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HOACHUTEJBHASA 3AIIMCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBarOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajeHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCS C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3yIbTaT.

B ocHoBe MeToaunku oOydeHust anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITETHOCTHBIN MPUHITUI O0YUICHHSI.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BbIJIEJICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JauHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEP)KATEIBHO-METOANYECKHE JIMHUA HW3YyYaloTCsS Ha TPOTSHDKCHUH JABYX JIET



oOyueHusl Ha YPOBHE CpETHETO 00I11ero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISIETCS MHTETPaTHBHBIM, MOCKOJIbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTEeMaTUYECKHUI aHaJIN3, TEOPUSI MHOXKECTB, MaTeMaTH4YecKasi JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb pPEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBbIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSITENIBHO
c(opMyIUPOBAHHON MaTeMaTUYECKOW 3a/ayM, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaTh NPUKUJKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAaKOMbIE OOYy4YaloIIMMCS MHOXECTBA HAaTypalbHbBIX, LEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIONOJHAKIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUS Pa3iMyuHbIX 33134
dbopmupyeTcsl IpencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKd M €€ poJid B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETHU3aIusl.

JIuaust «YpaBHEHHsSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3aaad. B
pe3ynbTaTe OOydYarouIMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
palMoHaNbHBIX, HpPPaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapametpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.
JanHast copep:karenbHasi JIMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN



BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeNIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJIBHBIMH (oOpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AnreOpa npennaraet 3 PpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIIUUM U TpaduKu» TECHO
NEpEIuIeTaeTCcsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelleHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OoJibllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJYyUYCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYTI KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX O0YyYaromuMCcs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAENsATh HMX HauOOJNbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENed peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAWITYUIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

CopepkarenbHO-MeTOAMYECKask TUHUS «MHOXeCTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOruku. TeopeTuko-
MHOKECTBEHHBIE MIPEACTABIECHUS POHU3BIBAIOT BECHh KYypPC IMIKOJIBHON MaTEMATHKU



U TIpeiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMAaTHUKHU U HUCIOJIb30BATh €ro JIsl BHIPAXKEHUSI CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dBJEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIuXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHoM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbIE MPU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJIed ¢ IOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluy MOJYyYEeHHBIX pe3ybTaTroB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fiesioB MPOTpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs I pelieHus] MpUKIaaHbIX 3anad. [lpu
pelIEHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecsi  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UpOBaTh  MpoOiemy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Pannonanbsabie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEANIbHOM KU3HH.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omneparud ¢ JICUCTBUTEIBbHBIMH  4UCIaMU.  Monayib
JEWCTBUTEIBLHOIO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ uenbiM  mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOASIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [leciTUuHBIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEPAaBEHCTB. MHOTOYIECHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHb!I ¢ 11e1bIMU KO3 HUITIEHTAMHU.
Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHus
VMPpalHOHAIBHBIX YPABHEHUMN.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKECHUH, COJIEPKAITUX JTOTrapu(MBbI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHA. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS I PEUICHUS] CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanue noCTpOCHHOM MOJEIN C MMOMOIIBIO MATPHII
Y OIIPENCIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkmuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpomexyTku 3HaKONOCTOsTHCTBA. YETHBIE U Heu€THBIC QyHKIMU. [lepronuueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHKUE U NTOCTPOEHUE UX TPA(UKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHHN KaK (PyHKIIMH 0OpaTHOW CTETIEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aaHMsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4eCKOM HHIAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOYKM pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMICTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrne, reOMeTPUUEeCKUA 1
busznyecKuii CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpous3BogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, oOIepalMd HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammebl
Oiinepa—Benna. IIpumeHeHuWE TEOPETHKO-MHOKECTBEHHOIO ammapara  JUJis
ONMCAHMS PEaNbHBIX MPOLECCOB M SBJICHWUW, NPHU PEIICHUH 3a1a4 W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BBIYMCICHUA

Harypanbhbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmeHnbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LENbIX YHCIIAX.

Kowmrmnekcuble uucia. AnreOpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hcla. ApupMETHYECKHE Omeparuy C KOMIUIEKCHBIMHU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PEIICHHs] (PU3NUECKUX U TEOMETPUUIECKUX 3a/1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTHU. PerieHne TpuroHoOMEeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUECKUX YPABHCHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3aJ1a4 M 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM XKU3HU, UHTEPIPETALS
MOJIYYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padrueckne MeTonbl pellleHUs YpaBHEHU M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 71 HWCCICIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUHU 3aady M3 JPYTrUX Y4EOHBIX
IIPEAMETOB U PEANBbHON KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[IpuMeHeHne MpoU3BOAHON K MCCIENOBAHUIO (DYHKIIM HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEIICHUS B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOPMYJION UK TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
ayieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTETpAIa. BeruuciieHue onpeaeaéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumeHeHne uHTErpana s HAXOXKIEHUsS IUIOWAACH MIOCKUX (GuUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEeHUN. MaTtemaTuieckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OFBILETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (370pOBOE THTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOpPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM AESATEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble TornuecKkue aeiicTBUA:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALINY,
OCHOBAaHMS 17151 0000ILEHHS U CPABHEHHSI, KDUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3OBBIBaATh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHUI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, PUBOJUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKHE 1CHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  MpolJemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

MPOBOJNUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATD
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJIAITH JeUIUTHl HHPOPMAINH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIINIO pa3IUUHbIX BUAOB U (popM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBAaTh Ha/IEKHOCTD uHbopMauu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHWS [0 XOAYy pEIICHHs 3a/auu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COIMOCTABIIATh CBOM CYXAEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUICHHS C YYETOM 3ajaad
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIeHUs C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHUIKEHUS! PE3YJIbTaTOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJIUBHUIYyaTbHOMN
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIBbI pa0OT, I0TOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX ¢opmax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B O0HMH TPOAYKT MO KpUTEpPHUsIM, C(HOPMYIUPOBAHHBIM y4YaCTHUKAMU
B3aMOJIEUCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydyenuss B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTAaThl TIO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAILHOE YHCIIO, OCCKOHEYHAS
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJbTaTa BbIYMCIICHUI;



cBOOOJIHO OMNEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCIJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHIATHSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOWJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy u teopemy Buera s
pelIeHus 3a1ay;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MAaTpUla, OMNPENAECIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MAaTpUI] U OIpEACIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IT0KA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIbIO PABHOCHIIBHBIX
MIEPEXO0/I0B WA OCYIECTBIISASA IPOBEPKY KOPHEMH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JUJIi  pPELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUI;

MOJICJIUPOBATh peallbHble CHUTYyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHUS, YypaBHEHMs, HEPaBEHCTBA II0 YCIOBUIO 3a/laud, MCCIIEI0BATh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMHA U TPaPuKu:

cBOOOIHO OMEPUPOBATH MOHATUAMM: (PYHKIIMSI, CIIOCOOBI 3a1aHus (PYHKIIUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus GyHKiud, rpaduk QyHKIUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB (PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QYHKINU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMbI (PyHKLIMH, HaumOOoJblllee M HauMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypadbHBIM U
HENBIM TOKa3zaTeaeM, rpa@uK CTENeHHOW (PYHKIHH C HATYpPaJIbHBIM U IEIbIM
nokasaresnemM, rpaguk KOpHs N-0il CTeneHW Kak (PyHKIHMHM OOpaTHOW CTENEHHU C
HaTypaJIbHbIM IOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(byHKIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U IIOCTPOSHUE UX TPadUKOB;

cBOOOIHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
GbyHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CBOOOJIHO OMEpUPOBATH TOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpesieNieHue TPUTOHOMETPHUECKUX (YHKIUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Trpaduku GyHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHaJIu3a:

cBOOOMHO OMEpUPOBATh TOHATUSAMU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIIasi reOMETpUUecKasi MPOTrPeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAHTE;

UCTIONB30BaTh MPOTPECCHU MJI PEIICHUs PEATbHBIX 3aJad MPUKIATHOTO
XapakTepa,



cBOOOIHO OTEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTHYECKOrOo aHajiM3a Kak aHajau3a
OECKOHEYHO MaJbIX;

cBOOO/IHO ONEPUPOBATH MOHITHSIMH: HEMIPEPhIBHBIC (PYHKITHH, TOUYKU Pa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpadrka QyHKINM;

CcBOOO/IHO OIEpUpOBaTh MOHATUEM: (YHKIUsS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 7151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCIOJIb30BaTh T€OMETPUUECKUM U (PU3MUECKHIl CMBICT MPOU3BOIHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX yUYCOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00bEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kjacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIe Pe3yJabTaThl MO OTAETBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEeIl, UCIIOJIb30BaTh MPU3HAKU JETUMOCTH LEJBIX YUCEN,
HOJ/l m HOK nHarypanbHBIX 4yucen Mg pelmieHus 3aAad, NMPUMEHSTh alrOpUTM
EBknupa;

cBOOOIHO ONEpUpoBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOJIHO OMEpUPOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOIHO OMNEpPUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTelIbHbIE U
Jorapu(MUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PAaBHOCUJIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpHEW TMIpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAuMble (OPMyJIbI  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATh MOHATUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAllMOHAIBHBIX, HPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

NPUMEHSATH TpadUuecKre METOAbI JJI PEIICHHUs YPaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh pEaJlbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAQXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
UHTEPIIPETUPOBATH I10JyYEHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKU KOMMIO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

