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INOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroill CTOpPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTopas (OpMYIUPYET CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaM3a 3aKJaJlbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKHU U OOLLECTBEHHOW JKU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTeMaTHYEeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUUU U PaCCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILLICHHUE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIUecsl MOJYy4YaloT HOBBIA OMNBIT PEIIeHHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH PeallbHbIX CUTYyalWi,
UHTEPHpPETallMd  TOJYYCHHBIX  pElIeHW#, 3HAKOMATCS €  MIpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TIpPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VYyeOHblli Kypc 00JaZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 y4eOHbId MaTepual, CHOCOOCTBYIOLIUN
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3yJbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HayajiaM MaTeMaTH4YeCKOTo
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.



B ctpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BBIIEIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TUHUM: «Yucna
Y BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATENBHO-METOANYECKUE JIMHUM H3YYalOTCsl Ha NPOTSHKEHUM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOTOJHSIS
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMM TEMaMM M pasjenamu. JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MaTEMaTHUYECKUM aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBIAJEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM amnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb peanbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHHs] CAMOCTOSITENBHO C(HOPMYIUPOBAHHOM MAaTeMaTUYECKOM 3a7auM, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOTO 00111ero oopa3oBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensiercss (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJadd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJBbIX 4YHCEN, 0coOble CBOMCTBA
paIMoOHAaTBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHUISCKUE OTEepalIiy, a TaKkxkKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpETHU3aLUsL.

Jluaust «YpaBHEHHUSI W HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
paznene IlporpaMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesyibraTe oOydaroluecss OBJIAJAEBAIOT PA3IUMYHbIMM METOJAaMH  PELICHUS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepxalux mapaMerpsl. llomydeHHblE yMEHUS IIMPOKO HCIONB3YIOTCS IpH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PELIEHUHN MPHUKIAJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
Jannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHUM, a TAaKXE BBIPAKEHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
Marepyaja IPOUCXONWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccyxJIeHuid, paboTbl C  CHUMBOJBHBIMM  (OpMaMH,  MPEICTABICHUSA
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM U TpaQuKU» TECHO
neperseTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuana. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMN N7l pelIeHus 3aa4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIIOIIMX BbIpAXKaThb 3aBUCHMOCTH MEXJIy BEIWYMHAMU B
paznu4HOi ¢dopme: aHATUTHIECKOW, Tpadudeckoil u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHasg nuHUs «Havama mMaTreMaTM4yeckoro aHajau3a» MO3BOJSET
CYILECTBEHHO PaCIIMPHUTh KPYyT KaK MAaTeMaTHYECKHX, TaK U NPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CHOXHBIX (YHKLUMMA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMAAM (GUIYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU H
YCKOpeHHsl TmpoueccoB. JlaHHasg coaep:kareiibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUSI MAaTeMaTHYECKUX MOJEJEH peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJAWTh HAaWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMUYECKHX, 3aJadaxX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO



aHanm3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO |
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUN pPACO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpejsiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIONIMI BCE pa3Jiesibl
MaTeMaTUKH H €€ TMPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIe MaTEeMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaXHO 1aTh
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXKXECTBEHHBINH S3BIK
COBPEMEHHOW MAaTEMaTHUKH U MCIIOJIb30BATh €0 JJI BBIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4JaromIMXcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyalluii, WCCIEAOBAHMS DJTUX MOJIENIeH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPAMMBI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelIeHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pPEAbHBIX  MPAKTUYECKUX  3a7ad  OoOydYaroniuecss  pa3BHBAIOT
HAOJIOATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHWS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. I[IpumeHeHue apoOGedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCJIa U ero cBocTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, PABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUM, CONECPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI peuieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U ONIPEIEIUTEIIEH.

[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, crnocodbl 3agaHus (QyHKouu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomesxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

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

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yoniBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. 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. Onpenenenrue, reOMeTpUIECKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
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, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist 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 cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYUYEHHBIX 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.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB 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 3aJadax, JUIsl OIpPEIENIEHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
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  auddepeHIInaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEHICHHUH, pacCyXIeHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KaK HCCIENI0BATEIbCKHUM HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4IE€TOM UMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JPOOM M TPOLEHTHI JUIsl PEIICHHs] MNPUKIAAHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpPMY 3aIMCH AEHUCTBUTENBHBIX YUCEN IS PELIECHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OIEPHPOBaTh MOHATUSAMU: JOrapupM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallU! C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BHIPAKEHUH, COJIEPIKAINX CTEICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMuyuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HeoOXoaumble (GOpMyJNbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

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

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMM: (PYHKIMSI, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSMHU: CTENEHHAas (QYHKIUS C HATypaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

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

CBOOOIHO OMNEpUPOBATh TMOHATUSAMHU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HH, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX/y BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOro aHalu3a KaK aHajlu3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJIs pEeIICHUs 3aa4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOTO (OPMYJIONW WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

MHOK€eCTBO
NEUCTBUTEIbHBIX

yrcel. MHOTrO4JIEHEI.

PanuonansHaBIC
ypaBHEHUS U
HEpaBEHCTBA.
CHcTeMBbl JTUHEHHBIX
YpaBHEHUN

KoaunuecTBO 4acos

Bcer
0

24

KoHTposbHBI
e padoThl

[MpakTuyeckn
e padoTsl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeIbHbI
e pecypchbl

DyHKIMHU U
rpaduxu. CTerneHHas
GYHKIHS C LIETTBIM
MoKa3aTeyieM

12

ApudpmeTndeckuii
KOpeHb N-0H1
CTEIEHU.
HppaunonaibHbie
YPaBHEHHUS

15

Iloka3zarenpHas
GyHKIUS.
IlokazarenpHEIC
ypaBHEHUS

10

Jlorapugmuueckas
byHKIHS.
Jlorapudpmuaeckue
YpaBHEHUS
Tpuronomerpudecku
€ BBIPAKEHHUS U

YpaBHEHUS

[locnenoBarenpHOCT
U ¥ IPOTPECCUU

18

22

10

HenpepriBHbie

GyHKIIHH.
[IpownsBoaHas

20

IToBTOpEHME,




0000111eHNE,
CUCTCMaTu3aluuAa

3HAHUH

OBILIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

136

10




11 KIIACC

Ne
n/
n

Haumenosanue
pa3aeyioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acos

Bcer KoHTpoJbHBI

0 e padoThl

IIpakTH4eckn
e padoTsl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeIbHbI
e pecypchbl

Uccnenosanue
byHKIHH C
ITOMOIIILIO
IIPOU3BOHOU

ITepBooOpasnas u
HUHTEerpaj

I'padpuxu
TPUTOHOMETPUYECCKHU
X (PYHKIIHIA.
TpuronomeTpudecku
€ HEPaBEHCTBA

Hppanunonanbusle,
[IOKa3aTeNIbHbIC U
JorapupmMuyecKue
HEPaBEHCTBA

22 1

12 1

14 1

24 1

KommiiekcHbie umcia

HarypanbHble u
LeJIbIE YUCIIA

Cucremsl
palMOHAIbHBIX,
MPPALMOHATBHBIX
MOKa3aTeNbHBIX U
JorapupMUUECKUX
ypaBHEHUU

