX 3aa4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JOTUKa
51 MHokecTBO, omnepanuu Haj MHOXecTBamu. Jluarpammer Oinepa — Benna. Ilpumenenue
' anmnapara JJ1sl OMCaHUs PeaIbHbIX MPOLECCOB U SIBJIEHUMN, IPU PELIEHUH 33/1a4 U3 APYruX y4el
52 Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbLCTBO
11 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucia 1 BBIYUCIICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky Je1MMOCTH LETbIX YUCEN
1.2 CreneHp ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm uyucna. /lecsTudHble U HATYpaJIbHbBIE JOTapu(pMBbI
2 VYpaBHEHUs U HEpPABEHCTBA
2.1 [IpeobpaszoBanue BhIpaXEHUM, COIEPKAIIMX JOTaprUPMbI
2.2 [IpeoOpa3oBanue BEIpAKEHUH, COIEPIKAIINX CTEIICHU C PAIlMOHATHHBIM MTOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokaszaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] U HEPABEHCTBA
2.6 Cucrembl TMHEHHBIX ypaBHEHUH. PereHne npukiaaHbiX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JIMHE
2.7 CucteMsl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUI U HEPABEHCTB
)3 [IpuMeHeHnue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a7a4 U 3
' HAYKU U PEabHOM KHU3HU
3 OyHKIMH U TpaduKh
31 Oynknus. [lepuonnueckne Gynkiuu. [IpoMexyTkn MOHOTOHHOCTH (GYHKIIMUA. Makcum
' Haubonbiiee u HanMeHblee 3HaueHne QYHKINU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKIINU, UX CBOMCTBA U TpaduKu
33 [TokazarenpHas u norapudmuueckas GpyHKINUU, X CBOMCTBA U TpaduKu
34 Hcnonws3zoBanue rpadukoB PyHKIUHN 1)1 pEIICHUS] ypaBHEHUH U JIMHEHHBIX CUCTEM
15 Hcnons3oBanne rpaduKoB (QYHKIWMHA IS WCCICIOBAHHUS IPOIECCOB W 3aBHCHMOCTE]
’ pelieHny 3a1a4 u3 APyrux y9eOHbBIX MPEIMETOB U PeaTbHON KU3HU
4 Hauana matemaTrnueckoro anaimsa
4.1 HenpepsiBable ¢pyHKIIMU. MeToa HHTEPBAIOB 7Sl pELICHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyukiuu. ['eomerpuueckuil 1 GU3NYECKUI CMBICI IPOU3BOIHOM




[TpousBonHbIe 37MeMEHTapHBIX (QyHKIMH. DOpMYIIbI HAXOXKICHUS TPOU3BOJHON CYMME

43 .
byHKIUH

44 [IpuMmeHeHNe TPOU3BOIHON K HCCIEAOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI.
' HAaUMEHBIIIETO 3HaUCHUs (YHKIIUU Ha OTPE3KE

45 [IpumeHeHre TPOU3BOJHON JiI HAXOXKJICHHS HAWIYYIIEro PEIICHWS B MPHUKIAIHBIX
' CKOPOCTH TIpoliecca, 3aJaHHOTr0 (HOpMYIIOi MK TpadukoM

4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX

4.7 WuTerpan, ero reomeTpudeckuit 1 GuU3NIecKuii CMBICII. BbauciaeHne naTerpata mno Gopmy




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUS

Kox npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHQG
NMPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Bnagenne MeTonamMu 10Ka3aTenbCTB, AITOPUTMaMHM pELICHHs 3a]ad;

OIEpUpPOBaTh TOHATUSMHU: OINpPEAEIEHUE, aKCHUOMa, TEOpeEMa, CIEJC
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYJIMPOBKU; MPUMEHSITHh UX; YMEHHE
IIPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPUBOAUTH IPUMEPHI U KOHTPIPU!
MaTEMaTUYECKON MHAYKLWHU; MPOBOAUTH 10KA3aTEIbHBIE PACCYXKICHUS Pl
JIOTUYECKYIO MPAaBUILHOCTD PACCYKICHUI; YMEHUE ONIEPUPOBATH IMOHATUAMMY
orepanuy HaJl MHOKECTBaMHU; YMEHHME HCIIOJIb30BATh TEOPETUKO-MHOXKECTBC
pEAJIbHBIX IPOLECCOB U SIBJICHUH W NPU PEIICHUHU 337ad, B TOM UYHUCIE U3
YMEHHE OIEpUpOBaTh MOHATHSAMHU: Tpad, CBSI3HBINA rpad, AepeBo, IHKI,

