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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUnBAaET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYyeT
JIOTUYECKOe M aOCTPaKTHOE MBIIIICHUE O0ydYaloNUXCcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Yy4eOHOro Kypca OOydYaromuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (QopMyIupyeT CBOU
JOCTHKEHHS] B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOrO aHalu3a 3aKiaJ/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MJSl JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCY>KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3alluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIICHUE.

B xone uzyuenus yueGHOro kypca «Ausredpa M Hayalla MaTeMaTHYECKOTO
aHanm3a» O0ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATEIBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CIOCOOCTBYIOIINN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTEIbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM H  OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyudeHus aireOpe M HadyajlaM MaTEeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B cTpyktype yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIJICTICHBI CICAYIONINE COJEpKATEIIbHO-MEeTOANYecKue TuHIM: «Yncna

N BBIYUCJIICHUA), «CDYHKHI/II/I 141 Fpa(i)I/IKI/I», ((YPaBHeHI/ISI U HCPABCHCTBA», «Hauana
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MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsSCh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AUCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb pEeabHOM
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
peIIeHusI CaMOCTOSITETFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
UHTEPHPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOAUYECKass JTUHUS «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX UHCEN, KOTOpOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
pallMOHAIBHBIX W JCHUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, OcoOble CBOICTBa
palMoHANBHBIX M HPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TaKkKe
W3BJICUCHNUE KOPHS HATYypaJIbHOM CTETEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
brnaromapsi mocnenoBatensHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMBIX YHCEN W
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMuHBbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3YETCs HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMMX 3anad. B
pe3ynbraTe OOYyYalolUecs OBJAJCBAIOT PA3IMYHBIMU METOJAAMU  PEIICHHS
paIlMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,



cojepkamux napameTpsl. [lolyyeHHbIE yMEHHUS IIMPOKO HCIHOIB3YIOTCS MpPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TP PEIICHUH MPUKIIATHBIX
3a/1a4d M 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepxaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
COJIEpKaIMX CTENEHU U JorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXcsa, (OPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (opMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPAaBEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxkatenbHo-MeToANYEeCKass JUHUA «DyHKIUM U TpadUuKU» TECHO
neperyieTaeTcss ¢ APYTMMH JIMHUSIMA Y4€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue creneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (DYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIMU NIl pelieHus 3a7ad U3 JAPYruX yueOHBIX
MPEIMETOB U PEAIbHON U3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI W HepaBeHCTB. Ilpu »ToM OoJblIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHUS BbIpaKaTh (HOpMyJiaMy 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHo. Ero u3yuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYT KaKk MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYarIIMMCS, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXKHBIX (YHKIMHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH MUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJUTh HAWIy4YIlllee pelIeHue B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTrO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO U
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KPEaTUBHOTO MBITIUICHHSI, (POPMUPOBAHUIO YMEHUN pPaCIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs y3HAKOT O
BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUSA «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKHU
U TIpeIaraloT HanOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMN BCE pa3/ieibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT Pa3HbIC MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBINH S3BIK
COBPEMECHHOW MaTEMaTHKH W HCIIOJIL30BaTh €TO Uil BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHnoM kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPHIE TPHU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHHUIO HABBIKOB TOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS JUIA PEelIeHUs TMPUKIaIHBIX 3amad. [Ipu
pPEIICHUM  pEalbHBIX  MPAKTHYECKUX  3a7ad  oOydJaromiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000IaTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YUCHHUS BCEX TEM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTHYECKOTO aHaTN3ay.

[lern w 3amaum y4eOHOTO mMpeaMeTa COOTBETCTBYIOT IENISIM M 3ajJadam
BocnuTanus B mkosie. Coaepkannue yueOHOTO MpeaMeTa CoCOOCTBYET Pa3BUTHIO
KITFOUEBBIX KOMIICTCHIIMH YUYCHUKOB, YyKa3aHHBIX B pabodeid mporpamme
BOCITUTaHUSI.

Metonpt 0Oy4deHHST W OIICHKM 3HAHWUW YYUTHIBAIOT WHIWBUIYAIbHBIE
OCOOCHHOCTH y4YalllUXCA W  CHOCOOCTBYIOT (DOPMUPOBAHHIO I[EHHOCTHBIX
OpHUEHTAIN!, TPETYCMOTPEHHBIX B pa00Ueil MporpaMMe BOCITUTAHUS.



Ha wu3ydenune yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
Kiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCJIEHUS

Pannonanbabpie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEH 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
JIEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXOsAIEH (GOPMBI 3aMUCH JECHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMerrnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. JleciTuuHbIE U HATypalibHbIE
JorapupMsl.

CHuHyC, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOIrOWIEHbl OT OJHOW MEpEeMEHHOH. [leieHne MHOrowieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMUA
ko3 dunuenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTEIIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.
Jlorapudpmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS

JorapuMUYECKUX YpaBHEHHI.



OcHOBHBIC TPUTOHOMETPHUUECKHEC bOopMyJIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHui. Onpenenurens MaTpUlbl 2X2, €ro TIE€OMETPUYECKHH CMBICI U
CBOMCTBA, BBIUMCJICHUE €T0 3HAYCHHUs, IPUMEHEHUE ONPENEIUTENS Ul peLIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWM. PellleHne nNpuKIagHbIX 3a4a4 C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHU. lccinepnoBanme TMOCTPOEHHOM MOZJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTHYeCKUX MOJENIEW pEealbHOM CUTYallMu C IOMOILBIO
YPAaBHEHUN WM HEPABEHCTB. [IprMeHEHHME ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUKu

OyHkius, crnocodbl 3amanus (QyHkuu. B3aumMHO o00paTHbIE (YHKIIHH.
Komno3zummss @ynkuuii. I'papuk  yHKImu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOnactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakomocTossHCTBA. UETHBIe U HeuéTHbIe dyHKIMU. [lepuoandeckue
¢yskun. IIpomMexxyTku MOHOTOHHOCTHM (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbonpiee n HauMeHbliee 3Ha4eHus1 QyHKIMKM HAa TPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-NMHEWHasT (QYHKUIMU. DIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPapUKOB.

CrenenHas (pyHKLHMS C HaTypalbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIUUA OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [MOKA3aTEJIEM.

[TokazaTenbHast U jorapupmuyeckas (yHKLUHHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIISHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHMOCTHM B pEaJbHBIX MpOIEccaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MOHOTOHHBIE u OTrpaHUYCHHbIC
IIOCJIEIOBATEIBHOCTH. VICTOpHs BO3HMKHOBEHMSI MATEMAaTHMYECKOIO0 AaHAIM3A Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccud. beckoHeuHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
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IIporpeccu. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyna CIOKHBIX
NpoLEHTOB. Vcnosb30BaHWE TIPOTrpecCHH JUIA  PELICHUS peajbHbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.