3agauu ¢
napameTpamu

10 1

10 1

12 1

16 1

IToBTOpEHME,
00001IeHHE,
CUCTEMATH3aLM
3HAHUU

16 2

OBIIEE KOJUYECTBO
YACOB I10
I[TPOTPAMME

136 10




ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

KoanuecTBo 4acoB
Ne JlaTa

n/  Tema ypoka Bce Kourpoasn  IIpakTtuuyec H3Yy4eH
n ro ple padoTbl  Kue padoTbl  HA

JIeKTPOHHBbIE
undgposbie
o0pa3oBarteib
HbI€ pecypchbl

MHuoxecTBo,
onepauuy Hajg
MHOKECTBAMHU 1
MX CBOMCTBA

JnarpaMmsl
Ditnepa-Benna
[Ipumenenue
TEOPETHKO-

3 MHOKECTBEHHOTO 1
anmnapara s

peleHus 3aaa4q

PanmonansHbIe
Yycia.
OOBIKHOBEHHEIE U
IECSITUYHBIE
JIpoOH, TIPOLICHTHI,
OECKOHEUHBIE
MIEPUONICCKHC
Ipodu

PanmonanbHbIe
YHpCIIa.
OOBIKHOBEHHEIE U
IECITUYHBIE
JIpoOH, TIPOLICHTHI,
OCCKOHCYHBIC
NePUOANYECKUE
npodu

IIpumeHeHne
npoOeit u
IIPOLIEHTOB ISt
peleHus
IPUKIIAIHBIX
3a1a4y

IIpumeHeHue
npobeit u




MIPOLICHTOB JIJISt
perieHus
MPUKJIIATHBIX
3a1a4

JleficTBUTENIbHBIC
qpca.
PanmonansHbie U
HUppaMOHATILHBIE
qpcia

Apudmernaeckue
OTIepAIH C
JCWCTBUTEIILHBIMH
YHCITaMHU

10

Monyns
JEUCTBUTEILHOTO
YHCJIa B €ro
CBOMCTBa

11

12

13

[Ipubnuxénnnie
BBIYHCIICHHS,
npaBuia
OKpYTJICHUS,
MPUKUJIKA U
OICHKa
pe3ynbTaTa
BBIUMCIICHUM

OcHOBHBIC
METO/IbI PEIICHUS
HENbIX U APOOHO-
panroHaIBHBIX
YpaBHEHUU U
HEPABEHCTB

OcHOBHBIC
METOIbI PEIICHUS
HENbIX U APOOHO-
paMOHAITBHBIX
yYpaBHEHUU U
HEPABCHCTB

14

OcHOBHBIC
METO/IbI PEIICHUS
HEJIBIX U APOOHO-
panroHaIbHBIX
yYpaBHEHUU U




HEPaBCHCTB

15

16

MHoOrousneHs! oT
OJIHOU
IIEPEMEHHOM.
Jenenue
MHOTI'OYJICHA Ha
MHOTOYJIEH C
OCTaTKOM.
Teopema besy

MHoOrouieHsl ¢
LEIbIMU
Koa(pumeHTamu.
Teopema Buera

17

Pemenue cucrem
JIMHENHBIX
YpaBHEHUU

18

19

20

Pemenue cucrem
JIMHENHBIX
ypaBHEHUU

Marpuua cucteMsl
JIMHEHWHBIX
YpaBHEHUM.
Onpenenurens
MaTpHUILIbI 2X2, ero
reOMETPUYECKUI
CMBICII U
CBOMCTBA;
BBIYHCIIEHUE €T0
3HAUYCHUS

Onpenenurens
MaTpHULbI 2X2, ero
reOMETPUYECKUI
CMBICI U
CBOMCTBA;
BBIUHCJIEHHUE €r0
3HAYEHUS

21

IIpumeHeHue
ONPEICTUTEINS ISt
peLIeHUsI CUCTEMBI
JIMHEWHBIX
ypaBHEHUU

22

Pemenue




23

24

MIPUKIaAHBIX
3aJ1a4 ¢ IIOMOIIBIO
CHCTEMBI
JIMHEMHBIX
ypaBHEHUU

Pemrenne
MPUKIaAHBIX
3aJ1a4 ¢ IIOMOIIBIO
CHCTEMBI
JIMHEHHBIX
ypaBHEHU I

KonTponbhas
pabora:
"PannoHaabHbIE
ypaBHEHUS U
HEpaBEHCTBA.
Cucremsl
JIMHEHWHBIX
ypaBHeHHI"

25

26

27

DyHKIMA,
CITOCOOBI 3aJJaHUS
(GyHKIIH.
Bzaumuo
oOpaTHbIe
byHKLIMN.
Kommozumus
byHKIII
I'padux hysKITIM.
DneMeHTapHbIe
npeoOpazoBaHus
rpaduxoB
byHKIII
O06nacThb
onpeeneHus u
MHOECTBO
3HAUYCHU U
¢ynkuuu. Hynu
GyHKIIHH.
[TpomMexxyTku 3HaK
ITOCTOSTHCTBA

28

YeéTHbIe U
HEYETHBIE




29

GyHKIIHH.
ITepuoauueckue

GyHKIIHH.
[TpomexyTku
MOHOTOHHOCTH
byHKIIUN
MakcuMyMmbl U
MUHUMYMBI
GbyHKIHH.
Haubonsiee u
HauMeEHbIIIEe
3HAYCHHE

GyHKIIUU Ha
IPOMEXKYTKE

30

JIuneiinas,
KBaJ[paTUYHAS U
JIPOOHO-TMHEHHAS

byHKIUM

31

DJeMEeHTapHOe
UCCJIEJIOBaHNE U
MOCTPOEHUE
rpaguKOB dTUX

byHKIMMA

32

DJIleMEeHTapHOE
UCCJIEJIOBaHNE U
MOCTPOEHUE
rpauKoB 3TUX

byHKIMMA

33

34

35

CrerneHs ¢ LETBIM
[MOKa3aTeJIeM.
bunom Herorona

CreneHs ¢ 1eJIbIM
MoKa3aTeJIeM.
bunom Herotona
CreneHHas
byHKIUMSA C
HATypaJbHbIM U
HENIBIM
noka3arenieM. E€
CBOMCTBA U

rpaduk

36

KonTtponbnas




37

38

39

40

41

42

pabora:
"CreneHnHas
bynaknus. Eé
CBOICTBa U
rpacduk"
Apudmernaeckuit
KOPEHb
HaTypajibHOU
CTETEeHH U €ro
CBOICTBA

Apudmernaeckuit
KOPEHb
HaTypaJbHON
CTETEeHH U €ro
CBOMCTBA

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKECHUH,
COoJIEpIKaIINX
CTENEeHH U KOPHU
[TpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
CoJIepIKalINX
CTENEeHH U KOPHU
[TpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
CoJIepIKaIInX
CTENEeHH U KOPHH
Uppanmonanbubie
YpaBHEHUS.
OcHoBHbIE
METO/Ibl PEILICHUS
UpPpaLMOHATIBHBIX
ypaBHEHUU

43

Hppanuonansusie
YpaBHEHHS.
OcHOBHBIE
METO/bI PELICHUS
VPPALMOHATIBHBIX
ypaBHEHUU




44

45

46

47

48

49

UppanuonanbHbie
YpaBHEHUS.
OcHOBHbIE
METO/bI PELICHUS
MPPALMOHATIBHBIX
yYpaBHEHUI

