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IMNOACHUTEJIBHASA 3AIINCKA

VYueOHslii Kypc «Anrebpa W Hayala MaTeMaTHYECKOTO aHaJIN3a» SBISIETCS
OJIHUM W3 Hambosee 3HAYMMBIX B IMpOrpamMMe CpeIHero ooiero oOpa3oBaHUS,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0azy aJis
U3YyYCHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (OPMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIIICHUE O0yUYaIoMXcs Ha YpPOBHE, HEOOXOAMMOM
JUI OCBOEHHUS MH(GOPMATUKH, OOIIECTBO3HAHNUSA, UICTOPHH, CIOBECHOCTU U JIPYTUX
JUCHMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaroliuecs OBIIaJI€BaOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, Koropas (opMyIupyeT CBOHU
JTOCTHKECHHSI B MATEeMaTH4IeCcKoil (hopme.

VY4eOHblll Kypc anreOpsl M Havyajl MaT€MAaTHYECKOro aHaJIh3a 3aKJa/IbIBaeT
OCHOBY /Ul YCIIEUIHOTO OBJIAJICHUS 3aKOHaMHM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMaHUsl OCHOBHBIX TEH/ICHUUH Pa3BUTUSI SKOHOMHUKHU U OOLLECTBEHHON JKU3HH,
IO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh UX IS JaldbHEHIIero oOpa3oBaHUsS U B
MOBCEIHEBHOM XuU3HHU. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU ainreOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKA3bIBATH
YTBEPKACHUS C TMOMOIIBIO WHAYKIIMA U PAcCyKIaTh NEAYKTUBHO, MCIOJIB30BaTh
000011IeHHEe W KOHKPETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTHUYECKOE MBIIIICHHUE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YE€CKOIrO
aHaJIn3a» 00ydYaroIIMecs IMONTy4YaroT HOBBIM ONBIT pEIICHHs NPUKIAAHBIX 3ajad,
CaMOCTOSITENTFHOTO TOCTPOSHUSI MaTeMaTUYECKUX MOJEJICH pealbHBIX CUTYaIlUH,
UHTEPIPETAllMd  TOJYYCHHBIX  PEUICHUH, 3HAKOMATCS C  NpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MpHpPOJAE, HAayKe U HCKYCCTBE, C
BBIIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00nanaeT 3HAYUTEIHHBIM BOCIUTATENIBHBIM TMOTEHIIHAIIOM,
KOTOPBIA peanm3yeTrcs Kak uepe3 y4eOHbIi MaTepuan, CIOCOOCTBYIOIINN
(GOopMUPOBAaHHIO HAYYHOI'O MHPOBO33PEHHs, TaK W Yepe3 CHeuu(UKy y4dyeOHOMH
NeSTeNbHOCTH, TpeOylolel MpOJOJKUTENIbHON  KOHUEHTpalud BHUMAaHMUS,
CaMOCTOSITEJIbBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIYYECHHBIN
pe3yIbTar.

B ocnoBe wmertomamkum oOydeHus anreOpe M HayalaM MaTeMaTHYEeCKOTrO
aHaJIM3a JIKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hayaja MaTeMaTH4YECKOIro
aHaJIM3a» BBLAEIEHBI CIEAYIOLUUE COAEPKATEIbHO-METOANUECKUE TUHUM: «YHucna
U BBIYUCIIEHU», «DyHKINK U Tpadukny, «YpaBHEHUS U HEepaBeHCTBa», «Hagana
MaTeMaTHYeCcKoro aHanu3a», «MHoXecTBa H Jloruka». Bce ocHOBHbBIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM H3Yy4YalOoTCsAd Ha MPOTHKEHUU [BYX JIET
oOydeHUs1 Ha YpPOBHE CpEAHEro oO0IIero oO0pa30BaHMs, €CTECTBEHHO JOMNOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU W pasnaesiamu. [laHHBIN
y4eOHBI KypC SBISI€TCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebe
COJIep)KaHUE HECKOJIbKMX MAaTeMAaTHYECKUX JHCLUUILIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMATUYECKUNM AHAIU3, TEOPUS MHOXECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBJaAeBarOT Bc€ Oolee
MIMPOKUM MAaTEMATHYECKUM annapaTroM, y HUX IMOCJIEI0BaTeIbHO (popMupyercs u
COBEpPULICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYIO MOJEIb peaJbHOU
CUTyalluu, MPUMEHATh 3HaHUs, NOJyUYEHHBIE MIPU U3yYEeHUU YUeOHOro Kypca, s
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3aJaul, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAs JTUHUA «YUHCma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 0011ero oopasosanusa. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0co0O€ BHUMaHuE  yJensercs  (OPMHUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUM, BKIIOYAIONIMX B CEOsl MCIOJNb30BAHUE PA3THYHBIX
dopM 3amucu 4ymciIa, YMEHHUE JAeNaTh MNPUKHUIKY, BBIMOIHITH NPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIpAXXEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIMMCsT MHOYKECTBA HATypalbHbIX, IEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KakIOM H3 JOTUX MHOXKECTB pacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud M OMNEpaluu: JeJICHHE Halemo,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBIX YHCEN, OCOoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHS HATYPAJIbHOM CTEIIEHM HAa MHOXKECTBE KOMILJICKCHBIX YMCEIN.
biaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMH HUX IIPUMEHEHMS IS PELICHUS Pas3IM4YHBbIX 3a7ay
(dopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MAaTEMaTUKHU KaK HayKu U €€ poju B
IOCTPOEHUU MOJIEIEN peasbHOr0 MHUpPA, LIMPOKO MCIONb3YHOTCS 000OIIEHHE U
KOHKpETHU3aLUs.

JIunna «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHUU BCETO
oOydeHHUs1 Ha YPOBHE CpEIHEro oOLero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
pasznene IIporpamMmbl IPEeAyCMOTPEHO pEUICHUE COOTBETCTBYHOIMX 3axad. B
pe3ysnbrare 0Oydaroluecss OBJIAJEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHHS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX H
TPUIOHOMETPUYECKNX YPABHEHUU, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlomydeHHbIE yMEHHsS IIMPOKO HCIOJB3YIOTCS IpU
UCCIIEJOBAaHUM (PYHKIUH C TOMOIIbIO NPOU3BOJHOM, IPU PELIEHUU MPUKIIAJIHbBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAaUOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHast conepkaTesibHasi TMHUS BKJIIOYAaeT B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBITIOJIHATHL  pacu€Tel 1o  (dopmynam, mpeoOpa3oBaHUsl  PAMOHATBHBIX,
UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BbIPAKEHUI,
colepKalux CTeneHH U Jorapudmel. braromaps u3ydeHUI0 anreOpandecKoro
Marepuajga NPOUCXOAUT  JalbHEWIIEEe  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0y4aromuxcsi, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, pabOTBl C  CHUMBOJBHBIMH  (opMamu,  NpeACTaBICHUS
3aKOHOMEpPHOCTEN M 3aBHCHMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(QQGeKTUBHbIE HMHCTPYMEHTBHI ISl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJa4, HArJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKHU.

ConepxarenbHO-MeTOANYECKAasT JUHUS «DyHKIMM W Tpaduku» TECHO
NEeperieTaeTcd C APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4aET MOCAEA0BATEIbHOCTh U3YUEHUS MaTepuaia. M3yueHne cTeneHHou,
MO0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIMMA, UX CBOMCTB
u rpadukoB, ucnonab3oBaHue GQYHKIUN I pPEelIeHUs 3ajad U3 APYTrux y4eOHBIX
NpPEAMETOB U PEATbHON KU3HU TECHO CBA3AHO KAK C MAaTEeMAaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YypaBHEHUN W HepaBeHCTB. [lpu 3TOM Ooiblioe BHUMaHUE
yaenserca (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HUCCJIEAOBATh IMOJIYYCHHbIC (YHKIHUU, CTPOUTH HX
rpaduku. MaTtepuan 3TON cojepKaTeIbHOW JTMHUU HAIICJICH Ha PAa3BUTHUE YMEHUM
U HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMe: aHATUTUYECKOH, rpaduueckoil u crmoBecHoil. Ero usydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas JuHUg «Hadana MareMarnyeckoro aHaian3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX 00YyYaromuMcs, Tak KaK y HUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpadKu  CIOXKHBIX (YHKIUH, OMpeAessITh HMX HAuWOOJbIINE W HAUMEHBIINE
3HA4YE€HUs, BBIYUCIATH IUIOMATU (GUTryp U 0OBEMBI TEN, HAXOAUTh CKOPOCTU H
yCKOpeHusi TporeccoB. JlaHHasi cojep:kaTeibHas JHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJIEJIEd pPealbHbIX CHUTYyalui,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHajau3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYEeCKasl THHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOs HJIEMEHTbl TEOpPUM MHOXKECTB M MaTeMaTU4YeCKOW Joruku. TeopeTruko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOIHHOW MaTeMaTHKU
U TpeaiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIONINI BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHM CBSI3bIBAIOT pa3HbIE MaTEMaTHYCCKUE
JTUCITUIUITMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXHOCTh OOy4YarImeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJb30BAaTh €r0 /I BBIPAKEHUS CBOUX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMM M CIIEIOBAHHE OIpeaeIEHHBIM
OpaBWJiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4Jaronmxcsi, To3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTMYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUS.