HenpeppiBHble (QyHKIMM U HMX cBOHCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuid. CBolcTBa (GYHKIMNH HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENMPEPBIBHBIX
byHKIM 1715 petieHus 3aay.

ITepBas u Bropas npousBoaHble GyHKIUHU. OnpeneneHne, reOMeTpUIeCKuil u
(u3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky GyHKIUU.

[TpousBogubie  snmemeHTapHbIX  ¢QyHkiuil.  IIpomsBogHass  cyMmMBl,
MPOU3BEJEHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Olinepa—Benna. IIpumeHeHHME TEOPETHKO-MHOXKECTBEHHOIO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPaBHEHHS.

11 KUIACC

Yucaa v BBIYMCICHUA

HatypanbHbie u uenbie yucna. [IpumeHeHne npusHaKoB AECIUMOCTH IIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmeHnblmee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pereHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kommnekcuble uucia. AnreOpanueckas M TpUTOHOMETpuYecKkas (OpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE OmNeparuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEJ I pelieHus (PU3MUECKUX U TE€OMETPHUUECKHX 3ajau.

YpaBHeHUS U HEPABEHCTBA

CucremMa ¥ COBOKYINHOCTb YpaBHEHUW W HEPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PerieHne TpuroHoOMEeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbI PEIICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPPALMOHATILHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUIECKIX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IM4yHbIX 00JIacTell HayKu U peasibHOMN
JKA3HU, UHTEPIIPETALNS OJIYyYEHHBIX PE3YJIbTAaTOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaQUKH.

['padprueckne MeTonbl pelleHUs YpaBHEHHUWA M HepaBeHCTB. |'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IHPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

[IpumMeHeHne mpou3BOAHON K MCCIEIO0BAHUIO (DYHKLIHMIA HA MOHOTOHHOCTb H
3KCcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIETo  3HAuYeHUM
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM I HAXOXKICHUS HAWIY4dllero pPElICHUs B
NPUKIIAIHBIX 3a/adax, Ui ONPEACIIEHUS CKOPOCTH M YCKOPEHMS IMpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TIEpBOOOPa3HBIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncnenne
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jleionua.

[Tpumenenrne uHTErpaja s HAXOXKICHHS IUIOMAACH IJIOCKUX (UTyp U
00BEMOB TEOMETPUIECCKUX TEIL.

[Ipumepsl pemenuit auddepeHIuanbHBIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI0 Au(depeHIIuaTbHbIX
YPaBHEHHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJCHUH,
pOIEAYp TPAXKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKU U JIEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUas ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMAaTUYeCKWe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, PEryisipHas (U3NYecKask aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  ESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP

11



Oynymeri mnpodeccnrt W pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1ad MaTeMaTHYECKOM HapaBJIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS S

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHUS
COI[MATTLHO-IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIHS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpY’KalolIEel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYUIIECTBIISAITh MPOEKTHYID U UCCIEIOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble 1oruyecKkue 1eicTBUA:

BBIABJIITE U XapAaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIQy TMOHATUSAMH, (HOPMYIHPOBAThH
OTIpE/IEICHHs MIOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMsI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIMN3a;

BOCIIpUHUMATh,  (opMylupoBaTh U MOPeoOpa3oBBIBATh  CYXKACHHUS:
YTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKICHUSX, Npeajaratb KpUTEpPUH IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE M OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOBI;
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BEIOMPATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HaWOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINAI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOILECCAMU;

CaMOCTOSITENIbHO (HOPMYIUpPOBaTh OOOOIIEHUS W BBIBOJABI MO pPE3yjIbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUS, OILIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BbIIBUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJISl PELLICHUS 3a]1auu;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUMIO PA3TUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMamn 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U POPMYIHPOBATH CYX ACHHUS B COOTBETCTBUU C YCIOBUSMHU U
HesiMU  OOIIEHMS], SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, NaBaTh IOSCHEHUS II0 XOAY PELICHMS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYLIECTBY OOCYKIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (dopme
(opMyJIMpPOBATh Pa3HOIJIACHSI, CBOM BO3PAXKECHMUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 33/1a4, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YYETOM 3aaady
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCcTBUSA

Camoopranusanus:

COCTaBJISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedyieKCMM KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3a74a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIbTATOB JICSITEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATH IIeJIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTHMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOydyarolmuics TOJYYHUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM T€MaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa u Hauyajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BbIYUCTIEHNS:
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cBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OCCKOHEYHas
nepuoanueckas JApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U JICMCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIs PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICV 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH NPUONMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOO/IHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEJACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETUUECKUN KOPEHb HATypajbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHDb C PALIMOHAIBHBIM ITOKA3aTeNEM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPU(DMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, QPKKOCHUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUS, PABHOCHUIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl PEIIEHUs palMOHAIBHBIX U JApPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOUYJIEH ¢ IedbMH KO3 (ULIMEeHTaMH, KOPHM MHOTOYJIeHa, HIPUMEHATH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: CHUCTEMA JIMHEWHBIX YypaBHEHU,
MaTpula, ONPEACIIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKUN CMBICI,
MCITOJIB30BaTh CBOMICTBA ONpENENHTeNss 2 X 2 JJid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl U OIpPEACIMTEIIEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIN PE3yJIbTAT;

UCIIONb30BaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU [UJIsl TpeoOpa3oBaHus
BBIPAKEHN;
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BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BRIPAKEHUH, COEPIKAIINX CTETICHH C
parroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: HUpPAIMOHAIIbHBIC, MOKa3aTeJbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOIUTh UX PEIICHHSI C TIOMOIILI0 PABHOCHUIIBLHBIX
NIEPEXO0/I0B WM OCYIIECTBIISISI POBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI Uil TPpeoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

cBOOOZIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPAaBHEHUH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDOKEHUS, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MHCCIEI0BaTh
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO O0OpaTHble (QYHKIUMK, KOMMO3uIus GyHKIMA, Tpadux QyHKIUH,
BBITIOJTHSTD dJIEMEHTApHBIC MTPeoOpa3zoBaHus rpapuKoB QyHKIIHIA;

cBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWMH, HYIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuouyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
TIPOMEKYTKE;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: CTENIEHHAS (DYHKIMSA C HATypaIbHBIM H
IEeIbIM TIOKa3zaTesieM, Tpaguk CTeNeHHOW (YHKIUU C HATypalbHBIM U IICJIBIM
nokasaresieM, rpaduKk KOpHS N-Oi CTEMeHW Kak (DYHKIIMM OOpaTHOM CTEmeHu ¢
HaTypaJbHBIM MTOKa3aTeleM;