PaBHOCHIBbHBIE

MepPEXO/Ibl B

pEIICHUHN 1
HPPALMOHATBHBIX
ypaBHEHU I

PaBHOCHIBHBIE

nepexo/ibl B

pEIICHUHN 1
HMppalOHAIbHBIX
ypaBHEHU I

PaBHOCHIBHBIE

[epexo/bl B

peleHnn 1
HMppalOHAITbHBIX
ypaBHEHUU

PaBHOCHIBHBIE

[epexo/bl B

peleHnn 1
HMppalOHAIBHBIX
ypaBHEHUU

CaoilicTBa 1

rpaduk KopHs N-

OH CTEIEHU KaK

byHKIUA 1
0o0paTHOM cTeneHn

C HaTypaJTbHBIM
noKa3aresieM

50

CaoiicTBa

rpaduk KopHs N-

01 CTENEeHU KaK

byHKIUHA 1
o0paTHOM cTeneHn

C HaTypaJbHBIM
MOKa3areiaeM

51

KonTponbHas
pabora:




52

53

"CaoiicTBa U
rpa¢uk KopHs N-
Oi1 CTEeneHH.
UppanuonanbHbie
ypaBHeHHUA"

CreneHsb ¢
palMOHAIBHBIM
rokazarejieM U e€
CBOMCTBaA

Crenensb ¢
parMoHaIbHBIM
IOKa3aTeIeM U eé
CBOMCTBa

54

Crenensb ¢
palroHaIbLHBIM
IOKa3aTejIeM U eé
CBOMCTBa

55

[TokazarenbHas
byHKIM, €€
CBOMCTBA U
rpadux

56

Hcnonb3zoBanue
rpaduka QyHKIMH
JUTSL peIIeHUs
ypaBHEHUU

57

Hcnons3oBanue
rpaduka QyHKkuMH
JUTSL peIIeHUS
ypaBHEHUU

58

[loka3arenbHble
YpaBHEHHUS.
OcHoBHbIE
METO/IbI PelIeHUs
MOKa3aTeNbHbBIX
YpaBHEHUNU

59

IToxazaTenpHBIE
YpaBHEHUS.
OcHOBHBIE
METO/IbI PEIICHUS
IMOKAa3aTeIbHBIX
ypaBHEHUU

60

ITokazaTennHbIE




61

62

63

ypaBHECHHUS.
OCHOBHBIE
METO/IbI PEIICHUS
IMoKa3aTeJIbHBIX
ypaBHEHUU

KonTponbhas

pabora:

n
ITokazarennHas

byHKIHS.

ITokaszaTenbHble

ypaBHeHHUA"

Jlorapudm yucna.
CaoiicTBa
norapupma
Jlorapudm yuca.
CaoiicTBa
norapupma

64

Jlorapudm yucma.
CaoiicTBa
norapupma

65

66

67

68

JlecsTuanable U
HaTypaJbHbIE
aorapu@msl

JlecaTuuHbIE U
HaTypaJbHbIE
aorapu@msl

[IpeobpazoBanue
BBIPAKECHUH,
coJiepKaIInx
Jorapupmbl
[Tpeobpa3zoBanue
BBIPAKECHUH,
coJiepKaIIiX
Jorapupmbl

69

[IpeobOpazoBanue
BBIPAXKEHHIA,
coJiepKaIInX
Jorapupmbl

70

Jlorapudpmuueckas

byHKIHS, €8
CBONCTBA U




rpaduk

71

Jlorapudmmueckas
bynkuus, eé
CBOMCTBA U
rpaduk

72

73

74

75

Hcnons3oBanue
rpaduka GyHKIUU
JUTSL peleHus
ypaBHEHU I
Hcnons3oBaHue
rpaduka QyHkIMHA
JUTSL peIIeHUs
ypaBHEHU I

Jlorapudpmudecku
€ ypaBHEHHUSI.
OcHOBHBIE
METO/TbI PEIICHUS
TorapuMUIECKUX
ypaBHEHUU

Jlorapugmuuecku
€ YpaBHEHHUSI.
OcHoBHbIE
METO/BI peIIeHUS
TorapuMUIECKUX
ypaBHEHUU

76

Jlorapudpmmuecku
€ ypaBHEHUSI.
OcHoBHbIE
METO/IbI PelIeHUs
JorapuPpMHUECKUX
YpaBHEHUNU

77

PaBHOCHIIBHEIC
nepexo/pl B
pelIeHnn
norapuMUIEeCKux
ypaBHEHUU

78

PaBHOCHIIBHBIE
Mepexo/ibl B
perieHuu
norapuGMUIECKUX
ypaBHEHUU

79

KonTponbHas




80

81

82

83

84

85

pabora:
"Jlorapupmuuecka
a1 QyHKIUS.
Jlorapudmuuecku
€ ypaBHEHUS"
CuHyc, KOCHUHYC,
TaHTeHC U
KOTaHT€HC
YHCIIOBOTO
apryMeHTa
Cunyc, kocunyc,
TaHTeHC U
KOTaHTEHC
YHCIIOBOTO
apryMeHTa
ApKcuHyc,
ApPKKOCHHYC U
apKTaHTe€HC
YHCIOBOTO
aprymeHra
Apkcunyc,
ApPKKOCUHYC U
apKTaHTe€HC
YHCIOBOTO
aprymeHra
Tpuronomerpuuec
Kasi OKPY>KHOCTb,
OIpezieICHNE
TPUTOHOMETPHYEC
KuX (QyHKIHII
YHCIIOBOTO
aprymeHra
Tpuronomerpuuec
Kasi OKpY>KHOCTb,
ornpezeneHue
TPUTOHOMETPHYEC
KuX (QyHKIHI
YHCIIOBOTO
apryMeHTa

86

OCHOBHBIE
TPUTOHOMETPHUEC
Kue GOopMyITbI




87

OCHOBHBIE
TPUTOHOMETPHYEC
Kue GopMyIIbl

88

OcHOBHbIE
TPUTOHOMETPHYIEC
Kue GopMYyIIbI

89

90

91

92

OcHoBHbIE
TPUTOHOMETPHYEC
Kre GopMyITbI
[IpeoOpazoBanue
TPUTOHOMETPHUEC
KHMX BBIpa)KCHUI

IIpeoOpazoBanue
TPUTOHOMETPHUEC
KUX BBIpOKCHUMN

[IpeobpaszoBanue

TPUTOHOMETPHUUEC
KHMX BBIpaXKCHUHN

93

[IpeobpaszoBanue
TPUTOHOMETPHUUEC
KHMX BBIPa)KCHUI

94

95

96

Pewenne
TPUTOHOMETPHUYIEC
KHX YpaBHEHUHN

Pewenne
TPUTOHOMETPHUYEC
KUX ypaBHEHUH
Pewenne
TPUTOHOMETPHUYEC
KUX ypaBHEHUU

97

Pemenne
TPUTOHOMETPHUYEC
KUX ypaBHEHUU

98

Pemenue
TPUTOHOMETPHUYEC
KUX YpaBHEHUU

99

Pemenue
TPUTOHOMETPHUYEC
KUX YpaBHEHUU

100

Pemenue
TPUTOHOMETPUYEC




KUX YpaBHEHUU

101

Konrtponbnas
pabora:
"Tpuronomerpuue
CKHE BBIPAXKECHUS U
TPUTOHOMETPHUYEC
KHE ypaBHEHUS"