3aJ1aBaTh U ONUCHIBATh Irpadbl pa3IMYHBIMU CIOCO0AMH; MCIIOIB30BaTh Ipadr

YMeHne onepupoBaTh MOHATHAMHU: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO, CTE
KOpEHb HATYpaJbHOM CTEIEeHHW, CTENEHb C PANMOHAIBHBIM IOKa3aTeseM,
nokazareseM, JOrapupM YnciIa, CHHYC, KOCHHYC M TaHTE€HC MPON3BOJIBHOIC
palMoHaTBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO, MHOXECTBAa HaTypallbH
}IeﬁCTBHTeHBHBIX YUCCII; YMCHUE HCIIOJb30BaTh NPU3HAKKU ACIUMOCTH, HAH
HauMeHbllee olIliee KpaTHoe, anroputMm EBkiupa mpu pemieHuu 3agad;
MO3UIMUOHHBIMU CHUCTEMAMH CYHCJIICHHA, YMCHHC BBIIIOJIHATH BBIYHMCICHUC
BBIPOKECHHI CO CTETICHSIMH U JIorapudmMaMu, TpeoOpa3oBaHus IPOOHO-PAITHO
ONneprupoBaTh IIOHATUAMU: I10CJICI0OBATECIIbBHOCTD, apI/I(bMeTI/I'-IeCKaH II
nporpeccusi,  OeCKOHEYHO  yObIBalomlas  TeoMeTpudeckass  MpOorpe
MOCJIEIOBATEIFHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKYPPEHTHBIX (POPMYIT; yMe
KOMIIJIEKCHOE YHCIJIO, COHpSDKéHHI)Ie KOMIUJICKCHBIEC 4YHCJIa, MOAYJbL U apr
¢dbopMa 3amucu KOMIUIEKCHBIX YHCell (reoMeTpuuecKasi, TPUrOHOMETPHUYECK
IMPONU3BOANUTH apI/I(i)MeTI/ILIeCKI/Ie HeﬁCTBHﬂ C KOMIIJIEKCHBIMH YUCJI
HCIIOJIB30BAHHA KOMILICKCHBIX YHCE, OINCPUPOBATH IMOHATHAMH: MATPHUII

MaTPHIIbI, TEOMETPUUECKHI CMBICI OTIPEISTUTEISI

YMeHue OonepupoBaTh IOHATUSAMM: PALMOHAIBHBIE, UPPALAOHAJIbHBIC,
JorapupMUUECKUE, TPUTOHOMETPHUUECKUE YPaBHEHUS U HEPABEHCTBA, MX CE
HOHSATUSAMHU: TOXKAECTBO, TOXKAESCTBEHHOE MPeoOpa3oBaHUe, YPAaBHEHUE, HEP:
U HEPaBEHCTB, PAaBHOCUIBHOCTb YPAaBHEHWM, HEPABEHCTB U CHUCTEM;
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; PEIIATh YPABHEE

apaMeTpoM; IPUMEHSTh YPaBHEHHUs, HEPABCHCTBA, UX CHUCTEMbI JJIsI PEIIE]




3aJga4 U3 pa3JIndHbIX obnacrei HAayKHu 1 peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHUSAMH: (QYHKUHUS, UYETHOCTh (PYHKLHUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (QYHKLIUH
3HaYeHHs1 (QYHKIMUA Ha MPOMEXKYTKE, HEHpepbIBHAs (DYHKIUS, aCUMITTOTHI
BTOpasi MPOM3BOAHAS (PYHKIHH, TEOMETPUUYECKUH M (U3UUECKUH CMBICH T
ONpeNeN€HHBI MHTErpall; yMEHHWE HaXOJUTh aCHUMITOTHI rpaduka ¢y
NPOM3BOJIHBIE CYMMBI, TIPOW3BEICHHS, YacTHOTO M KOMITO3MIMU (yH
KacaTenbHON K rpaduky (QyHKIUHM;, YyMEHHE HaXOJUThb NPOU3BOIHBIE DIIEN
UCTIOJIb30BaTh TPOU3BOIHYIO JJISI HMCCIENOBAaHUS (YHKUUH, HAXOAWUTH |
3HaYeHHUs (QYHKUUH; CTPOUTH TpaUKH MHOTOYJICHOB C HCIIOJIB30BaHHEM
aHau3a; MPUMEHATh POU3BOJHYIO JJISI HAXOXKICHUS HAWIYYIIETO PEIICHHS
COLIMAIbHO-Y)KOHOMHUYECKUX M (U3MUECKUX 3a]auax; HAXOAUTh IUIOUIAIN ¥
MHTETpaia; MPUBOAUTH TMPUMEPHl MAaTEMaTHYECKOTO MOJEIHPOBAHUS C IIC

