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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHaIIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH W TpaQUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeHeHne apobel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoiicrBa. [IpubnmxEHHbIE BBIUMCICHUS, ITPaBUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTENEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocodbl 3amgaHus (QyHkuu. B3anMHO o00patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBaTEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYeCcKOn
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOUKH pa3pbiBa. ACHMITOTHI
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
buznyecKuit CMBICI POU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[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 MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
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 creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

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
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nuterpan. ['eomeTprueckuil CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInanIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEILHOCTH, ATANIOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb MOSICHEHHS II0 XOHYy pELICHHs 3a/ayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIOJHATH CBOIO YacTh pabOThl U KOOPJUHUPOBAThH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YWCI0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajabHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS Y YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JeJICHHE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMIO3UUUs (QYHKUMA, Tpaduk QyHKINH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHUHU C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJi1  UCCIIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

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:

CBOOOZIHO  OINEpPHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHUE-
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 aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

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

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B anreOpandeckoirl u
TPUTOHOMETPUUECKOU (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
jJorapu(pMUUEcKre HEPaBEHCTBA, HAXOAUTh UX PEHICHUS C  T[OMOIIbBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UPPALMOHAJIBHEIE, IIOKa3aTelIbHEIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTaBIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKH KOMHO3MIMH (YHKIUH C TMOMOIIbIO 3JIEMEHTapHOIro
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (GYHKUMK IS MOJEIUMPOBAHUS M UCCIEAOBAHUS peajbHBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOM3BOJHYIO [JIsl HAXOXKJECHHUS HAWIY4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 33aa4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIMA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Anrebpa u Havasia MatremaTuueckoro anaiausa. 10-11 kmaccel. ba3oBblii U yriyOneHHBII
ypoBHU. Anumos III. A.; Komsarun FO. M., TkaueBa M. B. u ap.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Maremaruka: anredpa U Hayajga MaTeMaTHUYECKOTO aHaIN3a, T€OMETPUS
Anrebpa u Havyasia MatemaTuueckoro ananusa 10—11 kinaccsl. Metoauueckue
pexoMenanuu Kk yueOnuky L. A. Anumosa, FO. M. Konsruna, H. E. ®énoposoit

o gf)[(r:)(.)&/le U1t ToAroToBKM yuammxca k EI'D nox penakumen Amenxo 1.B.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bubmmoreka [{OK https://urok.apkpro.ru/
HTTPS://RESH.EDU.RU/
HTTPS://[SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/



10 knacc

Ne
n/n

Tema ypoka

Jdara
IJIaH

dakr

DJIEeKTPOHHBIE
pecypchbl

uu(ppoBbie 00pa3oBaTebHbIE

MHO0)€eCTBO, OIepaluy Hajl
MHOKECTBAMHU 1 MX CBOMCTBA

Juarpammsl Diinepa-Benna

https://resh.edu.

ru/subject/lesson/126/

https://resh.edu.

ru/subject/lesson/5426/

IIpuMeHeHne TeOpPETUKO-
MHOKECTBEHHOI'O alapara
JUIsl peleHus 3a1a4

PanmonansHble yucna.
OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH,
MPOIICHTHI, OECKOHEUHBIE
MIEPHOINICCKHE TPOOH

PannonansHble yucna.
OOBIKHOBEHHBIE U
JeCATUYHBIE pooH,
MPOIICHTHI, OECKOHEUHBIE
MepUOINYECKHE 1podu

[Tpumenenue apobeit u
MIPOLIEHTOB JUTS PEIICHHS
MPUKIIAJAHBIX 331249
[Tpumenenue apobeit u
MIPOLIEHTOB JUTS PEIICHHS
NPUKJIAJHBIX 321249

https://resh.edu.

ru/subject/lesson/139/

https://resh.edu.

ru/subject/lesson/2914/main/

https://resh.edu.

ru/subject/lesson/5100/

https://resh.edu.

ru/subject/lesson/5223

https://resh.edu.

ru/subject/lesson/5223

JlelicTBUTENbHBIC YHCTIA.
PammmonansHEBIE T
HWppalOHAIIbHBIC YKCIIa

https://resh.edu.