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

CBOOOIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKUMU JI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajImu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIee U HAUMEHbIIEE 3HAUCHUS! (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOB30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlero peleHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIIBHO-OKOHOMHUYECKHUX, 3a1a4ax, 1Sl ONPEAEICHUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3a4aHHOr0 GopMyioi uin rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJIUTh IJIOMIAIHN MIIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MATEMATUYECKOM MOJEIMPOBAHUM HA NPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3MYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1 0
HepaBeHCTBA. CUCTEMBI TUHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIHS C 12 1 0
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 0
HppaumnonanbHble ypaBHEHUS
I1 N
4 okasarenbHas pyHkuus. [lokasarenbHble 10 1 0
YpaBHEHHS
5 Jlorapudmuueckast pyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1 0
YpaBHEHHS
ITocnenoBareabHOCTH U POTPECCUH 10 0
Henpepssabie ynkiuu. [IponszBoaHas 20 0
9 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AIUS 5 ) 0
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 I/ICCJ'IGILOBaHI:Ie (YHKIHH C TOMOIIBIO 29 1 0
MIPOU3BOTHOM
2 [lepBooOpasHast 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 0
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonanbHeie, moKa3aTeabHbIC U 24 1 0
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10 0
HarypanbHble u niensie yucna 10 0
CucTeMBbl paroHaTBHBIX, HPPANUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0
YpaBHEHUU
8 3azauu ¢ mapameTpamu 16 1 0
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 16 ) 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 MHo3ecTBO, Onepaluy Haj 1 0 0
MHOKECTBAMHU U UX CBOMCTBA 05.09.2023
2 Huarpammsl Ditnepa-Benna 1 0 0 06.09.2023
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOTO aIliapara Jyisi peIIeHUs 1 0 0 07.09.2023
3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0 07.09.2023
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
Pannonansuelie yncna. OOBIKHOBEHHBIE U
5 1 0 0
JECATHUYHBIE TPOOH, MPOLICHTHI, 12.09.2023
OeCKOHEUYHBIE TIEPUOANYECKHUE TPOOH
[Ipumenenue npobeit 1 MPOLEHTOB JIst
6 1 0 0
pelIeHsl MPUKJIAIHBIX 33124 13.09.2023
[Ipumenenne qpodeit u MPOIEHTOB ISt
7 1 0 0
penieHus MPUKIAIHBIX 3a1a4 14.09.2023
JericrBurenpHble yncia. PanmonanbsHbie
8 1 0 0
Y MppaloHalIbHbIE YHCIa 14.09.2023
9 ApudmeTrnueckue onepauu c 1 0 0
ENCTBUTEIBLHBIMA YNCIIaMA 19.09.2023




10

11

12

Mopynp JEeMCTBUTEIBHOIO YHACIIA U €TI0
CBOMCTBA

[TpuOnkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE MCTOABI pCIICHUA LECIIBIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

20.09.2023

21.09.2023

21.09.2023

13

OCHOBHBIE METOJIbI PEIICHUS LIEIbIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

26.09.2023

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

27.09.2023

15

16

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

MHOTro4JIeHBI C IEeTBIMU
koadunmentamu. Teopema Buera

28.09.2023

28.09.2023

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

03.10.2023

18

19

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuna cucteMsl JTMHENHBIX
ypaBHeHU. OnpenennTenb MaTpHULIbI
2x2, ero reoMeTpUIECKUI CMBICII U
CBOICTBa; BHIYHMCIIEHUE €r0 3HAUECHUS

04.10.2023

05.10.2023




20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

05.10.2023

21

22

[TpumeHeHne onpeneauTes I
peleHus: CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemmennie nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUI

17.10.2023

18.10.2023

23

Pemenne npukiiagHpIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

19.10.2023

24

25

26

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHU U HepaBeHcTBa. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
B3aumuo obpaTHbIe QYHKITUH.
Komnoszumus ¢pyHkimii

I'paduk pynkumun. dnemeHTapHbie
npeoOpa3oBaHus rpagukoB GyHKIUN

19.10.2023

24.10.2023

25.10.2023

27

28

29

30

OO6nacth ornpesesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

Jluneiinas, kBagpaTudHas U JpOOHO-
AuHenHas QyHKIH

26.10.2023

26.10.2023

31.10.2023

01.11.2023




DJIeMEHTapHOE UCCIIEIOBAaHUE U

31
MOCTpOeHUE TPaUKOB ITHX (QYHKITUH 02.11.2023
39 DeMEeHTapHOEe HUCCIIEIOBAaHUE U
MOCTpoeHne rpauKoOB ATUX PYHKITUN 02.11.2023
33 Crenenb ¢ 1eTbIM MOKa3atesneM. bunom
Herotona 07.11.2023
34 Crenensb ¢ 1eTbIM MOKa3ateneM. bunom
Hprorona 08.11.2023
Crenennast GyHKIUS C HATYpaIbHBIM U
35 LeNbIM ToKa3aTeneM. E€ cBoiicTBa u 09.11.2023
rpaduk
36 Kontponbnas pabota: "Crenennas
¢dbynkus. E€ croiicta u rpaduk" 09.11.2023
37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHU U ero CBOMCTBA 14.11.2023
38 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIEHHU U ero CBOWCTBA 15.11.2023
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
39
COJIepXkKalIiX CTETIEHU U KOPHU 16.11.2023
[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIM,
40
COJIEpXKAIINX CTETIEHH U KOPHU 16.11.2023
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
41
CoJIepXaIlIiX CTETEHU U KOPHU 28.11.2023
Uppannonansueie ypaBHeHus. OCHOBHBIC
42 METO/IbI PEIICHUS UPPATUOHATEHBIX 99.11.2023

