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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMmma cocraBieHa Ha ocHoBe DenepaibHOM padoueit
IpOrpamMMbl MO y4eOHOMY Kypcy «AJreOpa U Hayajla MaTeMaTUYECKOrO aHAIIU3ay,
tpeboBanmii PI'OC COO, B cootBeTcTBUM C pesyabTratamu OOIT COO.

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U JPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOIIBIO MHIAYKLIHUH U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hayajla MaTeMaTUYECKOTO
aHalln3a» 00ydYarolluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETAllMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U MCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblil Kypc 00danaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM ITOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK M yepe3 crneuuuky ydeOHOU
JESATENIbHOCTH, TpeOyIoleld MPOJOIKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe W HadajllaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.



B crpykType yuebHOro kypca «AnreOpa W Hayaia MaTeMaTHYECKOTO
aHaJIN3a» BBIAEIEHBI CIEAYIOUINE COAEPKATEIBHO-METOANYECKHE TUHUM: «Uucia
U BbIUKCIECHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTH4ecKoro asamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP>KATEIIBHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHH [JBYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwarolmiuecs OBIJIAJIEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM amnmnapaTtoM, y HUX IMOCJENI0BAaTENbHO (popMupyercs u
COBEPIIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJIEIb PEaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTEMAaTUYECKON 3aJjauH, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpenHero odero
oOpa3oBaHus 0co0O€ BHUMaHue yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B C€0s MCHOJIb30BAHUE PA3JIMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HATYpaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEpPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBbIX 4YHCEN, OCOOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTenbHOMY pPacIIMPEHMIO Kpyra HCIOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX NPUMEHEHHUS JJI1 PELICHUs Pa3jIudHbIX 3a/1ad
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpEeTU3aIHsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pPEANU3YETCS Ha MPOTSHKEHHH BCErO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS



paloHaJIbHBIX, HPPAIMOHATbHBIX, IOKAa3aTeNbHbIX, JOrapupMUUecKux u
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3a]ja4 Ha HAXOKJEHUE HanOOJBIINX U HAUMEHBIINX 3HAYEHUN (YHKIHH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. braronaps u3ydeHHIO anreOpanyeckoro
MaTepyaja  IPOUCXOJWUT  JAJBHEWIEEe  Ppa3BUTHUE  AJTOPUTMUYECKOIO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB M HEPABEHCTB. Ajredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjieTaeTcs ¢ APYyTMMH JIMHUSIMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHU JUIS peuIeHus 3a7ad U3 APYTHX YUEOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIHH, CTPOUTh HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBIISIETCS BO3MOXXHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIe peajbHbIX CHUTyalui,
MO3BOJISIET HAXOJIWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJ1a4axX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOIO



aHalln3a CIocOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (HOPMAbHO-JIOTMYECKOTO U
KPEaTHBHOTO MBINIUICHHSI, (POPMHUPOBAHUIO YMEHHUU pPaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUe
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaXHO 1aTh
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYeCKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbI
Croco0CTBOBaTh (OPMHUPOBAHMIO HABBIKOB TOCTPOEHUS MOJIETEH peaTbHbIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I pPelIeHUs MPUKIaAHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000mIaTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHUS NPHKIAJHBIX 3a7ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTTU3a.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaJTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IIOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoBHbIE TPUTOHOMETPUYECKHUE bOopMyIIBL. [IpeobpaszoBanmue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHUE ONpPENEIUTENs sl pEelIeHUsS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komnosumms gyskiuit. I'paduk  PyHkiuu. SiaemeHTapHbIe NpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3Ha4eHUs PYHKIIUU Ha IPOMEXKYTKE.

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

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

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

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

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIIME W wX CBOMCTBA. To4yku pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX 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 MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BBIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIION WU TPpaPUKOM.

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

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

[TpumeHeHrne MHTErpaja s HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOr0  OOIIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEILHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOl KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJMMOTO aHAIM3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarejbCcKue JeHCTBUSA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOlecca, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUpOBaTh WH(OpPMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pAIlMOHANIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEJIM C IIOMOLIBI0 MAaTpPULl U ONPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHe (HOPMYIIbI 1Ji MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha A3BIKE airedpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKOUH, KoMOo3uuusa GyHKUMA, Tpaduk ¢GyHKIUU,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajlbHBIX 3a4ad IMPUKIIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpepbIBHbIE (YHKIUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEACNCHUE, 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:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkina;