OTIepUpPOBATh TOHATHSAMU: JIMHEHHAs, KBaJpaTWYHas W JPOOHO-TMHCHHAS
(GYHKITUH, BBITIOTHATH dJIEMEHTApPHOE HCCIIEA0BAHNE U IIOCTPOSHUE UX TPaPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTelbHAs WU JorapudMmuueckas
byHKIIMHA, WX CBOMCTBA U TpadUKH, HUCIOIH30BaTh MX TpapuKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OMNEPUPOBATH TMOHSTUSIMHU: TPUTOHOMETPUYECKAsS OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUYECKUX (PYHKITUH YHCIIOBOTO apTyMEHTA,;
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UCIONB30BaTh rpaduku GyHKIUN 71 HMCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U pealbHOMN
KHU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUIMOCTH MEXy BETHUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

CcBOOO/IHO ONEpUPOBATHh MOHATUSAMHU: apuMeThyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEYHO yObIBaroU[asi FeOMETpUYECKasl POrpeccHsi, TMHEHHBIN 1
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JJIsl PEIICHUS pPEalbHBbIX 3aJad MPUKIATHOIO
XapakTepa,

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MOCIETOBATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXJCHHUS MAaTeMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;

CBOOOMIHO OMNEpPHPOBATh TMOHATHUSAMHU: HEMPEPHIBHBIE (DYHKINUN, TOYKHU
pa3peiBa rpaduka GyHKINN, aCUMIITOTHI Fpaduka (yHKINH;

CBOOOJHO OIEPUPOBATH IMOHATHEM: (PYHKIHUS, HEMpPEpbIBHAs Ha OTpPE3KeE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JIs1 peLIeHUs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
(GbyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
IBYX (DyHKIUH, 3HATh IPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BAaTh TEOMETPUUECKUI U (U3UUECKUN CMBICT MPOU3BOIHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  MOHATHSIMU:  MHOXECTBO, ONEpaluu  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
MPOLIECCOB U SIBJIICHUM, TPU PEUICHUU 3a]]a4 U3 APYTHUX yUEeOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: OIpPEACNICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHUS U HEPABEHCTBRA.

K xoniy oOyuenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MpEeIMETHbIE PE3YJIbTAThl IO OTACJIBbHBIM TeMaM pabouyel mporpamMmbl y4eOHOTO
Kypca «Auredpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3ay:

Yucia ¥ BLIYHCTIEHHUS:

CBOOOJIHO OMEpUPOBaTh MOHATHUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEITUMOCTU
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uensix yncen, HOJ[ u HOK HaTypanbHBIX uncen ajis peleHus 3a1ad, IPUMEHATh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTATKa MO MOJYJIIO, 3alHUChIBATh
HaTypaJIbHBIE YHUCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaliy ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, OKAa3aTEJIbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHd C T[OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATh OTOOp KOpHEW MpU pPEHIEHWH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoaumble  (OPMYJIBI  JUJIl  PELICHUS] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHIMH: CUCTEMa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(MUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palMOHAJIbHBIE, UppalOHaJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapuMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZieprKalllie MOYJIM U IIapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs] YPABHEHUN U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peallbHble CHUTYyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHMUS, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO 33JayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.

DyHKIUMN U TPAPUKU:

CTpOUTHh TpaduKU KOMMIO3UIMHU (PYHKIUH C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEJIOBAaHMSI U CBOMCTB KOMITO3ULIUHU JABYX (PYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPAUHATHOM IIJIOCKOCTH;

CBOOOJHO  ONEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUYECKUX

byHKLmii;
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OPUMEHATh (QYHKIMH JJI1 MOJCIHUPOBAHUS M HCCIEIOBAaHHUS peabHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOoJbIlIee U HAMMEHbIIIee 3HAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEro PEUICHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, i
OINpE/ENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyJion uiH
rpapuKoMm;

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMH: IE€PBOOOpa3Has, ONpeneIEHHBIMI
UHTETpaJl, HAXOJUTh MEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUMH U BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MATEMATHYECKOM MOJEIHPOBAHMM HA IPUMEPE
cocTaBJIeHUs TU(PPepeHIINAIbHBIX YPABHEHU;

pemars NpUKIaJHbIe 3a7a4d, B TOM YHUCJIE COLMAIBHO-I’KOHOMHUYECKOTO U
($u3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB

Ne n/m HaumeHoBaHue pa3/iejioB M TeM MPOTrPAMMBbI Beero KonTpoabHbie IMpakTHyeckue
padoThI padoThI
MHOXECTBO I€UCTBUTENIBHBIX YUCENl. MHOTrOWIEHBI.
1 PaunonaneHbie ypaBHeHUs U HepaBeHCTBA. CHUCTEMBbI 24 1
JMHEWHBIX YpaBHEHUI
) Oynkuun v rpaguky. CreneHHas GYHKLIUS C LETbIM 12 |
rokaszaresem
3 Apudmernaecknii KOpeHb N-0i CTENCHH. 15 1
WppatmonanbHble ypaBHEHUS
4 [TokazarenpHas Qpynkius. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue 18 |
YpaBHEHHUS
6 TpuronomeTpryeckue BbIpaXEHUS U yPAaBHEHUS 22 1
7 ITocnenoBaTeaIbHOCTH U IPOrPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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11 KJIACC

KoaudecTBO 4acoB

Ne ni/m HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl Beero KoHTpoabHbIe IIpakTuyeckue
padoThI padoThI
HccnenoBanue GyHKIMHA ¢ TOMOIIIBIO TTPOU3BOIHOM 22 1
2 [TepBooOpa3Hast 1 HHTETpAl 12 1
3 ['paduku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 |
TpuronomeTprdeckue HEPaBEHCTBA
4 HppannoHalibHEIE, TOKa3aTeIbHBIC U JIOTAPHU(PMUICCKHIEC 24 |
HEpaBEHCTBA
KommnekcHeie uncia 10 1
HatypanbHble U 11e51b1e ynciia 10 1
7 Cuctembl paruoOHAIBHBIX, HPPAITMOHATBHBIX 12 !
MOKAa3aTeJIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN
8 3ara4yy ¢ napaMeTpamu 16
9 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 16 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10 0