YpaBHEHUU




43

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPpPALIUOHAIIBHBIX
ypaBHEHU U

30.11.2023

44

45

Hppaunonanbubie ypaBHeHNs. OCHOBHBIE
MCTOJbI PCHICHUA UPppALTUOHAIIBHBIX
ypaBHEHU U

PaBHOCHIIbHBIE TIEPEXOAbI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIA

30.11.2023

05.12.2023

46

PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUT
MPPALMOHATIBHBIX YPAaBHEHUN

06.12.2023

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VUPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIBHBIX YPaBHEHHIA

07.12.2023

07.12.2023

49

CgoiicTBa u rpaduk KOpHS N-0if cTeneHn
KaK ()yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

12.12.2023

50

51

52

CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU
KaK (PyHKIIMM OOpaTHOW CTENEHHU C
HaTypaJIbHbIM IOKa3aTeseM
Konrponbnas pabora: "CoiicTBa u
rpaduk KOpHs N-0i1 cTeneHu.
HppannroHanbHblEe ypaBHEHHS"

Crenens ¢ pallMOHAJIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

13.12.2023

14.12.2023

14.12.2023

53

CTeHeHB C paIII/IOHa.]'II)HBIM TI0KAa3aTCIIEM
U €€ CBOICTBa

19.12.2023




CreneHs ¢ palOHAJIbHBIM ITOKA3aTCJICM

4
> U €€ CBOMCTBA 20.12.2023
55 [TokazaTenbHas GyHKIHS, €€ CBOWCTBA U
rpaduk 21.12.2023
Hcnonp3oBanue rpaduka QyHKIHH 115
56 .
pElICHUs] ypaBHEHUI 21.12.2023
Hcnonp3oBanue rpaduka QyHKIHH 115
57 .
pelieHust ypaBHEHH I 26.12.2023
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
58
METO/IBI pezmeHI/m MOKa3aTeNbHbBIX 97 12.2023
ypaBHEHHIA
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
59
METO/IBI pezmeHI/m MOKa3aTeNbHbBIX 98.12.2023
ypaBHEHUU
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE
60
METO/IbI piHIeHI/ISI NOKa3aTeIbHBIX 98.12 2023
ypaBHEHUU
61 KonTponsnas pabora: "[lokazarenbHas
¢bynakuus. [TokazarenpHble ypaBHEHUS" 09.01.2024
62 Jlorapugm umncna. CoiicTBa jgorapudpma 10.01.2024
63 Jlorapugm uncna. CoiicTBa jJorapudpma 11.01.2024
4 . i
6 Jlorapudm uucmna. CoiicTBa jgorapudma 11.01.2024
65 JlecsTruHbIe U HATypalIbHBIE TOTaPU(PMBI

16.01.2024




66

JlecaTuuHbIE U HATYypaJIbHBIE JTOTApH(PMbI

17.01.2024

67 [IpeoOpazoBanue BhIpaKEHUH,

coJIepXKaIiux Jorapudmpl 18.01.2024
68 [Ipeobpa3oBanue BbIpakeHUH,

coJIepXKaIiux Jorapudmpl 18.01.2024
69 [Ipeobpa3oBanue BbIpakeHUH,

COJIepIKaIMX JoraprudMbI 23.01.2024
70 Jlorapugmuueckas pyHKuus, €€ CBOHCTBA

U rpaduk 24.01.2024
71 Jlorapudmmueckas pyHKIus, € CBOHCTBA

U rpaduk 25.01.2024
7 Hcnons3oBanue rpaduka QyHKIHH 115

pelieHust ypaBHEHH I 25.01.2024
73 Hcnonb3oBanue rpaduka GyHKIUN A7

pelIeHus] ypaBHEHUI 30.01.2024

Jlorapudmuueckre ypaBHEHUSI.
74 OcHOBHBIE METO/BI PELLICHUS

norapH(pMquCKflx }lfjpaBHeHI/II\/'I 31.01.2024

Jlorapudmuueckre ypaBHEHUSI.
75 OcHOBHBIE METOIbI PELLICHUS

JIOFapI/I(i)MI/I‘—IeCKiX }I’)paBHeHHfI 01.02.2024

Jlorapugmuueckue ypaBHEHUS.
76 OCHOBHBIEC METO/IBI PEIICHUS

norapnchquCKix }I’)paBHeHI/Iﬁ 01.02.2024
77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN

JorapupMHUUECKUX ypaBHEHUIN 06.02.2024




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

8 norapu(pMHUECKUX YpaBHEHHMA 07.02.2024

KonrpomnbHas padora:
79 "Jlorapupmuueckas ¢yHKIHUSA.