ru/subject/lesson/4730

Apudmerrnueckue
OTICPAIINH C
eHCTBUTEIILHBIMHI
YHUCIaMHU

https://resh.edu.

ru/subject/lesson

10

11

Moaynb 1eCTBUTENBHOTO
YHciia ¥ ero CBOMCTBA

[Tpubnuxénnnie
BBIUUCIICHUS, TPABUIIA
OKpYTJICHUS, TPUKHUIKA U
OLIEHKA pe3yJbTaTa
BBIYMCIICHUI

https://resh.edu.ru/subject/lesson

https://resh.edu.

ru/subject/lesson/7240/

12

OCHOBHBIE METOABI
peleHus LeNbIX U IPOOHO-

https://resh.edu.

ru/subject/lesson/5100/



https://resh.edu.ru/subject/lesson/126/
https://resh.edu.ru/subject/lesson/5426/
https://resh.edu.ru/subject/lesson/139/
https://resh.edu.ru/subject/lesson/2914/main/
https://resh.edu.ru/subject/lesson/5100/
https://resh.edu.ru/subject/lesson/5223
https://resh.edu.ru/subject/lesson/5223
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson/7240/
https://resh.edu.ru/subject/lesson/5100/

paLMOHAIbHBIX YPAaBHEHUIN
U HEPaBEHCTB

13

14

OcHOBHBIE METOZBI
peleHust LenbIX U IpoOHO-
paLOHAIbHBIX YPAaBHEHUN
Y HEPaBEHCTB

BxoHast KOHTpOJIbHAS
paborta

https://resh.edu.

ru/subject/lesson/5100/

15

Pabora Hazg ommoOKamu.
MHOro4ieHsl OT OAHON
nepemeHHou. Jlenenue
MHOI'O4YJI€Ha Ha MHOTOYJIEH
¢ ocratkoM. Teopema besy

https://resh.edu.

ru/subject/lesson/5298/start/326969/

16

MHOTOYJICHBI C ETBIMH
kod(purmeHTamu.
Teopema Buera

https://resh.edu.

ru/subject/lesson/3785/start/326779/

17

18

19

20

21

Pewmenne cucrem
JIMHEWHBIX YPABHEHUHN

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN

Marpuia cuctemsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens MaTpuLbl
2x2, ero reOMeTpUYECKUI
CMBICJ U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

Onpenenurens MaTpuLbl
2x2, ero reOMeTpUYECKUI
CMBICJ U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

IIpumMeHeHue
ONPEIEIUTEINS IS
peLICHUS CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://resh.edu.

ru/subject/lesson/3812/start/158950/

https://resh.edu.

ru/subject/lesson/3812/start/158950/

https://resh.edu.

ru/subject/51/

https://resh.edu.

ru/subject/51/

https://resh.edu.

ru/subject/51/

22

Pemrenne npukitagHbeix
3a/1a4 C IIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://resh.edu.

ru/subject/51/

23

Pemrenne npukiagHbeix
3a/1a4 C IOMOIIBIO CUCTEMBI
JINHEMHBIX YpaBHEHUH

https://resh.edu.

ru/subject/51/

24

KonrponbHas pabora:
"PannoHanbHble ypaBHEHUS
1 HepaBeHcTBa. CHUCTEMBI
JINHEHHBIX YpaBHEHUI"



https://resh.edu.ru/subject/lesson/5100/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/3812/start/158950/
https://resh.edu.ru/subject/lesson/3812/start/158950/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

