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MHNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO ydeOHOro Kypca OOydJarommecs OBJIAEBaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HayalaM MaTeMaTHYeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJEpKATeIIbHO-MEeTOANYecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COZIEPKATENbHO-METOANYECKUE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare oOydJarmIuecss OBIAJAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMHU y4e0OHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONTUXCSI PE3yIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpoOJeMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTEeMaTHYECKOTO aHaIN3ay.

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» (yriyOJEHHBIM ypOBEHb) Ha YPOBHE CpPEIHEro oOIIero oopa3zoBaHMs
otBoauTcs B 10 kitacce — 136 yacoB (4 yaca B HEZIEIIO).

Ha wsyuenue anreOpbl W Hayama martemaTudeckoro aHaimm3a B 10 «by»
(umxeHepHoM) kiacce B 2026—2027 ydyeOHOM roay corjiacHO yueOHOMY ILJIaHy U
kasieHaapaomy rpabuky MAOVY «lllkona Ne 85» orBomutcs 128 wyacoB (u3
pacuéra 4 yaca B Hezenio, 33 ydeOHbIe HeIer ¢ Y4ETOM Npa3THUYHBIX THEH).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXo el (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleAcTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHbIC U Heu€THBIC QyHKIMU. [lepronuueckue
byukiuu. [IpoMexXyTKM MOHOTOHHOCTHM (YHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIMH W HX CBoMcTBAa. ToukuM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oinnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKTaHCKON HMIECHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€STEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAaHHE BIIMSHUSA
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHHMBepPCcAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTara perieHHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHur Y4YeOHBIX 3aJad, NPUHUMATh II€Jb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAaja B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyaromiuiicss MOJYYUT CIEIYIOIINE
MpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATIU3ay:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPAUUOHATBHOE YHCIO, MHOXECTBA
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,



NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IPAKTUYECKUX 3aJ1a4 U IPEJCTABICHUS JaHHbIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTETICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

cBOOOIHO ONEPUPOBATH TMOHATUSAMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHTEHC
YHICIIOBOTO apTyMEHTA,

ONEPUPOBAThH MOHATHAMH: apKCUHYC, aQPKKOCHUHYC U apKTaHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBeHCTBA:

cBOOOIHO ONEpPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHU-CIICACTBHS, pABHOCUIILHBIC HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl PEIICHUs pPALHUOHAIBHBIX U JPOOHO-
palMoHaNbHBIX YpPaBHEHHUH, TNPUMEHSATh METOJ HWHTEPBAJIOB JMJIs pElICHUs
HEPaBEHCTB;

CBOOOIHO OMNEPHUPOBATh MOHSATHUSAMHU: MHOTOWIEH OT OJHOM TEepEeMEHHOMH,
MHOTOYJIEH ¢ IedbIMH KO3 (dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIeHNe MHOTOYJIEHAa Ha MHOTOWJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUISL pellieHus 3a/1ay;

CBOOOMIHO OMEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpUIla, ONpPEAENIUTEIh MATPHUIBl 2 X 2 W €ero TEeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCICHUS €ro 3HaueHus,
OPUMEHATH ONPEACNTUTENN MJIi PELIEHUS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICTTUPOBATh PEaNbHBIC CUTYAI[MH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJETH C TOMOIIBI0 MATpPUIl U OMpPEACITUTENCH,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yibTar;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSI npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuyuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NEePEXO0B HIIM OCYILLECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPe0Opa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsbl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GyHKUUNA, Tpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYJTH (YHKIIHHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUPOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyeckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbl U
MUHUMYMBl (DyHKIIMK, HaumOoJblllee M HAWMMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LENbIM [OKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Od CTENEeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas U IAPOOHO-JTHHEWHas
(GYyHKIUM, BBITIOIHATH 3JIEMEHTApPHOE MCCIEA0BAHUE U MIOCTPOEHUE UX TPaPUKOB;

CcBOOOJIHO OMNEpHUPOBATh MOHATHSMH: IOKa3aTelabHas M JorapudmMuyeckas
GyHKUIMH, UX CBOMCTBA U TrpauKH, HMCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBaHUS TPOLECCOB U
3aBHCHMOCTEH TIpU pElIeHUH 3a7ad U3 JPYTHX YYeOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXXaTh (POPMYyJIaMU 3aBUCUMOCTH MEX/Y BEIMUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUAMHU: apu(pMeThyecKkas MU TeOMEeTpUUYeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TMHEHHBIN U



AKCIIOHEHITUATBLHBIA POCT, (JOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

WCITOJIB30BaTh TMPOTPECCUU IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJICIOBATEIPHOCTEH, MOHOTOHHBIC ¥ OTPAaHWYCHHBIC TIOCIEAOBATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apPOXKIACHUS MAaTEMaTHYECKOrOo aHalM3a KakK aHaim3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJHO OIEPUPOBATHh TMOHATHEM: (QYHKIIHS, HEMpEphIBHAs HAa OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHEIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BEIYHCIIATH MTPOU3BOAHBIC CYMMBI, TIPOM3BEACHUS, YACTHOTO W KOMITO3HITHH
IBYX (PYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
peIIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh TOHATHSIMH: MHOXXECTBO, ONEpalil  Haj
MHOXECTBaAMU;

HCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs PeaTbHbIX
MPOIIECCOB U SIBJIICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABCHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
MHOXkeCTBO AECHCTBUTEIBHBIX YUCE.
MuorouieHsl. PaiuoHajibHbIC YpaBHE
HIOHAILHBIC YPaBHEHIA 24 1 https://m.edsoo.ru/HAK SBOWSG
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
Oynkiuu 1 rpaduku. CteneHHas QyHKIUS
YHER rpad Py 12 1 https://m.edsoo.ru/D7Q8L6H1S
C IIETIBIM TTOKa3aTeeM
Apudmerndeckuil KOpEHb N-OM CTEIICHU.
puc P 15 1 https://m.edsoo.ru/L3V7E4L5M
WppanmonaibHble ypaBHEHUS
[TokazarenbHa . IToka3are e
KasaTe/bas QyHKIMA Ka3aTCIbHbL 10 1 https://m.edsoo.ru/F914Y5S9U
ypaBHEHUS
Jlorapudmuyecka .
PHOMHHCCKA PYHKLHA 18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapudmuueckue ypaBHeHUS
TpuroHoMeTpu4YeCKUe BIPAKEHUS U
P P P 22 1 https://m.edsoo.ru/K7E4S705L
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 https://m.edsoo.ru/V7QIM3S31
HenpepsiBable pynkuuu. [IponzBoanas 15 1 https://m.edsoo.ru/M4N9R7U9B
IToBTOpeHME, 0000IICHNE, CHCTEMATH3aAITHS
P - 1 2 2 https://m.edsoo.ru/HIR3J3V5Z
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 128 10 0

[TPO'PAMME



https://m.edsoo.ru/H4K5B0W8G
https://m.edsoo.ru/D7Q8L6H1S
https://m.edsoo.ru/L3V7E4L5M
https://m.edsoo.ru/F9I4Y5S9U
https://m.edsoo.ru/N7H0F2B5C
https://m.edsoo.ru/K7E4S7O5L
https://m.edsoo.ru/V7Q9M3S3I
https://m.edsoo.ru/M4N9R7U9B
https://m.edsoo.ru/H9R3J3V5Z