HOFapII)/I(b(Ibi/H/IIIeCKI/Ie y(f)ZBH:HI/ISI" 08.02.2024
80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC

YUCJIOBOTO apryMeHTa 08.02.2024
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

YHUCJIOBOT'O apryMEHTa 13.02.2024
g2 APKCHHYC, apKKOCUHYC U apKTaHIeHC

YHCJIOBOT'O apryMeHTa 14.02.2024
83 APKCHHYC, apKKOCUHYC U apKTaHI€HC

YHCIIOBOTO apryMeHTa 15.02.2024

Tpuronomerpuveckas OKpyKHOCTb,
84 OTIpeieIeHue TPUTOHOMETPHUYECKIX

q)yrl){KI:mﬁ ‘II/ICJ:EBOFO apryﬁeHTa 15.02.2024

TpuronomeTpuveckas OKpyKHOCTb,
85 oTIpeieIeHue TPUTOHOMETPHYECKUX

q)yll)ninﬁ ‘II/ICJ‘I(I))BOFO apryl\lieHTa 21.02.2024
86 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmybl 28.02.2024
g7 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopmyIbI 29.02.2024
88 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopmyIBI 29.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbI 05.03.2024




[IpeobpazoBanne TPUTOHOMETPUUECKUX

%0 BBIpKEHU I 06.03.2024
o1 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIPOKCHHI 07.03.2024
92 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX

BBIPOKCHHI 07.03.2024
93 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX

BBIpaXEHUI 12.03.2024
94 Penienue TpUroHoMeTprUUECKUX

ypaBHEHUU 13.03.2024
95 Pemienne TpuroHOMETpHUECKUX

ypaBHEHUU 14.03.2024
96 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 14.03.2024
97 Penienne TpUroHOMeTpHUUECKUX

YPaBHEHUN 19.03.2024
98 Pemienne TpuroHOMETpUYECKUX

YPaBHEHUN 20.03.2024
99 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUU 21.03.2024
100 Penienne TpUroHOMeTpHUECKUX

YPaBHEHUN 21.03.2024

KonTponbhas pabota:
101 "TpUroHOMETpHUYECKUE BBIpa)I(eHI'/‘I}I u 96.03.2024

TPUTOHOMETPUUYECKUE YPABHEHUS

[TocnemoBaTenbHOCTH, CTIOCOOBI 3aTaHUS
102 rocienoBarenbHocTell. Meron 97 03.2024

MaTeMaTHIeCKOH HHAYKOUA




MoHoTOHHBIE B OIrpaHUYCHHBIC

103 gzszsgzzzzeﬁﬁzsn. Ucropus ananuza 98.03.2024
104 Apudmernueckast mporpeccus 98.03.2024
105 ['eomeTpuyeckas nporpeccus 02.04.2024
106 beckoneuno yObIBarommas

reoOMETpUYECKasi MPOTrpeccus 03.04.2024
107 Cymma 6eCKOHe:lHO yObIBaroIIei

r€OMETPUUYECKON MTPOTPECCUU 04.04.2024
108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 04.04.2024
109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.

Yucno e. Dopmyia CI0KHBIX MPOIEHTOB 16.04.2024

Vcnonb30BaHue Nporpeccuu s
110 peleHus pealIbHbIX 3a]a4 PUKIIATHOTO 17.04.2024

Xapakrepa
111 KonrpomnbHas padora:

"ITocienoBaTenbHOCTH U MPOrpeccun” 18.04.2024
112 HenpepbiBHble QyHKIIUU 1 UX CBOWCTBA 18.04.2024
113 Touka pa3pbIBa. ACUMITOTHI TpadUKOB

byHKIUI 23.04.2024
114 CpoiicTBa (hyHKIIMH HEMPEPHIBHBIX HA

OTpe3Ke 24.04.2024
115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha

OTpEe3Ke 25.04.2024




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

116 HEPABEHCTB 25.04.2024
117 Meton uHTEpBAJIOB JUIsl PELLICHUS

HEPaBEHCTB 30.04.2024
118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS

HEPaBEHCTB 01.05.2024
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

(GyHKUIMT 1715 peleHus 3a1a4 02.05.2024
120 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX

byHKIMH 115 perenust 3a1a4 02.05.2024
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 07.05.2024
122 Ornpezenienne, reOMETPUUYECKUM CMBICTT

IIPOU3BOTHON 08.05.2024
123 Onpenenenue, GU3NIECKUN CMbICIT

MIPOU3BOHOM 09.05.2024
124 VYpaBHeHMEe KacaTeIbHOU K rpaduky

byHKIIIHN 09.05.2024
125 VYpaBHeHMEe KacaTeabHOU K rpaduky

GyHKITUN 14.05.2024
126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (QYHKLIUI 15.05.2024
127 [Tpou3BoHBIE 2JI€MEHTAPHBIX (PYHKUINN 16.05.2024
128 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,

YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI 16.05.2024




[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

12 1

o YaCTHOTO M KOMITO3UIIUU (DYHKITUI 0 21.05.2024

130 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHUS, 1 0
YACTHOTO ¥ KOMIIO3UIIUK (PYHKITHI 22.05.2024
131 Kontpoinbnas padora: "[IponsBogHas 1 1 93.05.2024