25

PaGora Hag ommbOkamm.
OyHKIHSI, CITOCOOBI
3aaHus (QYHKIHU.
B3anmHo oOpatHbIe
¢bynknuu. Kommosunus

byHKIMHA

https://resh.edu.ru/subject/5

26

I'padux Gpynkumu.
DnemMeHTapHbIe
npeoOpazoBaHus TpadUKOB

byHKIMHA

https://resh.edu.ru/subject

27

OO6nacTh onpeneIcHus 1
MHOECTBO 3HaYEHUN
¢bynkuuu. Hymn ¢pynknmn.
[IpomexxyTku 3HaK
IIOCTOSIHCTBA

https://resh.edu.ru/subjec

28

UYETHble 1 HEYETHBIE
¢bynkuuu. [lepuogmueckue
¢bynkuuu. [IpoMexyTku
MOHOTOHHOCTH (DyHKIIMH

https://resh.edu.ru/subject

29

MakcuMyMbl 1 MUHUMYMBbI
¢yukun. Hanbonpiiee n
HauMEHbIIIee 3HaUEeHUE
(YHKIIMN Ha IPOMEKYTKE

https://resh.edu.ru/subject/51/

30

31

32

33

JInHeliHas, KBagpaTU4Has U
TPOOHO-IMHEWHAS
byHKIIH

OnemeHTapHOE
UCCIIEJOBAaHNE U
MIOCTPOEHHE I'Pa(UKOB ITUX
byHKIHIT

OnemeHTapHOE
HCCIIEJOBaHNE U
MOCTPOEHHE TPapUKOB ITHX
byHKIHIT

Crenens ¢ 1enpM
nokasaresnaeMm. buaom
Herorona

https://resh.edu.ru/subject/lesson/5540/

https://resh.edu.ru/subject/lesson/6124/

https://resh.edu.ru/subject/lesson/6124/

https://resh.edu.ru/subject/lesson/6119/

34

CreneHs ¢ 1eJIbIM
nokazareiieM. bunom
Hrrotona

https://resh.edu.ru/subject/lesson/6119/

35

CrenenHast GyHKIHS C
HATypaJIbHBIM U LIEJIbIM
nokaszarenem. E€ cBoiicTBa
U rpaduk

https://resh.edu.ru/subject/lesson/5540



https://resh.edu.ru/subject/5
https://resh.edu.ru/subject
https://resh.edu.ru/subjec
https://resh.edu.ru/subject
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/6124/
https://resh.edu.ru/subject/lesson/6124/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540

36

Konrponbnas pabora:
"Crenennas ¢pynkuus. Eé
cBolicTBa U rpadux"

37

38

39

Pabora Hajg ommoOkamu.
Apudmernieckuil KOpeHb
HaTypaJbHOMU CTEIICHU U
€ro CBOMCTBa

Apudmerndeckuii KOpeHb
HaTypaJIbHON CTETEeHU U
€ro CBOMCTBA
[Ipeobpa3oBaHUs YHCIOBBIX
BBIpXKEHUH, COIepKAIIUX
CTETIeHU U KOPHU

https://resh.edu.

ru/subject/lesson/5498

https://resh.edu.

ru/subject/lesson/549

https://resh.edu.

ru/subject/lesson/4729/s

40

[Tpeobpa3oBaHUs YUCITIOBBIX
BBIPKCHHUH, COICPIKAIINX
CTENCHU ¥ KOPHH

https://resh.edu.

ru/subject/lesson/4729

41

[Tpeobpa3oBaHUs YUCITIOBBIX
BBIPA)KECHUH, COAEPIKALLUX
CTEIIEHU U KOPHHU

https://resh.edu.

ru/subject/lesson/4729

42

UppatnmonansHele
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHUS
HppAIMOHATIBHBIX
YpaBHEHUU

https://resh.edu.

ru/subject/lesson/5569/

43

Uppanmonanbubie
ypaBHeHUs. OCHOBHbBIE
METO/bI PEIICHUS
HppAIMOHATIBHBIX
YpaBHEHUU

https://resh.edu.

ru/subject/lesson/5569/

44

Uppanmonanbubie
ypaBHeHus. OCHOBHBIC
METO/bI PEIICHHS
HPpAIMOHATIEHBIX
YpaBHEHUI

https://resh.edu.

ru/subject/lesso

45

46

PaBHOCHITBHBIE IEPEXO/IBI B
PEIICHUN UPPALUMOHAJIBHBIX
YpaBHEHUI

PaBHOCHIIbHBIE TIEPEXO/BI B
pCIICHUN UPPALUOHAJIBHBIX
YpaBHEHUI

https://resh.edu.