102

103

104

ITocnenoBaTenbHO
CTH, CIOCOOBI
3aJIaHus
ITOCJICIOBATEIBLHOC
Ter. Meton
MaTeMaTH4YeCKOM
WHIYKIUU
MoHoTOHHBIE B
OTpaHUYCHHBIE
ITOCJICIOBATEIHLHOC
tu. Mcropus
a”ajan3a
OECKOHEUHO
ManbIX

Apudmernueckas
nporpeccus

105

I'eomerpuueckas
porpeccust

106

beckoneuno
yOBbIBaroIas
reoMeTpuyecKas
Mporpeccust

107

Cymma
OECKOHEYHO
yOBIBarOIICH
reOMETPUYECKOMN
MIPOTPECCUH

108

JIunelHbIl 1
SKCHOHEHIIMAJIbHBI
i poct. Hucro e.
dopmyna
CJIOKHBIX
MPOLICHTOB

109

JInHelHbIN 1
3KCIIOHEHI[MAIbHEI




110

111

112

i poct. Hucro e.
dopmyna
CIIOXKHBIX
MIPOLIEHTOB

Hcnonb3oBanue
MIPOrPECCUu st
peleHus
pealibHbIX 3a]1a4
MIPUKIIATHOTO
xXapaxkrepa
KonTponbhas
pabora:
"TTocnenoBareanrH
OCTU U
nporpeccun"

HenpepoiBHbIe

GYHKIMY U UX
CBOMCTBaA

113

Touka pa3psbIBa.
AcCUMITOTHI
rpauKoB
byHKIII

114

CaoiicTBa
byHKIMMA
HETPEPHIBHBIX Ha
OTpe3Ke

115

CsaoiicTBa
byHKIMMA
HETIPEPHIBHBIX Ha
OTpe3Ke

116

Meton
WHTEPBAJIOB IJIs1
peleHus
HEpPaBEHCTB

117

MeTton
WHTEPBAJIOB 1151
peleHus
HEpPaBEHCTB

118

MeTton
VHTEPBAJIOB IS
peleHus
HEpPaBEHCTB




119

120

121

[Ipumenenue
CBOMCTB
HEMPEPBIBHBIX
byHKIMHA 17151
pelieHus 3aaa4
[Ipumenenue
CBOMCTB
HEMPEPBIBHBIX
byHKIMH 115
pelieHus 3aaa4
[TepBast u BTOpas
MIPOU3BOHBIC

byHKIIUN

122

Ornpenenenue,
reOMETPUYECKUI
CMBICIT
MIPOU3BOIHOM

123

Ornpenenenue,
buzndecKuit
CMBICIT
MIPOU3BOJHOMN

124

125

126

127

YpaBHeHue
KacaTeJIbHOM K
rpaduxy pyHKIUN
YpaBHeHue
KacaTeJIbHOM K
rpaduxy pyHKINN
[IpounsBoaHbIe
JJIIEMEHTaPHBIX
byHKIII
[TpousBogHbIe
JJIIEMEHTAPHBIX

byHKIII

128

IIpoun3sBoHas
CYMMBI,
IIPOU3BENICHNUA,
YacCTHOTO U
KOMITO3HULIUU

byHKIII

129

[IpousBoaHas
CYMMBI,




MIPOU3BEICHHUS,
YaCTHOTO B
KOMIIO3UIINH
byHKIMHA
IIpownsBoaHas
CYMMBI,
MIPOU3BEICHHUS,
YaCTHOTO B

130

KOMITO3UIIUU
byHKIUI
KonTponbhas
131  pabora:
"[IpousBognas"

IToBTOpEHME,
00001IeHNE,

132 cucTeMaru3anus
3HAHWI:
"VpaBHeHus"

[ToBTOpEHue,
o0oO1Ienue,

133 = cucreMaTuzaius
3HAHUM:
"OyHkuun"

Hrorosas
134  koHTposbHAs
pabota

Urorosas
135  KoHTposbHAs
paborta

IToBTOpEHME,
00001IeHHE,
cucreMarusanus

136

3HAHWI
OBIIIEE
KOJIMYECTBO
YACOB I10O
[TPOIT'PAMME

136

10




11 KIIACC

N KosmnuecTBo yacos i DJIEeKTPOHHbIE
° ara
nugposbie

n/ Tema ypoka Becer Kourpoabn  IIpakrtuuec H3Yy4YeH

o0pa3oBareib
I 0 ble padoThI KHe padorbpl | HUA

HbIe pecypchl

IIpumenenue

IIPOU3BOJHOM K
HCCIIEOBAHUIO
byHKIMI HA
MOHOTOHHOCTbH 1
3KCTPEMYMBI

[IpumeHenne
MIPOU3BOAHOM K
HCCIIEOBAHUIO
byHKIMI HA
MOHOTOHHOCTbH U
SKCTPEMYMBI

IIpumeHeHune
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHune
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHOM K
HCCIIEJOBAHUIO
byHKIMA HA
MOHOTOHHOCTb ¥
JKCTPEMYMBI

IIpumeHeHue
MIPOU3BOAHOM K
HUCCIIEIOBAHUIO 1
byHKIMA HA
MOHOTOHHOCTh U




SKCTPEMYMBI

Haxoxnenue
HanOOJIBIIICTO
HAUMCHBIIIETO
3HAYCHUS
HEMPEpPhIBHOU

byHKIMHA HA
OTpe3Ke

10

Haxoxnenne
HauOOJIBIIETO U
HAaUMEHBILIETO
3HAYEHUS
HEMPEpPhIBHOU
byHKIIUN Ha
OTpEe3Ke
Haxoxnenue
HauOOJIBIIIErO U
HaVMEHBIIIETO
3HAUCHUSA
HETPEPBIBHOU
byHKIMKA HA
OTpEe3Ke
Haxoxnenue
HauOOJIBIIIETO U
HaVMEHDBIIIETO
3HaYEHUS
HEIPEPBIBHON

byHKIIMHA HA
OTpe3Ke

11

Haxoxnenne
HauOOJIBIIETO U
HaVMEHBIIIETO
3HAYEHUS
HEIPEPBIBHOU

GbyHKIIUY HA
OTpe3Ke

12

Haxoxnenue
HauOOJIBIIEro U
HAMMCHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
GyHKIIUY Ha




OTpe3Ke

13

IIpumenenue
MPOU3BOAHOM IS
HAaXO0KJICHUS
HaWJIy4lIero
peuieHus B
MPUKIIAJHBIX
3a/1ayax

14

15

[IpumeHenne
MPOU3BOAHON IS
HAaXO0XJICHUS
HaWJIy4ylIero
peuieHus B
MPUKIIATHBIX
3a/1a4ax

[Ipumenenue
IIPOU3BOTHOM JUIs
OIpeeIeHUs
CKOPOCTH H
YCKOpEHUs
mporecca,
3a/1aHHOTO
bopmynoit umm
rpadpukom

16

17

[IpumeHenne
MIPOU3BOAHON IS
ornpezeneHus
CKOPOCTH U
YCKOpEHUs
nporecca,
3a/1aHHOTO
bopmyoi unu
rpaduxom
Komnozunus
byHKIII

18

Kommosumus
byHKIMHA

19

Komnosurus
byHKIMHA

20

I'eomerpuueckue
o0pa3bl
YPaBHEHHUU Ha




KOOPJMHATHOM
ILIOCKOCTH

21

I'eomerpuueckue
00pa3bl
YpaBHEHUN Ha
KOOPJMHATHOM
IIJIOCKOCTH

22

Konrtponbnas
pabora:
"UccnemoBanue
byHKIMI ¢
IIOMOIILIO
MPOU3BOAHOI"