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBO 4yacosB
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
/ Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

MHOKeCTBO, onepamyy Ha,

1 patiit Haa 1 01.09 hitps://m.eds00.ru/POXSP2G6S
MHOKECTBAMHU U X CBOWMCTBA

2 Huarpammsl Ditniepa-Benna 1 04.09 https://m.edsoo.ru/P2W3Q9S5B
[IpuMeHeHne TeopeTHKO-

3 MHO>XECTBEHHOI'0 arlapara JJis 1 07.09 https://m.edso0o0.ru/Y5X8U309G
penieHus 3aaa4
PammmonansHabIe yncna.
OOBIKHOBEHHBIE U JECATUYHEIE

4 A 1 https://m.edsoo.ru/USO201E8M
IpoOH, MPOLIEHTHI, OECKOHEUHBIE 07.09
MePUOIUUECKHE TPOOH
PamnmonansHbIE YKCHa.
OOBIKHOBEHHBIE U JECATUYHBIE

5 A 1 https://m.edsoo.ru/D1X9K8L4B
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE 08.09
MEPUOIUUECKHE TPOOH
[Ipumenenne apo0Oeii U IPOIEHTOB

6 p AP port 1 11.09 https://m.edsoo.ru/D5U2X2C40
JUISL peLLIEHUs TIPUKIIAIHBIX 3a/1a4
IIpumenenne apo0Oeii U IPOIEHTOB

7 P P bort 1 14.09 https://m.edsoo.ru/N2J4Z0L1U
JUTSL pellieHUs PUKIIAIHbIX 3a/1a4
JlelicTBUTENIbHBIC YHCIIA.

8 Panmonanbunie u 1 14.09 https://m.edsoo.ru/USYIRS5C5V

UppaluoHaIbHbIE YHCIIa



https://m.edsoo.ru/P0X8P2G6S
https://m.edsoo.ru/P2W3Q9S5B
https://m.edsoo.ru/Y5X8U3O9G
https://m.edsoo.ru/U5O2O1E8M
https://m.edsoo.ru/D1X9K8L4B
https://m.edsoo.ru/D5U2X2C4O
https://m.edsoo.ru/N2J4Z0L1U
https://m.edsoo.ru/U8Y9R5C5V

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCIIaAMH

15.09

https://m.edsoo.ru/U708K5P3C

10

11

12

Mopyinb JEHCTBUTEIBHOTO YHUCIIA
U €ro CBOMCTBA

[TpuOmmkEHHBIE BHIYUCICHUS,
IpaBuJia OKPYTJICHUS, IPUKUIKA U
OILICHKA pe3yJIbTaTa BbIYHUCICHUM

OCHOBHBIE METO/IbI pEIICHHUS
LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

18.09

21.09

21.09

https://m.edsoo.ru/G6T811D9U

https://m.edsoo.ru/KOZ3N6RIR

https://m.edsoo.ru/R5S8Q5T8M

13

OCHOBHBIC MCTOJbI pCHICHUA
OCIbIX U HpO6HO-paHI/IOHaJII>HI>IX
ypaBHeHI/Iﬁ H HCPABCHCTB

22.09

https://m.edsoo.ru/N6R2W7S4L

14

15

16

OCHOBHBIE METO/IbI pELICHUS
LEJIBIX U APOOHO-pAIIMOHAIBHBIX
YpPaBHEHUM U HEPABEHCTB
MHorousieHsl OT OJHOI
nepeMeHHoiu. Jlenenue
MHOTOYJIEHA HA MHOTOYJIEH C

octaTtkoM. Teopema besy

MHOro4eH#b! ¢ HeIbIMU

koadunmentamu. Teopema Buera

25.09

28.09

28.09

https://m.edsoo.ru/WOE0Q9B4F

https://m.edsoo.ru/T4C7JON5Q

https://m.edsoo.ru/H9Y109K3S

17

Pemmenue cucteM THHENHBIX
YpPaBHEHUNU

29.09

https://m.edsoo.ru/H1Z4L6X0W

18

19

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

Marpuna cucteMsl JIMHENHBIX
ypaBHeHul. Onpenenurenb

02.10

05.10

https://m.edsoo.ru/T1B6D5U2N

https://m.edsoo.ru/J3P6L5Z4V



https://m.edsoo.ru/U7O8K5P3C
https://m.edsoo.ru/G6T8I1D9U
https://m.edsoo.ru/K0Z3N6R9R
https://m.edsoo.ru/R5S8Q5T8M
https://m.edsoo.ru/N6R2W7S4L
https://m.edsoo.ru/W0E0Q9B4F
https://m.edsoo.ru/T4C7J0N5Q
https://m.edsoo.ru/H9Y1O9K3S
https://m.edsoo.ru/H1Z4L6X0W
https://m.edsoo.ru/T1B6D5U2N
https://m.edsoo.ru/J3P6L5Z4V

MaTpHULbI 2X2, ero
reOMETPUUECKUI CMBICIT U
CBOWCTBA; BBIYUCIIEHUE €T0
3HA4YeHUs

20

Onpenenurens MaTpuLpl 2X2, ero

r€OMETPUYECKUI CMBICT U
CBOMCTBA; BBIYUCIIEHUE €T0
3HAYEHUS

05.10

https://m.edsoo.ru/L2H2I8J8G

21

HpI/IMeHeHI/IC OMPCACIINTECIIA IJIA

peICHrA CUCTCMBI JIMH E€UHEBIX
YpaBHEHUU

06.10

https://m.edsoo.ru/E7C4F601T

22

23

24

25

Pewienne npukiiagHpIx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHEHUU

Pemenue npuknaaHbeIx 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEUHBIX
yYpaBHEHUU

KonrtpomnsHas padora:
"PannoHanbHble ypaBHEHUS U

HCpaBCHCTBA. CucteMbl THHEHHBIX

ypaBHEHHH"

OyHKIHUS, CTIOCOOBI 3aJaHuUs
¢yHkuuu. Bzaumao o6patHbie

¢ynkunu. Komnosunus ¢pyHkumit

09.10

12.10

12.10

13.10

https://m.edsoo.ru/N4C401N2W

https://m.edsoo.ru/B4B5SW6C5H

https://m.edsoo.ru/H6D1L7H7T

https://m.edsoo.ru/K6L1J3A2G

26

I'paduk PpyHkunu. dnemMeHTapHbIe

npeoOpazoBanus rpaduKoB
byHKIMA

16.10

https://m.edsoo.ru/ASQ8V7E1IM

27

OO6nacTp omnpeneneHus u

19.10

https://m.edsoo.ru/V9K374D47Z



https://m.edsoo.ru/L2H2I8J8G
https://m.edsoo.ru/E7C4F6O1T
https://m.edsoo.ru/N4C4O1N2W
https://m.edsoo.ru/B4B5W6C5H
https://m.edsoo.ru/H6D1L7H7T
https://m.edsoo.ru/K6L1J3A2G
https://m.edsoo.ru/A5Q8V7E1M
https://m.edsoo.ru/V9K3Z4D4Z

MHO>KECTBO 3HAUYCHUH (yHKITUH.
Hymu ¢ynkmuu. [TpomexxyTku
3HAaK IMOCTOSIHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMU.
[IpomeKyTKHM MOHOTOHHOCTH
byHKIAHA