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

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIOJIL30BAaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro ¢GOpMyJIod WU
rpaduKom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (UTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HanmeHoBaHMe pa3ae/ioB U TeM JyeKTpOoHHBbIE (HU(pPOBBIE) 00pa3oBaTe/IbHbIE
KonTpoJbHble
n/n MPOrpaMMbI Bcero pecypcbl
padoThbI
o https://resh.edu.ru/subject/lesson/4730/start/149073/
MHO€eCTBO TEUCTBUTEILHBIX YHCE. :
T R —— https://resh.edu.ru/subject/lesson/5176/start/225518/
) CH }ip 24 1 https://resh.edu.ru/subject/lesson/3778/start/158733/
epaBencTBa. Cucre e
1 Hepas HUTB HETEMBL THHEHHDBIX https://resh.edu.ru/subject/lesson/5298/start/326969/
YpaBHEHUU
https://resh.edu.ru/subject/lesson/4729/start/159013/
Oynkiun u rpaguku. CreneHHas 12 1 https://resh.edu.ru/subject/lesson/5540/start/327000/
(GYHKIHUS C IIETBIM MTOKa3aTeIeM https://resh.edu.ru/subject/lesson/3798/start/159138/
Apidp . N-oi https://resh.edu.ru/subject/lesson/5498/start/272542/
nupMeTHIeCKUN KOpEHb N-0M CTEICHHU.
p p 15 1 https://resh.edu.ru/subject/lesson/5569/start/159263/
WppaumonanbHble ypaBHEHUS
TMokasatenbras dyrkis, TokasaTenbibie https://resh.edu.ru/subject/lesson/5569/start/159263/
YHICHHA. 10 1 https://resh.edu.ru/subject/lesson/5627/start/159321/
YpaBHEHUSA
https://resh.edu.ru/subject/lesson/5753/start/272574/
B o o https://resh.edu.ru/subject/lesson/3823/start/198625/
orapudmudeckas GyHKIIUS.
b p o YHEH 18 1 https://resh.edu.ru/subject/lesson/3834/start/198687/
orapudmMudeckue ypaBHEHUI
P yp https://resh.edu.ru/subject/lesson/4732/start/198842/
T https://resh.edu.ru/subject/lesson/6019/start/199181/
UTOHOMETPHUUECKIUE BBIPAKEHUS U
p p p 22 1 https://resh.edu.ru/subject/lesson/3863/start/327031/

ypaBHEHUS

https://resh.edu.ru/subject/lesson/3876/start/199243/



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/5176/start/225518/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199243/

https://resh.edu.ru/subject/lesson/4735/start/199274/

https://resh.edu.ru/subject/lesson/4324/start/199618/

https://resh.edu.ru/subject/lesson/6317/start/199681/

https://resh.edu.ru/subject/lesson/4737/start/199804/

https://resh.edu.ru/subject/lesson/6314/start/199928/

ITocnenoBaTenbHOCTH U IPOTPECCUH

10

https://resh.edu.ru/subject/lesson/4921/start/200887/

HenpepeiBabie pynkiuu. [IponsBoanas

[ToBTOpeHmE, 06001IEHNE,
CHCTEMaTH3aINsI 3HAaHUH

20

https://resh.edu.ru/subject/lesson/6111/start/200545/

https://resh.edu.ru/subject/lesson/3923/start/200607/

https://resh.edu.ru/subject/lesson/6112/start/200949/

https://resh.edu.ru/subject/lesson/4923/start/200980/

https://resh.edu.ru/subject/lesson/4923/start/200980/

https://resh.edu.ru/subject/lesson/4922/start/201042/

https://resh.edu.ru/subject/lesson/6114/start/201073/

https://resh.edu.ru/subject/lesson/3976/start/201104/

https://resh.edu.ru/subject/lesson/6321/start/199989/

https://resh.edu.ru/subject/lesson/6320/start/200020/

https://resh.edu.ru/subject/lesson/3908/start/200483/

https://resh.edu.ru/subject/lesson/4739/start/200514/
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https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/4739/start/200514/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JyeKTpOHHBIE (HU(POBbIE) 00pa3oBaTeIbHbIE

Ne i/ KonTpoJbHbIe
NMPorpamMmbl Bcero pecypchbl
padoThbI
https://resh.edu.ru/subject/lesson/3966/start/201135/
VceetoBat e dyHKIHi ¢ TOMOIIBIO https://resh.edu.ru/subject/lesson/3987/start/273810/
1 N 22 1 https://resh.edu.ru/subject/lesson/6115/start/36346/
MPOHSBOAHON https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
2 [lepBooOpasHast u HHTETpAI 12 1 https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4920/start/200702/
I'paduxu TpuroHomMeTprUecKux https://resh.edu.ru/subject/lesson/5570/start/200795/
3 ¢yskuil. TpuroHomerpuueckue 14 1 https://resh.edu.ru/subject/lesson/3943/start/200825/
HEPaBEHCTBA https://resh.edu.ru/subject/lesson/6113/start/327062/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/5627/start/159321/
4 HppaunoHnaibHble, OKa3aTENbHbIE U 24 1 https://resh.edu.ru/subject/lesson/5569/start/
norapudMuuecKre HepaBeHCTBA https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
5 KommnekcHbie unciia 10 1 https://resh.edu.ru/subject/lesson/4103/start/38536/

https://resh.edu.ru/subject/lesson/6120/start/38567/



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/6113/start/327062/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4103/start/38536/
https://resh.edu.ru/subject/lesson/6120/start/38567/

https://resh.edu.ru/subject/lesson/4930/start/79039/
https://resh.edu.ru/subject/lesson/5298/start/326969/
6 HarypanbHble U 11e51ble Yrciia 10 1
Cucre
HCTEMBT PATIOHATLHBIX, https://resh.edu.ru/subject/lesson/6318/start/200082/
7 HUPPALMOHATILHBIX IMOKA3aTEIbHBIX U 12 1
Jorapu(MUIECKUX YpaBHEHUN
https://resh.edu.ru/subject/lesson/6318/start/200082/
8 3ajauu ¢ mapameTpamu 16 1
https://resh.edu.ru/subject/lesson/6195/start/225651/
9 [ToBTOpenue, 06001ICHNE, 16 5 https://resh.edu.ru/subject/lesson/6118/start/225808/
cucTeMaTu3alus 3HaHui https://resh.edu.ru/subject/lesson/4926/start/225841/
OBIIEE KOJIMYECTBO YACOB I10 136 10
T[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Nenm/m  Tema ypoka