23

[TepBooOpasuas,
OCHOBHOE
CBOMCTBO
epBOOOPa3HBIX

24

[TepBoobOpazubie
3JIEMEHTaPHBIX
GyHKIHIA.
IIpaBuia
HaXO0XK/JCHUS
epBOOOPA3HBIX

25

26

[TepBoobOpazubie
3JIEMEHTaPHBIX
GyHKLIN.
IIpaBuna
HaXOXKJICHUS
epBOOOPA3HBIX

Hurerpai.
I'eomerpuueckuit
CMBICJI UHTETpaJia

27

Breramcnenne
OIPEIENIEHHOTO
MHTETpaja 1no
bopmyne
HrproTona-
Jleitbuunma

28

Brrancnenue
ONPEAETEHHOTO
HHTETpasa o

bopmyne




Hrrotona-
JleliOHMIIAa

29

IIpumenenue
UHTETpaa Jis
HAXO0XJICHUS
IIomanaeu
MJIOCKUX (QUTYP

30

IIpumenenue
WHTETpaIa JyIs
HaX 0K ICHUS
00BEMOB
T€OMETPUYSCKHUX
TeN

31

[Ipumepsr
peLeHui
nuddepeHnraIbH
bIX YpPaBHEHUI

32

[Ipumepsr
peueHu i
nuddepeHnmanbH
bIX YPaBHCHUHI

33

Maremarnueckoe
MOJICJINPOBAHUE
peanbHBIX
IIPOLIECCOB C
MIOMOLLIBIO

g depeHmaibH
bIX YPaBHCHUHN

34

KoHTtponbHas
pabora:
"TlepBooOpazHas
u uHTerpan”

35

Tpuronomerpuue
ckue QyHKIuH,
UX CBOMCTBA U

rpaduku

36

Tpuronomerpuye
ckue (QyHKITUH,
UX CBOMCTBA U

rpaduku

37

Tpuronomerpuye
ckue (QyHKITUH,




HUX CBOMCTBA U
rpaduku

38

Tpuronomerpuue
cKue (QyHKIUH,
UX CBOMCTBA U
rpaduku

39

Tpuronomerpuue
cKue (QyHKIUH,
UX CBOMCTBA U

rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPHUUEC
KHMX YpaBHEHUH C
MOMOIIbIO
TPUTOHOMETPHUYEC
KOW OKPYKHOCTHU

41

OTt60p KOpHEH
TPUTOHOMETPHUYIEC
KHX YpaBHEHUH C
MOMOUIBIO
TPUTOHOMETPHUYEC
KOU OKPY>KHOCTHU

42

OTt60p KOpHEH
TPUTOHOMETPHUYEC
KHMX YpaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPHUYEC
KOU OKPY>KHOCTHU

43

44

OTt60p KOpHE
TPUTOHOMETPUYEC
KUX YpaBHEHUH C
IIOMOILIBIO
TPUTOHOMETPUYEC
KOW OKPYKHOCTH
Pemienne
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Penrenue
TPUTOHOMETPHUYEC
KHNX HepaBeHCTB

46

Penrenue
TPUTOHOMETPHUYEC




KHNX HCPABCHCTB

47

48

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

KonTponbhas
pabora:

"I"paduxu
TPUTOHOMETPHUUEC
KX (PYHKIHIA.
Tpuronomerpuue
CKHe
HepaBeHCTBA"

49

OcHOBHBIE
METOAbI pemeHI/m
ITIOKA3aTCIIBHBIX
HEPABCHCTB

50

OcHOBHBIE
METOAbI peHIeHI/ISI
ITOKA3aTCIIBHBIX
HEPABEHCTB

51

52

53

54

OcHOBHBIE
METOAbI peHIeHI/ISI
ITOKA3aTCIIBHBIX
HEPABEHCTB

OCHOBHBIE
METOAbI peHIeHI/ISI
ITOKA3aTCJIIBHBIX
HEPABEHCTB

OcHOBHbIE
METO/IbI PEIICHUS
JorapuMUIeCcKu
X HEPaBEHCTB

OCHOBHBIE
METO/IbI PEIICHUS
norapumuuecku
X HEpaBEHCTB

55

OcHoBHbIE
METO/bI peIIeHUs
JorapupMHUECKU
X HEPABEHCTB

56

OcCHOBHEBIE




METOJIbI pEIICHUS
Jorapu(MUIECKH
X HEPAaBEHCTB

57

OcHOBHBIE
MCTOAbI peH.IeHI/IH
UPPAIIOHATIBLHBIX
HEPABCHCTB

58

OcHOBHBIE
METOAbI pemeHI/m
UppalOHAIBHBIX
HEPABCHCTB

59

OcHOBHBIE
METOAbI pemeHI/m
UppaldOHAIBHBIX
HEPABEHCTB

60

61

62

63

64

OcHOBHBIE
METOAbI pemeHI/m
UppalOHAIIbHBIX
HEPABEHCTB

I'paduueckue
METO/BI peIIeHUS
UppaMOHATBHBIX
ypaBHEHUU

I'paduueckue
METO/bI peIIeHUs
UppaOHATBHBIX
ypaBHEHUU

I'paduueckue
METO/bI peIIeHUs
NOKa3aTeIbHbIX
ypaBHEHUU

I'paduueckue
METO/bI peIIeHUs
NOKa3aTeIbHbIX
HEPaBEHCTB

65

I'padpuaeckue
METO/bI peIIeHUs
JorapupMHUECKU
X YpaBHEHHI

66

['padpuaeckue
METOJIBI pEIICHUS




Jorapu(MUIEeCKH
X HEPaBEHCTB

67

I'paduueckue
MCTOJbI pCUHICHUA
norapudmmuuecku
X HEPaBEHCTB

68

I'paduueckue
METO/bI peIIeHUs
MOKa3aTeIbHBIX U
norapumuuecKku
X YpaBHEHUI

69

I'paduueckue
METO/Ibl PEILICHUS
MOKa3aTeNbHbIX U
norapumuuecKku
X YpaBHEHHI

70

I'paduueckue
METO/Ibl PEeIICHUs
MOKa3aTeNbHbIX U
norapuMUIecKu
X HEPaBEHCTB

71

I'paduueckue
METO/Ibl PEeIlICHUs
MOKa3aTeNbHbIX U
norapuMUIecKu
X HEPaBEHCTB

72

KoHTtponbHas
pabora:
"NppanioHaIbHBI
€, I0Ka3aTeIbHbIE
u
JorapupMHUECKU
€ HepaBeHCTBa"

73

Komnekchsie
quCIa.
Anrebpanueckas
u
TPUTOHOMETPHUYEC
Kast pOpMBI
3anucu
KOMILJIEKCHOTO
yucna




74

Kommekchsie
YHCla.
Anrebpanyeckas
u
TPUTOHOMETPHYIEC
Kast (opMbl
3amnucH
KOMIIIEKCHOTO
quclia