B yuebnom Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOIO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICITHUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CTBOBaTh (OPMHPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIETEH peambHBIX
CUTyallMii, HCCNEOBaHUS HITHUX MOJENeH C TOMOIIBI0 ammapara aireOpsl u
MaTeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJabTaToB. Takue
3aJIaHUs BIUICTCHBI B KXK/IBIN U3 Pa3/eiioB MPOTPAMMBI, TTOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HWCIOJIB3YETCs IS PEHIeHUs TMPHUKIaAHBIX 3anad. [Ipu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JHlesitenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHS TPUKIAIHBIX 3a7ad
OpraHHU3yeTCs B MPOLECCE U3YUEHUSI BCEX TEM YUeOHOTo Kypca « Anredpa v Havasia
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wusyuyenme yueOHOrOo Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanu3a» oTBoauTcsa 272 yaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

Pabouast mporpamMmma ydueOHOTrO Kypca «Anredbpa u Havyajla MaTeMaTUYECKOTO
ananu3a» 10 Kmacca COCTaBJieHa COTJIAaCHO TOJAOBOMY Y4eOHOMY KaJIeHIApHOMY
rpaduxky MBOY Ilnogopoanas COILLL Nel6 na 2024-2025 yueOusbiii rox Ha 134
gaca(4 uaca B Hedemo). PacxoxkaeHue dYacoB KOMIIGHCHUpPYETCS 3a CUér
WCIIOJIb30BAHUSI YaCOB YIUIOTHEHHUS Y4eOHOro Marepuaja B TE€UEHHE y4eOHOTO
roja.



PaGouas mporpamma yueOHOro Kypca «Anrebpa u Havyalla MaTeMaTUYECKOTO
ananu3a» 11 kjmacca COCTaBISIET COTVIACHO TOJIOBOMY Y4eOHOMY KaJIeHIapHOMY
rpaduxkyMBbOVY Ilnogopoanas COII Nel6 na 2024-2025 yuebnsiit Tox Ha 132
yaca (4 uyaca B Hezgemwo). PacxoxieHue YacoB KOMIIGHCUPYETCS 3a CUET
WCIIOJIb30BAHUSI YACOB IOBTOPCHHsI y4eOHOTO Marepuana B TEUCHUE y4eOHOTO
roja.



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE NPOOU, MPOLICHTHI,
OeckoHeuHble mepuoanueckue apobu. Ilpumenenue apobeil M TPOLEHTOB s
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIIEH 3HAHUU U PEAJIbHOW KU3HMU.

JleficTBUTENbHBIE YHWcCla. PalMOHaNbHBIE W MPPALMOHAIBHBIE YHUCHA.
Apudmernueckre  omepalMu € JCWCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNEUCTBUTEIBHOTO YMCIIa U €ro cBoicTBa. [IpnOnmxE€HHbIE BHIYMCICHMS, TIPABUIIA
OKpPYTJIEHMS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM TnokazateneM. bunom Herotona. Hcnosb3zoBaHue
NOAXO0AsIIeNd (POPMBI 3aMKUCH ACHUCTBUTENbHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapu¢ma. J[lecsTuuHble W HaTypasbHbIE
J0rapu(pMBl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
ApPKKOCHHYC ¥ apKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCMIIBHBIE ypaBHEHMS W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIBIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJI€EH ¢ ocratkoM. Teopema be3dy. MHOrounensl ¢  LEIbIMU
koadurnmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENEHH U KOPHH.

HppannonanbHbie YpaBHEHHS. OcHOBHbIE METOJBI peneHus
VPPALMOHAIBHBIX YPaBHEHU.

[lokazarenbHble ypaBHEHMSA. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoGpa3oBanue BbIpaKeHUH, COAEPIKALUX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHEHUH. OCHOBHEbIE METO/TBI pelieHus
norapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TPUroHOMETPUYECKUX YPABHEHU .



Pemenne cucrem JIMHENHBIX YpaBHEHMM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OnpenenuTens MaTpulbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUYMCIICHHE €T0 3HAYEHUS, TPUMEHEHUE ONPEACIUTENS I PELICHUS
CHCTEMBI JIMHEHMHBIX YypaBHEHHU. PelieHne npukinagHbIX 3a7ad € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHuW. lccienoBaHne IOCTPOCHHOM MOJEINA C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyallMH C I[OMOULIBIO
ypaBHEHH U HepaBEeHCTB. lIpuMeHeHHe ypaBHEHMN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTeil HAyKW M pealbHOU
KU3ZHU.

DyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumms ¢ysxkuuid. I'paduk  QyHKIMU. OnemMeHTapHble OpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTOsiHCTBA. UETHBIE M HEeUETHBIE PyHKIIMU. [lepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbITee 3HaYeHUsT QYHKIIMHA HA POMEXKYTKE.

Jluneitnasi, KBajpaTuyHash W ApOOHO-TMHEHHAs (PYHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpadrKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIICHM C HATYPAaJIbHBIM ITIOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (yHKIMH, UX CBOMCTBA U TpaUKH.
Ncnonb3oBanue rpa@ukoB GyHKIMM 715 pellieHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOIO apryMEeHTa.

QOYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEallbHbIX MPOLECCaxX U SIBICHUSIX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Hauvana MmaTeMaTH4eCcKOro anajamusa

[TocnenoBarenpbHOCTH, CHOCOOBI 3aJaHus MoOcieAoBaTelbHOCTEH. MeTton
MaTeMaTU4eCKOn WHTyKIIHH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJIeI0BATENbHOCTU. VICTOpHUST BOZHMKHOBEHUSI MAaTEMaTUYECKOrO0 aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTpuueckasl mporpeccuu. beckoneuno yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH FeOMETPpUYECKON
pOrpeccu. JINHENHBIM U 3KCIOHEHIMAIBHBIA pocT. Uucno e. @opmyrna CI0KHbBIX
npoueHToB. Mcrnosib30BaHME NPOTPEcCHH JIA  PELICHUS peajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HemnpepoiBable GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (GyHKIMI HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB [JIsi PEUICHHUS HEpPaBEHCTB. [IpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GYHKIMHI 7151 perieHus 3aad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeeHne, TeOMETPUIECKUN U
(bu3HYecKuil CMBICT TPOU3BOJAHON. Y paBHEHHUE KacaTeIbHOUN K TpaduKy QyHKIIUU.

[IpousBoanbie  2yeMeHTapHbIX  ¢GyHKOM.  [Ipom3BomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO YU KOMIO3ULIMH (YHKITUH.

MHo:xecTBa U JIOTHUKA

MHOkeCTBO, OnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. [lnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO —amnmapara s
ONMCAHUS PEATbHBIX MPOLECCOB W SBJICHUM, MPHU PEUICHUU 3a7ad M3 JPYyTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KITACC

Yuciia 1 BBIYUCICHUSA

Hartypanbnbie u nensie yucna. [IpuMeHeHrne npU3HAKOB JEIMMOCTH LEbIX
gyucen, HanOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octatkoB o moay:nto, anropurMa EBkiuaa s pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble uuncna. AnreOpamveckas M TpUTOHOMeETpUyeckas (OpMbl
3aMucy KOMIUIEKCHOTO 4YHcnia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil creneHun u3 KOMIUIEKCHOTO uucina. [IpumeHenue
KOMIUJIEKCHBIX YMCEN IJIs1 PeIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMsI 1 HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPAaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OCHOBHbBIE METOABl PEIICHUS [OKa3aTeIbHBIX H  JIOrapu(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEHICHUS CHUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPaMHU.



[IpumeHeHnue  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/ad M3 pa3UyHbIX o0JIacTeil HayKu M peasibHOM
YKU3HU, UHTEPIPETALNS [IOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPaPUKH

I'padux xommosuruu Qyskuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckne Meroabl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QYHKUMA [UIsI HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJlad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajausa

[IpumeneHnre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxoxaeHue  HamOONbIIEro M HAUMEHbBILEro  3HA4YECHUH
HENpepbIBHON (QYHKIIUU HA OTPE3KE.

[IppmeHeHne nTPOU3BOMHOM IS HAXOXKACHUS HAWIIY4IIErO pEIICHUS B
NPUKIAIHBIX 3a/1a4dax, Uil ONPENENICHUS CKOPOCTM M YCKOPEHHMS Ipouecca,
3a1aHHOTO (DOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3nasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHUs epBOOOPa3HbIX.

WNurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncienue
onpenenéHHoro uHTerpaia mo ¢popmyie Heiorona-JleiOuura.