YpaBHEHHI

YMeHue ornepupoBaTh MOHATHAMH: Trpaduk QGyHKIOHH, oOpaTHas QYHK
JWHEWHas (QYHKIWS, KBajpaTHyHas (QYHKIUS, paluoHaIbHAs (QYHK
TpUrOHOMETpHYecKre  (QyHKIMH, OOpaTHbIE TpPUTOHOMETpUYECKHe ¢
jgorapupmuueckas  (QyHKIUH, yMEHHE CTPOUTh TpaduKd  HM3YYCHH
npeoOpa3oBanusi rpa@uKOB (YHKINH, UCIIOIB30BATh TPAPHUKH IS U3yUCHH.
NPY pEIICHUM 3a]a4d U3 JAPYruX Y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEaTbHOM )
3aBUCUMOCTH MEX/1y BEIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA U TpaduKu PyHK
HEPaBEHCTB W 3aJad C MapamMeTpaMu; H300paxkaTh Ha KOOPJMHATHOW IIIC
ypaBHEHHIA, HEPABCHCTB U MX CHCTEM

YMeHue pemarb TEKCTOBbIE 3aJauMd pPa3HbIX TUIOB (B TOM 4YHCIE Ha II
JBUKEHHE, paboTy, CTOUMOCTh TOBApOB M YCIIYI, HAJOTH, 3aJaud U3 00J:
CeMEWHBIMU (pHAHCAMM); COCTABIIATH BBIPAKCHUS, YPABHEHHUS, HEPABEHCTR
3a/1a4d, HCCIENOBaTh IIOJYYEHHOE pEUICHUWE M OLICHUBATh IPaBAONOAO(
MOJCIIMPOBATh peEajbHbIE CUTYallMM Ha SA3BIKE MAaTEMATHKH; COCTaBILS
HEPaBEHCTBA M UX CUCTEMBI IO YCIOBHUIO 3aJa4M, MCCIIEI0OBATh IOCTPOCHHE
annapara aJireopbl, UHTEPIPETUPOBATH MOJTYUYEHHbIN pe3yibTaT

YMeHue omnepupoBaTh MOHATUAMHU: cpelHee apupMeTHYecKoe, MeauaHa,
3HAYEHUs, pa3Max, IUCIEpPCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOIO

UHTEPNPETUPOBAaTh MHPOPMALIMIO, TNPEACTABICHHYI0 B Ta0nuuax, F
OTPaKAIOIIYI0 CBOMCTBAa pEalbHBIX IPOLECCOB M SIBICHUH; MPEICTABIAT
TaOJIUIl ¥ AMarpamm; McciaeloBaTh CTaTUCTUYECKHE JaHHbBIE, B TOM YHCIE ¢
METOZOB M HJIEKTPOHHBIX CPEACTB; TpaHUUecKH HCCIIEA0BaTh COBMECTHE
JIMarpaMM paccerBaHUs M JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSMU: CIy4YalHBIA OMBIT M CIy4allHOE COOBIT

CO6I>ITI/I$I; YMCHHUC BBIYUCIETE BCPOATHOCTE C HMCIIOJBb30BAHHMEM rpa(bm




(bopMyIIbI CIOXKEHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OopMyITy MOJIHOU BEPO:
KOMOHMHATOpHbIE (aKThl U (POPMYJIIbI; OLEHUBATH BEPOSATHOCTU PEATBHBIX C(
MOHSTUSMHU: ClTydaiiHasi BeIMYMHA, pACIpeICIeHHEe BEPOSITHOCTEH, MaTeMaTu
U CTaHJapTHOE OTKJIOHEHHUE CIIy4YalHON BETMYUHBI, (PYHKIIMH PACIIpeICICHH:
MOKAa3aTeIbHOTO U HOPMAJIBHOTO PACHpElelCHU; YMEHHE HCIOIb3C
pacrnpeeieHui A pelleHusl 3aJad; 3HAKOMCTBO C MOHSTHSIMH: 3aKO
BBIOOPOYHBIX HCCIEIOBaHHM; yMEHHE HPUBOJUTH MPUMEPHI MPOSBICHUS
MPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHUE OMNEPUPOBATH MOHATHUSIM
YHCIIO COYETaHUH, YUCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe mpUMEH
paccyXAeHus Ui PELIeHUs 3aJad; OLIEHHWBATh BEPOSITHOCTH peajk
BEPOSTHOCTHYIO MOJI€TIb M UHTEPIPETUPOBATH NOJTYUYEHHBINA Pe3yJabTaT