ru/subject/lesson/3798/

https://resh.edu.

ru/subject/lesson/3

47

PaBHOCHITBHBIE IEPEXO/IBI B
PELIEHUHU UPPALMOHATIBHBIX
YpaBHEHUH

https://resh.edu.

ru/subject/lesson/



https://resh.edu.ru/subject/lesson/5498
https://resh.edu.ru/subject/lesson/549
https://resh.edu.ru/subject/lesson/4729/s
https://resh.edu.ru/subject/lesson/4729
https://resh.edu.ru/subject/lesson/4729
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/3
https://resh.edu.ru/subject/lesson/

48

PaBHOCHIBHEIE nepexoanl B
pCeIICHUN UPPALUMOHAJIBHBIX
YpaBHEHUU

https://resh.edu.

ru/subject/

49

50

51

52

53

CgoiicTBa 1 rpad)uK KOpHS
N-oli cTerneHu Kak (GyHKIUU
00paTHOM CTETeH! C
HaTYpaJIbHBIM ITOKa3aTelIeM

CgoiicTBa 1 rpad)uK KOpHS
N-o0ii cTeneH! Kak (QyHKIIUU
00paTHOM CTETeH! C
HaTypaJbHBIM MTOKa3aTelieM

KonTponbHas pabora:
"CBoiicTBa U TpaduK KOpHS
N-0l CTETeHHU.
Hppauunonansusie
ypaBHEHHUS"

Pabora Hajg ommoOkamu.
Crenens ¢ paluoHaIbHBIM
MoKasareseM U e€ CBOWCTBa

CreneHb ¢ pallMOHAIbHBIM
okasaTelieM U €€ CBOMCTBA

https://resh.edu.

ru/subject

https://resh.edu.

ru/subject/lesson

https://resh.edu.

ru/subject/lesson/4729/

https://resh.edu.

ru/subject/lesson

54

55

56

Crenens ¢ palliOHATBHBIM
IIOKa3aTelieM U €€ CBOMCTBA

IToka3zarenbHast QyHKIMS,
e€ cBoiicTBa U rpadux
Wcnonp3oBanue rpaduka

GyHKIMU 1715 peleHust
ypaBHEHUN

https://resh.edu.

ru/subject/lesson/4729

https://resh.edu.

ru/subject/lesson/3841/

https://resh.edu.

ru/subject/51/

57

Ucnons3zoBanue rpaduka
GYHKIUH 1715 peLIeHust
ypaBHEHUH

https://resh.edu.

ru/subject/51/

58

[TokaszaTenbHble
ypaBHeHus. OCHOBHBIC
METO/Ibl pelIeHus
MTOKA3aTEeNbHBIX YPAaBHEHUI

https://resh.edu.

ru/subject/lesson/5627

59

IlokazaTenbHbIC
ypaBHeHus. OCHOBHBIC
METO/IbI PEIICHHS
MOKa3aTeJIbHbIX YPaBHCHUH

https://resh.edu.

ru/subject/lesson/5627/star

60

[TokazarenbHbIE
ypaBHeHUs1. OCHOBHBIE
METO/IbI pelIeHuUs
MOKa3aTeIbHBIX YPaBHEHUIM

https://resh.edu.

ru/subject/lesson/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson/4729
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/5627/star
https://resh.edu.ru/subject/lesson/