[Ipumenenne uHTerpajia Ajs HAXOXKJIEHUS IUIOMIAJEH IJIOCKUX (Uryp u
00BEMOB r€OMETPUUYECKUX TEJl.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTtuyeckoe
MOJIEIMPOBAHUE pPEAIbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIranbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCH U APYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMSAMHY U Ha3HAYEHHUEM;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM IKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIXKEHMM B JAPYrMX HayKax, TEXHOJOrHusX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOIro Hapoja, cpopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTHUYECKOTO IMOBEICHMS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUM HAyKH M JEATENbHOCTbIO YYEHOrOo, OCO3HaHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUIeHUH, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaT€MaTHUYECKUM aCleKTaM pa3jIndyHbIX BUIOB HCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHUSA:

cOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTEeMaTHUYECKUE 3HAHUA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370POBbIO (3/I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTJIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3HMUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEINBHON IE€ATEIbHOCTBIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyayuieit mnpodeccun U peaar30BbIBaTb COOCTBEHHBIE >KU3HEHHbBIE IJIaHbI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3OBaHUIO W
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIIPABIEHHOCTH;

7) IK0JIOrH4eCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITOHUMAHHE BIIUSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBLHOU
cpenbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPpoOJieM, OpUeHTAIUs
HAa TPUMEHEHHE MATEMAaTHMYECKUX 3HAHUM g pelieHus 3ajady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTEMaTUYECKONH HayKh Kak cdepbl UYeIOBEUECKOW MESITeIbHOCTH, ITaloB €€
pa3BUTUSA M 3HAYUMOCTH [IJI1 Pa3BUTUS UMBUJIU3ALMHU, OBJIAJICHUE S3BIKOM
MaTE€MaTUKU W MaTEeMaTUYECKOM KyJIbTypOH KakK CpeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TpYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTebHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHUWA, OTHOLICHUH MEXIy MOHATHSIMH, (POPMYIUPOBATH
oTpesieNieHus MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALINY,
OCHOBaHUs AJ11 0000IEHUS U CPaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpMyJIHMpoBaTh U  NIPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIOEHUSAX U YTBEPXKICHUSX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUNIL;

JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE€ U OT MPOTHUBHOTI'0), BEICTpanBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX IACHUS U BHIBOJIbI;

BbIOMpATh Ccrnocod pemeHuss y4eOHOM 3aaaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAIMH ¢ y4&ToM
CaMOCTOATEJIBHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBATH THUMOTE3Y, apryMEHTHPOBATH
CBOIO [TO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, sIBJIICHUS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITENbHO (POPMYTHpPOBaTH OOOOIIEHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BbIIBUTATh
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISBJISITh J€QUIUTH MHPOPMALUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]a4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CHUCTEeMATHU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3jIM4HbIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEXKHOCTh uH(popmanuu 1o CaMOCTOSATEILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIe el CTBHSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH IMOJYYEHHBIN pE3yJIbTarT;

B X0/i€ 0OCYXJI€HUS 33/JaBaTh BONPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI,
npobsieMbl, peuiaeMol 3aJayd, BBICKA3bIBaTh MWJIEW, HAICJIEHHbIE Ha IOHMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHUS C CYXKJICHUAMM JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me€ M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAaThl PEUICHUS 3a1a4yi, dKCIIEPUMEHTA, UCCIEI0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € Y4YETOM 3ajaad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranuzamnus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4H, BIOMPATh CIOCOO PEIIEHUS C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUN ¢ Y4ETOM HOBOW MH(OpMAIIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABbIKAMU  IO3HABaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMu CaMOMNPOBEPKH, CAaMOKOHTpPOJS Mpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBSICHITh IPUUHUHBI
JNOCTHKEHHSI WIIH HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboOThl MNpU pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh L€lb COBMECTHOM
JeSTeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPabOThHI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYXJAaTh MpOIEcC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIbKUX JTIOACH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CykaeHMsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JECHCTBUSA C JPYTMMH 4YIEHAaMH KOMaH]bl, OLICHUBAaTh
Ka4yecTBO CBOErO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koHnmy oOyuenus B 10 kiacce oOydvaromuiics NOJYYHUT CIEAYIOLINE
OpeaIMEeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucna v BIYUCTCHUA:

CBOOOJHO OIEpUPOBATh MNOHATHSAMHU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXKECTBa
paLMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl PEIIeHUs] NPUKIAJAHBIX 3a1ad U3
Pa3IUYHBIX OTPACJEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIEHUS, IPABUJIA OKPYTJIECHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCICHUM;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IEeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENBHBIX YNCEN IS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajIbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I1OKA3aTelNeM;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: JIOrapudMm YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(DMBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YHUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHM-CIICICTBUS, PABHOCHIIbBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHOMW MEPEMEHHOM,
MHOTOUWIEH C LEeAbMH KO3 (UIMEHTaMH, KOPHM MHOTOYJIEHa, NIPUMEHATH
JICJICHHE MHOTOWIEHA HAa MHOTOYIEH ¢ OCTAaTKOM, Teopemy besy u teopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
MCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIsl BBIYUCIICHHUS €0 3HAa4yeHus,
IPUMEHSTh ONPEACIIUTENIN Ul PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAallMH C MOMOILIBIO CUCTEMBI JUHEWHBIX YPaBHEHUH,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTpPULl U ONPENEIIUTEIIEH,
MHTEPIPETUPOBATH NOJyYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMHM [UJIsi TMpeoOpa3oBaHUs
BBIPAKCHUN;

BBIIIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALLNX CTENEHH C
paLMOHAIIBHBIM I1I0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBA aorapudmon TULSI npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHIMHU: HpPpAlMOHAIbHBIE, MOKAa3aTeIbHbIE U
aorapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCHIIBHBIX
IIEPEX0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBbI Ul IPpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoAumble (OpMyNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPAKECHUSI, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapaTa ajreopsbl.

DYyHKUMU U TpaPuKH:

CBOOOJTHO OTEpPUPOBATh MOHATUSMU: (PYHKITUS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aUMHO OOpaTHble (PYyHKIMHM, Kommo3unus GyHKIUH, Tpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIUI;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: O0JACTH ONPENEIEHUS U MHOMKECTBO
3HaYeHUHN QPYHKIMH, HYJTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZIHO ONEpUPOBATh TMOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyeckre (QPyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMW, HauOoJblllee M HAaWMEHbIee 3HaueHWEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOJHO ONEpPUPOBATH MOHATUAMMU: CTENEHHAs QYHKIUS C HATYPAJIbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEIBIM
nokasaresieM, rpauk KOpHsS N-od CTeneHu Kak (YHKIHMH OOpaTHOW CTENeHH C
HATypaJbHbIM OKa3aTeJeM;

ONEepUPOBATh TMOHATUAMM: JUHEIHHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BHIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOZHO OIEpUpOBaTh IMOHATHAMM: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA M rpaduKH, MCHOJB30BaTh MX rpadUKH AJis pElIeHUs
YPaBHEHH;

CcBOOOZHO ONEpUpPOBaTh MOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
olpeziesieHue TPUTOHOMETPUUECKUX (DYHKIMI YHCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JUIsE  UCCIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIpXaTh (HOpPMyIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauyana maTeMaTH4ecKOro aHAJIM3a:

CBOOOZIHO ONEpUpOBaTh NOHATUAMM: apumeTHyeckas M IeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reoMeTpruuecKasi Iporpeccus, TMHEHHbIN U
AKCIMOHEHUUATBHBIN pOCT, (POpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIOJb30BaTh NPOrPECCUU JJIs PEIICHUs pealbHbIX 3aJad MHpPUKIIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHIATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIC TOCIEI0BATEIILHOCTH,
NMOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a Kak aHaiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: HEMPEPbIBHbIE (QYHKIHUHA, TOYKHU
paspeiBa rpaduka QyHKIIMHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpepbIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM NIl pelIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IMPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K TpaduKy QyHKITUY;

BBIYHCIIATH MTPOU3BOAHBIE CYMMBbI, TIPOU3BEIACHUS, YACTHOTO M KOMIIO3UIIUU
NBYX (YHKIIMH, 3HATh TIPOU3BOIHBIE JJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOIb30BaTh T€OMETPUUECKUNH U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh  MOHATHUSIMU:  MHOXECTBO, OIEpaluyd  HaJ
MHOECTBaMHU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONKCaHUs PeaJbHbIX
MIPOLIECCOB U SIBJICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTHX yYeOHBIX MPEAMETOB;

CBOOOJITHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHUE-
CJIEACTBUE, CBOMCTBO MAaTeMaTHYECKOT0 0OBEKTA, 1I0Ka3aTeIbCTBO, PABHOCUJIbHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy o0Oyuenns B11 kiacce o0Oydyaroluiics NOJYYHMT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTCHUSA

CBOOOJHO ONEpPUPOBATh TMOHSATUAMHU: HATypallbHOE U 1EJI0€ YHUCIIO,
MHOXECTBA HATypaJIbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
nenbix yncena, HOJ[ u HOK HaTtypanbHBIX uncen s peuieHus 3aaad, IpUMEHsITh
anroput™ EBkinuna;

CBOOOJHO OMNEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJIO, 3aIluChIBATh
HaTypaJIbHBIC YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMHU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO ONEPHUPOBATH TOHITHAMU: HppAlMOHAIbHBIC, MOKAa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PaBHOCUJIBHBIX MEPEXOJIOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TNPU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSTh  HEOOXOIuMble  (QOPMYJbI ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATHUSMH: CHCTEMAa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TI0KA3aTEIbHBIX U
JorapuMUYECcKUX YpaBHEHUN U HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VMppalOHAIbHEIE, ITOKA3aTEIIbHBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAep Kalye MOAYJIA U IapaMeTpBbl;

NPUMEHSTH TpaduuecKre METOAbI JJI PElIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C mapaMeTpaMu;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQ)KCHUSI, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 33/a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afmapara anreopsl,
MHTEPHPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DOYyHKUMU U TPaPuKH:

CTpOUTh TpaduKu KOMMIO3UIMK (GYHKIUNA C TOMOIIBIO DIEMEHTAPHOTO
WCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JABYX (DYHKIIHIA,