132 [ToBTOpenue, 06001ICHNE, 1 0
cucreMaru3anus 3HaHuil: "YpaBHeHus" 23.05.2024

133 [ToBTOpEeHME, 0000IICHUE, 1 0
cuctemaruzanus 3HaHui: "OyHkuun" 28.05.2024
134 HroroBast kKoHTpoIbHAs paboTa 1 1 99.05.2024
135 Wrorosas koHTpOJIBbHAS paboTa 1 1 30.05.2024

136 [ToBTOpEHwUe, O606I.L[€HI:I€, 1 0
cUCTEMAaTU3aIMs 3HAHUI 31.05.2024

OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH S

01.09.2023

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

04.09.2023

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIprMmeHeHne npon3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI
[IprMeHeHne npon3BOIHON K
UCCIIeIOBaHMIO (DYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

06.09.2023

07.09.2023

08.09.2023

11.09.2023

Haxoxnenne HanOoOJIbIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

13.09.2023




Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU HAa OTpe3Ke

14.09.2023

10

11

Haxoxnenne HanOobIIero u
HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHON
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HauOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINN Ha OTpe3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

15.09.2023

18.09.2023

20.09.2023

12

Haxoxnenne HanOopIIero u
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
GyHKIINN Ha OTpe3Ke

21.09.2023

13

14

15

16

[Ipumenenre npou3BOIHOM JJIs
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

IIprMmeHeHne nporu3BOAHOMN ISt
HaXO0XJIEHUs HAaWIy4dLIEero pelueHus B
MPUKJIAAHBIX 3a7a4ax

IIprMmeneHre nporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS

22.09.2023

25.09.2023

27.09.2023

28.09.2023




17

18

nporecca, 3aJaHHoro Gopmysoi nim
rpadpukom

Kommozurust ¢hyHKImii

Kommo3zurust ¢hyHKImii

29.09.2023

02.10.2023

19

20

21

Komnosunus ¢pyHkuumit

['eomeTpuueckue 00pa3bl ypaBHEHUH Ha
KOOPJMHATHOM TJIOCKOCTH
I'eomerpuueckue oO6pa3bl ypaBHEHHIA Ha
KOOPJMHATHOM TIIOCKOCTU

04.10.2023

05.10.2023

06.10.2023

22

23

24

KonTtponsHas pabdora: "MccnenoBanue
(GYHKINH C TOMOIIBIO TPOU3BOAHOM"
[TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

[TepBooOpa3Hbie FIeMEHTAPHBIX

¢ynkuuit. [IpaBuna HaxoXKIEHUSA
epBOOOPA3HBIX

16.10.2023

18.10.2023

19.10.2023

25

[TepBooOpa3HbIe FIEMEHTAPHBIX
dbynakuuii. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

20.10.2023

26

27

Hurerpai. I eoMeTpuyeckuii CMbICIT
WHTErpajia

Brruncnenue onpeneaéHHOro HHTETpaia
o popmyne Herotona-JleltoHuma

23.10.2023

25.10.2023

28

Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

26.10.2023




[IpuMeHnenue uHTETpaNa s

29 HAXOKJCHHUS TUIOIAACH TNIOCKHUX (BUTYD 27.10.2023
[TpumeHneHnue uHTErpaia s
30 :;)I(O}K,I[CHI/IH 00BEMOB I€OMETPUUYECKHUX 30.10.2023
31 [Ipumepsl perieHuii
nuddepeHIATbHBIX YPaBHEHUH 01.11.2023
39 [Ipumeps! pemenuit
Qg depeHIraIbHbIX ypaBHEHUN 02.11.2023
MaremaTtrueckoe MOJEIUPOBAHHE
33 PEATBHBIX MPOIIECCOB C HOMOHIIiIO 03.11.2023
Qg depeHIraIbHbIX ypaBHEHUN
34 KoHntpoinbnas padora: "[lepBooOpasnast
u uHTerpan" 06.11.2023
35 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U Tpaduku 08.11.2023
36 TpuronomeTpudeckre QyHKIHH, UX
CBOMCTBA U Tpaduku 09.11.2023
37 Tpuronomerpuueckue GyHKIHH, UX
CBOWCTBA U rpaduKu 10.11.2023
38 TpuronomeTpudeckue QyHKITHH, UX
CBOMCTBA U Tpaduku 13.11.2023
39 TpuronomeTrpuueckue GyHKIHH, UX
CBOMCTBa U Tpaduku 15.11.2023
OT160p KOpHEH TPUTOHOMETPUUYECKHX
40 YpaBHEHUH C TOMOIIBIO 16.11.2023

TpHFOHOMCTpH‘lCCKOfI OKPYKHOCTH




41

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO

N 17.11.2023

TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
42 ypaBHEHUH ¢ HOMOH.UjIO 97 11.2023

TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
43 ypaBHEHUH C HOMOIJ_UjIO 99.11.2023

TPUTOHOMETPHYECKON OKPYKHOCTH
44 Pemenne TpuroHoMeTprUeCKUX

HEPaBEHCTB 30.11.2023
45 Pemienne TpuroHOMeTpU4YECKUX

HEPABEHCTB 01.12.2023
46 Pemenune TpuroHoMeTprUeCKUx

HEPaBEHCTB 04.12.2023
47 Pemienne TpuroHOMeTpUYECKUX

HEPABEHCTB 06.12.2023

KonTponbnas pabora: "['paduxu
48 TPUTOHOMETPUUECKHUX KITUH.