YMeHue onepupoBaTh MOHATHAMM: TOYKA, IIPsAMas, IUIOCKOCTb, MPOCTPAHC
yIJla, IUIOCKUH YroJl, ABYTPaHHBIM yroJjl, TPEXTPAHHBIN YIOJl, CKPELIUBAOLLY
U MNEpPHEHIUKYISPHOCTh MPSAMBIX U IUIOCKOCTEH, YIroJl MEXAY HPSIMBIN
IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHHME OT TOYKH [0 ILI
IIPSMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHHUE HCIIOIb30BaTh IIPH
(daKkThl ¥ TEOpEeMBbI IJIAHUMETPHUU; YMEHHE OLEHHBATH pa3Mepbl OOBEKTOB (
MAaTE€MaTHYECKUE MOJEIN C MOMOULIBI0 T€OMETPUYECKUX NMOHATUN U BEJIMYU

NPaKTUYCCKUEC 3ada9n
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWAAL (QUTYPBI, 00BEM (QUTYDHI,
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKa, KyO, Mapaiienenumnesy, MpH
MOBEPXHOCTh BpAaIlCHUs, LUUIUHAP, KOHYC, Imap, cdepa, miomanab ca
MUPAMUJIBI, TPU3MBI, KOHYCa, HUIUHApPA, 00BEM KyOa, MPSIMOYTOJBHOTO I
MPU3MBIL, IUIUHAPA, KOHYCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHYC
OCH WJIM OCHOBaHHIO, CEYCHHE I1apa, MI0CKOCTh, Kacatomascs cheppl, HUITHE
CEUYEeHHEe MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPBI U TIOBEPXH(
TOM 4YHCIIE C MOMOIIBI0 3JEKTPOHHBIX CPEACTB; YMEHUE NMPUMEHSTH CBOIl
CaMOCTOSITENIbHO (hOPMYIHPOBATh OMPEEIICHUS H3y4aeMbIX (PUTYp, BBIIABUI
NpU3HaKax TreoOMETPUYecKHX (Uryp, OOOCHOBBIBATH WJIM OIpPOBEPrai
Knaccupukanuioo (GUryp MO pazIUYHbBIM TMPU3HAKAM, BBITOJIHATH HEO
MOCTPOCHHUS

11

YMeHne onepupoBaTh NMOHSATHSAMH: TBH)KCHHE B IPOCTPAHCTBE, Mapajliesb
IUIOCKOCTH U B TIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue moa00us,

pacro3HaBaTh paBHbIE W TOJOOHBIE (QHUTYpPBH, B TOM 4YHCIE B IPHPO]
UCTIOJIB30BaTh T€OMETPUYECKHE OTHOUICHHS IMPH PELICHUH 3a7ad; HAXOIHT
(11uHaA, yroji, IUIOMIaab, 0OBEM) MpPHU PELICHUM 3aJad U3 IPYrHX y4eOHBI
KU3HH; yYMEHHE BBIUUCIATH TCOMETPUYECKHE BEIUYMHBI ([UIMHA, YTOJ,
MOBEPXHOCTH), HCTONB3Yysl HU3ydeHHbIE (OPMYIIBI W METOJbl, B TOM Yl

MIMPAMHUJIBI, IPU3MBI, KOHYCa, IWINHJIPA, IIIOMAas chepbl; 00bEM KyOa, psim




IMUupaMuabl, IPpHU3MbI, THUJIHHAPA, KOHYCA, I1apa, YMCHHEC HaXOAWTh OTHOIICHHUC

12

YMeHue onepupoBaTh IOHATHAMH: INPSAMOYTOJIbHAs CHCTEMa KOOPJWHAT,
KOOPJIMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO, Pa
CKAJIIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXKIY BEKTO
BEKTOPHBI M KOOPAMHATHBIA METOJ I PELICHUS I€OMETPUUYECKHUX 3aly
IIPEAMETOB