CTPOUTh TeOMEeTpUYecKHe o0pa3bl YpaBHEHMM U  HEPaBEHCTB  Ha
KOOPJMHATHOU IIOCKOCTH;

CBOOOJHO OMEPHUPOBATH TMOHATUSIMU: TpapuKH TPUTOHOMETPUUECKUX
dynKImi;

OPUMEHATh (QYHKIMU U1 MOJEITUPOBAHUS M HUCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauvana MaTeMaTH4ecKOro anajamsa:

WCIIOJIb30BaTh MPON3BOIHYIO JIJISI HCCICIOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIIEE 3HAUCHHST (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BATh MPOM3BOAHYIO [UJII HAXOXJICHHUS HAWIy4YlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-DKOHOMUYECKHMX, 3ajayax, i
OTpeNeNeHUs] CKOPOCTH M YCKOPEHHUs Iporiecca, 3agaHHOro ¢GopMyson WiIu

rpaduKom;



CBOOOJTHO  ONEPHPOBATH TMOHATHSAMHU: TIEPBOOOpa3Has, OIpeAeIEHHbBIN
UHTErpaj, HAXOAWTh IEPBOOOpPA3HbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTerpan no gpopmysne Hetotona-JIeionuna;

HAXOJUTh TUTOMIAH TUIOCKUX (QUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAJIA;

MMETh MPEACTABICHUE O MATEMAaTH4YECKOM MOJICIIMPOBAHUHM HA IPUMEPE
coctaBiieHus TuddepeHITnaIbHBIX YPABHEHHUI;

peliaTh NPUKJIAIHBIE 3a7a4d, B TOM YHUCIIE COUHAIbHO-D)KOHOMUYECKOTO U
(du3nuecKoro xapakrepa, CpeICTBAMU MaTeEMaTUYECKOIO aHAJIU3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHnoBaHuepasieioB u
TEMIIPOrPpaMMBbI

KoanuecTBouacos

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(undposbie)
o0pa3oBaTebHbIEPECYPCHI

MHOX€eCTBO JTEUCTBUTEIILHBIX
yrcesl. MHOrO4JIeHHI.
PanmonanbsHble ypaBHEHHS U
HEpPAaBEHCTBA.
CucreMbUIMHENHBIXYpaBHEHU N

24 2

Oynkuuu u rpaduku. CreneHHas
(GYHKIHUS C LIeTBIM MTOKa3aTeIeM

12 1

ApudmeTnueckuii KOpeHb n-on
CTETIECHHU.
HppaunoHanbHbleypaBHEHUS

15 1

[ToxazarenbHasAQyHKITHS.
IToka3zaTenbHbICYpaBHEHUS

10 1

JlorapudpmuueckasipyHKIHS.
JlorapugmuueckueypaBHEHUS

18 1

TpuronomeTpruyeCKUEBbIPAKEHUS
U ypaBHEHUS

22 2

IlocnenoBaTenLHOCTH U
MIpOrpeccuu

10 1

HenpepriBHbIeDyHKITHH.
IIpousBoaHas

20 1

[ToBTOpeHue, 00001IEHNE,
CUCTEMAaTU3alusI3HaHU I




OBILEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

134

11




11 KITACC

KosaunyecTBouyacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepasaeioB u
n/m | TeMNpOrpamMmbl Bcero Kontpoabubiepadorsl | IIpakTnyecknepaboTsl (1itppopeic)
o0pa3oBaTejbHbIEpeCypChI
| Uccnenosanue q)yHKuI/If”I C ” |
MOMOIIbIO TPOU3BOIHON
2 [TepBooOpa3Hasi 1 UHTETpa 12 1
['paduiku TPUrOHOMETPHUUECKHUX
3 ¢ynkuuit. Tpuronomerpuyeckue 14 1
HEPaBEHCTBA
UppanuonaneHsie,
4 MOKa3aTeNbHbIE U 24 1
norapudMuuecKre HepaBeHCTBA
KomnexcHbieuncia 10 1
6 HatypaibHble U niensiequcina 10 1
Cucremsl parmoOHAIbHBIX,
7 UPpaLMOHATIbHBIX 12 1
MOKa3aTeNbHbBIX U
norapuMUUECKUX YpaBHEHUIN
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpEHME, o606meHvHe, 12 )
CUCTeMaTHU3aIMsI3HAHUI
OBILEE KOJIMYECTBO YACOB I10 132 10 0
[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoandyecTBouacoB
aTraus DjexkTpoHHbIENPPOBLIEOOPA30Ba
n Temaypoka Be Kontposbabie | IIpakTuyecku A y P bp P
YyeHus TeJIbHbIEPECYPChI
/ ero | pa6orTsl epaboThI
n
MHOXeCTBO, onepayy Ha,
| patiuHt Haj | 02.09.202
MHOXECTBAMU U UX CBOMCTBA 4
2 JuarpammbiDiinepa-Benna 1 04.09.202
4
[TpumeHeHne TeoOpeTHKO-
3 MHO’KECTBEHHOIO armnapara Jyis 1 05.09.202
perieHus 3a1a4 4
PanmmonansHbIe uncna.
OOBIKHOBEHHBIE U JECITUYHBIE
4 A | 06.09.202
IpoOH, IPOLIEHTHI, OECKOHEYHBIE 4
NePUOANYECKHE TPOoOH
PammmonansHEIE YMCHa.
OOBIKHOBEHHBIE U JECSITUYHBIE
5 A | 09.09.202
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE 4
nepUOANYECKHEe IpooH
I[TpuMmenenne npoodeii U IPOIEHTOB
6 P P pon | 11.09.202

JUTSL pEIICHUs TPUKIIATHBIX 3a/1a4

4




[Tpumenenue apobeii U MPOIEHTOB

7 12.09.202
JUTSL pEIIeHUs TPUKIIATHBIX 3a/1a4 4
JlelicTBUTENIbHBIEC YHCIIA.

8 Parnmonansable u 13.09.202
UPPALUOHATIBHBIC YHCITA 4
Monayis neicTBUTENBHOTO YHCIa U

9 AYVIb A 16.09.202
€ro CBOMCTBa 4
[TpuG>xEHHBIE BEIYMCIICHHUS,

10 MpaBuja OKPYIJICHUs], IPUKUAKA U 18.09.202
OIICHKa pe3yjbTaTa BRIUUCICHUN 4
OCHOBHBIE METOJIbI PEIICHUS

11 HEJIBIX U IPOOHO-PAITHOHATBHBIX 19.09.202
ypaBHEHUH U HEPABEHCTB 4
OCHOBHBIE METO/IbI PEIICHUS

12 LENbIX U APOOHO-pALlMOHATIBHBIX 20.09.202
YpaBHEHUHN U HEPABEHCTB 4

13 BxonnasikoHTpONbHaspaboTa 23.09.202

4
MHuoro4eHbI OT OTHOM
nepeMeHHoOH. JleneHue

14 P A 25.09.202
MHOT'OYWIE€HA Ha MHOTOYJIEH C 4
octaTtkoM. Teopemabesy
MHOro4JIeHEI ¢ LEIBIMU

15 t 26.09.202

koadunmentamu. Teopema Bueta

4




ApudmeTnueckue oneparuu c

16 . 27.09.202
NEUCTBUTEIbHBIMHI YU CIIAMU 4
PemennecucreMiIMHENHBIXYPAaBHE

17 ! P 30.09.202
HUI

4
PemenunecucreMiIMHENHBIXYPaBHE

18 ! P 02.10.202

HUHI
4
PerennecucreMiInHEHHBIXYPAaBHE
19 y P 03.10.202
HUHI
4
Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenenuTeb
MAaTpHUILEI 2X2, eTo

20 P ! 04.10.202
T€OMETPUUYECKHUI CMBICT U 4
CBOMCTBA; BEIYHUCIICHHE €TO
3HAYECHUA
Onpenenurtesb MaTPULBI 2X2, €T0
TEOMETPUUYECKHUN CMBICIT U

21 METP 07.10.202
CBOMCTBA; BEIYHUCIICHHE €TO 4
3HAYECHUA
[IpumeneHnue onpeneaTuTes s

22 pPELIEHHS] CUCTEMbI TMHEMHBIX 09.10.202
ypaBHEHUH 4
Pemenne npukiiagHeIxX 3a1a4 ¢

23 HOMOIILIO CUCTEMBI JIMHENHBIX 10.10.202
YpaBHEHUN 4




Pemenue npuknaaHeix 3aa4 C

24 IIOMOUIBIO CUCTEMBI JINHEHHBIX 11.10.202
ypaBHEHUN 4
KonTtponsHas pabora:

75 "PanmoHanbHble ypaBHEHUS U 14.10.202
HEpaBEHCTBA. 4
CucTeMbUITMHEMHBIXYpaBHEHU "

OyHKIHSI, CIIOCOOBI 3aJaHUS

26 ¢ynkuuu. Bzaumuo o6paTHbie 16.10.202
¢ynkunu. KomnosunusadyHKImii 4
I'padux QyHKIIMN. DIEeMEHTapHbIE

27 npeoOpa3oBaHus rpaduKoB 17.10.202
byHKIUH 4
I'padux byHkIIH. DnemMeHTapHBIC

28 npeoOpa3zoBanus rpaduKoB 18.10.202
byHKIUI 4
OO6nacTh onpeneneHus u

29 MHOECTBO 3HAUCHHUH ()yHKITHH. 21.10.202
Hymu pynkiuun. [TpomexxyTku 4
3HaK MOCTOSHCTBA
O6nacTh onpeneneHus u

30 | MHOKECTBO 3HAYCHUH QYHKIIUH. 3.10.202
Hynu ¢pynxnun. [IpomexyTku 4
3HaK MOCTOSIHCTBA
Ué&tHble 1 HEYETHBIE (PYHKITHH.