TI;)I/IFOHOMCT"E)I/I‘IGCKI/IG 2Z§a§eHCTBa" 07.12.2023
49 OCHOBHBIE METO/IbI pEIlICHUS

MOKa3aTeIbHBIX HEPABEHCTB 08.12.2023
50 OCHOBHBIE METO/IbI pEILICHUS

MI0Ka3aTeNIbHBIX HEPABEHCTB 11.12.2023
51 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 13.12.2023
59 OCHOBHBIE METO/IbI pEILICHUS

NIOKAa3aTeIbHbIX HEPABEHCTB 14.12.2023




53

54

55

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

15.12.2023

18.12.2023

20.12.2023

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppaliOHAJIbHBIX HCPABCHCTB
OCHOBHBIC MCTOJBbI pCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

21.12.2023

22.12.2023

25.12.2023

59

60

61

OCHOBHBIC MCTOBbI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

OcHOBHBIE METO/BI PELLICHUS
UPPALMOHAIILHBIX HEPABEHCTB
I'padmnueckue metos! penieHus
VPPaLMOHATIBHBIX YPABHEHUN

27.12.2023

28.12.2023

29.12.2023

62

63

I'padnueckue metozs! penieHus
VppalMOHATILHBIX YPAaBHEHHM
I'paduueckue MeTObI perIeHus
MIOKAa3aTeNbHbIX YPAaBHEHUN

10.01.2024

11.01.2024

64

['padpuaeckue MeTobI pemeHust
M0Ka3aTeJIbHbIX HEPABEHCTB

12.01.2024

65

['padmyeckue METOABI peLIeHHs
jgorapu(pMUUECKUX ypaBHEHHM

15.01.2024




66

67

68

I'paduueckue MeTo Bl pemeHus
norapu(pMHUECKUX HEPABEHCTB
['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeToBI pemeHus
MOKa3aTeNIbHbBIX U JIOrapu(OMUUYECKUX
ypaBHEHUH

17.01.2024

18.01.2024

19.01.2024

69

I'paduueckue metozs! pereHus
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
YpaBHEHUN

22.01.2024

70

71

72

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JOTapu(OMUYECKUX
HEPABEHCTB

KonrtpomnsHas padora:

"UppanyoHanbHble, NOKa3aTeIbHbBIE U
norapudmuyeckre HepaBeHCcTBa"

24.01.2024

25.01.2024

26.01.2024

73

KommiekcHbie uncna. Anredpanyeckast
U TpUTrOHOMETpUYecKasi GopMbl 3alHCH
KOMIUIEKCHOTO YHCIIa

29.01.2024

74

KomrmiekcHbie uncia. Anredpanyeckast
U TpUTrOHOMETpUYecKasi GopMbl 3aHCH
KOMILIEKCHOTO YHCITa

31.01.2024

75

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

01.02.2024




Apudmernueckue onepanum ¢

76 KOMIIICKCHBIMH YHCJIaMH 02.02.2024
77 N300pakeHre KOMIUJICKCHBIX YHCelT Ha

KOOPJIMHATHOM TIJIOCKOCTH 05.02.2024
78 N300pakeHne KOMIIEKCHBIX YKCEN Ha

KOOPJIMHATHOM TIJIOCKOCTH 07.02.2024
79 ®opmynia Myaspa. KopHu N-oit crernenun

13 KOMIUIEKCHOTO YHCIIa 08.02.2024
80 ®opmyna Myaspa. KopHu Nn-oii ctenenu

13 KOMILIEKCHOT'O YHCIIa 09.02.2024

[IpumMeHeHHEe KOMITICKCHBIX YHCEIT JISI
81 penieHus: GU3NIECKUX U 12.02.2024

T€OMETPUUYECKHX 3a/1a4
82 KonTtponpHas padora: "KomruiekcHbie

gucua" 14.02.2024
83 HatypanbHble U 11e51b1e ynciia 15.02.2024
84 HatypanbHble U 11enble ynciia 16.02.2024
85 [IpumeHeHre TPU3HAKOB JICTUMOCTH