19.10

https://m.edsoo.ru/R8Q205Y5T

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Haubonbmee n
HaMMEHbIIIee 3HaYeHNE (PYHKIUU
Ha MPOMEKYTKE

20.10

https://m.edsoo.ru/MON7YS8I2G

30

31

JluneitHas, KBagpaTHYHAS U
IpoOHO-THHEHHAs (QyHKIUH
DeMeHTapHOe HCCIEeA0BAaHHUE U
HOCTpOEHHE TPa(YUKOB ITHX
byHKIHI

23.10

06.11

https://m.edsoo.ru/VOE1D7H6M

https://m.edsoo.ru/EOG6Q5ATH

32

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

09.11

https://m.edsoo.ru/H9ASNSD6U

33

34

35

CreneHsb ¢ IEIbIM IT0Ka3aTelIeM.
bunom HeroTona

CreneHs ¢ 11eJIBIM TTOKa3aTelIeM.
bunom Hrerotona

CremnenHast QyHKIHUS C
HATypaJbHBIM U 1EJIbIM
nokazartenieM. E€ cBolicTBa u

rpadux

09.11

10.11

13.11

https://m.edsoo.ru/T4G1F6E7T

https://m.edsoo.ru/H8I4TS5F2L

https://m.edsoo.ru/U3K6Y1B3G

36

KonTponbnas pabota: "Crenennas

16.11

https://m.edsoo.ru/Y2H3MOY 1T



https://m.edsoo.ru/R8Q2O5Y5T
https://m.edsoo.ru/M0N7Y8I2G
https://m.edsoo.ru/V0E1D7H6M
https://m.edsoo.ru/E0G6Q5A7H
https://m.edsoo.ru/H9A5N8D6U
https://m.edsoo.ru/T4G1F6E7T
https://m.edsoo.ru/H8I4T5F2L
https://m.edsoo.ru/U3K6Y1B3G
https://m.edsoo.ru/Y2H3M0Y1T

¢ynkuus. E€ cBolicTBa u rpaduk’

37

38

39

Apudmerndeckuii KOpeHb
HAaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTENEHU U €T0
CBOMCTBa

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNCHHU U KOPHU

16.11

17.11

20.11

https://m.edsoo.ru/W4I10S2M5F

https://m.edsoo.ru/R5SB4W2A2W

https://m.edsoo.ru/I7FOE7COF

40

[IpeobpazoBanus YMCIOBBIX
BBIPAKEHUM, COAECPIKALUX
CTEIICHU U KOPHH

23.11

https://m.edsoo.ru/S6Q3Z4A0A

41

42

43

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHHUI, COJIEPHKALIIUX
CTENEHU U KOPHU
HppaunronanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATLHBIX YPaBHEHUN

HppannoHanbHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIBHBIX YPAaBHEHUN

23.11

24.11

27.11

https://m.edsoo.ru/A0X3S8Q8W

https://m.edsoo.ru/A7T8G9X0I

https://m.edsoo.ru/P6N6Z9VER

44

UppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
VPPaLMOHATIbHBIX YPaBHEHUM

30.11

https://m.edsoo.ru/L9L1G1J71

45

PasHOCHIBHEBIE nepexoanl B
PEIICHNHU UPPpAlIMOHAIBHBIX
ypaBHEHUU

30.11

https://m.edsoo.ru/V1G7S2L8E



https://m.edsoo.ru/W4I0S2M5F
https://m.edsoo.ru/R5B4W2A2W
https://m.edsoo.ru/I7F9E7C0F
https://m.edsoo.ru/S6Q3Z4A0A
https://m.edsoo.ru/A0X3S8Q8W
https://m.edsoo.ru/A7T8G9X0I
https://m.edsoo.ru/P6N6Z9V8R
https://m.edsoo.ru/L9L1G1J7I
https://m.edsoo.ru/V1G7S2L8E

46

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHNuU UPPALOHATBHBIX
ypaBHEHU U

01.12

https://m.edsoo.ru/GOD3V7H3G

47

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU UPPALIUOHAIBHBIX
YpaBHEHU I

04.12

https://m.edsoo.ru/VIX2U1A6R

48

49

50

51

PaBHOCHUIIBHBIE TIEPEXO/BI B
PEIICHNHU MPPAUOHAJIBHBIX
YpaBHEHUU

CaoiicTBa U rpaguK KOpHS n-oi
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTEMNEeHH C HATYPaJIbHBIM
[OKa3areieM

CaoiicTBa U rpaguK KOpHS n-oi
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTETIeHH C HATYPaJIbHBIM
MoKazareieM

Konrponbnas pabora: "CoiicTa
U rpauk KOpHS n-0if CTeneHu.
HppanuonanpHele ypaBHEeHU"

07.12

07.12

08.12

11.12

https://m.edsoo.ru/M5P0K4L0OH

https://m.edsoo.ru/FOF4M1V2]

https://m.edsoo.ru/P4H4G7EQU

https://m.edsoo.ru/S4L4W3Y5R

52

CreneHs ¢ pallMOHATbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

14.12

https://m.edsoo.ru/O7U716M9E

53

54

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

14.12

15.12

https://m.edsoo.ru/RONSV1ASV

https://m.edsoo.ru/D1G9T5X4A

55

[TokazaTenpHas GpyHKIMS, €€
cBOiicTBa U rpaduk

18.12

https://m.edsoo.ru/N7K9X3DS8T



https://m.edsoo.ru/G0D3V7H3G
https://m.edsoo.ru/V1X2U1A6R
https://m.edsoo.ru/M5P0K4L0H
https://m.edsoo.ru/F0F4M1V2J
https://m.edsoo.ru/P4H4G7E0U
https://m.edsoo.ru/S4L4W3Y5R
https://m.edsoo.ru/O7U7I6M9E
https://m.edsoo.ru/R0N5V1A8V
https://m.edsoo.ru/D1G9T5X4A
https://m.edsoo.ru/N7K9X3D8T

Ucnonb3oBanue rpaduka

56 . 21.12 https://m.edsoo.ru/E2W2ROMOD
GyHKIMH 1S pEeIICHUs YpaBHEHUH
Hcnonw3oBanue rpaduka

57 pad . 21.12 https://m.edsoo.ru/K7U0ASQ2H
GYHKIUY 1S pelICHHs YpaBHEHUN
[TokazaTenpHbIC ypaBHEHUS.