31 [epuonnyeckue pyHKIHM. 24.10.202
[Tpomexy TKEIMOHOTOHHOCTH(YHKII 4

nmn




MakcHuMyMBbI 1 MUHUMYMBI
¢bynkuun. Hanbonpiiee u

32 25.10.202
HauMEHbIlIee 3HaYeHUE (PYHKIINH 4
Ha MPOMEXYTKE

13 JInnelnas, KBVaZ[paTI/I‘lHaSI " 06.11.202
IpoOHO-NMHEeNHHas QyHKIUU 4
DJIEMEHTAapHOE UCCIIEIOBAHUE U

34 MOCTPOCHUE TPaAUKOB ITHX 07.11.202
byHKIMMA 4

35 CreneHsb ¢ 1IEIbIM TOKA3aTeNIEM. 08.11.202
bunom Herotona 4
CrenenHast GyHKIHS C

16 HaTypaJIbHBIM I/I“I_[eJ'II:IM 1111202
noka3arenem. E€cBoiicTBa u 4
rpadux

17 KOHTpOJ'IBHZf‘f{ pa6u0Ta: "CreneHHas 13.11.202
dbynkuus. E€ cBolicTBa u rpadguk” 4
Apudmerndecknii KOpeHb

38 HaTYpaJIbHOH CTENEHU U €T0 14.11.202
CBOMCTBA 4
Apudmerndeckuit KOpeHb

39 HaTypaJbHOM CTEIIEHU U €r0 15.11.202
CBOMCTBA 4
ApudmeTnueckuii KOpeHb

40 .
HATypaJIbHOM CTEIIEHU U €0 18.11.202




CBOWCTBA

[IpeoOpa3oBaHmMs YUCITOBBIX

41 BBIPAKECHUM, COACPKALUX CTEIICHU 20.11.202
Y KOPHHU 4
[Tpeobpa3oBaHus YHCIOBBIX

42 BBIPXKEHUI, COAEPIKALUX CTETIEHU 21.11.202
U KOpHHU 4
[IpeoOpazoBaHMs YHCIOBBIX

43 BBIPAKEHUM, COJIEPKAITUX CTEIICHU 22.11.202
1 KOpHH 4
UppanmonanbHbie ypaBHEHHUS.

44 OCHOBHBIE METO/IbI PEIICHUS 25.11.202
VPPALMOHAIIBHBIX YPaBHEHUN 4
UppanmonanbHble ypaBHEHHUS.

45 OCHOBHBIE METO/IbI PEIICHUS 27.11.202
UPPALMOHATILHBIX YPaBHEHUN 4
HppauroHanbHble ypaBHEHHUS.

46 OCHOBHBIE METO/IbI PELICHUS 28.11.202
MPPALMOHATIbHBIX YPaBHEHUN 4
PaBHOCHIIBHBIE IEPEXO/BI B

47 pPELICHUH UPPALTMOHATBHBIX 29.11.202
ypaBHEHUN 4
PaBHOCHIIBHBIE TIEPEXOIBI B

48 pEIIEHNH UPPATNOHATIBHBIX 02.12.202
ypaBHEHUH 4
PaBHOCHIIbHBIE TIEPEXO/IBI B

49 PELICHUHN UPPALTMOHATBHBIX 04.12.202
ypaBHEHUH 4




CaoticTBa u rpaduK KOpHs n-ou
CTerNeH! KaK (yHKIIMH 00paTHON

50 05.12.202
CTEIIEHU C HaTyPaJIbHbIM 4
HoKa3areneM
CaoticTBa u rpaguK KOpHs n-ou

51 CTENEeHH KaK QYHKIMU 00paTHOM 06.12.202
CTEIEHU C HaTyPaJIbHbIM 4
HoKa3areneM
KonTtponwHas padora: "CsoiicTBa 1

52 rpaduk KOpHS N-0# CTENeHH. 09.12.202
WppanmonansHbleypaBHEHUS" 4

53 CremneHns ¢ pauHO"HanLIU{HM 11.12.202
nokasareseM u e€ CBOMCTBa 4

54 Crenens ¢ paI_[I/IO“HaJ'ILfIBIM 12.12.202
nokasareseM u e€ CBoicTBa 4

55 Crenens ¢ paHI/IO"HaJ'IBI:II)IM 13.12.202
IoKa3areseM U e€ CBoicTBa 4

56 HOIiasaTenLHas{ byHKIHA, €€ 16.12.202
cBOIicTBa U rpaduk 4

57 HOKUaI&aTeHBHaSI ¢byHKms, eé 18.12.202
CBOWCTBA U TpaduK 4
Hcnonp3oBanue rpadguka GpyHKIUN

58 .

JUISl pELLEHUs] YPABHEHUN 19.12.202




Hcnonb3oBanue rpaduka GyHKIHH

59 y 20.12.202
JUTSL pEIICHUS ypaBHCHUN 4
[TokazarenbHbIE ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEILICHUS 23.12.202
MOKa3aTeNbHBIX YPAaBHEHUN 4
IToka3aTenbHbIE ypABHEHUSI.

61 OCHOBHBIE METO/IbI PEIICHUS 25.12.202
MOKa3aTeJIbHbIX YPaBHECHUM 4
KonTponbHas padora:

62 "ITokazaTenpHast (yHKIIHSL. 26.12.202
IToka3aTenbHble ypaBHEHUA" 4

63 Horeipn(bthcna. 27 12.202
CaoiicTBanorapugma 4
J .

64 | Jlorapuppraicia 28.12.202
CaoiicTBanorapugma 4
J .

65 | Jlorapudmncra 09.01.202
CsaoticTBanorapudma 5
Jecstuanabie 1

66 10.01.202
HaTypaJbHBIETOTapUPMBbI 5
JecsTuuHble U

67 13.01.202

HaTypaJbHBIETOTapu (MBI

5




Jecsatuanble u

68 15.01.202
HaTypaJIbHbIENIOTapu(pMBbI 5

69 [Ipeobpa3oBaHueBBIpa)KEHUH, 16.01.202
COJIeprKalUXII0TapuPpMbl 5
[IpeoOpazoBaHHEeBBIPAKEHUH,

70 17.01.202
COJePKALUXIOTAPHPMBI 5

71 .HOl"flpI/I(bMI/I‘{eCKa}I byHKIMSA, €€ 20.01.202
CBOMCTBA U rpaduk 5

7 HOFfth/I(bMI/I‘IeCKaH byukys, eé 22.01.202
cBOiicTBa U rpaduk 5
41

7 CIIOJIb30BaHUE rpa(bmcf byHKINN 3.01.202
JUTSL PEeUICHUS] YPaBHEHU I 5

74 Hcnonb3oBanue rpa(bmc? byHKIIIN 24.01.202
JUISL PEUICHUs] YpaBHEHU I 5
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI PELICHUS 27.01.202
norapupMUUECKUX YpaBHEHUI 5
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/IbI PEIICHUS 29.01.202
jorapupMUUECKUX ypaBHEHUI 5

77 | Jlorapudmuueckue ypaBHEHHUS.




OCHOBHBIE METO/IbI PEIICHUS 30.01.202
jgorapupMUUECKUX ypaBHEHUI 5
PaBHOCHIIbHBIE TIEPEXO/IBI B

78 pelieHn: JorapuPMUIECKUX 31.01.202
YpaBHEHUH 5
PaBHOCHITbHBIE TIEPEXO/IbI B

79 pEeIIeHUH JIOTapUPMUIECKUX 03.02.202
ypaBHEHUNU 5
Kontponbnas pabota:

80 "Jlorapupmuueckas GyHKIIHSL. 05.02.202
Jlorapudmuueckue ypaBHeHus" 5

81 Cunyc, KOCHHYC, TAHT€HC U 06.02.202
KOTaHI'€HC YHCIOBOTO apryMEHTa 5

2 OcHoBHBIETpUTOHOMETpHUYECKHE(HO 07.02.202
PMyJIBI 5

23 OcHoBHBIETpUTOHOMETpUYECKUE(HO 10.02.202
PMYIIBI 5

24 ApKCHHYC, apKKOCHUHYC U 12.02.202
apKTaHTe€HC YHUCIIOBOTO apryMeHTa 5

25 ApKCUHYC, apKKOCUHYC U 13.02.202
ApPKTaHT€HC YHCIIOBOTO apTyMEHTa 5
Tpuronomerpuueckas

86 OKPY>KHOCTb, OTIpe/IeIICHUE 14.02.202
TPUTOHOMETPHUSCKUX (PYHKITHIH 5




YUCJIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYHOCTb, OIIpE/IECTICHHE