21



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrtpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIe
padoThI padoThbI
pecypcbl
[[MHO>XecTBO, onepari Ha/l https://resh.edu.ru/
1 . 1 05.09.23
MHOECTBAMHU U UX CBOMCTBA https://www.problems.ru/
http://school-
2 6); -B 1 05.09.23
Jlmarpammni Sitepa-Beritta collection.edu.ru/
[IpumeneHnue TeOpeTHKO-
3 MHOX>XECTBEHHOI'0 armapara Jjs 1 07.09.23 https://www.yaklass.ru/
pelieHus 3aaad
Panmonansabie yncia. OOBIKHOBEHHBIE https://mathnet.spb.ru/
4 U €CATUYHBIE APOOU, TPOLIEHTHI, 1 07.09.23
https://www.problems.ru/
OeCKOHEeUHbIE EPUOUUECKUE IpOoH
Panmonanehblie yncia. OObIKHOBEHHBIE
5 U JIECATUYHBIC IPOOH, TIPOIICHTHI, 1 12.09.23 https://uchi.ru/
OecKOHEUYHbIE IEPUOANYECKUE APOoOH
6 [TpumeHnenue apoGeil ¥ NPOLEHTOB ISt | 12.09.23 https://resh.edu.ru/
peLIeHus IPUKIaAHbIX 3a1a4 o https://www.problems.ru/
7 [Tpumenenue apoGeil ¥ MPOLEHTOB ISt | 14.09.23 http://school-
peLIEHNs TPUKIIAIHBIX 3a/1a4 o collection.edu.ru/
JlelicTBUTENBbHBIC YHCTIA.
8 PanmonaneHble U UppalMOHaIbHbIE 1 14.09.234  https://www.yaklass.ru/

qucia

22




ApudmeTrueckue onepanuu c

https://mathnet.spb.ru/

ypaBHeHUN. OnpeaenuTes MaTPUITbI

9 . 19.09.23
JENUCTBUTENbHBIMU YU CIIAMU https://www.problems.ru/
10 Mozv[ynb JIEHCTBUTEIIHOTO YHCJIA U €r0 19.09.23 https://uchi.ru/
CBOICTBa
[IpuOnmxkEéHHBIE BEIYMCIICHUS, IIPaBUIa
11 OIFpYI‘JICHI/ISI MPUKUJIKA U OHCHK: 21.09.23 https://resh.edu.ru/
’ . https://www.problems.ru/
pe3yJibTaTa BEIYUCICHUN
OCHOBHBIE METO/bI PELLIEHUS LENbIX U
12 ﬂp06Ho-pauH0H§nb§mx ypaBHHeHI/Iﬁ u 21.09.23 http://school-
collection.edu.ru/
HEPAaBEHCTB
OcHOBHBIE METOBI PELICHUS LENbIX U
13 IpoOHO-pAaLMOHATIBHBIX YPABHEHUH U 26.09.23 https://www.yaklass.ru/
HEPaBEHCTB
OcCHOBHBIE METOBI PELICHUS LENbIX U
14 IpoOHO-paLMOHATIBHBIX YPAaBHEHUH U 26.09.23 https://www.yaklass.ru/
HEPABEHCTB
MHOro4wieHsl OT OAHON NEPEMEHHOM.
15 Jlenenrie MHOTOUJIEHA HA MHOTOUICH C 28.09.23 https://uchi.ru/
octaTtkoM. Teopema besy
16 MHOTO4JIeHBI C TETBIMU 78.09.93 https://resh.edu.ru/
koa¢pdunuentamu. Teopema Buera https://www.problems.ru/
17 Pemenue SI/ICTCM JIMHEVHBIX 03.10.23 http:// s‘chool—
ypaBHEHUH collection.edu.ru/
18 Peuteriie cicTem MHeHHX 03.1023  https://www.yaklass.ru/
ypaBHEHUN
19 Martpwuiia CUCTEMBI TMHEWHBIX 05.10.23 https://mathnet.spb.ru/

https://www.problems.ru/
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2X2, ero reoMeTpUYECKU CMBbICI U
CBOMCTBA; BHIYUCIICHUE €r0 3HAYCHUS

Onpenenurenb MaTpUIBI 2X2, €ro

20 FeOMETPUYECKUI CMBICIT U CBOMCTBA; 05.10.23 https://uchi.ru/
BBIUHCJICHHE €r0 3HAYCHUS
[Ipumenenue onpeaenuTens s
21 pelIeHUs] CUCTEMBI JIMHEUHBIX 10.10.23 https://www.yaklass.ru/
ypaBHEHUH
P
eLIEHNE NPUKIATHBIX 33{13‘{ c https://mathnet.spb.ru/
22 TTOMOIIIBIO CUCTEMBI IMHEUHBIX 10.10.23
. https://www.problems.ru/
YpaBHCHHIA
Pemenuie npukiaHbIX 3a1a4 ¢
23 TTOMOIIIBIO CUCTEMBI IMHEUHBIX 12.10.23 https://uchi.ru/
YpaBHEHUM
KontponsHas pabora: "PanmonanbHble
24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI 12.10.23
JIMHEWHBIX YpaBHEHUI"
) , 0 .
VHKIIUS, CIIOCOOBI 3a1anus (pyHKINN http://school-
25 B3aumHo oOpaTHbBIE QYHKITHH. 17.10.23 )
z collection.edu.ru/
Kommnosurus dyHkimit
r )
26 PAUK QYHKIIHH. ICMEHTApHEIE 17.1023  https://www.yaklass.ru/
npeoOpa3oBanus rpadukoB GyHKINUN
OGJIaCTBvOHpe,Z[CJ'ICHI/ISI Y MHOKECTBO https:/mathnet.spb.ru/
27 3HaueHul pyHkuuu. Hymu ¢pyHkimm. 19.10.23
https://www.problems.ru/
[TpoMexyTKH 3HaK TIOCTOSTHCTBA
s N .
28 ETHBIC W HEUETHEIC QyHKIIH 19.10.23  https://uchi.ru/

[Mepuoanueckue GyHKINU.
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[IpoMexyTKH MOHOTOHHOCTU (HYHKIIUU