Huarpammsl Diinepa-Benna

MHO)€eCTBO, ONepaIy HaJl MHOKECTBAMH M UX CBOMCTBA

perieHus 3aaaqy

HpI/IMCHeHI/Ie TECOPETUKO-MHOXKCCTBCHHOT'O aIlrnapara JJist

4 Panmonansubie uncna. OOBIKHOBEHHBIC U ICCATUYHBIE IPOOH,

KoanuecTBO 4acoB
KouTtpoJubHbie
Bcero
padoThI
1
1



https://resh.edu.ru/subject/lesson/4930/start/79039/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/4926/start/225841/

MPOLIEHTHI, OECKOHEUHBIC IEPUOANICCKHE IPOOH

OOBIKHOBEHHBIE M IECATHYHBIE IPOOH, MPOIICHTHI,

> OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

6 ITpumenenue apoGeil ¥ NPOLIEHTOB Ul PELIEHUs IPUKIIAJIHBIX
3a1a4

7 [IpumeHeHne TPOLEHTOB Ui PEILIEHUS IPUKIIAJHBIX 3a7a4

3 JlelicTBUTENbHBIC YKCiIa. PanoHanbHble U HPpAaLOHAJIBHBIE
qucia

9 Apudmernaeckue oneparyu ¢ AeHCTBUTEIbHBIMHA YHCIaAMU

10 Monyib JECTBUTEIBHOIO YUCIIA U €T0 CBOWCTBA

1 [TpubnnxEHHBIE BEIUUCIICHUS, IPABUIIA OKPYTICHHUS,
IIPUKUIKA U OLEHKA PE3YyJIbTaTa BEIYUCICHUM

12 OCHOBHBIE METO/BI PELIECHUS LIENIbIX U IPOOHO-pAIMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI peLIEHUs IPOOHO-palMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB

14 OCHOBHbBIE METO/IbI PELLICHUS LIENbIX U IPOOHO-PALIMOHAIBHBIX
HEPABEHCTB

15 MHorouneHns! OT OJHOM EpeMEHHOM. JleleHrne MHOrousIeHa
Ha MHOTOWIEH C ocTaTkoM. Teopema besy

16 MHorousieHs! ¢ nenbiMu ko dunuentamu. Teopema Buera

17 Pemenne cucreM TMHENHBIX YpaBHEHUN

18 PelreHre HEKOTOPBIX CUCTEM JIMHEMHBIX YPAaBHEHUI
Martpuna cucteMsl JIMHEWHBIX YpaBHEHHUN. OnpeennTens

19 MaTpHULBI 2X2, €r0 FEOMETPUUECKUI CMBICI U CBOWCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

20 Ornpenenurens MaTPUITHI 2X2, €T0 TEOMETPUIECKUN CMBICIT U




CBOﬁCTBa; BBIYHMCIICHHUC €TI0 3HAYCHUA

HpI/IMeHeHI/IC OIMPEACIIUTEIIA OJId PCIICHUA CUCTEMBL

21 JIMHEWHBIX YPABHEHUN

99 Pemienue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI TMHEHHBIX
ypaBHEHUI

23 Pemennie HEKOTOPBIX MPUKIIAJHBIX 337a4 C [IOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS U
HepaBeHcTBA. CUCTEeMbl TMHEHHBIX YpaBHEHUN"

o5 OyHK1us, crocoObl 3aganus GyHkIMHU. B3anmMHo oOpaTHbIe
¢bynakuu. Komnoszunusa GyHkiumit

26 I'padux GpyHkumu. DnemMeHTapHbie TpeoOpa3oBaHus rpadukos
byHKIUH

97 OO6nacTh ornpeieneHuss 1 MHOKECTBO 3HAUE€HUH (PyHKIMH.
Hymu ¢ynkiuu. [IpomexxyTku 3HaK MOCTOSTHCTBA

28 Yéruble 1 HeuéTHbIe pyHKuMU. [lepruoanueckue QyHKIMH.
[TpomexyTKH MOHOTOHHOCTH (PYHKITUH

29 MaxkcuMyMmbl 1 MUHUMYMBI pyHK1IMU. Hanbonbiee u
HauMeHbIIee 3HaYeHNEe QYHKIIUU Ha IPOMEXKYTKE

30 Jlunelinas, KBaJpaTu4Has ¥ IpOOHO-TMHEHHas GYHKIUU

31 DneMeHTapHOe UCCIIeIOBaHNE U MOCTPOCHUE TPpaUKOB ITHX
byHKIUH

39 3aaHus Ha dJIEMEHTapHOE UCCIIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKUNN

33 Crenens ¢ nenslM nokasareiaeMm. bunom Herorona

34 CBOIICTBA CTEIIEHH C IEJIBIM ToKa3aTeneM. buaom HeroTtoHa

35 CrenenHast GyHKLUS C HATYPAJIbHBIM U LEJIbIM MTOKa3aTeIEM.




E¢ cBoiicTBa u rpaduk

Kontponbnas padota: "Crenennas ¢pynkuus. E€ cBolicTBa u

36 rpa¢ux"