75

Apudmernaeckue
OIIepaIH C
KOMILIEKCHBIMHU
YHCIaMH

76

77

78

79

80

Apudmernueckue
OTIepaIuu ¢
KOMIUICKCHBIMU
YHUCIIAMU

N300paxkeHue
KOMIUIEKCHBIX
yucen Ha
KOOPJMHATHOU
IUIOCKOCTH

N300paxkeHue
KOMIUIEKCHBIX
yucen Ha
KOOPJMHATHOU
IIJIOCKOCTH
dopmyna
Myaspa. Kopau
N-0i1 CTETIEHU U3
KOMILJIEKCHOTO
yucia

dopmyna
Myaspa. Kopau
N-0i1 CTENIEHU U3
KOMIUIEKCHOTO
4yucIa

81

IIpumeHeHue
KOMIUIEKCHBIX
yucen A
pelieHus
bU3UYECKUX U




F€OMETPUUSCKHUX
3aJa4

82

Konrtponbnas
pabora:
"KoMIiaeKcHbIE
qucna"

83

84

Harypanbnsie u
LeJIbIE YUCIIa

Harypanbnsie u
LIeJIbIE YNCIIa

85

[Ipumenenne
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
yucell

86

[IpumeHeHne
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
qucen

87

[IpumeHenne
MIPU3HAKOB
JIETUMOCTH TICITBIX
yucen: HOI u
HOK

88

[IpumeHenne
MIPU3HAKOB
JIETTUMOCTH IIEJTBIX
yucen: HOJl u
HOK

89

IIpumeneHne
IIPU3HAKOB
JIETTMMOCTH LIEJIBIX
YHUCEJI: OCTATKH
10 MOZYJIIO

90

IIpumeHeHne
IIPU3HAKOB
JEIAMOCTH LIEIIBIX
YUCeN: OCTaTKU
10 MOZYJIIO

91

[Ipumenenue
MPU3HAKOB
JEITUMOCTH LIETBIX




92

YHUCENT: AITOPUTM
Esxnnna mis
pelIeHus 3a/1a4 B
LIENIBIX YHCIIaX

Kontponbnas

pabora: "Teopus
HeNBIX yucen"

93

94

95

96

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMBI B
CHCTEMBI-
CIIeACTBUS

Cucrema u
COBOKYIHOCTb
YpaBHEHUH.
PaBHOCHIBHBIE
CHCTEMBI B
CHCTEMBI-
CIIEACTBUS

OcHOBHbIE
METO/IbI PEILIECHUS
CHCTEM U
COBOKYITHOCTEMN
panroOHAIBHBIX
ypaBHEHUU

OcHOBHbIE
METO/IbI PEIICHUS
CHUCTEM U
COBOKYITHOCTEMN
HppalMOHAIbHBIX
ypaBHEHUU

97

OcHOBHbIE
METO/TBI PEIICHUS
CUCTEM U
COBOKYITHOCTEH
MOKa3aTeNbHbBIX
ypaBHEHUU

98

OcCHOBHEBIE
METO/IbI PEIICHUS
CUCTEM U




COBOKYITHOCTEM
MOKa3aTeIbHbBIX
ypaBHEHUH

99

100

101

OcHoBHbIE
METO/TbI PEIICHUS
CUCTEM U
COBOKYITHOCTEM
Jorapu(MUIECKH
X YpaBHEHUI

OcHoBHbIE
METO/Ibl PEILICHUS
CUCTEM U
COBOKYITHOCTEH
JorapupmMHUECKU
X YpaBHEHHI

[Ipumenenue
CUCTEM K
PELICHUIO
MaTeMaTUYECKHX
3a/1a4 ¥ 3a]1a4 U3
Pa3IUYHbIX
oOractell HayKu U
pEATbHOM )KU3HH,
WHTEpIpeTaLns
MOJIYYEHHBIX
pE3yJIbTaTOB

102

IIpumeHeHne
CUCTEM K
PEILIECHUIO
MaTEMaTHYECKUX
3a/1a4 U 3a71a4 U3
pa3IMYHBIX
oOnacrteil HayKu 1
pEATbHOM )KU3HH,
MHTEpIIpeTalus
MOJIyYEHHBIX
pe3yJIbTaToB

103

[Ipumenenue
HEPAaBEHCTB K
PpELICHUIO
MaTeMaTHUYECKUX
3az1a4 U 3a/1a4 u3




104

pa3IMYHBIX
obJyacTeil HayKu U
peaabHON KU3HU,
UHTEpIIpeTalus
MOJTyYEHHBIX
pe3yJIbTaToB

KonTponbhas
pabora:
"Cucremsl
palroOHATbHBIX,
HPPALMOHATBHBIX
MOKa3aTeIbHBIX U
norapumuuecKku
X ypaBHEHMI1"

105

106

107

PanuyonanbHnie
YpaBHEHHUS C
rapaMeTpamMmu

PanmonanbHbIe
HEpPABEHCTBA C
rnapaMeTpamu

PanmonanbHbIe

CUCTEMBI C
napameTpamu

108

Hppanmonansusie
YpaBHEHUS,
HEPaBEHCTBA C
napameTpamu

109

HppanronanbHbie
CHUCTEMBI C
napameTpamu

110

IToka3aTennHEIC
ypaBHEHUH,
HEpaBEHCTBA C
napamMeTpamMu

111

[Toka3zaTenbHbIC
CHCTEMBI C
napameTpamu

112

Jlorapugmuuecku
€ ypaBHEHUS,
HEPaBEHCTBA C
napaMeTpamu




113

Jlorapudpmudecku
€ CHCTEMBI C
napameTpamu

114

Tpuronomerpuue
CKHE YPaBHEHHS C
napaMeTpamu

115

116

117

Tpuronomerpuue
CKHE HEPABEHCTBA
C ImapameTpaMu

Tpuronomerpuue
CKHE CUCTEMBI C
napaMmerpamu

[TocTpoenune n
UCCJIEI0BAHNE
MaTeMaTUYECKHX
Mozeen
peaTbHBIX
CUTYyalHil C
MTOMOIIBIO
YpaBHEHUH ¢
rapaMeTpaMmu

118

119

IToctpoenue u
HCCIIEIOBAHNE
MaTEeMaTHYECKUX
MoJenen
peanbHBIX
CUTyaluu ¢
IIOMOILBIO CUCTEM
YpaBHEHUN ¢
rapameTpamMmu

IToctpoenue u
HCCJIEI0BAHNE
MaTeMaTUYECKHX
MOJENen
pearBHBIX
CUTYalHi C
MTOMOIIIBIO CUCTEM
ypaBHEHUH C
napameTpamu

120

KonTponbHas
pabora: "3amauu ¢
napamerpamu"




121

122

123

124

125

126

127

[ToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIlns
3HAHMUK:
"VpaBHenus"

[ToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIns
3HAHUH:
"VpaBHenus"

[ToBTOpEHHE,
0000111eHHE,
CHCTeMaTH3aIns
3HAHUU:
"VpaBHEHHUS.
CucreMsbl
ypaBHEeHUI"

IToBTOpEHME,
0000111eHHE,
cHUCTEMaTH3aIUs
3HaHMI:
"HepaBencrna"

IToBTOpEHME,
000011IeHHE,
cHUCTEMaTH3aIUs
3HaHMI:
"Hepasencrna"

IToBTOpEHME,
000011IeHHE,
CHUCTEMaTH3aITUs
3HAHUM:
"Hepasencrna"

IToBTOpEHME,
000011IeHHE,
CUCTeMaTnu3alma
3HAHWIL:
"[IponzBoaHas 1
€€ nmpuMmeHeHue"