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

https://resh.edu.ru/
29 Haubonbiiee u HaMeHbllIee 3HaYCHHE 24.10.23 pRATESRL eI
https://www.problems.ru/
(GYHKIMU Ha IPOMEKYTKE
30 HHHeUHHa;I, KBaJ[paTH4HAs U JpOOHO- 241003 http://s'chool—
TUHEWHas QyHKIUHN collection.edu.ru/
31 IICMEHTAPHOE HCCICLOBAMHE 1 26.10.23  https://www.yaklass.ru/
MOCTpOeHHE TPadUKOB STHUX QYHKIUN
1 DneMeHTapHOE UCCIIEIOBAHUE U 26.10.23 https://mathnet.spb.ru/
ocTpoeHue rpadukoB STUX QyHKUIUN o https://www.problems.ru/
33 CTeneis ¢ LETIM HOKA3ATENCM. 07.11.23  https://uchi.ru/
bunom Herorona
34 (-TETICH, ¢ LM MOKASATONCM. 07.11.23 https://www.yaklass.ru/
bunom Herotona
C
TereHHast PYHKLUSA C EIaTypvaJ'ILHLIM u https:/mathnet.spb.ru/
35 LebIM NokasareneM. E€ cBoiicTBa u 09.11.23
https://www.problems.ru/
rpaduk
36 KOHTpOJ'II)Ha"SI pa600Ta: "CrenenHnas 09.11.23
¢ynkuus. E€ cBoiictBa u rpaduk”
37 Apudmernueckuii KOpeHb 14.11.23 https://mathnet.spb.ru/
HATYpPaJILHON CTENEHH U €0 CBOMCTBA o https://www.problems.ru/
38 Apudmerndeckuil KOpeHb 14.11.23 https://mathnet.spb.ru/
HaTypaJIbHOU CTEIEHU U €TI0 CBOMCTBA o https://www.problems.ru/
[TpeoOpazoBanHms YUCITOBBIX
39 BBIpKEHUI, COIepKaIUX CTEIIEHU U 16.11.23 https://www.yaklass.ru/
KOpHHU
40 [IpeoOpa3oBaHus YUCIOBBIX 16.11.23 https://mathnet.spb.ru/

25




BBIP)XEHUI, CoJIepkKalUX CTENEHU U
KOpHHU

[IpeoOpa3oBaHUs YHCIOBBIX

https://www.problems.ru/

https://mathnet.spb.ru/

41 i 21.11.23
BBIP)XEHUI, CoJIepkKaIUX CTEIEHU U https://www.problems.ru/
KOpHHU
WppaunoHansHble ypaBHEHUS.
42 OCHOBHBIE METO/BI PELLIEHUS 21.11.23 https://uchi.ru/
UppaloOHAIbHBIX YPaBHEHHH
" .
PPAHORALHBIC YPaBHEHI https://resh.edu.ru/
43 OCHOBHBIE METO/IbI pEIICHUS 23.11.23
. https://www.problems.ru/
MppaMOHAIEHBIX YPaBHEHHH
144 .
ppalyoHaNbHbIe ypaBHEHUS http://school-
44 OCHOBHBIE METO/IbI pEIICHUS 23.11.23 :
. collection.edu.ru/
MppaIMOHAIEHBIX YPaBHEHHH
P
45 ABHOCILIBHBIC TIEPEXOb! B Iv)emeHHH 28.11.23. https://www.yaklass.ru/
UppaloHaIbHbIX YPaBHEHHH
46 PaBHOCHUIIbHBIE TIEpEXObl B PELICHUU 78.11.93 https://mathnet.spb.ru/
UPPAHOHAIBHBIX YPaBHEHU o https://www.problems.ru/
47 PaBHOCHIIBHBIE TTEPEXO/IBI B IjeIJ_ICHI/II/I 30.11.23 https://uchi.ru/
MppaIMOHAFHBIX YPaBHEHHUH
P
48 ABHOCIIBHBIC TIEPEXOB! B Iv)emeHHH 30.11.23 https://www.yaklass.ru/
UppaloOHAIbHBIX YPaBHEHHH
Croii .
BOHCTBA H rPaHK KOpH OHV https://mathnet.spb.ru/
49 CTeNeHHU KaK (yHKIIUA 0OpaTHON 05.12.23
https://www.problems.ru/
CTETIEHH C HaTypaJbHBIM ITOKa3aTeleM
Croii .
50 BOHCTBA 1 IPAHI KOPHs n-0ff 05.12.23  https://uchi.ru/

CTENEeHU KaK (PYHKIIMH 00paTHOU
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CTCIICHU C HAaTypaJIbHBIM ITOKA3aTCJIEM

Konrponsnas pabdora: "CpoiicTBa

51 rpaduKk KOpHS N-OW CTEMEHHU. 07.12.23
HppannonaibHbie ypaBHEHUA"
5 Crenens ¢ pauno"HanbiIHM 07.12.23 http://s'chool—
II0Ka3aTeseM U e€ CBOHCTBa collection.edu.ru/
C
53 TCHCHE © PAltHONAIbHbIM 121223 https://www.yaklass.ru/
[I0Ka3aTeseM U e€ CBOMCTBa
Crenens ¢ paMoHaIbHBIM https://mathnet.spb.ru/
54 . 12.12.23
MOKAa3aTesIeM U €€ CBOMCTBA https://www.problems.ru/
55 [TokazarenpHast QyHKIHS, €€ CBOCTBA 14.12.23 https://uchi.ru/
u rpadux
56 Hcnons3oBanue rpaduka GyHKIUN 14.12.23 https://resh.edu.ru/
JUISl peLIEHUs] yPABHEHU N o https://www.problems.ru/
57 Hcnons3zoBanue rpa(bI/IKfl ¢byHKIMN 19.12.23 http://s.chool—
JUISl pellleHus] ypaBHEHUN collection.edu.ru/
ITokazaTenbHbIe ypaBHEHUS.
58 OCHOBHBIE METO/IbI pEIICHUS 19.12.23 https://www.yaklass.ru/
ITOKA3aTENIbHBIX YPAaBHEHU I
ITokazarenabHble ypaBHEHUS. https:/mathnet.spb.ru/
59 OCHOBHBIE METO/IbI pEIICHUS 21.12.23
. https://www.problems.ru/
MOKa3aTeIbHBIX YpaBHEHUM
IlokazarenabHble ypaBHEHUS.
60 OCHOBHBIE METOABI PELLIEHUS 21.12.23 https://www.yaklass.ru/
[I0KAa3aTeIbHBIX YPAaBHEHUN
61 Kontponbnas padota: "[lokazaTenpHas 26.12.23