%7 } 17.02.202
TPUTOHOMETPHUECKUX (PYHKITHIA 5
YHCJIOBOT'O apryMeHTa

28 OcHoBHBIETpUTOHOMETpUYECKHEDO 19.02.202
PMYIIBI

5

%9 OcHoBHbBIETpUTOHOMETpUYECKHE(DHO 20.02.202

PMYJIbI
5

90 OcHoBHbIETpUTOHOMETpUYECKHEDHO 21.02.202

PMYJIb
5

91 OCHOBHBIE TPUTOHOMETPUYECKUE 24.02.202
(dhopMyJIBI KOHTPOJIEHAS paboTa 5 o

9 [IpeobpazoBaHuETPUTOHOMETPUYEC 26.02.202
KUXBBIPaKCHUI 5 o

93 [TpeoOpa3oBaHUETPUTOHOMETPHUYEC 27.02.202
KUXBBIPAXKECHUN 5 o

94 [IpeoOpazoBaHHETPUTOHOMETPUUEC 28.02.202
KUXBBIPOKEHUN >

95 [IpeobpazoBaHUETPUTOHOMETPUYEC 03.03.202

KMXBBIPa)KCHUI

5




PemiennerpuronoMeTpudecKuxypa

96 . 05.03.202
BHEHUH
5
97 PeIHeHj/IeTpI/IFOHOMeTpI/I‘-IeCKI/Ixypa 06.03.202
BHEHUI
5
08 PemeHVI/IeTpHFOHOMeTquecKnxypa 07.03.202
BHEHUI
5
99 PemeHVI/IeTpHFOHOMeTquecxnxypa 10.03.202
BHEHUI
5
10 PeH_IeHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IX}’pa 12.03.202
0 BHEHUI
5
1 P
0 eHIeHj/IeTpI/IFOHOMeTpI/I‘{eCKI/Ixypa 13.03.202
1 BHEHUU
5
Kontponbhas pabora:
10 Tpuronomerpuueckue 14.03.202
2 BBIPAKCHUS U 5
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI
10 .
3a1aHUs HOCJIC,Z[OBaTeHIzHOCTeI/I 17.03.202
3 Meroa maTemaTH4ECKOM 5
WHIYKIAH
10 MOHOTOHHBIE U OTPaHUYEHHbIC
4 nocienoBarenbHoCcTh. McTopust 19.03.202




aHayM3a OECKOHEYHO MaJIbIX 5
10
5 Apudmernueckasmporpeccus 20.03.202
5
10
6 ['eomeTpuyeckasnporpeccus 21.03.202
5
10 b 0
€CKOHEUHOYOBIBAIOIIASIT€OMETPU 02.04.202
7 YyecKasmporpeccus 5
10 C 0 0 i
ymMMma eCKOHejIHO yObIBaroIei 03.04.202
8 T€OMETPUYECKON MTPOTPECCUU 5
10 JInHeNHBIN U SKCIOHSHIIUAIbHBIN
9 poct. Yucno e. Popmyia CIOKHBIX 04.04.202
IIPOLICHTOB 5
1 JInHEeNHBIN 1 SKCIIOHEHIINAILHBIN
0 poct. Hucio e. PopmyJia CIOKHBIX 07.04.202
IIPOLICHTOB 5
1 Hcnonp30BaHre IpOrpeccuu st
) pEeLICHUS peasIbHBIX 3a7a4 09.04.202
MPUKIIATHOTO XapaKTepa 5
1 KonTponbHas padora:
) "[TocnegoBaTEILHOCTH U 10.04.202
nporpeccun’ 5
11 HevaeprBHBIe (byHKINU ¥ UX 11.04.202
3 CBOICTBa

5




Touxka pa3pbiBa. ACUMITOTHI

14.04.202
4 rpa¢gukoB pyHKITHI 5
11 CaolicTBa (DyHKIIMI HEMPEPBIBHBIX 16.04.202
5 Ha OTpE3Ke 5
11 CoiicTBa (hyHKIMI HEPEPHIBHBIX 17.04.202
6 Ha OTpE3Ke 5
11 MeTo1 UHTEPBAJIOB ISl PEIICHUS 18.04.200
7 HEPaBEHCTB 5
11 Meto MHTEpBaJIOB JIsl PEIICHUS
21.04.202

8 HEpPABEHCTB 5
1 [IpuMeHeHue cBOMCTB
9 HENPEPBIBHBIX PYHKIMN JIs 23.04.202

peumeHus 3aaa4 5
12 MeTtoa UHTEPBAJIOB ISl PEILICHUS 24.04.200
0 HEPABEHCTB s
12 [lepBas u BTOpas NpoU3BOAHbBIE 75.04.202
1 byHKIIUN 5
12 Onpenenenue,
) reOMETPUYECKUNCMBICITIPOU3BOIH 28.04.202

on 5
12 Onpenenenue,




3 r€OMETPUYECKUNCMBICITIPOU3BOIH 30.04.202
on 5
12
Onpezeretite, . 05.05.202
4 ($u3NYECKUNCMBICTIIIPON3BOIHON 5
12 Onpeﬂenerle, ) 07.05.202
5 (bU3UYECKUHCMBICTTIPOU3BOIHON 5
12 VYpaBHeHUE KacaTeIbHOU K 12.05.202
6 rpaduxy GyHKINN 5
12 VYpaBHEHHE KacaTeIbHOU K 14.05.202
7 rpaduky QyHKIH 5
12 IT
pf)I/I3BongleaneMeHTapHHX(pyHK 15.05.200
8 100478
5
12 II
pf)I/I3Boz[HLIeaneMeHTapHHX(byHK 16.05.202
9 100478
5
13 [TpousBogHast CyMMBI,
0 MIPOU3BEIECHHUS, YACTHOTO U 19.05.202
KOMIO3UIIH (PYHKIIHIA 5
13 [Ipou3BoHas CyMMBI,
] MIPOMU3BEEHUS, YACTHOTO U 21.05.202
KOMITO3HITUHU ()yHKITHHA 5
13 KonTponsHaspabora:
2 "[IpouzBognas" 22.05.202




5
13 [ToBTOpeHnue, 060061IEHNE,
3 CHCTEMAaTH3aLMs 3HAHU: 1 23.05.202
"VpaBHeHus" 5
13 [ToBTOpEHME, 0000IIECHNE,
4 CHUCTEMAaTHU3aLMs 3SHAHUH: 1 26.05.202
"OyHkuun" 5

OBUIEE KOJIMYECTBO YACOB I10O
[TPOIT'PAMME

134

10




11 KITACC

Ne KoianuecTBouacos
Harausy DJIeKTPOHHBbIeU(PPOBHIEOOPA30Ba
n | Temaypoka Be Kontpoabubie | IIpakruyeckue
YeHusl TeJbHbIepecypChl
/ ero | paboThI padoThI
n
[IpuMeHeHne npou3BOJHOM K
WCCIIeIOBaHUIO (DYHKITHI Ha 1 02.09.202
MOHOTOHHOCTB U 9KCTPEMYMBI 4
IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha 1 03.09.202
MOHOTOHHOCTb U 3KCTPEMYMBI 4
[Ipumenenne npou3BOIHOM K
uccaea0BaHuIo (PyHKIUH Ha 1 04.09.202
MOHOTOHHOCTb U 3KCTPEMYMBI 4
[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (pyHKIUN Ha 1 05.09.202
MOHOTOHHOCTb U 3KCTPEMYMBI 4
[IpuMeHeHne Npou3BOJHOM K
WCCIICTIOBAHMIO (DYHKITHH Ha 1 09.09.202
MOHOTOHHOCTB U 9KCTPEMYMBI 4
IIpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha 1 10.09.202
MOHOTOHHOCTB U 3KCTPEMYMBI 4
Haxoxaenne HaubobIIero u |
HaMMEHBIIETO 3HAYCHUS 11.09.202




HenpepbrIBHON (YyHKIUU Ha
OTpE3Ke

Haxoxneaue HauOoJIbIIETO U
HAUMEHBILIEr0 3HAYCHUS

8 . 12.09.202
HETPEPHIBHON (QYHKINU HA 4
OTpe3Ke
Haxoxnenne HanOobILero u

9 HaI/IMeHLH_IGF? 3HAYECHUS 16.09.202
HETPEepbIBHON (PYHKLINU HA 4
OTpe3Ke
Haxoxnenue HauGombIIero u

10 HaI/IMeHBI_HCF? 3HAYECHUS 17.09.202
HENpepbIBHON (PYHKLINU HA 4
OTpE3Ke
Haxoxxnenue HanOombIIero u
HaUMEHBIIETO 3HaYEeHUs

11 HENpepbIBHON (PYHKLINHU HA 18.09.202
oTpe3ke BxomHas KOHTpobHAs 4
pabota
Haxoxxnenne HauGombIIero u

12 HaI/IMeHLI_HeF? 3HA4YEHUs 19.09.202
HeNpepbIBHON (PYHKLINU HA 4
OTpE3Ke
[Ipumenenne npou3BOIHOM IS

13 HaXOXJICHUS HAWTY4IIero 23.09.202
peleHust B MPUKIIAAHBIX 3a7a4ax 4
[IpuMeHeHne Mpou3BOIHON IS

14 HAaXO0KJICHUS HaWTy4Ilero 24.09.202
peleHysl B PUKIIAAHBIX 3a7a4ax 4




[IpuMeHeHne Mpou3BOIHON IS
OIpEJIEJIEHUs] CKOPOCTH U

15 25.09.202
YCKOpPEHHS Mpolecca, 3a1aHHOTO 4
dbopmyoit unu rpadpukoM
[IpuMeHeHne NpoOn3BOIHOMN IS