37 Apudmerndeckuii KOpeHb HATYPATbHOU CTETICHH

38 Apudmerniecknuil KOpeHb HaTypaJbHON CTEIIEHH U €T0
CBOMCTBA

39 IIpeoOpa3oBaHus YHUCIOBBIX BBIPAXKEHUH, COACPIKAILIUX KOPHU

40 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKEHHUN, COACPIKAIINX
CTENEeHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILINX
CTENEHU U KOPHU

42 WppanumonansHeie ypaBHeHNsA. OCHOBHbBIE METOABI PEIICHUS
UPPaLMOHAIIBHBIX YPaBHEHUI

43 UppanmonanbHubie ypaBHEHHUS.

44 OCHOBHBIE METOABI PELIEHNUS UPPALMOHAIBHBIX YPaBHEHUN

45 Pemenue 3aianuii Ha paBHOCHJIbHBIE NIEPEXO/IbI B PELIEHUH
UPPaLMOHAIIBHBIX YPaBHEHUI

46 PaBHOCHMIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHAIBHBIX
YpaBHEHUU

47 Pemennie HEKOTOPBIX 3aJaHUI Ha PaBHOCUJIbHBIE TIEPEXO/IBI B
pELIEHNN UPPALMOHATIBHBIX YPABHEHUM

48 3a/aHusl Ha paBHOCHIIbHBIE NTEPEXO0/bl B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

49 CaoiicTBa 1 rpa@uK KOpHS N-OM CTENEHU KaK PYHKIMH
0oOpaTHOM CTETEeHU C HaTypajIbHBIM MTOKa3aTeleM

50 Pemienue 3aanuii Ha cBOWCTBa U rpaMK KOPHS N-OH CTENEHH

KaK (QyHKIIH OOpaTHOW CTETICHH C HATYpPaIbHBIM




IIOKa3aTciIceM

Kontponbnas padota: "CBoiicTBa 1 rpaduk KOpHs N-oi

>1 creneHu. MppanuoHnaneHble ypaBHeHuUs"

52 CreneHb ¢ paliOHAJILHBIM II0Ka3aTeleM U €€ CBOWCTBA

53 Pemrenue 3a1anmii Ha CTENEHb C pAllMOHAIBHBIM I10KA3aTEIEM
" e€ CBOMCTBA

54 Hexotopsble 3ajaHus Ha CTENEHb C PALlMOHAIBHBIM
rokasareseM U e€ CBOWCTBa

55 [TokazarenpHas GyHKIHA, €€ CBOCTBA U rpaduK

56 Hcnons3oBanue rpaduka GyHKINU I pelIeHUs] ypaBHEHUI

57 Pemenus ypaBHeHUId ¢ UCTIOTIb30BaHUEM Tpaduka GyHKIIUU

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS
II0KA3aTENIbHBIX YPABHEHUI

59 [TokazaTenbHbIE ypaBHEHUS.

60 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTEIbHBIX YPaBHEHHIA

61 Konrtponbhas pabora: "[lokazatenbHast QyHKIHS.
IlokazarenbHble ypaBHEHUS"

62 Jlorapudwm yucna.

63 CoiicTBa norapudma

64 Hexotopsie 3aganns Ha HaxX0X/AeHUe Jorapudma yuca.
CoiicTBa norapudma

65 JlecsiTuuHbIe U HATYpaJibHbIE JTOTapUPMBbI

66 HexoTtopsble 3ajanns Ha JIeCATUYHBIC U HATYpaJIbHbIE
sorapupmbl

67 [IpeoOpa3oBanue BbIpaxeHU, copepKaluX Jorapumbl

68 Hexotopsie 3ajanns Ha npeoOpazoBaHe BEIPaXKEHUH,

coJiepKaImx JorapupmMbl




3aznaHus Ha NIpeoOpa3oBaHUE BBIPAXKEHUMN, COAEPIKAILINX

69 1
sorapudmpl

70 Jlorapudmuueckas GyHKIUSA

71 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk

72 Hcnonp3oBanue rpaduka GyHKIMK A1 pELICHUs] ypaBHEHUH

73 HekoTopsie 3aianus Ha HCnoIb30BaHUE rpaduKa GyHKIHH 1
JUIS pellieHus] ypaBHEHUN

74 Jlorapudmuaeckne ypaBHEHUS.

75 OcHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKIX YpaBHEHUN

76 Jlorapudmudeckue ypaBHeHUss. OCHOBHBIE METO/IBI PEIICHHUS 1
norapu()MUUECKUX ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBbI B PEIICHUH JIOTApU(DMUIESCKAX 1
YpaBHEHUU

78 HexoTtopsle 3ajaHNs Ha paBHOCUIIbHBIE NIEPEXObl B pEILICHUH 1
JorapupMHUUECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapudpmuueckas GyHKIIHS. 1
Jlorapudmuueckue ypaBHeHUs"

80 CunHyc, KOCHHYC YHCIIOBOTO apryMeHTa 1

81 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHI€HC YMCIOBOTO apryMeHTa 1

82 ApKCUHYC, apKKOCHHYC YHCIOBOI0 apryMeHTa 1

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOI0 apryMeHTa 1

84 Tpuronomerpuveckast OKpy>KHOCTb, OTIpEICTICHHIE 1
TPUTOHOMETPHUECKUX (DYHKIIMI YHCIOBOTO apryMeHTa

85 Hexotopsle 3aganus Ha onpeesieHue TPUTOHOMETPUYECKIX 1
(GYHKIMN YHUCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