128

IToBTOpEHME,
000011eHHE,
CHCTEMAaTU3allHs
3HAHWIL:




"[IponsBoaHas 1
€€ npuMmeHeHue"

IToBTOpEHwue,
0000111eHNE,
CHCTEMAaTHU3aIUs
129 .
3HAHUH:
"[IponsBoaHas 1

€€ npuMeHeHue"

[ToBTOpEHwue,
00001IeHNE,
cucTeMaTu3alus
130 .
3HAHUM:
"HuTerpan u ero

npuMeHeHue"

[ToBTOpEHue,
0000111eHHE,

131 cucTeMaTu3anus
3HAHUM:
"OyHkuun"
[ToBTOpEHwME,
000011IeHHE,

132  cucremaTu3amus
3HAHUM:
"OyHkuun"
[ToBTOpEHwme,
0000111eHHE,

133  cucremaTu3anus
3HAHUM:
"OyHkuun"
Hrorosas

134  xoHTposbHAs
pabora

Hrorosas
135  KoHTposBHas
pabora

[ToBTOpEHME,
000011eHHE,
CHCTEMAaTHU3allHs
3HAHWI

136

OBILIEE
KOJIMYECTBO
YACOB 10

136

10




ITPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh NOHATHUSMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOIICHTHI
12 BemonuaTte  apudmernyeckue  OmepanM € PAalMOHATIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BbInonHATE NpUOIMKEHHBIC BRIYUCICHHSI, UCTIONB3Ys TPAaBUIIa OKPYTJICHUS,
' JeNaTh MPUKUIKY M OIICHKY pe3yJbTaTa BEIYUCICHHIH
OnepupoBaTh NMOHATUSMH: CTEIEHb C IIEJBIM IOKa3aTelleM, CTaHIapTHAS
14 dopma 3ammcu AEWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3amUCH JAECUCTBUTEIBHBIX YHCEN IS
pellIeHus MPaKTHUECKUX 3a7a4 U MPeCTaBIeHUs JaHHbBIX
OnepupoBarh MOHIATUSMH: CHHYC, KOCHHYC U TAHT€HC ITPOU3BOJIBHOTO YTJIa;
15 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LIEJOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BrImonHATE TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BoimonusaTe mpeoOpa3oBaHus IENbIX, PAMOHATBHBIX W HUPPALUOHAIBHBIX
2.3 BBIDQKEHUI ¥ pelaTh OCHOBHBIE THIBI [ENbIX, pPAlNUOHAIBHBIX U
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
54 [IpumeHsTh ypaBHEHHS M HEPaBEHCTBA Ui PEIICHUS MaTeMaTHYeCKHX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKE anreOpbl, COCTaBISTH
2.5 BBIPA)KEHUS, YPaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJlaud, MCCIEI0BATh
MOCTPOCHHBIE MOJICNIN C UCTIOJIb30BAHUEM alllapara aareopsl
3 DyHKINUK U TpaPUKH
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, cCIOCOOBI 3aMaHust (QYHKIMH, 00JIaCTh

ONpeNeNIeHusT W MHOMKECTBO 3HaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTb MNOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIHMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUST YPaBHEHHI
3.4 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTETIeHHOU (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Ucnonw3oBath rpaduku (QyHKUMHA [AJI1 HMCCIEIOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pElIeHUU 3a4ad M3 JIPYTHX Y4eOHBIX MPEIMETOB U
peanbHON )KU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX1Y BETHUNHAMH
4 Hauana marematnyeckoro aHaamsa
41 OnepupoBaTb MOHATUSAMHU: IOCIEAOBATENbHOCTh, apudmMernyeckas U
' reoMeTpHuuecKas porpeccun
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh OCIIEIOBATEIIFHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonp30BaTh CBOWCTBAa IOCIENOBAaTENLHOCTEM U Mporpeccuid s
' pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOIO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrniepupoBaTh MOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHMCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENIeHHue, TEOopeMa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJ0€ YHUCIO; HCHOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, pPa3IoKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH TS PEIICHUS 33129
1.2 OnepupoBath MOHATHEM: CTEIIEHB C PAllMOHAILHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypaIbHBIE
' sorapuMel
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 [IpuMeHsTH CBOWCTBA CTENEHH JUISI MPEoOpa3oOBaHMs  BBIPAKCHUIH,




ONCpuUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
p€uiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HEPaBCHCTB

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUMX JOTapu(MBI;

2.2 ONIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxonuts perieHns NpoCcTEeNINX TPUTOHOMETPUYECKMX HEPABCHCTB
OnepupoBaTh NOHITUAMU: CUCTEMA JIMHEHHBIX YpPaBHEHUN U €€ PEILIECHHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4
95 Haxoauts pemennst mpoCTeUINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
' ypaBHCHHUI U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTyallUM Ha s3blKe anreOpbl, COCTABIAThH
2.6 BBIPAXCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCJIEI0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM ammapaTa anreopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJbIIee H
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
UccleIoBaHMs PYHKIINHU, 3aJaHHOU rpadukoM
OnepupoBaTh MOHATHAMU: IpaUKU MOKa3aTEIbHOU, JOrapupMUIecKon U
3.2 TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPAWHATHOMU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PELLICHUS] ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Tpa(UKH JIMHEHHBIX YpaBHEHUN
' Y UCTOJIb30BaTh UX JJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUN
34 Ucnonb3oBath rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEH U3 pYruX y4yeOHBIX JAUCIUILIIH
4 Hagama maTemaTtnueckoro anaimmsa
OnepupoBaTh MOHATUSAMU: HEeTIpepbIBHASL (YHKIMSA, TPOU3BOIHAS (PYHKIUH;
4.1 UCIOJIb30BaTh T€OMETPHUECKUN U (PU3NYECKHI CMBICT TPOU3BOJHON JUIA
peleHus 3a1ad
49 Haxoauts  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCCenoBaHWs  QYHKIUM  HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTH PE3yJbTaThl UCCIEJOBAHMUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NMpOU3BOAHYIO ISl HAXOXKJIEHUS HAWIY4YIIEro pPELICHUS B
' IPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7jauax
45 OnepupoBaTh MNOHATUSIMH: ME€pPBOOOpa3Has M WHTErpaji; IOHUMATh
' reOMETPUYECKUH U (PU3MYECKHI CMBICIT HHTETpaja
46 Haxonute nepBooOpa3Hble 3J€MEHTapHBIX (QYHKLUH, BBIYACIATH HHTErPall