16 OTIpEIEIICHUS] CKOPOCTH U 26.09.202
YCKOpPEHHs MpoLecca, 3a1aHHOT0 4
dbopmyioit wim rpagukom

17 Kommnozunusipyukimit 30.09.202

4
18 KommnozunusipyHKIui 01.10.202
4
19 KomnozunusdyHkiui 02.10.202
4
I'eomeTrpuueckue oOpassl

20 YpaBHEHUI Ha KOOPJIMHATHOM 03.10.202
IIJIOCKOCTH 4
I'eomeTrpuueckue o6passl

21 YpaBHEHMI Ha KOOPAMHATHOMN 07.10.202
TUTOCKOCTH 4
Konrponbnas pabora:

22 "HccnenoBanue QyHKIHMA ¢ 08.10.202
MOMOIIIBIO TPOU3BOAHON" 4

3 [TepBooOpasnas,

OCHOBHOECBOWCTBOIIEPBOOOPA3HEI 09.10.202




X

[TepBooOpa3HbIe EMEHTAPHBIX

24 ¢byukuuid. [TpaBuiia HaxXoXACHUS 10.10.202
epBOOOPA3HBIX 4
[TepBooOpa3HbIie dEMEHTAPHBIX

25 ¢byukuii. [IpaBuia HaxOXKACHUS 14.10.202
NepBOOOPA3HBIX 4

26 | mrerpam 15.10.202
['eomeTpuyecKkuiicMbICTUHTETpalIa 4
Brruncienue onpeaenéHHOro

27 uHTerpana no gopmysne Horotona- 16.10.202
JleitOnuna 4
Brruncienue onpeaenéHHoro

28 uHTerpaia no ¢popmyne Herorona- 17.10.202
JleitOHua 4
[Ipumenenue nHTErpana Juis

29 HaXO0XJAEHUS IUIOAAEH ITIOCKUX 21.10.202
¢buryp 4
[Ipumenenne uHTErpaia s

30 HaXO0XIEeHUI 00BLEMOB 22.10.202
Te€OMETPUUYECKUX TeT 4

31 HpHMepmpemeHI:Iﬁzm(b(bepeHuMa 73.10.202
JTHHBIXYpaBHEHUH 4

1 [Tpumepsipemenniinnddepennna 24.10.202

JIbHBIXYPaBHEHHUU

4




MaremaTuueckoe MOAEITUPOBAHNE

33 pEeaNbHBIX MPOILIECCOB C MOMOIIBIO 06.11.202
mudepeHInaTbHBIX YPaBHCHHM 4

34 Kontposnbnas pabora: 07.11.202
"[TepBooOpa3Hast u uaTErpan” 4

35 TpHFO}iOMeTpI/meCKHe byHKIIUY, 11.11.202
WX CBOMCTBA U rpaduKu 4

16 TpHrO}iOMeTqueCKHe ¢byHKIIUY, 12.11.202
WX CBOMCTBA U rpaduku 4

17 TpHFOPiOMGTpPI‘IGCKPIC ¢byHKIUY, 13.11.202
UX CBOMCTBA U rpapuku 4

18 TpnroriOMeTpnquKHe byHKIINH, 14.11.202
WX CBOMCTBA U Tpaduku 4

19 TpHFOIiOMeTqueCKHe ¢byHKIIUY, 18.11.202
UX CBOMCTBA U rpaduku 4
OTt60p KOpHE

4p | TPUTOHOMETDHYECKHX ypaBHeHI/II/IV 19.11.202
C TIOMOIIBIO TPUTOHOMETPUIECKON 4
OKPYXKHOCTHU
OT60p KOpHEH

41 TPUTOHOMETPUYECKUX YPABHEHUI 20.11.202
C TIOMOIIIbIO TPUTOHOMETPHUYECKON 4




OKPYKHOCTH

OT10op KopHei

47 TPUTOHOMETPUYECKUX YPAaBHEHUI 21.11.202
C TMIOMOIIIBbIO TPUTOHOMETPHYECKON 4
OKPY>KHOCTH
OT10op KopHei

43 TPUTOHOMETPUUYECKUX ypaBHeHI/II/IV 25.11.202
C MOMOIIIbIO TPUTOHOMETPHYECKON 4
OKPY>KHOCTH

44 PerieHueTpuroHoMeTpUUECKUXHE 26.11.202
paBeHCTB

4

45 PerieHneTpuroHoMeTpuUECKUXHE 27 11.202

paBeHCTB
4

46 PenreHneTpuroHOMEeTpUUECKUXHE 72.11.202

paBEHCTB
4

47 PerieHneTpuroHOMEeTpUUECKUXHE 02.12.202

paBeHCTB
4
KonTponbnas pabora: "['paduxu

4g | TPUTOHOMETDPHYECKHX (GYHKIMHA. 03.12.202
TpuroHoMeTpru4ecKUEeHEPaBEHCTB 4
a"

49 OCHOBHBIE METO/IbI PELLICHUS 04.12.202

MMOKa3aTCJIbHbIX HEPABCHCTB

4




OcCHOBHEBIE MCTOJBbI pCHICHUA

50 05.12.202
MOKa3aTeIbHBIX HEPABEHCTB 4
OcHo € METO e

51 HOBHBIC METO/IbI PEIICHUS 09.12.202
MOKAa3aTeIHbHBIX HEPABEHCTB 4
OcHo € Me

5 HOBHBIC METO/IbI PEIICHUS 10.12.202
MOKAa3aTeIbHBIX HEPABEHCTB 4
OcHoB

53 HBIC METO/IbI pEIICHUS 11.12.202
norapuMUUECKUX HEPABEHCTB 4
OCHOBHEBIE METO ere

54 bIC METOARL pELTeHind 12.12.202
Jorapu(MUIECKUX HEPABCHCTB 4
OcHo €

55 HOBHBIC METO/TbI PEIICHUS 16.12.202
norapu(MHUIECKUX HEPABCHCTB 4
OcHo € METO

56 HOBHBIC METO/IbI PEIICHUS 17.12.200
norapuMUYECKUX HEPABEHCTB 4
OCHOBHEIE

57 METO/IbI PEIIeHUs 18.12.202
UppalMOHATIFHBIX HEPABEHCTB 4
OCHOBHEBIE METO ele

58 METOIb! pettieHHA 19.12.202
HWPpaIMOHAILHBIX HEPABEHCTB 4

59 OCHOBHBIE METObI PELICHUS




MPPALMOHAIIBHBIX HEPABEHCTB

23.12.202
4

OcHoBHBIC MCTOJbI pCHICHUA

60 24.12.202
UppaIoHaTLHBIX HEPABEHCTB 4

61 I'paduueckue MeTo bl peHlteI/Iﬂ 7512202
UppalMOHABHBIX YPaBHEHHH 4

6 I'padnaeckne MeTomb! peHIeI;H/I}I 26.12.202
UPPALMOHAIBHBIX YPaBHEHHN 4

63 I'paduueckue MeTo b1 peHieHI/m 78.12.202
MOKa3aTeNbHBIX YPaBHECHUN 4

64 I'paduueckue METOIbI PELICHHUS 09.01.202
MOKa3aTeIbHBIX HEPABEHCTB 5

65 I'paduueckue MeTo b1 pemerm 13.01.202
JorapupMUUECKUX ypaBHEHUN 5

66 I'padnaeckne MeTOABI penIeHus 14.01.202
Jorapu()MUUECKIX HEPABEHCTB 5

67 ['padrueckue METOIBI pEIICHUS 15.01.202
Jorapu()MUUECKIX HEPABEHCTB 5

68 I'paduueckue METOIbI pELICHHUS
MOKa3aTeNbHbIX U 16.01.202




Jorapu(MUUECKUX YPaBHCHHUM 5
I'padmyeckue MeToAbI perieHus

69 HOKAa3aTeIbHBIX U 20.01.202
norapuMUYECKUX ypaBHEHUN 5
I'paduaeckre MeToabI peIICHHS

70 OKa3aTeILHBIX U 21.01.202
norapuMUYECKUX HEPABEHCTB 5
I'padmyeckue MeTOABI pelICHUS

71 MOKAa3aTeILHEBIX U 22.01.202
Jorapu(MHIECKUX HEPABEHCTB 5
KonTponbHast pabora:
"UppanoHaibHbIe

72 bp : 23.01.202
[0KAa3aTEJIbHbIE U s
norapudmMudecKkue HepaBeHCcTBA"
KommniiekcHble uuncia.
AnreOpanueckas u

73 P 27.01.202
TpUTOHOMETpHYECKast GopMBI 5
3aIIUCU KOMIUIEKCHOTO YMCIIa
KoMIuiekcHble yucia.
AnreOpanueckas u

74 P 28.01.202
TpUTOHOMETpHYECcKast GOpMbI 5
3aIIUCU KOMIUIEKCHOTO YMCIIa
Apudmernueckue onepanuu ¢

75 | Apnd P 29.01.202
KOMIUIEKCHBIMU YUCIAMUA 5
ApndmerTnyeckue orepanuu ¢

76 pud P 30.01.202

KOMIIZICKCHBIMHU YU CJIaMH

5




N3o0pakeHne KOMIUIEKCHBIX

77 Yyucell Ha KOOPJMHATHON 03.02.202
IIJIOCKOCTH 5
N300paxeHne KOMITIEKCHBIX
78 YHUCeN Ha KOOPAUHATHOU 04.02.202
MIJIOCKOCTH 5
79 ®opmyna Myaspa. Kopau n-oit 05.02.202
CTENEHU U3 KOMIUIEKCHOTO YKClIa 5
20 ®opmyna Myaspa. Kopuu n-oit 06.02.202
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIa 5
[IpuMeHeHre KOMIUIEKCHBIX
81 qucel JJIs peleHus] PU3NIECKUX 10.02.202
Y TEOMETPUYECKUX 3a]1a4y 5
2 'IfOHTpoanaﬂpa60Ta: " 11.02.202
KommnekcHpieuncna 5