61

Konrponsnas pabdora 3a 1
HOJIyro/ine

62

63

Pabora Hajg ommoOkamu.
Jlorapudm uuncna.
CoiictBa norapudma

Jlorapudm uuncna.
CgoiictBa norapudma

https://resh.edu.ru/subject/lesson/5753/

https://resh.edu.ru/subject/lesson/5753/

64

65

66

Jlorapudm uucna.
CaoiictBa norapudma

HecsaTuanbie u
HATypaJIbHBIE JIOTAPUPMBI

JlecaTUYHbBIC U
HATypaJIbHBIE JIOTapU(PMBI

https://resh.edu.ru/subject/lesson/5

https://resh.edu.ru/subject/lesson/3823

https://resh.edu.ru/subject/lesson/3823

67

[IpeobOpaszoBanue
BBIPAYKEHHI, COIEPKAILNX
sorapupmMsbl

https://resh.edu.ru/subject/lesson/5753/

68

69

70

[IpeobOpaszoBanue
BBIPAYKEHHI, COJIEPKAINX
sorapupmMsbl
IIpeoOpazoBanue
BBIPAKEHUH, COAEPIKALLUX
Jorapu@msl
Jlorapudpmuueckas
¢byHKLUsA, €€ CBOWCTBA U

rpaduk

https://resh.edu.ru/subject/lesson

https://resh.edu.ru/subject/lesson

https://resh.edu.ru/subject/lesson/3834/

71

Jlorapudpmuueckas
¢byHKLUsA, €€ CBOWCTBA U

rpaduk

https://resh.edu.ru/subject/lesson/383

72

73

74

Hcnons3zoBanne rpaduka
GYHKIUH 1715 peLIeHust
YpaBHEHUI

Hcnons3oBanue rpaduka
GyHKIHMH 7151 PEIIeHUS
YpaBHEHU

Jlorapudmudeckue
ypaBHeHUs. OCHOBHBIE
MCTObI pCHICHUSA
Jorapu(PMUIEcKux
YpaBHEHUI

https://resh.edu.ru/subject/lesson/3

https://resh.edu.ru

https://resh.edu.ru/subject/lesson/4732

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METOBI peIIeHUs

https://resh.edu.ru/subject/lesson/4732



https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/5
https://resh.edu.ru/subject/lesson/3823
https://resh.edu.ru/subject/lesson/3823
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/383
https://resh.edu.ru/subject/lesson/3
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4732
https://resh.edu.ru/subject/lesson/4732

JorapuMUIECKIX
YpaBHEHUH

76

7

78

79

80

81

Jlorapupmuueckue
ypaBHeHust. OCHOBHbBIE
METO/IbI PEIICHUS
Jorapu(MUIECKIX
YpaBHEHUU

PaBHOCHIIBHBIE TIEpEXObI B
pelieHun
JorapuMUIECKIX
YpaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/BI B
pereHnn
Jorapu(pMUIECKUX
YpaBHEHUU

KonTponbHas pabora:
"Jlorapupmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUS"

Pabora Hajg omrmOKaMH.
CuHyc, KOCUHYC, TAaHTE€HC U
KOTaHI'€HC YHCIIOBOTO
apryMeHTa

CuHyc, KOCUHYC, TAaHTE€HC U
KOTaHI'€HC YHCIIOBOTO
apryMmeHTa

https://resh.edu.

ru/su

https://resh.edu.

ru/subject/lesson/4732/

https://resh.edu.

ru/subject/lesson/47

https://resh.edu.

ru/subject/lesson/6317/s

https://resh.edu.

ru/subject/lesson/4736/

https://resh.edu.

ru/subject/lesson/6019

82

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI€HC YHCIOBOTO
aprymeHrTa

https://resh.edu.

ru/subject/lesson/6322/s

83

84

85

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHCIOBOTO
aprymeHra
Tpuronomerprueckas
OKPY>KHOCTb, OIIPE/IETICHHE
TPUTOHOMETPUUECKHUX
(GyHKIIUI YKCIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEJEICHUE
TPUTOHOMETPUYECKUX
(YyHKIHA 9ACTIOBOTO
aprymeHTa

https://resh.edu.

ru/subject/lesson/63

https://resh.edu.

ru/subject/lesson/4733/

https://resh.edu.

ru/tv-program/archive/379



https://resh.edu.ru/su
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/47
https://resh.edu.ru/subject/lesson/6317/s
https://resh.edu.ru/subject/lesson/4736/
https://resh.edu.ru/subject/lesson/6019
https://resh.edu.ru/subject/lesson/6322/s
https://resh.edu.ru/subject/lesson/63
https://resh.edu.ru/subject/lesson/4733/