o ¢popmyne Herorona — JleiiOnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaJIM3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonanbupie uncina. OOBIKHOBEHHBIE M JECATUYHBIE ApPOOU, MPOLIEHTHI,
11 OeckOoHEUYHbIE MepuoIndYeckue apoou. AprupmMeTndeckre onepanuy ¢ palroHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHus YHCIOBBIX BbIpaxeHHi. [IpuMenenue apobeit U MpoueHToB
JUTSI pEIICHUS MIPUKIIAIHBIX 33714 U3 Pa3INYHbIX OTpaciieil 3HaHU U peanbHOMN KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  onepanuu c AeWcCTBUTENbHBIMU YuciamH. [IpuOmkE€HHBIE BBIYMCICHUS, MpPaBHIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmierd (GopMbl 3alIMCH ACWCTBUTEIBHBIX YHCET U PEUICHUS
NPaKTUYECKHX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apugMeTuyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEpABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
UHTEPBAIOB
2.4 | Pemenue nensix U JpoOHO-PAMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPHUUECKUX YPABHEHHM
97 [TpumeHeHne ypaBHEHNH M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX 3a/1a4 U 33734 U3
' pa3IUYHBIX 00JIaCTEH HAYKU U PEATbHOM KU3HU
3 OyHKIWH U TpaduKh
31 OyuHkius, crnocodbl 3amanus ¢yHkuud. I'paduk ¢yHkuuu. BzanmHO 0OpaTHBIC
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadyeHWd ¢yHkuuu. Hymm ¢yHKIum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
3.3  CrenenHas (QpyHKIMS ¢ HATypaJIbHBIM U LIEJBIM MokazateneM. EE€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPY)KHOCTb, OIIPEIEIEHHE TPUIOHOMETPUUYECKHX (YHKLUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATEILHOCTH
Apudmerndeckass M reomerpuueckas mporpeccuu. beckoHeuHO —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBalOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBaMu. Jluarpammbr Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Yucna ¥ BIYUCICHUS
11 HarypanbHble u niensie uncina. [lpusHaku AeTMMOCTH LENbIX Yncel
1.2 Crenenb ¢ pallnoHaNbHBIM MTOKa3zareaeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [TpeoOpa3oBaHue BRIpaKEHNM, COIEPIKAIINX CTENICHH C pAIllHOHAILHBIM TIOKa3aTeIeM
2.3 [TpumMepb! TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 [Toka3zarenpHBIC YpaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. Pelllenne mpuKIIaIHbIX 3a7a4 C MOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
28 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peasIbHOM KU3HH
3 DyHKINUK U TpaPUKH
Oynkuus. [lepuoanueckne ¢yaxmun. I[IpomMexyTku MOHOTOHHOCTH (PYHKLIUH.
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(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TpaduKu




3.3

[oxa3zaTtenpHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU PEIICHWH 3a7]ad M3 JAPYrHX YYEOHBIX TPEAMETOB |
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIC AMeMEHTAPHBIX (QYHKIUH. DOpMysbl HAXOXKICHHS TMPOU3BOIHOMN
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO ()yHKIIMH
[lpuMeHeHHe TPOM3BOMHONW K HCCICIOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCcTpeMyMbl. HaxokIieHre HauOOJIBIIEr0 W HAMMEHBIIErO 3HA4YCeHUs (YHKIHUU Ha
OTpe3Ke
[IpumeHeHHe TPOU3BOIHON TSI HAXOXKIACHHUS HAMITYYIIIETO PEIICHUS B TIPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
ymMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh TOHATHUSAMU: OMpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOMICTBO, INpPU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, IMOAMHOXKECCTBO, OII€pallii HaJl MHOXCCTBAMMU;
YMEHUE HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEeIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIO, ILIEI0E YHUCIIO,
CTETIEHb C IIeJIbIM MOKa3aTeleM, KOpeHb HaTypaJbHOU CTENEHH, CTENEHb C
paIMOHATFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC NPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEIHLHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00IIunit
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, ainropuT™M EBkimmma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mnpeoOpasoBaHus APoOHO-
pAalMOHANBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiacaA0BaTCIbHOCTD, apI/I(l)MCTI/I‘-IGCKaH nmporpeccust, TrcoOMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAIOIIasi TI'e€OMETpHYECKas IPOTPecCus;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C I[TOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMIIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATHSAMU:  MaTpuma 2X2  u  3x3, onpefenuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HEPAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIapaMCTpPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI Ipaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXoJuTh HauOOJbIIME W HAUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM arapara MaTeMaTHYecKOoro
aHanu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJICHHs HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIHMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOILECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ady U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBHCHMOCTH MEXKIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4d M3 00JAaCTH yNpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEpPaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0iIHMIaX, Ha AMarpaMmax, rpaukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TpaduyecKux
METO/OB U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIlydalHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHUSA; YMEHHUE BBIUUCITH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYHMHA, PACIpEleliCHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TMPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCJIO COYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTb  IMOHATUAMM: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IDIOCKUN YroJl, IBYIPaHHbIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITUIAaHUMETPUH, YMCHHUC OILCHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajuienenuriesl, NpuU3Ma, NOHpamMuaa, (Urypa U IMOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsS KOHYCa W IWIMHIPA,

napamiCibHbIE OCH HWJIXM OCHOBAaHHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccuukamuio ¢Guryp 1mo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh NOHSATHUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napauIeTbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IMHA, Yroi, IIOMagb, OOBEM, IUIOMIAAh TOBEPXHOCTH), HUCIOIB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOM3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ MCTO
JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPpYTHUX y’—Ie6HI)IX npeaAMETOB
YMenue BLI6I/IpaTL MOAXOOSAIINN METO JJIs pelicHud 3ala4i; TIOHNUMaHNC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU TPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u HBHCHHﬁ; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuGnmxkéHHble BRIYMCICHUS, TPaBHIa OKPYTJICHHUs, IPUKKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poOGHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHIHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (QYHKIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. Jluarpammer Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- «Maremartuka: anrebpa M Havajlla MaTeMaTHYECKOTO aHalu3a, T€OMETpHS.
AnreOpa u Hayana wmaremaTudeckoro ananmmsa, 10-11 xmacc»  C. M.
Huxomnsckuii, M. K. IToranos, H.H. Pemernukos, A.B. llleBkun. YueOHHK I
0011e00pa3oBaTeNbHBIX OpraHU3aNuii: 0a30BbI U YriIyOJICHHBIM ypOBHU.-M.:-
IIpocsemenne, 2020.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- «Maremaruka: anreOpa M Hayajga MaTEMaTHYECKOTO aHalu3a, F€OMETPHS.
AnreOpa w Hayana wmarematudeckoro ananmmsa, 10-11 xmace»  C. M.
Hukonwckuii, M. K. ITloranos, H.H. Pemernnko, A.B. llleBkuH. YueOHUK 1
00111e00pa30BaTeNbHBIX OpraHu3aluii: 0a30BbI U yriyOJIeHHBIM ypoBHHU.-M.:-
IIpoceemienne, 2020.

- M. K. IToranoB u A. B. llleBkun. Anrebpa u Hadayia aHanu3a. Jlugakruyeckue
matepuanbl Juisi 10-11 kimacca 6a30BbIid ¥ TPOPUIIBHBIN YPOBHH, 3 —€ U3JIaHUE,
- M. IIpocemenue, 2020.

- 0. B. IlenmeneBa. Anre6pa ¥ Hayajga MaTEMAaTHYECKOIO aHalu3a.
Tematuueckue tectsl s 10-11 kmacca 6a30BbIil U npoUIBHBIN ypOBHH, - M.
[Tpoceemenune, 2009.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- GenepanbHbIi LIEHTP UHPOPMAITMOHHO-00PA30BATEILHBIX PECYPCOB
(®UHOP), http://eor.edu.ru/.

- Enunas xomiekuus udpoBbiX oOpazoBaTebHbIX pecypcoB (Enunas
kosuteknus LIOP), http://school-ollection.edu.ru/.

- Undpopmanmonnas cucrema "EquHoe 0KHO J0CTyIA K 00pa30BaTeIbHBIM
pecypcam" (MC "Enunoe oxuo"), http://window.edu.ru/.

- ®enepanbHblil mopran "Poccuiickoe odopazoBanue", hitp://www.edu.ru/.
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