58 OCHOBHBIE METObI PELICHUS 22.12 https://m.edsoo.ru/HIW10O8AOF
MOKa3aTeJIbHBIX YPABHCHUM
[TokazarenbHbIC ypaBHEHUS.

59 OCHOBHBIE METObI PELICHUS 2512 https://m.edsoo.ru/SOD5SH5N21
MOKAa3aTeIbHBIX YPABHEHUN
[Toka3arenbHble ypaBHEHHS.

60 OCHOBHBIE METO/IbI pEUICHUS 28.12 https://m.edsoo.ru/A1R9U6LIO
MOKAa3aTeNbHBIX YPABHEHUN
KonTtponsnas pabora:

61 "TTokazarenpHast PYHKIIHSL. 28.12 https://m.edsoo.ru/U4U216K7C
[TokazarenbHble ypaBHEHUS"
Jlorapugm uncna. CBoiicTBa

62 pudp 29.12 https://m.edsoo.ru/R3H3P7Z5W
Jorapudpma
Jlorapudm umcna. CBolicTBa

63 pud 11.01 https://m.edsoo.ru/X4R9IXOW6K
Jorapudpma
Jlorapudm umcna. CBolicTBa

64 pud 11.01 https://m.edsoo.ru/D7J3Y8P2H
norapupma

eCATUYHBIC U HATypaJIbHbIC

65 A P 12.01 https://m.edsoo.ru/NOO6D3C8Z

Jorapupmbl
ECATUYHBIE U HATyPaIbHEIE

66 A P 15.01 https://m.edsoo.ru/M0Y405A9B
Jorapupmbl
IIpeoOpa3oBanue BEIpaKEHUH,

67 peobp P 18.01 https://m.edsoo.ru/WS5C5L0J9J

CoJIepXKaIIuX JorapudMpl



https://m.edsoo.ru/E2W2R0M0D
https://m.edsoo.ru/K7U0A5Q2H
https://m.edsoo.ru/H1W1O8A0F
https://m.edsoo.ru/S0D5H5N2I
https://m.edsoo.ru/A1R9U6L9O
https://m.edsoo.ru/U4U2I6K7C
https://m.edsoo.ru/R3H3P7Z5W
https://m.edsoo.ru/X4R9X0W6K
https://m.edsoo.ru/D7J3Y8P2H
https://m.edsoo.ru/N0O6D3C8Z
https://m.edsoo.ru/M0Y4O5A9B
https://m.edsoo.ru/W5C5L0J9J

68

[IpeobpazoBanue BoIpaXeHUH,
coJIepKaIX Jorapu(mbl

18.01

https://m.edso0o.ru/T8O6U9V6X

69

70

[IpeobpazoBanue BoIpaxeHUH,
coJiep KaIiX JoTapu(pmbl
Jlorapudmudeckas hpyHKus, eé
CBOICTBA U TpapuK

19.01

22.01

https://m.edsoo.ru/O4J3K5L7G

https://m.edsoo.ru/V1B5J7P6R

71

Jlorapudmuueckas GpyHKIus, eé
CBOWCTBa M rpaduk

25.01

https://m.edsoo.ru/K7C7X5S31

72

73

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelieHus] ypaBHEHHH
Hcnonp3oBanue rpaduka
(GYHKIHU 7S pEIICHUS] YpaBHEHUI

25.01

26.01

https://m.edsoo.ru/Z6A27Z6S0F

https://m.edsoo.ru/I3N1IN6A1P

74

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
aorapu(pMUUECKUX YpaBHEHUI

29.01

https://m.edsoo.ru/C3A5D7A4F

75

76

77

78

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHHUM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX YpaBHEHHM

PaBHOCHIIBHBIE ITEPEXO/BI B
PELICHUH JOrapuPpMHUUECKUX
YpPaBHEHUNU

PaBHOCHIIBHEIC nepexoanl B

PELICHUH JOrapuPpMHUUECKUX
YpaBHEHUU

01.02

01.02

02.02

05.02

https://m.edsoo.ru/I4A0Z22Y 60

https://m.edsoo.ru/H6M2C1L4C

https://m.edsoo.ru/Z2C9V6C4AN

https://m.edsoo.ru/ESC1K2X7B



https://m.edsoo.ru/T8O6U9V6X
https://m.edsoo.ru/O4J3K5L7G
https://m.edsoo.ru/V1B5J7P6R
https://m.edsoo.ru/K7C7X5S3I
https://m.edsoo.ru/Z6A2Z6S0F
https://m.edsoo.ru/I3N1N6A1P
https://m.edsoo.ru/C3A5D7A4F
https://m.edsoo.ru/I4A0Z2Y6O
https://m.edsoo.ru/H6M2C1L4C
https://m.edsoo.ru/Z2C9V6C4N
https://m.edsoo.ru/E8C1K2X7B

79

KonTtponsHas pabora:
"Jlorapudmudeckas GyHKIIHS.
Jlorapudmudeckue ypaBHeHUS"

08.02

https://m.edsoo.ru/X2F1R6F9R

80

81

82

CuHyc, KOCHHYC, TAHT'€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa
CuHyc, KOCHHYC, TAHTCHC
KOT@HT€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHUHYC U
apKTaHIeHC YMCIIOBOTO apryMeHTa

08.02

09.02

12.02

https://m.edsoo.ru/H51612F27

https://m.edsoo.ru/W8U1V3Y6L

https://m.edsoo.ru/PIM6W90Q20

83

84

85

86

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIOBOIO apryMeHTa
Tpuronomerpuueckas
OKPY’>KHOCTb, OIIpE/IeTICHHUE
TPUTOHOMETPHUYECKUX (QYHKIIUN
YHCJIOBOTO apryMeHTa
Tpuronomerpuueckas
OKpPYHOCTb, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE

bopMmybI

15.02

15.02

16.02

19.02

https://m.edsoo.ru/X3P6U9ISK

https://m.edsoo.ru/O1N9F4B7T

https://m.edsoo.ru/SOBOF105L

https://m.edsoo.ru/L7AQ0K3Z7T

87

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

26.02

https://m.edsoo.ru/SOC3A6P9Z

88

89

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIbI
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybI

01.03

01.03

https://m.edsoo.ru/T9L9J6LIR

https://m.edsoo.ru/K9A8H6J9Z



https://m.edsoo.ru/X2F1R6F9R
https://m.edsoo.ru/H5I6I2F2Z
https://m.edsoo.ru/W8U1V3Y6L
https://m.edsoo.ru/P3M6W9Q2O
https://m.edsoo.ru/X3P6U9I8K
https://m.edsoo.ru/O1N9F4B7T
https://m.edsoo.ru/S0B0F1O5L
https://m.edsoo.ru/L7A0K3Z7T
https://m.edsoo.ru/S0C3A6P9Z
https://m.edsoo.ru/T9L9J6L9R
https://m.edsoo.ru/K9A8H6J9Z

[IpeobpaszoBanue

90 . 02.03 https://m.edso00.ru/X9Q817N6B
TPUTOHOMETPHUCCKHUX BBIPAKCHUI
IIpeoOpasoBanue

91 peobpasoBatu . 05.03 https://m.edso0.ru/X4F819Q5T
TPUTOHOMETPHUYCSCKUX BBIPAKCHHI
IIpeoOpasoBanue

92 peobp . 09.03 https://m.edsoo.ru/A6J1N1I8K
TPUTOHOMETPHUCCKHUX BBIPAKCHUI
IIpeoOpasoBanue

93 peobp 5 12.03 https://m.edsoo.ru/O2LISAMA]
TPUTOHOMETPHUCCKUX BhIPAKECHUI
Pemrenye TpuronoMeTpHueCKUX

94 Tp P 15.03 https://m.edsoo.ru/K2Y6M4N9A
ypaBHEHHIA
Pelenne TpUroHOMETPUYECKHAX

95 E‘p p 15.03 https://m.edsoo.ru/I3U0QIF7X
ypaBHEHHIA
Pemrenue TpuronoMeTpruueCKuX

96 P P 16.03 https://m.edsoo.ru/BSGSNTY9A
ypaBHEHHIA
Pemrenve TpuronoMeTpruueCKUX

97 Tp P 19.03 https://m.edsoo.ru/E4AM9U4CTM
ypaBHEHHIA
Penrenne TpUrOHOMETPUUECKUX

98 vp P 22.03 https://m.edsoo.ru/K3A90Q7T40Q
ypaBHEHHIA
Pemmenue TpuroHoMeTprHYEeCKUX