87 Hexkortopsie 3amannsi Ha OCHOBHBIE TPUTOHOMETPUUYECKHE




(bopmyIbI

88 [IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX (hOPMYIT

89 [TpumMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX (POPMYIT IIPH
BBINOJIHEHUH 33 JaHUH

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUI

01 Hexotopsle 3aganus Ha npeoOpa3oBaHue
TPUTOHOMETPUUECKUX BBIPAKEHUI

92 3asnaHus Ha peoOpa3oBaHUE TPUTOHOMETPUUECKHUX
BBIPAKCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUIN
UCTIONB3Ys (OPMYJIBI

94 Perienue TpUroHOMETpHUUECKUX ypaBHEHUN

95 Perrenne HEKOTOPBIX TPUTOHOMETPHUYECKUX YPaBHEHUH

96 PaznuuHble criocoObl pelieHns TPUTOHOMETPUIECKUX
ypaBHEHUH

97 CrniocoObl pelnieHns TPUrOHOMETPUUYECKUX YPABHEHHM

08 CrniocoOblI pereHust HEKOTOPhIX TPUTOHOMETPUYECKUX
YpaBHEHUU

99 HexoTtopsie crioco0bl peneHnst TPUroHOMETPUYECKUX
ypaBHEHUH

100 Pemrenune pa3inuyHBIX TPUTOHOMETPHUYECKUX YPaBHEHUH

101 KonrtponsHas padora: "TpuronoMmerpuyeckie BEIpaXXEHUS U
TPUTOHOMETPHUUYECKUE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHNUS
[IOCJIEI0BATEIBLHOCTEN. MeTO MaTEMaTUYECKON UHIYKIIUU

103 MOHOTOHHBIE W OTPaHUYCHHBIE TIOCIIE0BATEIIEHOCTH.

Hcropus aHanmm3a 0ECKOHEYHO MaJTbIX




104

Apudmernueckas Iporpeccust

105 I'eomerpuueckas nmporpeccus

106 BeckoneuHo yObIBaromast reOMETpUYECcKasi IPOTrpeccust

107 Cymma OecKkOHEYHO yOBIBAIOIICH IeOMETPHUECKOM 1
porpeccuu

108 JIuHEeHHBIN ¥ SKCIOHCHITMAIBHBINA pocT. Ynco e. 1

109 JIMHEeWHBIN U 3KCITOHEHIMaNbHBIN pocT. Uucno e. opmyia 1
CJIO’KHBIX TPOLIEHTOB

110 Vcnionb30BaHue NpOrpeccuu i PELICHUs pealbHbIX 3a/1a4 1
IIPUKIIQJHOTO XapakTepa

111 Kontponbnas padota: "[locienoBareabHOCTH U Iporpeccun” 1

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBA 1

113 Touka pazpbiBa. AcUMITOTHI TpaduKoB pyHKINH 1

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1

115 Hexotopble 3ajaHNs Ha HAXOX/A€HUE CBOMCTB (DyHKIHIA 1
HENpPEepbIBHBIX HA OTPE3Ke

116 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB

117 HexoTopble MeTObI HHTEPBAJIOB ISl PELIEHNs HEPAaBEHCTB

118 Meroa MHTEPBAJIOB ISl pELIEHUSI HEKOTOPBIX HEPABEHCTB

119 [IpumMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIMN IS peIeHUs 1
3agaq

120 [IpumMeHeHne CBOWCTB HENIPEPBHIBHBIX (DYHKLUHN IS peIICHUS 1
HEKOTOPBIX 33734

121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIMU 1

122 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1

123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1

124 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKINUN 1




125 Hanmcanue ypaBHeHHs KacaTelbHOU K rpaduKy QyHKIIHH 1
126 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1
127 [Tpon3BoiHBIE HEKOTOPHIX JIEMEHTAPHBIX (PYHKIUH 1
128 [Tpon3BoaHast CyMMBI, TPOU3BEACHUS (DYHKIMIA 1
129 [Ipoun3BoHAs YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITHI 1
130 [TpousBoiHAS CyMMBI, IPOU3BEACHMSI, YACTHOTO U 1
KOMITO3UITUHU ()yHKITHIA
131 Konrponbnas padota: "[IponsBoanas” 1 1
132 [ToBTrOopenue, 0600meHne 3Hanuii: "Y paBHeHUS" 1
133 [ToBTOpeHue, cuctemaruszanus 3Hanuil: "Oynkuun" 1
134 HToroBast KOHTpOJIbHAS paboTa 1
135 Hamnmcanrie HTOroBoi KOHTPOJIBHOM padOTHI 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIlNsT 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoaunuecTBO 4acoB

Nen/m | Tema ypoka
Bcero KonTtpouabsHbie padoTsl

1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO G YHKIIUN Ha 1
MOHOTOHHOCTh

5 [TpuMeHeHne NpOU3BOJHOM K MCCIeI0BaHNIO (PYHKIIMN Ha 1
JKCTPEMYMBI

3 [IpumMeHeHre TPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBbI

4 ITpuMeHeHne NPON3BOJHON K HCCIIEI0BAaHUIO HEKOTOPBIX 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
Pemenue 3anay Ha MpUMEHEHNE TPOU3BOIHON K