86

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmyIbI

https://resh.edu.ru/subject/lesson/4734

87

OcCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmyIbl

https://resh.edu.ru/subject/lesson/3489/

88

OCHOBHEIE
TPUTOHOMETPUYCCKHE

hopmyIbI

https://resh.edu.ru/subject/lesson/3887/

89

OCHOBHEBIE
TPUTOHOMETPUYECKHE

(bopMmyIbI

https://resh.edu.ru/subject/lesson/3490

90

[IpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKEHUN

https://resh.edu.ru/subject/lesson/423

91

92

93

[IpeobpazoBanue
TPUTOHOMETPHUYCCKUX
BBIPa)KCHUIN

IIpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPa)KCHU I

IIpeoOpazoBanue

TPUTOHOMETPUYECKHUX
BBIPAKEHUN

https://resh.edu.ru/subject/lesson/3898/

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

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

94

Pemenne
TPUTOHOMETPUYECKUX
YPaBHEHUU

https://resh.edu.ru/subject/lesson/6317/s

95

Pemenue
TPUTOHOMETPUUIECKUX
YpaBHEHUI

https://resh.edu.ru/tv-program/archive/640

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

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

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

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

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

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

99

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUI

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



https://resh.edu.ru/subject/lesson/4734
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/3490
https://resh.edu.ru/subject/lesson/423
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/6317/s
https://resh.edu.ru/subject/lesson/4737
https://resh.edu.ru/subject/lesson/6314/
https://resh.edu.ru/subject/lesson/6321
https://resh.edu.ru/subject/lesson/6320

100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/6318/

101

KonrtponsHas pabora:
"TpUroHoMeTpuyecKue
BBIPAKEHUS U
TPUTOHOMETPUUECKHE
ypaBHEHUS"

102

Pabora Hajg ommoOkamu.
IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aaHUS
MOCJIEIOBATEILHOCTEIA.
MeTtox MaTeMaTUIeCKOM
WHIYKIUU

https://resh.edu.ru/subject/lesson/4925/

103

MOHOTOHHBIE K
OTpaHUYCHHBIE
MOCJICIOBATCILHOCTH.
Hcropus ananusa
OECKOHEYHO MaJbIX

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

104

105

106

Apudmernaeckas
nporpeccus
I'eomerpuyeckas
nporpeccus

beckoneuno yoObIBarotias

reoMeTpuIecKast
nporpeccus

https://resh.edu.ru/subject/lesson/2006

https://resh.edu.ru/subject/lesson/2121/main/

https://resh.edu.ru/subject/lesson/473

107

CyMMa GecKOHEYHO
yOBIBaroIIeit
r€OMETPUYECKOMN
IIPOrpeccuu

https://resh.edu.ru/subject/51/

108

JluHennpIi n
SKCIOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyna
CJIOXHBIX MTPOLIEHTOB

https://resh.edu.ru/subject/lesson/5223/

109

110

JInHenHpIi u
SKCIOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyna
CJIOXHBIX MTPOLIEHTOB

Hcnonp3oBanue
MPOTrPECCUU ISl PEIICHUS
peanbHbBIX 3a1a4
MPUKJIATHOTO XapakTepa

https://resh.edu.ru/tv-program/archive/501

https://resh.edu.ru/subject/51/

111

Konrponsnas pabora:
"ITocaenoBaTeIbHOCTH U
nporpeccun”



https://resh.edu.ru/subject/lesson/6318/
https://resh.edu.ru/subject/lesson/4925/
https://resh.edu.ru/subject/lesson/4921/
https://resh.edu.ru/subject/lesson/2006
https://resh.edu.ru/subject/lesson/2121/main/
https://resh.edu.ru/subject/lesson/473
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/51/