13

YMeHue BbIOMpATh MOAXOASIIMA METOM IS PEIICHUs 3aJlayd; MOHUMAaHH
M3YYEHUU TPHUPOJHBIX W OOIIECTBEHHBIX IPOLIECCOB M SIBICHUN; YMEHH
3aKOHOB MAaT€MaTUKU B MUCKYCCTBE, YMEHHUE MPUBOIUTH IPUMEPHI MaTEMaTHY
1 MUPOBOM MAaTeMaTHYECKON HAYKH




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

Yucna v BEIYUCICHUS

1.1

HatypasibHble u nensle yncia. [Ipu3Haky qeMMoCTH HEbIX YUCe

1.2 ParronasibHble yncia. OOBIKHOBEHHBIE M JECSITUYHbBIE TPOOU, TPOLIEHTH!, OECKOHEUHBIE e
1.3 ApubmeTnuecknii KOpeHb HaTypajabHOU cTeneHu. JlefcTBYsI ¢ apupMeTHUYEeCKUMU KOPHIIMHU
1.4 CreneHs C LeabIM nokasaresnaeM. CTENeHb ¢ palliOHAJIBHBIM NT0Ka3areneM. CBOMCTBA CTENEH
1.5 CuHHyC, KOCUHYC U TAHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, ADKTAHT'€HC YHC
1.6 Jlorapudm yucina. /lecstuynble U HaTypajgbHbIE JOrapupmMbl
JeiictBuTtenpHble yncia. ApudMeTHuecKue Oonepanud ¢ AeHCTBUTENBHBIMUA YHucaaMu. 11
17 IpaBUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUI
1.8 ITpeobpa3oBaHue BEIpaKEHUI
1.9 KomiuiekcHble yncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 L{enble 1 IpoOHO-pallOHATbHBIE YPABHEHUS
2.2 HppaumoHanbHble YpaBHEHUS
23 TpuroHoMeTpuieckue ypaBHeHUs
2.4 ITokazarenbHbIE U JIOTapU(PMUUECKHE YPABHEHUS
2.5 Llesbie 1 1poOGHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppannoHaiibHbIe HEPABEHCTBA
2.7 IToka3zarenbHbIe U JOrapupMUIecKie HEPAaBEHCTBA
2.8 TpuUroHomMeTpr4ecKue HEPABEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuiia cuCTeMbl IMHEWHBIX ypaBHEeHUN. OnpeAeIuTeNb MaTPHUILbI
3 OyHKIMU U TpaduKu
Oynkius, crnocoObl 3amanus (QyHkiuu. I'paduk ¢dysknmm. B3zammHO 00paTHBIE (YHK
31 ¢dbyukuu. [eproandeckre GyHKIMN
OO6nacte omnpeneneHus W MHOXecTBO 3HaueHuWd ¢GyHkmuu. Hymm ¢yskmum.  TTpome
3.2 [TpomMexxyTKH MOHOTOHHOCTH (YHKUIMH. MaKCUMyMbl 1 MUHUMYMBI (yHKIUU. HanGonpn
(GYHKIMU Ha TPOMEKYTKE
33 CreneHHasi QyHKIMS ¢ HATYpaJIbHBIM U LIEJNBIM Moka3aTeneMm. E€ cBoiicTBa u rpaduk. CBo




CTCIICHU

34 TpuronomeTrpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 ITokazatenbHas 1 gorapupmuueckas QyHKINH, UX CBOMCTBA U Tpaduku
3.6 Touku pa3psiBa. AcumMnToThl rpadukoB pyHkuuid. CBONCTBA (PYHKIIHI, HEMPEPHIBHBIX HA O
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUsI TOCIEI0BATEILHOCTEH
3.8 Apudnmerndeckast 1 reoMeTpuueckas nporpeccuu. opmya CI0KHBIX MPOIICHTOB
4 Havana maTemaTH4eCcKOro aHaan3a
4.1 ITpousBoanas ¢ynkimu. [Ipon3BoiHbIE 2I€MEHTAPHBIX (PYHKIIHIA
[TpuMeHeHne TPOU3BOIHON K UCCIIEAOBAHUIO (PYHKLIMH HA MOHOTOHHOCTh M 9KCTpEeMyMBI. |
4.2 HAaMMCHBIIIECT0 3HAYCHUS (DYHKIIMHM Ha OTPE3KE
43 ITepBoobpasnas. MuTerpan
5 MHOeCTBa U JIOTHKA
5.1 MHO0KeCcTBO, oniepaliuy HaJl MHOKecTBaMu. Jlnarpammel Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTatucTHKa
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IJIOCKOCTH
7.2 IIpsiMbIE M TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHOrOorpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPAILIEHUS
7.5 KoopauHaTs!l ¥ BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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