99 Tp P 22.03 https://m.edsoo.ru/MOA2I5M30
ypaBHEHHIA
KonrtpomnbHas pabora:
"TpUroHoMeTpUYECKIE

100 p P https://m.eds00.1u/P3S5X4D 1IN
BBIPKEHUS U 23.03
TPUTOHOMETPUYECKNE YpaBHEHUS"
Perienne TpPUrOHOMETPUUECKUX

101 Up p 26.03 https://m.edsoo.ru/U9WOW2P3H
ypaBHEHHIA
ITocieroBaTebHOCTH, CIIOCOOBI

102 a 05.04 https://m.edsoo.ru/U1Q9W3H4E

3aJJaHUs IOCIEIOBAaTEILHOCTEIA.



https://m.edsoo.ru/X9Q8I7N6B
https://m.edsoo.ru/X4F8I9Q5T
https://m.edsoo.ru/A6J1N1I8K
https://m.edsoo.ru/O2L9S4M4J
https://m.edsoo.ru/K2Y6M4N9A
https://m.edsoo.ru/I3U0Q9F7X
https://m.edsoo.ru/B8G5N7Y9A
https://m.edsoo.ru/E4M9U4C7M
https://m.edsoo.ru/K3A9Q7T4Q
https://m.edsoo.ru/M0A2I5M3O
https://m.edsoo.ru/P3S5X4D1N
https://m.edsoo.ru/U9W0W2P3H
https://m.edsoo.ru/U1Q9W3H4E

MeTton MmaTemMaTHuecKkoi
WHYKIUU

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocJyeoBaTeabHoCTH. VicTopus 05.04 https://m.edsoo.ru/I1U4M3U1Q
aHajn3a OCCKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 06.04 https://m.edsoo.ru/H5G9X6EOK

105 ['eomeTrpuueckas nporpeccust 09.04 https://m.edsoo.ru/S7TROL1J8J
Beckoneuno yObIBaromas

106 Y Hl 12.04 https://m.edsoo.ru/I8J1IU7I0A
reOMETpUYECKasl IPOTPeCCUs
CymMa OeCKOHEYHO YOBIBarOIICH

107 Y oY B 12.04 https://m.eds00.rw/T3TOV6K5V
T€OMETPUUYECKON MTPOTPECCUU
JIMHEWHBIN 1 SKCIOHEHITHATbHBIN

108 poct. Uucino e. Dopmyiia CI0KHBIX 13.04 https://m.edsoo.ru/E6E2BIK 17
MPOLICHTOB
JInHEeNHBIN U DKCIOHESHIINAIbHBIN

109 poct. Hucino e. @opMyiia CIOKHBIX 16.04 https://m.edsoo.rw/TIM4W6U4AN
MIPOLICHTOB
Hcnonb3oBaHue Nporpeccuu s

110 pELICHHs pEeAlIbHBIX 3a1a4 19.04 https://m.edsoo.ru/Y6U4F209W
MPUKIIATHOTO XapaKTepa
KonTponbHnas padora:

111 "ITocaenoBaTeTbLHOCTH U 19.04 https://m.edsoo.ru/R1F6U9J90
nporpeccun"
HenpepriBable PYyHKIINN U UX

112 vp p ymx 20.04 https:/m.eds00.ru/O6GOQIN3C
CBOMCTBa
Touka pa3peiBa. ACHUMITOTEI

113 pasp 23.04 https://m.edsoo.ru/P7B3T3K2W

rpaduKoB QyHKIUI



https://m.edsoo.ru/I1U4M3U1Q
https://m.edsoo.ru/H5G9X6E0K
https://m.edsoo.ru/S7R0L1J8J
https://m.edsoo.ru/I8J1U7I0A
https://m.edsoo.ru/T3T0V6K5V
https://m.edsoo.ru/E6E2B9K1Z
https://m.edsoo.ru/T1M4W6U4N
https://m.edsoo.ru/Y6U4F2O9W
https://m.edsoo.ru/R1F6U9J9O
https://m.edsoo.ru/O6G0Q1N3C
https://m.edsoo.ru/P7B3T3K2W

CoiicTBa (hyHKIMI HETIPEPHIBHBIX

114 26.04 https://m.edsoo.ru/E3A4J3B3T
Ha OTpEe3Ke
CBolicTBa (DYHKIIUI HENIPEPHIBH

115 ymx PEPBIBHEIX 26.04 https://m.edsoo.ru/T8J5G6LEM
Ha OTpE3Ke
MeTtoa HHTEPBAJIOB IS PELLIEHUS

116 a p D 27.04 https://m.eds00.ru/A1Q0Q9J1Y
HEPaBEHCTB
Metoa nHTEPBAJIOB JJIS1 PELICHUS

117 A p AP 30.04 https://m.edsoo.ru/I2A 1 EOW4Z
HEPaBEHCTB
Metoa nHTEPBAIIOB JJISI PENICHUS

118 A p AP 04.05 https://m.edso0.ru/S5L2G6A IN
HEPABCHCTB
[IpumeHeHue CBOKCTB

119 HENPEPBIBHBIX (PYHKIMIA 115 07.05 https://m.edsoo.ru/VOG7LI1E1J
pEIICHUS 3a/1a4
IlepBast u BTOpast Ipou3BO e

120 p pasl [POHSBOAHET 11.05 hitps://m.edsoo.ru/SOVAESNGE
byHKIIUN
OmnpeneneHue, reOMETPUUECKUI

121 pedl N p 14.05 https:/m.edsoo.ru/C3B7M4G9C
CMBICTT IIPOU3BOHOMN
YpaBHeHUE KacaTeabHOU K

122 p 17.05 https://m.edsoo.ru/I4D1T3BOY
rpaduxy pyHKINN
IIpou3BogHEIE DIIEMEHTAPHEBIX

123 P VI[ P 17.05 https://m.edsoo.ru/JOV3D5K5R
(byHKUIHH.
Kourponsnas padora:

124 | HIPOJIbH ﬂl: T 18.05 https://m.edsoo.ru/Z5B1F4L7P
[IpousBoaHas
IIpou3BogHBIE DIIEMEHTAPHBIX

125 P VH p 21.05 https://m.edsoo.ru/USD8N5PIK
byHKIUI

126 HtoroBast KoHTpoJIbHAs paboTa 24.05 https://m.edsoo.ru/G2J4D3N7B



https://m.edsoo.ru/E3A4J3B3T
https://m.edsoo.ru/T8J5G6L8M
https://m.edsoo.ru/A1Q0Q9J1Y
https://m.edsoo.ru/I2A1E0W4Z
https://m.edsoo.ru/S5L2G6A1N
https://m.edsoo.ru/V9G7L1E1J
https://m.edsoo.ru/S9V4E5N6E
https://m.edsoo.ru/C3B7M4G9C
https://m.edsoo.ru/I4D1T3B0Y
https://m.edsoo.ru/J0V3D5K5R
https://m.edsoo.ru/Z5B1F4L7P
https://m.edsoo.ru/U8D8N5P9K
https://m.edsoo.ru/G2J4D3N7B