5 UCCIIEIOBaHMIO (DYHKIIMI HA MOHOTOHHOCTb U 1
JKCTPEMYMBI
Pemenne 3ana4d Ha Temy «lIpuMeHeHne MPON3BOTHOMN K

6 UCCJIEIOBAaHUIO (PYHKIIMI HAa MOHOTOHHOCTb U 1
9KCTPEMYMBI»

7 Haxoxnenne HanOombI1ero 3HaueHUs! HeNpepbIBHOMN 1
(GyHKIIMHM Ha OTpe3Ke

3 HaxosxneHre HauMeHbIIEro 3Ha4eHus1 HENPEPhIBHON 1
(GyHKLIUU Ha OTpe3Ke

9 Haxoxnenre HanboIbI1ero 1 HAMMEHBIIET0 3HaYeHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE

10 HaxoxneHre HanboIbIIero 1 HAMMEHBIIET0 3HaYeHUS 1
HenpepbrIBHON (YHKIIMU HA HEKOTOPOM OTpe3Ke

1 Pemenue 3a1a4 Ha HAXOXKAEHUE HAUOOBIIETO U 1

HaMMEHBIIETO 3HAYCHUsI HETIPEPHIBHOM (PYHKIINH Ha




OTpe3Ke

Pemrenne 3a1a4 Ha TEMY <<HaXO)KI[eHI/IC HauOOIBIIEro 1

12 HAMMEHBIIETO 3HAYEHUsI HETIPEPHIBHON (PYHKIINH Ha
OTpE3KE»

13 [TprMeHeHHe NPOU3BOIHOMN AJIS1 HAXOXKAECHUS
HAWTyYIllero pelieHus B MPUKIaJHbIX 3aa4ax
IIpumeHeHre npou3BOIHOM JJ1s1 HAXO0XKACHUS

14 HAWIYYIlEro pelleHusi B HEKOTOPBIX MPUKJIAIHbBIX
3agadax
[IprMeHeHne MPON3BOIHOM IS OIPENEIEHUS CKOPOCTH U

15 YCKOPEHUS TpoIiecca, 3aIaHHOT0 (POPMYIION HITH
rpaduKoM
Penienue 3a1a4 Ha NpUMEHEHNE POU3BOHOM JUIS

16 OTpezieNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca,
3aIaHHOTO (POPMYJION MM TpadhUKOM

17 Komnosurmus ¢pyHKimii

18 Komno3zuius HeKOTOpbIX PYHKIMMA

19 Pemenue 3a1ay Ha KOMIO3UIIKIO (PYHKIIUH

20 I'eomeTrpuueckre oOpa3bl ypaBHEHHI Ha KOOPAMHATHOMN
IJIOCKOCTH

91 Pemienue 3a1a4 Ha reoMeTpudeckue 00pasbl ypaBHEHUIH
Ha KOOPJIMHATHOM MJIOCKOCTH

99 KonTtponbhas padora: "UccnenoBanue GpyHKImii ¢
MOMOIIIbIO TPOU3BOAHON"

23 [TepBoOOpazHasi, OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3HbIe IeMEHTAPHBIX (PYHKIHIA.

25 [IpaBuna HaXOXACHUS IEPBOOOPA3HBIX




26 Wurerpan. ['eomeTpruueckuii cMbICa MHTETpajia 1

97 Beruucnenue onpenenéHHoro nHTerpaia mno gopmyie 1
Herotona-Jleitoauna

98 Pemienue 3a1a4 Ha BBIYMCIIEHUE ONPEEIEHHOTO 1
uHTerpana o ¢popmyne Herorona-Jleitoauia

29 [Ipumenenne nHTErpaa 1 HaX0XKICHUS TUIOIAAeH 1
IUTOCKUX (QUTYp

30 [TprMeHeHHe UHTErpaia A1 HaXOXKACHUS 00bEMOB 1
Tr€OMETPUYECKUX TeI

31 [Tpumeps pemienuit AuddepeHnnalbHbIX YpaBHEHHIMA 1

39 [Ipumeps! pemieHnii HEKOTOPHIX AU PepeHITHATHHBIX 1
ypaBHEHUI

33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX MTPOLIECCOB € 1
oMOIIBI0 AU depeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoodpasznas u uHTETpat” 1

35 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA 1

36 Tpuronomerpudeckue GyHKIUH, UX TpaduKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu 1

38 Pemenue 3a1a4 Ha TpUroHOMETpUYECKHUE GYHKLIUHU, UX 1
CBOWCTBA U IrpaduKu

39 Pemenne 3ama4 Ha Temy «TpuroHoMeTpruveckne 1
(GYHKIMH, UX CBOWCTBA U TpaQUKN»

40 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH
OT100p KOpHEI HEKOTOPHIX TPUTOHOMETPUIECKHUX

41 YPaBHEHMI € ITOMOILIbI0 TPUTOHOMETPHUYECKOM 1

OKPY>KHOCTH




Pemenue 3a1a4 Ha 0TOOP KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C TOMOIIIbIO TPUTOHOMETPHUUECKON
OKPYKHOCTHU
Pemenue 3amay Ha Temy «OTOOp KOpHEH