83 HarypainbHble u nensieyucia 12.02.202
5

84 HarypanbHble u nensieuucna 13.02.202
5

25 [IpumeHeHne pu3HAKOB 17.02.202
JEIMMOCTH LIEJIBIX YHCe 5

26 [IpuMeHeHne Npu3HAKOB
JETMMOCTH LIETBIX YUCEI 18.02.202




IIpumeHneHne npU3HaKoOB

87 JenuMocTHr nenbiX arcena: HOJ u 19.02.202
HOK 5
[TpumeHeHne MpU3HAKOB

88 JenumocTu nenbix arced: HOJ u 20.02.202
HOK 5
[IpuMeHeHne nMpu3HAKOB

89 JNEJIUMOCTH LEJIBIX YHCENT: OCTATKHU 24.02.202
10 MOYJIIO 5
[IpuMeHeHne Npu3HAKOB

90 JETMMOCTH LIEITBIX YUCEN: OCTATKH 25.02.202
0 MOZYJIIO 5
IIpuMeHeHne IPU3HAKOB

91 JETUMOCTH 1LI€JIbIX YUCEN: 26.02.202
anroput™ EBknuaa nmnst pemenus 5
3a/1a4 B LEJBIX YHCIIaX

90 Konrponsnas pabdora: "Teopus 27.02.202
LEeIbIX yucen" 5
CucreMa 1 COBOKYITHOCTb

93 ypaBHeHUM. PaBHOCHIIbHBIE 03.03.202
CUCTEMBbI M CUCTEMBI-CIIEICTBUS 5
Cucrema 1 COBOKYITHOCTh

94 ypaBHeHUM. PaBHOCUIIbHBIE 04.03.202
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS 5
OCHOBHBIE METO/IbI PEILICHUS

95 CUCTEM U COBOKYIHOCTEM 05.03.202
palMoOHATBHBIX YPaBHEHUI 5




OcHOBHBIE MCTOJbI pCHICHUA

96 CUCTEM U COBOKYITHOCTEU 06.03.202
MPPALMOHAIIBHBIX YPaBHEHUN 5
OCHOBHBIE METO/IbI PEIICHUS

97 CHUCTEM U COBOKYITHOCTEM 10.03.202
MOKa3aTEIbHBIX YPABHCHUI 5
OCHOBHBIE METO/IbI PELLICHUS

98 CUCTEM U COBOKYITHOCTEH 11.03.202
MOKa3aTeIbHBIX YPABHEHUI 5
OCHOBHBIE METO/IbI PELLICHUS

99 CUCTEM U COBOKYITHOCTEH 12.03.202
norapuMUYECKUX ypaBHEHUN 5
OCHOBHBIE METOJIBI PEIICHUS

10 .

0 CHUCTEM M COBOKYITHOCTEM 13.03.202
Jorapu(MUUECKUX ypaBHEHUN 5
[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4

10 .

] W3 pa3InYHbIX 00JIacTel HAYKH U 17.03.202
peaNbHOM )KU3HU, UHTEPIPETAIUS 5
MOJIyYEHHBIX PE3YJIbTATOB
[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4

10 .

) W3 pa3INYHbIX 00JIacTel HAYKH U 18.03.202
peanbHOM )KU3HU, UHTEPIPETAIUS 5
MOJIyYEHHBIX PE3YJIbTATOB
IIpuMeHeHne HEpaBEHCTB K

10 PELIEHUIO0 MaTEMAaTHYECKUX 3a/1a4 19.03.202

3 Y 3aJ1a4 U3 pa3IuIHBIX 00JacTei 5 T

HayKH U PeajbHOM KU3HHU,




MHTEpIpETALMS NOJTyYeHHBIX
pEe3yJIbTaTOB

Konrponsnas padora: "Cucremsl

10
paloHaIbHbIX, UPPALMOHAIBHBIX 20.03.202
4 MOKa3aTeNbHbIX U s
Jorapu(pMUUEcKuX ypaBHEeHU"
10 PannoHanbHbICypaBHEHUS C
02.04.202
5 rnapameTpamu 5
10 ParmonansHbIeHEpaBEHCTBA C
03.04.202
6 napameTpamu 5
10 PanmonanbHbIECHCTEMBI €
07.04.202
7 rnapameTpamu 5
10 | U
ppalvoHalIbHbIE YPaBHEHMS, 08.04.202
8 HEPaBEHCTBA C IMapaMeTpaMu 5
10 | U
PpaLMOHAIbHBIECUCTEMBI C 09.04.202
9 napameTpamu 5
11 [TokazaTenbHbIe ypaBHEHUS,
10.04.202
0 HEPABEHCTBA C ITapaMeTpamMu 5
11 IToka3aTeapbHBIECUCTEMBI C
14.04.202
1 napaMmeTpamu 5
11 Jlorapudmuueckue ypaBHeHuUs,




2 HEpaBEHCTBa C apaMeTpamMu 15.04.202
5
11 JlorapudmuyeckuecucTeMEI C
puch 16.04.202
3 napameTpamu 5
11 TpuronomerprnueckueypaBHEHUA
P P P 17.04.202
4 C mapaMeTpamu 5
11 TpuroHoMmeTpuuecKUEHEPABEHCTB
P P P 21.04.202
5 a C mapaMeTpaMu 5
11 TpuroHoMeTpUYECKUECUCTEMBI C
p P 22.04.202
6 napaMeTpamu 5
[TocTpoenue u nccnenoBaHue
11 MaTeMaTUIECKUX MOJeIel
A 23.04.202
7 peaTbHBIX CUTYyAIUi C TTOMOIIBIO 5
YpaBHEHUH ¢ IapamMeTpaMHu
[TocTpoenue u uccnenoBaHue
MaTEMATHYECKUX MOJIENIEN
11 o
2 peaNbHBIX CUTYALIMI C TOMOIIIBIO 24.04.202
CUCTEM ypaBHEHMH C 5
napameTpamMu
[TocTtpoenue u uccnenoBaHue
MaTEMATHYECKUX MOJIENIEN
11 .
9 peabHBIX CUTYaIUi C TOMOIIBIO 28.04.202
CUCTEM ypaBHEHMH C 5

napameTpamu




12 Kontponbnas padota: "3agaun ¢ 29.04.202

0 napameTpamu" 5

12 [ToBTOpeHme, 06001IEHNE,

) CHCTEMAaTH3allHs 3HAHMIA: 30.04.202
"VpaBHeHus" 5

12 [ToBTOpeHue, 06001IeHNE,

) CHCTEMAaTH3allHI 3HAHMIA: 05.05.202
"VpaBuenus" 5
[ToBTOpEeHME, 0000IIEHNE,

12 CHCTeMAaTH3allis 3HAHMIA: 06.05.202

3 "YpaBHeHUS. 5
CucremplypaBHEHUN"

12 [ToBTOpeHme, 0600IIEHNE,

4 cucTeMaTu3alis 3HaHUH: 07.05.202
"Hepasenctna" 5

12 [ToBTOpenue, o6o0IEeHNE,

5 cUCTEeMAaTH3aInsI 3HaHUH: 12.05.202
"HepaBencTna" 5

12 [ToBTOpeHme, 06001IEHNE,

CHCTEMAaTH3allHs 3HAHMIA: 13.05.202

6 "HepaBencrna" 5

12 [ToBTOpeHue, 06001IeHNE,

. CHCTEMAaTH3allHI 3HAHMIA: 14.05.202
"[IpousBonHas u €€ npumeHeHue" 5

12 [ToBTOpEeHmE, 0600IIEHNE,

g cucTeMaTu3alis 3HaHUH: 15.05.202
"[IponsBonHas u €€ npumMeHeHue" 5




[ToBTOpenue, o6o0mEeHNE,

;2 cucTeMaTu3als 3HaHUH: 1 19.05.202
"IIpousBoaHas u e€ mpuMeHeHue" 5

13 [ToBTOpeHme, 06001IEHNE,

0 CHUCTEeMaTH3aIvs 3HAHWM: 1 20.05.202
"NuTerpan u ero npuMeHexue" 5

13

) HToroBasi KOHTpOJIbHASA paboTa 1 21.05.202

5

13 [ToBTOpEeHME, 0000IIEHNE,

) cucTeMaTH3allis 3HaHUH: 1 22.05.202
"OyHkIun" 5

OBIIEE KOJIMYECTBO YACOB I10 132

[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Marematuka: anrebpa U Hauajia MaTeMaTHYECKOr0 aHaIN3a, TEOMETPHSL.
Anrebpa v Havalila MaTemMaTuueckoro ananusa, 11 kinace/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe 00IIeCTBO

«H3I[aT€JII>CTBO «HpOCBGHleHI/Ie»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJA

MCTOAUYCCKNEC PCKOMCHAAINN

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OUIIN