¢yukuus. [lokazarenbHble ypaBHeHUS"
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Jlorapudwm uucna. CBoiicTBa

https://mathnet.spb.ru/

62 26.12.23
norapudpma https://www.problems.ru/
63 Jlorapugm uncna. Cpoficrsa 28.1223  https://uchi.ru/
nmorapupma
64 Jlorapudm uucna. CoiicTBa 281293 https://mathnet.spb.ru/
norapudpma https://www.problems.ru/
65 JlecATiHbIC H HATypanbHble 160124 https://uchi.ru/
norapupmsbl
66 JlecATHIEI it HATYPATBHBIC 160124 https://www.yaklass.ru/
Jorapudmpl
67 [IpeoOpa3oBanue BBIpAKEHHIA, 18.01.24 https://resh.edu.ru/
COJIEpIKAIIUX JIOTapH (MBI o https://www.problems.ru/
68 [IpeoOpa3zoBaHue BBIpAKEHUH, 18.01.24 http://s.chool—
coJiepKaliux JoraprupmMbl collection.edu.ru/
n .
69 PeOOpasoBaiie BLIpakCHItH, 23.01.24 https://www.yaklass.ru/
COJIepKaLIHX JIOTapu (MBI
Jlorapudmuueckas pyHkuus, eé https://mathnet.spb.ru/
70 . 23.01.24
CBOICTBa U rpaduk https://www.problems.ru/
1 .
71 orapuitieckas pymkuns, & 25.01.24  https://uchi.ru/
CBOMCTBA U rpaduK
7 Hcnonbp3oBanue rpaduka GyHKINN 25.01.04 https://resh.edu.ru/
JUIsl pellieHus] ypaBHEHUN o https://www.problems.ru/
7 Wcnonb3oBanue l"pa(i)I/IKfl byHKIUN 30.01.24 http://s.chool—
JUISL pellleHus] ypaBHEHU! collection.edu.ru/
Jlorapudmuueckue ypaBHEHUSI.
74 OCHOBHBIE METO/IbI pEUICHUS 30.01.24 https://www.yaklass.ru/

Jorapu(MUUECKUX ypaBHEHUI
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Jlorapudmuueckre ypaBHEHUS.

https://mathnet.spb.ru/

75 OCHOBHBIE METO/IbI pELICHUS 01.02.24
. https://www.problems.ru/

Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHUs.

76 OCHOBHBIE METO/IbI pEIICHUS 01.02.24 https://uchi.ru/
JorapupMUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU 06.02.24 https://resh.edu.ru/
norapu()MUYECKUX ypaBHEHUIN https://www.problems.ru/

73 PaBHOCHIIBHBIE TIEpEXO/BI B prIeHI/II/I 06.02.24 http://s‘chool-
Jorapu(pMUUECKUX ypaBHEHUN collection.edu.ru/
KonrtponbHas pabora:

79 "Jlorapudmrueckas QyHKIHS. 08.02.24
Jlorapudmuueckue ypaBHeHHs"

80 CHIYC, KOCHHYC, TAHIEHC H KOTAHTEHC 08.0224  https:/www.yaklass.ru/
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC 13.02.23 https://uchi.ru/
YHCJIOBOTO apryMeHTa

22 ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC 13.02.24 https://resh.edu.ru/
YHUCJIOBOI'O apryMEHTa https://www.problems.ru/

23 ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC 15.02.24 http://s.chool—
YHUCJIOBOI'O apryMEeHTa collection.edu.ru/
Tpuronomerpuyeckasi OKpyKHOCTb,

84 ompeielIeHue TPUTOHOMETPUUECKIX 15.02.24 https://www.yaklass.ru/
(GyHKIUH YKCIOBOrO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

85 OIpeIeTIEHNE TPUTOHOMETPHUECKUX 20.02.24 hitps://mathnet.spb.ru/

(yHKIUH YHMCIOBOrO apryMeHTa

https://www.problems.ru/
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OcCHOBHEBIE TPUTOHOMETPHUYCCKUEC

86 20.02.24 https://uchi.ru/
bopmyIsl
O

87 CHOBHGIC TPHTOHOMETpIHCCKIE 220224  https://www.yaklass.ru/
hopmyIIBI

28 OCHOBHBIE TPUTOHOMETPUUYECKUE 22 00.24 https://mathnet.spb.ru/
(hopMyIbI https://www.problems.ru/

29 OCHOBHbBIE TPUTOHOMETPUYECKHE 270024 https://uchi.ru/
bopmybI

90 [Ipeobpa3zoBanue ) 27 02,245 https://mathnet.spb.ru/
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://www.problems.ru/
IT http://school-

01 peoOpa3oBanHme ) 20.02.24 ttp //s‘c 00
TPUTOHOMETPUUECKUX BBIPAXKEHUN collection.edu.ru/
IIpeo6

92 PEODPASOBAHHE . 29.02.24 https://www.yaklass.ru/
TPUTOHOMETPUUECKUX BhIPAKEHUI

93 [Tpeo6pazoBanue ) 05.03.24 https://mathnet.spb.ru/
TPUTOHOMETPUYECKUX BBIPAKEHUN https://www.problems.ru/

94 Petnettiie TpHTOHOMETpHHIECKHX 05.03.24  https://uchi.ru/
ypaBHEHH

05 Pemenue TpHFOHOMeTpI/IquKHX 07.03.24 https://resh.edu.ru/
ypaBHEHUH https://www.problems.ru/

96 Pemenue TpI/ImHOMeTqueCKHx 07.03.24 http://s‘chool-
ypaBHEHUH collection.edu.ru/
P

97 CLLCHHE TPHIOHOMETpHHCCIiX 120324 https://www.yaklass.ru/
ypaBHEHHI

03 PelreHne TpUroHOMETpUYECKUX 12.03.24 https://mathnet.spb.ru/

ypaBHEHUU

https://www.problems.ru/
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Pemenne TPUT'OHOMETPHUYCCKUX