43 TPUTOHOMETPUYECKHUX YPABHEHHH C TOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

44 Pemennie TpuroHOMeTpHUUECKUX HEPABEHCTB

45 Pemenne HEKOTOPBIX TPUTOHOMETPUUECKUX HEPABEHCTB

46 Pemenue TpUroHOMETPUIECKIX HEPABCHCTB Pa3IMIHBIMHU
crocobamu

47 Pemenue 3a1au Ha TeMy «PelieHre TpUrOHOMETPHUECKUX
HEPABEHCTB)

48 KonTtponpHas padora: "['padmku TpUroHOMETPUIECKUX
¢yukuuil. Tpuronomerpuueckrue HepaBeHcTBa"

49 OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIFHBIX HEPABCHCTB

50 OCHOBHBIE METOIbI PEIICHUSI HEKOTOPBIX MOKA3aTEIbHBIX
HEPABEHCTB

51 Pemenue 3a1a4 Ha OCHOBHBIE METOBI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

59 Pemenue 3a1ay Ha TeMy «OCHOBHBIE METOIBI PEIICHUS
MOKAa3aTeTHbHBIX HEPABEHCTBY

53 OcCHOBHBIE METOJIBI PEIIeHUs JTOrapu(HMUIECKUX
HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS HEKOTOPBIX
norapu(MUIECKIX HEPABEHCTB

55 Pemenue 3a1ay Ha OCHOBHBIE METO/BI PELICHHUS
norapu(pMHIECKUX HEPABEHCTB

56 Pemenue 3amay Ha TeMy «OCHOBHBIE METOJIBI PEIICHUS




norapuMUUECKUX HEPABEHCTB)»

OcCHOBHBIE MCTOABI pCHICHUA UPPALlMOHATIbHBIX

S7
HEPABEHCTB

58 OcHOBHBIE METO/IbI PELICHUSI HEKOTOPBIX
UPPALMOHATILHBIX HEPABEHCTB

59 Pemenue 3a1ay Ha OCHOBHBIE METO/BI PELICHUS
UppaLMOHATIbHBIX HEPABEHCTB

50 Pemenue 3anay Ha TeMy «OCHOBHBIE METOIbI PEILICHUS
UPPALMOHAIIbHBIX HEPABEHCTB)»

61 ['padmyeckue METOABI peLICHHS UPPAIIMOHAIBHBIX
YpaBHEHUN

62 I'paduueckue MeTobI pelIeHuss HEKOTOPBIX
UpPPaMOHATILHBIX YPaBHEHUN

63 I'padrueckue MeTO bl pelIeHNs TOKa3aTeIbHbBIX
ypaBHEHUH

64 ['padrueckue MeTO bl PELICHNsT HEKOTOPBIX
NOKa3aTeIbHbIX HEPABEHCTB

65 I'padmuueckue metos! penieHus gorapuGMUIECKuX
ypaBHEHUH

66 ['paduueckue MeTO bl PELICHNsT HEKOTOPBIX
JorapupMHUUECKUX HEPABEHCTB

67 I'padmueckue MeTo bl peleHNs J0rapuPpMUUECKIX
HEPABEHCTB

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

69 I'padmueckue MeTo bl penIeHns HEKOTOPBIX
MOKa3aTeIbHBIX U JIOTapu(MUUECKUX YPAaBHECHUN

70 ['padpraeckue MeTOIBI pelIeHUs MOKa3aTENbHBIX U




norapupMHUECKUX HEPABEHCTB

['padmyeckue METOABI pelICHUS] HEKOTOPBIX

& MOKa3aTeIbHBIX U JIOTapu(hMUIECKUX HEPABCHCTB 1

79 KoHnTtponbHas pabdora: "UppanuoHaibHbIe, 1
MoKa3aTtesbHbIe U JIorapudmuueckue HepaBeHcTna"
KommuiekcHbie uncna. Anrebpandeckas u

73 TpUTOHOMETpHYECKasi POPMBI 3aIUCH KOMILJIEKCHOTO 1
yucna

74 KomrnekcHpie yncna. Anredpandeckast Gopm 3amucu 1
KOMILIEKCHOTO YHCIIa

75 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

76 Hexkotopsie apudmernueckne onepauu ¢ 1
KOMILIEKCHBIMHU YUCIIAMH

77 N300pakeHre KOMIUIEKCHBIX YUCET Ha KOOPIMHATHOM 1
TUIOCKOCTH

78 Pemienne 3a1a4 Ha H300paXkeHNE KOMITJIEKCHBIX YHCEN Ha 1
KOOPJIMHATHOM MJIOCKOCTH

79 ®dopmyna Myagpa.