[IponsBoHasA CyMMBI,

127 MIPOU3BEICHHUS, YACTHOTO U 1 24.05 https://m.edsoo.ru/I605U3U7X
KOMITO3HITH (yHKIIHA
I1 , 0000 ,
128 OBTOPCHHE, OOODIICHIE 1 25.05 hitps://m.edsoo.ru/L3QIU9ISIX
cUCTEMATH3AaLMs 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 128 10

I[TPOT'PAMME



https://m.edsoo.ru/I6O5U3U7X
https://m.edsoo.ru/L3Q9U9S9X

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbHOﬁ nporpaMmmasl CpeaHETr0 0611161"0 06pa303a}mﬂ

Yucna ¥ BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSAMH: pALUOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonsaaTe  apudmerndeckue  OmepanMM € pPaldOHATIBHBIMH U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonssTs HpI/I6J'II/I)KéHHLIe BBIUUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIICHUI

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C LEJIBIM IIOKa3aTeJeM, CTaHAapTHas
dopMa 3amMcu JEHCTBUTENBHOTO 4YMCIa, KOPEHb HATypalbHOW CTENECHH,
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3amUCH JAEHCTBUTEIBHBIX UYUCEN JUIS
pELICHUS IPAKTUYECKUX 3a]1a4 U NPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBHOIO yTJa;
UCMONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHEe (PyHKIUU

2.1

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LIENOE,
panuoOHaIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

2.2

BrinonuaTe npeoO6pa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS

23

24

BomonsaTe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHATBHBIX
BBIDAKEHMM W peniaTb OCHOBHBIE THUIIBI LEJNbIX, PAaUUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUUYCCKHUX
3ala4q 1 3aa4 U3 pa3JINYHbIX obOmacrei HAayKH U peaﬂBHOﬁ KHU3HU

2.5

MonenupoBaTh peanbHblE CHTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPQKECHMSI, YPaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJaud, HUCCIE0BaTh
MIOCTPOCHHBIE MOJIENIN C MUCIIOIL30BAaHUEM arlapara ajareopsl

DOyHKINUA U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00IacTh
ONpeNeNIeHusT W MHOMKECTBO 3HAYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 00paTHbIe QYHKINU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIHMH, HYJIH

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKUINHU, KBAAPATHUHONW (PYHKLIUH,
CTETIeHHO! (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonws3oBath rpaduku (GyHKUMHA [Ji HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX Y4eOHbIX NpPEeIMETOB U
peabHOM JKNU3HHU, BBIpAXaTh (hOpPMYJIaMH 3aBUCUMOCTH MEX/1y BETHUNHAMH
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATUSMH: IIOCIEAOBATEIBHOCTD, apudMeTHueckas H
' reoMeTpHuuecKas Mporpeccun
47 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cymma 6eCKOHEeYHO yObIBaIOIIe reOMeTpHUIeCKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTEIbHOCTEH U Mporpeccuid  ams
' pelIeHNs peallbHbIX 33]a4 IPUKJIaJHOIO0 XapaKTepa
5 MHoOkecTBa U JIOTHUKa
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OTIEpAI[U HAJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar s ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENIEHHWEe, TEOpeMa,  CIEJCTBUE,

JA0Ka3aTCJIbCTBO



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSTHYHBIE JIPOOM, HPOLEHTHI,
L1 OecKOHEeUHbIe NepUoANYECKHEe IpoOU. AprdpMeTHUecKre onepalnnun ¢ palMoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHU. [Iprumenenue npobeii u mporeHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpAciIel 3HaHUH U peabHON KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHATIBHBIC YiCia. ApUPMETHIECKHEe
1.2 omepanuu ¢ AeWCTBUTENbHBIMU uuciaMu. [IpuOavk€éHHbIE BBIYMCICHMS, NpaBUIa
OKpYTJIEHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenensb ¢ 1iensiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 ' Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu A€WCTBUTENbHBIX YUCEN Ul PEILCHUs
MPAKTUYECKUX 3a7au U MPEACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBusS ¢ apu@MeTHuyecKuMu
' KOPHSIMH HaTypajibHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
27 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHil. OCHOBHbIE TPUTOHOMETPUUECKHE
' hopmyIbI
23 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeTon
MHTEPBAJIOB
2.4  Pemenue Henbix U JpoOHO-pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUH U HEPABEHCTB
2.6  Peuenue TpUroHOMETPUYECKUX YPAaBHEHUN
27 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aJad U 3a/1ad U3
' Pa3IUYHBIX 00J1aCTel HayKU U peaNbHOM KU3HU
3 @yHKUIUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkumu. I'padux QyHkumu. B3aumbao oOpaTHBIE
' GyHKIUH
10 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd ¢yHkumn. Hymm dyHKIuM.
' [TpomerxyTKH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
33 CrenenHast (GyHKUHMS C HATYpaJbHBIM M LIENbIM IoKa3aTeneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpaduK KOPHSI 71-OU CTCTICHH

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAENiCeHUe TPUTOHOMETPUUYECKUX (HYyHKUIUN

34 YHCIIOBOTO apryMeHTa
4 Haugama MmaTemMaTH4ecKOro aHajn3a
41 ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs  IOCIACAOBATEILHOCTEH. MOHOTOHHBIC
' [10CJIE10BATENBHOCTH
Apudmerrdeckass W reoMeTpuueckas mporpeccu. beckoHedyHO —yObIBarormas
47 reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMETPHYECKOM
) nporpeccur. @Dopmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE NPOrpeccuu st
pelIeHus: pealibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHOXeCTBa U JIOTUKa

MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 IIpruMeHeHne TEOPETHUKO-MHOXKECTBEHHOIO —ammnapara il  OINUCAHUS PeajbHbIX
MIPOIIECCOB U SIBJICHUH, PHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB

5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO

IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHMUSI

Kon IIpoBepsiemble TPeOOBaHUSI K NPEAMETHBIM Pe3yIbTATAM OCBOCHHUS
NpOBepPsieMOr0  OCHOBHOI 00pa30oBaTeIbHOI MPOrPaMMBbI CpeHero ooIero
TpedoBaHus o0pa3oBaHus

Bnagenne MeronamMm J0Kas3aTeNbCTB, AJITOPUTMAMHM PpELICHHs 3a/ad;
yMeHHe (GOpMYyJIUpPOBATh M ONEPUPOBATh IOHATHUSMU: OIpENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, NpPU3HAK, J10Ka3aTeIbCTBO,
paBHOCUJIbHBIE (OPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYIUPOBATH
o0paTHOE M NPOTHBOIOJIOXKHOE YTBEP)KIEHHE, NMPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YeCKOW WHIYKIUU;
IIPOBOAMTD JI0KA3aTeJbHbIE PACCYKICHUS MIPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCyXJCHUW; yMEHHE  OIepHUpOBaTh
MOHSTUSIMHM: MHOKECTBO, MOJMHOKECTBO, OINEpAallMM HaJl MHOXECTBaMU;
YMEHHME  HUCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar i
ONMCAHUS PEATBHBIX IPOLECCOB U SIBJICHUM U NPU PELIECHUM 33134, B TOM
Yuclie U3 IPYIUX y4eOHBIX NMPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHIMU:

rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 33/1aBaTh

W ONHUCHIBATH Tpadbl pa3IMUYHBIMU CITOCOOAMM; MCIOJB30BaTh Tpadsl mMpu




pelIeHUH 3a/1a4

YMeHue onepupoBaTh NOHSITUSMM: HATypaJbHOE YHUCIO, LEJIOE YHUCIIO,
CTEMeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HAaTypaJbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JIEHCTBUTEIbHBIM IOKA3aTEIIEM,
jgorapudm uwuciaa, CUHYC, KOCMHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, pPallMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATYpaJlbHbIX, LEJbIX, PAlUOHAIBHBIX, JICHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONB30BaTh MPU3HAKU ACTUMOCTH, HAMMEHBIINH 00Iunit
JIenuTeNh W HauMEHblee oOlmiee KpaTHoe, anroputMm EBkiamaa mpu
pEILIEHNH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIMOHHBIMUA CHCTEMaMU
CUMCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHUE 3HAUEHUH U peoOpa3oBaHus
BBIPDAKEHHUN CO CTEeNEeHsSMU M Jiorapudmamu, mpeoOpa3oBaHusi APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUpPOBaTh  MOHATHUSAMHU:
MOCJIEIOBATENBHOCTD, apu(METHUECKas MPOTPECCUsi, TeoMeTpUYecKas
nporpeccusi, OecKOHEYHO yObIBaroass reoMeTpudeckas MpOTrpeccHs;
YMEHHE 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (POpMyYJI; YMEHUE ONEepUPOBATh MOHATUIMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCNA, MOJYJIb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuueckasi, TPUTOHOMETpPUYECKas U aireOpanyeckas), yMETh
POU3BOIUTh apu(pMETHYECKHe JEHCTBHSI C KOMIUIEKCHBIMHM UHCIIAMU;
MPUBOJUTH MPUMEPHI MCIIOIb30BAHUS KOMIUIEKCHBIX YHCEIN; ONEPHUPOBAThH
NOHATHAMM:  Marpuua 2x2  wm 3X3, ONpeAeauTeNb  MaTpHIIbI,

FGOMeTpI/I'—IeCKI/II\/’I CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSMHU: palMOHAJbHBIE, HPPALMOHAIBHBIEC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapupMHUUYEcKHe, TPUTOHOMETPHUECKUE
YpaBHEHHS M HEpPaBEHCTBA, HX CHUCTEMbl, YMEHHE OIEepUpOBATH
MOHATUSAMH: TOXJECTBO, TOXJECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB, PAaBHOCUJIBHOCTh
YpaBHEHHH, HEpPAaBEHCTB M CHCTEM; YMEHHE peularb ypaBHEHUS,
HEPAaBEHCTBA U CHCTEMbl C IIOMOIIbIO PA3IUYHBIX MPUEMOB; pelIaTh
YpPaBHEHHUs, HEpPaBEHCTBA M CHUCTEMBl C IapaMeTpoOM; IPHUMEHATH
YPaBHEHHs, HEPAaBEHCTBA, UX CHCTEMBI UI1 PEIICHUS MaTeMaTHYECKHX

3a71a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIaCTe! HAYKU U pealbHOU )KU3HU

YMeHne omnepupoBaTh MOHATUAMM: (QYHKIMS, YETHOCTh (DYyHKUHUH,

NEpUOANIHOCTD (1)yHKI_[I/II/I, OTrpaHUYCHHOCTD q)YHKI_[I/II/I, MOHOTOHHOCTB




(byHKIMH, SKCTpeMyM (yHKIUH, HauOoJbllee M HAaMMEHBIIEEe 3HAYCHHS
(GYHKIMM Ha MPOMEXKYTKE, HENpephIBHAS (QYHKIHMS, aCUMIITOTHI rpaduka
(GyHKIMU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN H
¢u3nyeckuii CMBICT TPOM3BOMHOM, IEpBOOOpasHas, ONpeAeIEHHBIN
MHTETpal, YMEHHE HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHUE
BBIYHCIIATE  NPOM3BOAHBIE CYMMBI, IIPOM3BEACHUS, YacTHOTO U
KOMITO3UIIMN (YHKIMH, HAXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; YMEHHE HaXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUI;
YMEHHE WCIIOJIb30BaTh MPOU3BOJHYIO JUIS HCCIENOBaHHUA (DYHKITHIA,
HAaXOJUTh HauOOJbIIME W HAMMEHbIIME 3HAYCHUS (QYHKIUHA; CTPOHUTH
rpadKd MHOTOWJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHaJM3a; MPUMEHATh TPOU3BOJAHYIO U HAXOXKICHUS HAWIyYLIEro
pelieHnss B TPUKIAAHBIX, B TOM YHCJIE€ COLUAIBHO-YKOHOMHUYECKUX U
(u3MUYecKUX 3a/1a4ax; HAXOIUTh IUIOIAAN ¥ O0BEMBI (UTYP C IMOMOIIBIO
MHTETpaia; MPHUBOAWTH NPUMEPHl MATEeMaTHYECKOTO MOJCIMPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATUAMU: Tpapuk QyHKIMH, oOpaTHas GyHKLNS,
KOMIO3UIMS (QYHKIMM, NUHeWHas (QYyHKUOUS, KBaapaTU4Has (QyHKUHUSA,
pauuoHanmbHass (QYHKLUS, CTeNeHHass (YHKLUUSA, TPUTOHOMETpUYECKHE
byHKIIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKIIWMHU, TOKa3aTeslbHAs W
Jgorapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIUI,  BBINOJHATH  [peoOpa3oBaHusl  rpa@ukoB  (YHKIUH,
UCMOJIb30BaTh Tpa(UKH Uil U3yUeHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
peleHny 3a7ad U3 JIPYruxX Y4eOHbIX MpPeIMETOB W 3a7ady U3 peaibHOU
KU3HHM; BbIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXIy BEINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKIMHA JUIsl pelieHus ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEUICHUI YPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM YHCIE Ha
NPOILIEHTHI, JOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4d U3 OOJIAaCTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3aJa4yH, HMCCIEIOBATh IOJYyYEHHOE pELICHHE U
OLICHUBATh MPaBAONOAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHS,

YpaBHCHUS, HCPABCHCTBA U UX CUCTCMEI 11O YCJIOBUIO 3aa4u, UCCICIOBATH




MMOCTPOCHHBIC MOACIHN C HUCIIOJIB30BaAHHUEM arrapara aJII‘e6pr,

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

VYMeHHe omepupoBaTh MOHATHAMHU: CpefHee apudmMeTHyeckoe, MeIuaHa,
HanOoJpIlIee ¥ HaMMEHbINIEE 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHAaPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaLKIO, PEJCTaBICHHYIO B TabiMIax, HA AUarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOKCTBA PEaJbHBIX MPOLIECCOB M SBICHHIA; MPEICTABIATh
uHPOpPMALIMIO C TOMOIIbIO TaOMMII W  JAuMarpamMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TpapHuecKuX
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEeI0BaTh COBMECTHBIE