112

Pabora Hag omOKaMu.
HenpepoiBable QyHKINN 1
HUX CBOICTBa

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

113

114

Touka pa3pbiBa.
AcumnToTsl rpaduxoB
byHKIII

CgoiicTBa GpyHKITUH
HEMPEPBIBHBIX Ha OTPE3Ke

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

https://resh.edu.ru/subject/51/

115

CaoiicTBa pyHKINI
HETPEPHIBHBIX HA OTPE3Ke

https://resh.edu.ru/subject/51/

116

117

Meto HHTEPBAIOB ISt
pELIECHNS] HEPABEHCTB

Metoa HHTEPBAJIOB IS
pelIcHUsT HEPaBEHCTB

https://resh.edu.ru/tv-program/archive/409

https://resh.edu.ru/tv-program/archive/409

118

[IpuMeHeHne CBOWCTB
HETPEPBIBHBIX (DYHKITHIA
JUIs pELIeHUs 3a1a4

https://resh.edu.ru/tv-program/archive/

119

120

121

[IpuMeHeHne CBOWCTB
HETPEPBIBHBIX (DYHKITHIA
JUISl peleHus 3a1a4
IlepBas u BTOpas
MIPOU3BOJIHBIE (DYHKIIUU
Omnpenenenue,
TEOMETPUUYECKUI CMBICT
MIPOU3BOJHOMN

https://resh.edu.ru/tv-program/archive

https://resh.edu.ru/subject/lesson/6116/

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

122

Onpenenenve, pu3nyecKuit
CMBICII TPOU3BOHOMN

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

123

124

YpaBHEHUE KacaTeIbHOU K
rpaduky GyHKIUN
YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIIUU

https://resh.edu.ru/tv-program/archive/261

https://resh.edu.ru/tv-program/archive/2614

125

[IpousBoaHEbIE
AJIEMEHTAPHBIX PYHKIMH

https://resh.edu.ru/subject/lesson/3954/

126

127

[IpousBoaHbIe
AJIIEMEHTAPHBIX PYHKIMH
IIponsBoHas CyMMBI,
IIPOU3BEIEHNUS, YACTHOTO U
KOMITO3ULIUH (PYHKITHI

https://resh.edu.ru/subject/lesson/3954/

https://resh.edu.ru/

128

[IponsBogHAs CyMMBI,
IIPOU3BEEHNUS, YACTHOTO U
KOMITO3ULIUH (PYHKITHI

https://resh.edu.ru/subject/lesson

129

Kontposnbnas pabora:
"IIpousBognas"



https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/tv-program/archive/409
https://resh.edu.ru/tv-program/archive/
https://resh.edu.ru/tv-program/archive
https://resh.edu.ru/subject/lesson/6116/
https://resh.edu.ru/subject/lesson/3976/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/tv-program/archive/261
https://resh.edu.ru/tv-program/archive/2614
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson

130

Pabora Haj ommoOKamu.
IToBTrOpenue. Meroz
HHTEPBAJIOB JJI PELICHUS
HEpPaBEHCTB

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

131

IToBropenue. IIponsBoaHas
CYMMBI, IIPOU3BE/ICHHUS],
YaCTHOT'O ¥ KOMIIO3ULIUH

byHKIII

https://resh.edu.ru/tv-program/archive/11/52

132

133

HrtoroBast KOHTpoOJIbHAsS
pabora

[ToBTOpeHue, 0600mIEH e,
CUCTEeMaTH3alusl 3HAaHUH:
"VpaBuenus"

https://resh.edu.ru/tv-program/archive/11/52

134

[ToBTOpeHME, 06001IEHNE,
CHUCTEMaTHU3aIMs 3HAHWI:
"OyHKuMKn"

https://resh.edu.ru/subject/lesson/4739/

135

136

[ToBTOpeHME, 06001IEHNE,
cucTeMaTu3alus 3HaHui

[ToBTOpeHue, 0600IIEH S,
CHUCTEMAaTHU3AIMs 3HAHHH

https://resh.edu.ru/tv-program/archive/11/53

https://resh.edu.ru/tv-program/archive/11/53



https://resh.edu.ru/subject/lesson/3908
https://resh.edu.ru/tv-program/archive/11/52
https://resh.edu.ru/tv-program/archive/11/52
https://resh.edu.ru/subject/lesson/4739/
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https://resh.edu.ru/tv-program/archive/11/53
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