99 . 14.03.24 https://uchi.ru/
YpaBHEHMI
P
100 SILICIHE TPUTOHOMETPHHSCIHIX 140324 https://www.yaklass.ru/
ypaBHEHHI
Konrponsnas padora:
101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 19.03.24
TPUTOHOMETPUUECKHE ypaBHEHUS"
I1 0
0CJIEI0BaTEIbHOCTH, CIIO0CO fl https:/mathnet.spb.ru/
102 3aJlaHus NI0CIIe10BaTEIbHOCTEN. 19.03.24
. https://www.problems.ru/
MeTtoa MaTeMaTHYeCKON UHTyKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE https:/mathnet.spb.ru/
103 nocaeaoBarenbHOCTH. McTopus 21.03.24
https://www.problems.ru/
aHaJin3a 0ECKOHEUYHO MaJlbIX
https://mathnet.spb.ru/
104 Apudmerrdeckast Iporpeccus 21.03.24 pS-/Fmatinet.sph.i
https://www.problems.ru/
105 I'eomeTpuueckas mporpeccus 26.03.24 https://www.yaklass.ru/
106 beckoneuHo yOsiBaromias 26.03.24 https://mathnet.spb.ru/
reoMeTpuyeckas mporpeccus https://www.problems.ru/
107 Cymma 6eCK0HevtIHo yOBIBaroIIei 78.03.24 https://mathnet.spb.ru/
reOMETPUYECKON IPOTPECCUN https://www.problems.ru/
JIMHEHBIN U YKCTIOHEHIIMATIbHBIN
108 poct. Hucno e. opMyiia CI0KHBIX 28.03.24 https://uchi.ru/
MIPOLIEHTOB
[} . o
WHEHHBINA U SKCTIOHEHITUAIBbHBIN https://resh.edu.ru/
109 poct. Yucino e. Dopmyia cIoxHbIX 02.04.24
https://www.problems.ru/
MIPOLIEHTOB
110 Hcnonb3oBanue nmporpeccuu 1ist 02.04.24 http://school-

31




peleHHsI peabHbIX 33124
MIPUKIIAHOTO XapaKkTepa

KonTponbnas padora:

collection.edu.ru/

111 " " 04.04.24
[TocnenoBarenbHOCTH U IPOIPECCUN
112 HenupepHBHHe (byHKIMH ¥ UX 04.04.24 https://mathnet.spb.ru/
CBOICTBa https://www.problems.ru/
113 Touxa pzjspLIBa. AcumnrToTs! rpadukoB 09.04.24 https://uchi.ru/
byHKIUI
114 CBOHCTBA YHKLHIH HENPCPBLIBHEIX Ha 09.04.24  https:/www.yaklass.ru/
OTpe3Ke
CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA https://mathnet.spb.ru/
115 11.04.24
OTpe3Ke https://www.problems.ru/
116 Meroz HiTepBanos i pemteHis 11.0424  https://uchi.ru/
HEpPaBEHCTB
17 Metox HHTEPBAIOB JJIsI PELICHUS 16.04.24 https://mathnet.spb.ru/
HEPaBEHCTB https://www.problems.ru/
118 MeTo MHTEPBAJIOB JUIsl pEIICHUS 16.04.24 http://s.chool-
HEPaBEHCTB collection.edu.ru/
N .
119 PHMEHEHIE CEOHCTE HETPEPBIBHbIX 18.04.24  https://www.yaklass.ru/
(GyHKUMH 1715 pelieHus 3a1a4
120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX 18.04.24 https://mathnet.spb.ru/
(GYHKUIMH 1715 pelieHus 3a1a4 o https://www.problems.ru/
I1
121 EPBA’L H BTODEL IPOHSBOILIC 23.0424  https://uchi.ru/
byHKIIN
122 Omnpenenenne, reOMETPUUECKUN CMBICTT 23.04.24 https://resh.edu.ru/

MIPOU3BOJHOMN

https://www.problems.ru/
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Omnpenenenue, GU3NICCKUN CMBICIT

http://school-

123 . 25.04.24 .
MIPOU3BOTHOM collection.edu.ru/
v .
124 PABHCHHC KACATEALHOI K rpadkcy 25.0424  https://www.yaklass.ru/
byHKIIH
125 VYpaBHeHHE KacaTeIbHOU K TpauKy 30.04.04 https://mathnet.spb.ru/
byHKIMN https://www.problems.ru/
IT
126 POUIBOAIHE SCMEHTAPHEX 30.0424  https://www.yaklass.ru/
byHKIUI
127 HpOHSB(i,I[HHG 3JI€MEHTapHBIX 07.05.24 https://mathnet.spb.ru/
byHKIUMi https://www.problems.ru/
128 [Ipon3BoiHast CyMMBI, TIPOU3BEACHMUSI, 07.05.24 https://mathnet.spb.ru/
YACTHOTO M KOMITO3UIIMHU (YHKIIUIA o https://www.problems.ru/
129 Ilponspoxtast cyMMEI, pOH3BEICHHN, 10.05.24  https://uchi.ru/
YaCTHOI'O U KOMITO3UIIMU (QYHKIMN
130 [IponsBoHass CyMMBI, IPOU3BEACHMS, 10.05.24 https://mathnet.spb.ru/
YaCTHOTO U KOMITO3UIIMU (YHKIIMH o https://www.problems.ru/
131 KonTponbnas padora: "[IponsBonnas” 14.05.24
[ToBTOpenue, 06001IeHNE,
132 CUCTEMAaTU3ALIMs 3HAHUN: 14.05.24 https://www.yaklass.ru/
"VYpaBHeHus"
[ToBTOpenue, 0600IIEHNE, https://mathnet.spb.ru/
133 . 16.05.24
cucTeMarusanus 3HaHui: "OyHkuun" https://www.problems.ru/
134 WroroBas koHTpoJsibHas paboTa 21.05.24
135 HToroBasi KOHTpOJIbHASA paboTa 21.05.24
I1
136 OBTOpeHHUe, 00001IeHHE, 73.05.04

cUCTEeMaTH3aInsI 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie

o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HanOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIUM Ha OTpe3Ke
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10

Haxoxnenne HanboubIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(yHKIMHM Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIHU Ha OTpe3Ke

12

13

14

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4IlIero pelieHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelIeHus B
MPUKJIAAHBIX 3a7a4ax

15

[Tpumenenne npou3BOHOM IS
oTpeJieJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOTHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
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rporecca, 3a1aHHoro GopMyJIoi uiu

rpaduKom

17 Kommnosumus hyHkmmit

18 Kommosurus ¢pyHKIuit

19 Kowmnozunus dyHkiuit

20 I'eomerpuueckue 0Opas3pl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

2 KonTponbnas padora: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

3 [lepBooOpazHas, OCHOBHOE CBONCTBO
IEepBOOOPA3HBIX

24 [TepBooOpazHbie 3eMEHTapHBIX QYHKIUH.
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX

)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
UHTerpana

7 Boruncnenue onpenea€HHOro nHTerpana
o ¢opmyne Horotona-JleiiOnuma

73 Brruucnenue onpenenéHHOro HHTerpana
o ¢opmyne HeroTona-JleiiOuuma

79 [IpumeHneHue nHTerpana g HaX0XACHUS
iouaed miocKux Guryp

30 IIpumeHeHne nHTerpana 1Jis1 Hax0XKACHU
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00BEMOB reOMETPUUECKHX Tell