Ha6J'IIO,I[eHI/I$[ C IIOMOIIBIO JJUarpaMm paCcCCuBaHUA U JIMHEHMHOM perpeccuun

YMeHue onepupoBaTh MOHATHSAMM: CIy4YalHBIM ONBIT M CIly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4alHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C MCIIOJb30BaHUEM TIpaUUECKHMX METOJ0B; IPUMEHSThH
(bopMyJBl CIOXKEHUS W YMHOXXEHHUS BEPOSTHOCTEH, (HOpMyIy IOIHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIbI;
OLICHMBAaTh BEPOSATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUpPOBAThH
NOHATHSAMM:  Cly4aiiHas BEJIMYMHA, pACIpPEICIICHUE BEPOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHue, JUCHEepCUs U CTaHJApPTHOE OTKJIOHEHUE
CllydaliHOW  BeJWYMHBI, (QYHKIMHM  pacOpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOT0, OKA3aTEJIbHOIO M HOPMAJILHOTO paclpeieNieHuil; yMeHue
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPEEICHUN Ul PEIICHUs 3a]ad4;
3HAKOMCTBO C MOHSTHUSMH: 3aKOH OOJIBLIMX YHCEN, METO/bI BHIOOPOUYHBIX
UCCIIEOBAaHUM; YMEHUE TIPUBOJUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBIIMX YHCEN B MPHUPOAHBIX U OOIECTBEHHBIX SBICHUSAX; YMEHHUE
OIEpUPOBATh TOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYETAHUU,
YUCIIO  NEepecTaHOBOK; OuHOM  HploTOHa; yMmMeHHME  IPUMEHATH
KOMOWHATOpHBbIE (aKThl U PacCyKIACHUS Ul pelleHUs 3ajay; OLCHUBATh
BEPOATHOCTH PEAJbHBIX COOBITHIA; COCTaBIATh BEPOSTHOCTHYIO MOJIENb U

UHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omnepupoBaTh TMOHATHUAMHU: TOYKa, MpsMas, IUJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIMUNHA YIJIa, IUIOCKUH YroJl, ABYyTrpaHHbII
yroj, TpEXITPAHHBIA YIroJl, CKPEUIMBAIOIIHNECS NPSIMbIE, MAPAUIEIbHOCTh U
NEPNEHIUKYJISIPHOCTh MPSIMBIX MU IUIOCKOCTEM, Yrojl MEXIy HpsIMbIMU,
Yroja MexXay MpsAMOHM UM IUIOCKOCTBIO, YIOJI MEXIAy IUIOCKOCTSMH,

pacCTodHuC OT TOYKHU OO0 IUIOCKOCTHU, PACCTOAHHUC MCKAY IMPIAMBIMH,




PACCTOSIHUE MEXY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU PEIICHUU
3a1a4 u3y4yeHHbIe (DAKThl U TEOPEMbI IJIAHUMETPUU; YMEHHE OLIEHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHpA; CTPOWTh MaTEeMATHUECKUE
MOJIEJIM C TOMOIIbI0 TEOMETPUYECKHX IOHSATUA U BEJIWYUH, pPEIlaTh

CBA3aHHbIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHne omepupoBaTh MOHATUSAMHU: IUIOMAAb (QUTYpBl, 00BEM (QUTYPHI,
MHOTOTPaHHHK, TPaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajienenures, Npu3Ma, NHpamuiaa, (Urypa U TOBEPXHOCTD
BpallleH!s, LWIMHAP, KOHYyC, map, cdepa, mmomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUMABI, TMPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoa,
IPSMOYTOJIBHOTO Mapajuleenunea, THPaMUAbl, NPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEépPTKa IMOBEPXHOCTH, CEYCHHS KOHYCa M LMJIMHIPA,
napajulellbHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomascs cdeppl, MUIMHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (UTYpHl M HOBEPXHOCTH
BPAIICHHS, UX CCUCHHsI, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpEeNeHHs U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOWMCTBaX M IMpH3HAKaX TEOMETPHUYECKUX (Uryp, OOOCHOBBIBATH HWIIH
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KiacCHU(PUKANUIO QHUTYp TI0
pasNMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOMMBbIE JIOTOJIHUTENbHBIE

MOCTPOCHUS

11

VYmenune OIICpHUPOBATH IIOHATUAMMU. ABHUKCHUC B MMPOCTPAHCTBE,
napajuIeNbHBIA MEPEeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE TOMO00Ms, TMOA00HBIE (UTYPBI, YMEHHUE
pacmo3HaBaTh paBHbIe M MOAOOHBIE (UTYPHI, B TOM YHWCIE€ B MPHUPOJE,
HCKYCCTBEC, apXUTCKTYPE,; UCIIOJIB30BaTh TCOMECTPUUCCKHUE OTHOICHUS IIPpHU
pelIeHNuH 3a]la4y; HAaXOJWUTh T€OMETPUYECKHE BEIMYMHBI ([JIMHA, YTOII,
ioniaib, 00bEM) MpU peUIeHUH 334a4d U3 JPYTuX Y4eOHBIX MPEAMETOB U
U3 peanbHOW JKU3HU; YMEHHUE BBIUYUCIATH T€OMETPUUYECKUE BETUYHHBI
(MHA, yTOJN, IJIOMIAah, OOBEM, IUIONIAb TOBEPXHOCTH), HCIOJB3YS
HU3YYCHHBIC (1)0pMy.HBI U MCTOAbI, B TOM YHCJIC: IUIOIIa[lb TOBCPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIHHIpA, TUiomanab chepsl; 00béM Kyoa,
NpAMOYTOJIBHOIO MapalIeleuIena, MHOUpaMUIbL, IIPU3MBI, MUIKMHIpA,

KOHYCa, 1l1apa; YMEHHUE HaXOAWTh OTHOIICHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMenue ONCpupoOBaTh MOHATUAMU: MPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,




BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKEHUEC BCEKTOpa II0 6a3Hcy,
CKaJIApHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHUEC HCIIOJIb30BaTh BCKTOpHHfI n KOOp,HHHaTHBIﬁ METO

AJId pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3a/la4 JpYyTUux y‘-Ie6HBIX npeamMcToB
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YMenue BBI6I/IpaTb HOI[XOI[SII_L[I/Iﬁ MCTOA AJId PCIICHUA 3a/la4r, IOHMMAaHHC
S3HAYUMOCTH MATEMATHUKH B HU3YUYCHHH IIPUPOAHBIX H O6H_I€CTBCHHBIX
nponeccoB u $IBJI€HI/II71; YMCHHUC pacCiio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MaTEMAaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH IIPUMCPBI MATCMATUYCCKUX

OTKPBITHM POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUHCIEHUS

Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
1.4 Crenens ¢ 1enbIM rnokaszarenaeMm. CTeneHb ¢ pallMoOHAIbHBIM Moka3aTesieM. CBoMCTBa
' CTETICHH
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiicTBuTenpHbIe 4uCHa. ApHPMETHUECKHE ONepaluud ¢ JACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIUMCICHHS, TIPaBUIa OKPYTJICHUS, PUKHUJIKA M OIICHKA
pe3yJibTaTa BBIYMCICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 Kommiekcubie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPABHCHHS
2.2 HppanuoHanbHble ypaBHEHUS
23 TpuronomeTprueckue ypaBHEHHs
24 [TokazarenpHbIC U TOTapUPMUYECKUE YPABHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U JIoTapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. ONpeaenTeab MaTpUIlbl
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKIMU. [leproanyeckue GyHKIMN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINN, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHMSI IOCIIE0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosaeHne HaubosblIero ¥ HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposATHOCTE M cTaTUCTHKA
6.1 OnuncarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