80 Kophu n-oii crenenu n3 KOMIIEKCHOTO YHCIIA

81 [TpuMeHeHre KOMIUIEKCHBIX YUCET TSl PeIICHHSI 1
(GU3NIECKUX U TEOMETPHUYECKHX 3a71a4

82 KonTtponbhas padora: "Kommuiekchsie uncna” 1

83 HarypanbHble uncia 1

84 Harypanbnbie u nenbie yncna 1

85 [IpumeHeHre MPU3HAKOB AETMMOCTH LEJbIX YUCEll 1

86 Pemenune 3a1a4 Ha MpUMEHEHNE TIPU3HAKOB JIEIIMMOCTH 1

LOEJIBIX YUCEII




87

[IpumeHenue npu3HakoB AeauMocTH Lenbix ynucesn: HOJL

88 [IpumeHeHue npu3HaKoB AeIUMOCTH 1ebIix yrcen: HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENBIX YUCEI:
OCTaTKH 110 MOZYJIO

90 Pemenue 3a1au Ha IpuMEHEHUE IPU3HAKOB JEIMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOAYIIIO

o1 [TprMeHeHNEe NPU3HAKOB JIEIMMOCTH LIEJIbIX YHCEN:
anroput™ EBkinuja Ui pemenus 3ajad B LEJbIX Yyhciaax

92 KonTtponpHas padora: "Teopus nenbix yucen”

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHUIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEMN
palOHAIBHBIX YPAaBHEHUMN

96 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
UppalMOHATIBHBIX YpaBHEHUN

97 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
MIOKAa3aTeNbHbIX YPAaBHEHUN

98 Pemenue 3a1ay Ha OCHOBHbBIE METO/BI PELICHUS] CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHBIX YPABHEHUN

99 OcCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
JOrapupMHUUECKUX ypaBHEHUI

100 Pemenue 3a1ay Ha OCHOBHBIE METO/bI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUYECKUX YpaBHEHUH
[IprMeHeHne CUCTEM K pelIeHHIO MaTeMaTHYeCKUX 3a/1a4

101 W 3aJ1a4 U3 pa3IMyHbIX o0acTell HAyKHu U peabHOM
YKU3HU, UTHTEPIPETaLUs OTYyYEeHHBIX PE3yIbTaTOB

102 Pemenue 3a1ay Ha IPUMEHEHHNE CUCTEM K PELIECHUIO




MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3 Pa3IMuHbIX o0nacTen
HAYKH U peasibHOM JKU3HU, HHTEPIIPETALHS TOTYYEHHbIX
pe3yJIbTaTOB

Pemenue 3anay no teme «IIpumeHeHrne HepaBeHCTB K
PELICHNIO MAaTEMaTHYECKHUX 3a]1a4 U 33]1a4 U3 pa3IU4HbIX

103 obracteli HAyKu B pealIbHOM JKU3HH, HHTEPIIPETALIUS 1
MOJTYYCHHBIX PE3YJIbTATOBY
KonTponpHas padora: "CucTeMbl palliOHABHBIX,

104 UPPAIMOHATBHBIX TIOKA3aTEIbHBIX U JIOTAPU(PMUICCKIX 1
ypaBHEHUI"

105 PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu

106 ParnmonanbHbIe HEPaBEHCTBA C ITApaMETPaMU

107 PanroHanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppannoHalibHbIC YpaBHEHHS, HEPABCHCTBA C 1
napaMeTpamu

109 WppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHBIC ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napaMeTpamu

113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuroHomeTprueckue ypaBHEHHs C MapaMeTpamMu 1

115 Tpuronomerpuyeckre HEPABEHCTBA C MapaMeTpaMu 1

116 TpuroHoMeTpUYECKHE CUCTEMBI C TAPAMETPAMU 1
[TocTpoenue u uccienqoBaHre MaTeMaTHUYECKUX MOJIeTIeH

117 peaNbHBIX CUTYALINI C TOMOIIBIO YPAaBHEHUH C 1

napaMeTpamu




HOCTpOeHI/Ie U UCCIICA0OBAaHNE MAaTEeMaTHUECCKUX MOACICH

118 pEaNbHBIX CUTYAIMI C ITOMOIIBIO CUCTEM YpaBHEHUH C
napaMeTpamu
Pemienue 3a1a4 Ha MOCTPOCHHE U UCCIICIOBAHKE

119 MaTEMaTUYeCKUX MOJENIEH peaabHbIX CUTyalul ¢
MOMOIIBIO CUCTEM YPaBHEHUU C TTapaMeTpaMu

120 KoHnTtposnbHas pabora: "3amauu ¢ napameTpamu”

121 [loBTOpEeHue, cucremaruzanus 3HaHui: "Y paBHeHUS"

122 O06o06mIeHne, cucreMaTu3anus 3HaHui: "Y paBHeHus"

123 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"VpaBHeHus. Cuctemsl ypaBHeHUN"

124 [ToBTOpenue, cucremaruzanus 3uanuii: "HepaBencrsa"

125 O06o0menue, cuctemaTu3anus 3Hanuii: "HepaBeHcrpa"

126 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:
"HepaBenctpa"

127 [ToBTOpenwue, cuctemarusanus 3Hanuii: "[IponsBogHas u
e€ npuMeHeHue"

128 O0606menue, cucremarusanus 3Hanuii: "[IpousBogHas u
e€ npuMeHeHue"

129 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:
"IIpon3BoaHas u €€ npumMeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allls 3HAHUNA:
"NHTerpain u ero npuMeHenue"

131 [ToBTOpenue, cucremaru3zanus 3HaHui: "OyHKIUN"

132 O06o06mIeHne, cucreMaru3anus 3HaHui: "OyHaknmn"

133 [ToBTOpeHnue, 06001IeHNe, CCTeMaTU3allls 3HAHUN:

"q)yHKI_[I/II/I"




134

Wroroas kKoHTpoJBbHAS paboTa

135
136

Hrorosast koHTpobHas paboTa 3a kypc 11 kimacca

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIUsl 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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