[Tpumeps! pemennii quddepeHnaIbLHbIX

31 .
ypaBHEHHI

3 [Tpumeps! pemennit qudQepeHraIbHbIX
YpaBHEHUU
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
i QepeHIranbHbIX ypaBHEHUH

34 Konrponbnas padota: "[lepBooOpazHas u
uHTerpan

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U TpapuKu

18 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

42 OT160p KOpHEI TPUTOHOMETPHUUECKHUX
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YPaBHEHUI C TOMOIIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUYECKHIX

43 YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpuuecKux
HEPAaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenue TpuroHomMeTpuuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX QYHKIHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELIEHUS
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Jorapu(MUUECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS

55 Jorapu(MUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
norapuMIUYECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHATLHBIX HEPABEHCTB
60 OcHOBHBIE METOABI PELICHUS
UppalMOHAIILHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHUS
UppalMOHATLHBIX YPaBHEHUI
2 I'paduueckue METOBI pEIICHUS
MppaIMOHAEHBIX YPaBHEHHUH
63 I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHBIX YPaBHEHUM
64 I'paduueckue METOBI pELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI peIICHUS
Jorapu(pMUUECKUX ypaBHEHUI
66 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckne MeTomBI pEIICHHS
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68

Jorapu(MUUECKUX HEPABEHCTB

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(pMUUecKux
YpaBHEHUI

69

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(PpMUIECKUX
YpaBHEHUU

70

71

72

I'paduueckue METOIbI PELICHNUS
[I0Ka3aTeIbHBIX U JOrapu(pMUUECcKux
HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

Kontponbnas padota: "MppanuoHaibHbie,

NoKa3aTesbHbIe U Jorapudmudeckue
HepaBeHCTBA"

73

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (pOpMbI 3arucu
KOMIIJIEKCHOT'O YHCIIa

74

75

76

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerndeckre onepaum ¢
KOMILJIEKCHBIMU YHCIIaMHU

77

N3o0paxkeHne KOMITJIEKCHBIX YHCeT Ha
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KOOp,I[PIH&THOfI IIIIOCKOCTH

N300pakeHNe KOMIUIEKCHBIX YHCEI Ha

78 KOOPJIUHATHOMN TIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenesnu
13 KOMIIJIEKCHOT'O YHUCIIa

20 ®opmynia Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa
[IpuMeHeHne KOMIUIEKCHBIX YUCEI ISt

81 penieHus GU3NYEeCKUX U TeOMETPUIECKHUX
3aa4y

20 KonTponbhast padora: "KomiuiekcHbie
yucna"

83 Harypanbnble u nensie yucna

84 Harypanbnsle u niensie yucna

85 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJbIX YUCell

26 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LETIBIX YU CEIl

g7 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
neneix gucen: HOJ[ m HOK

28 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
nensix yucen: HOJl m HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYJIIO

90 [IpuMeHeHne MpU3HAKOB AETUMOCTH

LEJIBIX YUCEII: OCTATKH 110 MOYJIIO
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91

92

[IpumeHeHne MpU3HAKOB AETUMOCTH
LETIBIX YKCcell: anroput™ EBkimna st
pelieHus 3a/1a4 B LEeNbIX YHCIIax
Kontposbnas padota: "Teopus menbix
yucen"

93

Cucrema 1 COBOKYTHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

94

95

96

Cucrema 1 COBOKYTHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MPPaLMOHAIIBHBIX
ypaBHEHUN

97

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKA3aTeIbHBIX
ypaBHEHUH

98

99

100

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux

YpaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIEeCKUX
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101

102

103

104

YpaBHEHUI

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pa3IMyYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIPETaLUs OTyUYEeHHBIX
pe3yJIbTaToOB

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3nMYHbIX 00JacTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TTOTyUYEeHHBIX
pe3yJIbTaToOB

[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM
YKU3HU, UHTEPIIPETALUS TOJTyYEHHBIX
pe3yJIbTaToOB

Kontponbnas pabora: "Cucremsl
panMoHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEeHHH"

105

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106

107

PanmonanbHbIe HEpaBEHCTBA C
napameTpamu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

109

WppatmonanbHble ypaBHEHUS,
HEPaBEHCTBA C IMapaMeTpamMu

I/IppaLII/IOHaJ'ILHBIC CHUCTEMBEI C
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napameTpamu

110 ITokasaTenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMmu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

Jlorapudmuueckue ypaBHEeHUs,
HEPaBEHCTBA C apaMeTpamMu

112

113 Jlorapudmuaeckue CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

115

116 TpUroHomMeTpr4eCcKue CUCTEMBI €
rapameTpamu

[TocTtpoenue u uccnenoBanue
17 MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallHil C MOMOIIBIO YPABHEHUH C

napameTpamu

ITocTpoeHue u ucciaenoBaHue
118 MaTeMaTUYECKUX MOJEIIEH peaabHbIX
CUTYAaIUH C IOMOLIBIO CUCTEM YPABHEHUHN

C rmapaMeTpamMu

ITocTpoenue u uccienoBanue

119 MaTeMaTHYECKUX MOJIENIel peanbHbIX
CUTYallUH C IOMOILBIO CUCTEM YPaBHEHUM
C mapaMeTpamMu

120 KonrtponbHas pabdora: "3anaun ¢




121

napamerpamu"

[ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanui: "YpaBHenus"

122

123

124

[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"
[ToBTOpeHuE, 0600MIIEHNE,

cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHME, 0000MIICHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

125

126

127

[ToBTOpenHue, 06001EeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHME, 0000MIIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE,

cucteMaTtu3anus 3Hanuii: "[IponsBogHas u

e€ npumeHeHue"

128

[ToBTOpenue, o6o0IIEHNE,

cucteMatusaius 3Hanuii: "[IponsBoanas u

e€ npumeHeHue"

129

130

131

[ToBTOpenue, o6o0IIEHNE,

cucrtemaTtusanus 3Hanuii: "IIponsBoaHas u

e€ npumMeHeHue"

[ToBTOpenue, 06061IeHNE,

cucreMarusanus 3HaHui: "HMHTerpan u ero

npuMeHeHue"

[ToBTOpeHue, 060061IeHNE,
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cucrtemaTtusanus 3Hanuil: "OyHkuun'

[ToBTOpenue, 060061IeHNE,

132 . 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

133 [ToBTOpenue, 06001IeHNE, !
cucteMaTtu3aius 3Hanuit: "Oynkuun"

134 Hrorosast koHTpobHas paboTa 1 1

135 HTorosas KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpEHME, 0606LHCHI:IG, |
CUCTEMaTH3aIis 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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