IEJTBIX YHCET 26.02.2024
86 [TpuMmeHeHre TpU3HAKOB IETUMOCTH

LEIBIX YUCET 28.02.2024
87 [IpumeHeHre MPU3HAKOB JETUMOCTH

nenbix yncen: HOJ[ u HOK 29.02.2024
38 [TpuMeHeHre TPU3HAKOB JISTTHMOCTH

nenbix yucen: HOJ[ m HOK 01.03.2024




89

90

91

[IpumeHneHne Npu3HaKkoB AETUMOCTU
LEJIBIX YUCEI: OCTATKU I10 MOAYJIIO
[TprMeHeHre NPU3HAKOB JEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO
[IpumeHneHne Npu3HaKoB AETUMOCTU
LeJIBIX Yucell: alroput™ EBxinaa s
pelLIeHMs 3a]1a4 B 1IeJIbIX YUCIIax

04.03.2024

06.03.2024

07.03.2024

92

KonTpomnpHas padora: "Teopus meibix
yucen"

08.03.2024

93

94

95

Cucrema u COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHUIIBHEIC CHCTEMBI M CHICTEMEI-
CIICACTBUA

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
CJIICACTBHA

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEH pallMOHaIbHBIX
yYpaBHEHUHU

11.03.2024

13.03.2024

14.03.2024

96

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEMN UppalMOHaTbHbBIX
ypaBHEHUH

15.03.2024

97

98

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHBIX
ypaBHEHUU

18.03.2024

20.03.2024




99

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(pMUIecKuX
ypaBHEHU I

21.03.2024

100

101

102

103

104

105

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIecKIX
ypaBHEHU I

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IN4YHbIX 00JacTel HayKH U peabHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3aja4 u3
pa3IN4YHbIX 00JacTel HayKH U peabHOI
JKU3HHU, MHTEPIIPETAIUs TTOJTYYSeHHBIX
pe3yNbTaToB

[TpMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKH U peaslbHOM
YKU3HU, UTHTEPIIPETaLUs OTy4YEeHHBIX
pe3yabTaToB

Konrtponsnas pabora: "Cucrembl
paloOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHBIX U JIOrapu(OMUUYECKUX
ypaBHeHUH"

ParmonanbHble ypaBHEHUS €
napameTpamu

22.03.2024

25.03.2024

27.03.2024

28.03.2024

28.03.2024

29.03.2024




PanuonanbHbie HEpaBEHCTBA C

106 napaMeTpamu 01.04.2024
107 PanroHanpHbIE CHCTEMBI C TTapaMeTpaMu 03.04.2024
108 HppanuonaibHuble ypaBHEHMS,

HEpaBEHCTBA C MapaMeTpamMu 04.04.2024
109 HppanuonaiibHbIe CUCTEMBI C

napaMerpamu 05.04.2024
110 [TokazarenbHbIE ypaBHEHUS,

HEpaBEHCTBA C MTapaMeTpamMu 15.04.2024
111 [Toka3aTenbHbIE CHCTEMBI C

napameTpamMu 17.04.2024

Jlorapugmuueckue ypaBHEHHUS,
112

HEpaBEHCTBA C MapamMeTpamMu 18.04.2024
113 Jlorapugpmuueckue CuCTEMBI ¢

napaMeTpamu 19.04.2024
114 TpuroHomeTpuveckne ypaBHEHUS C

napaMeTpamu 22.04.2024
115 TpuroHomeTpuuecKrue HEPABEHCTBA C

napaMeTpamu 24.04.2024
116 TpuroHoMeTpuieckrue CUCTEMBI C

napaMeTpamu 25.04.2024

[TocTpoenue u uccienoBaHue
117 MaTeMaTHYECKUX MOJIENIeN peaTbHbIX

CUTYaIMi C MOMOUIBIO YPABHEHUH C 26.04.2024

napaMeTpamu
118 [TocTpoenue u uccienoBaHue

MaTeMaTUYECKUX MOJIEJICH peaTbHBIX 29.04.2024




CUTYyalUH C IOMOULIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu
[TocTpoenune u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX

119 CUTYaIIMi C MOMOIUIBIO CUCTEM 01.05.2024
YPaBHEHUH € ITapamMeTpamu
120 KoHnTtposnbhas pabora: "3amauu ¢
napameTpamu" 02.05.2024
121 [ToBTOpenue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus" 03.05.2024
122 [ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHuii: "YpaBuenus" 06.05.2024
[ToBTOpEHME, 0000IICHUE,
123 cHUCTeMaTu3alys 3HaHuii: "Y paBHEHMUSI.
Cucremsl yp:BHeHI/IIZ" yp 08.05.2024
124 [ToBTOpenue, o6odIIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa" 10.05.2024
125 [ToBTOpenue, o6odIIEHNE,
cucreMaruzanus 3Hanuii: "HepaBencrna" 13.05.2024
126 [ToBTOpenue, 06001IEHNE,
cucremarusanus 3Hanuii: "Hepasencraa" 15.05.2024
[ToBTOpenue, o6odIIEHNE,
127 CI/IC"TeMaTmauH;I ?'HaHHﬁZ "[IponsBoiHas 16.05.2024
U e€ IPUMEHEHHE
[ToBTOpenme, 0600IIEHNE,
128 cucreMartuzarus 3Hannii: "[Ipon3BogHas 17.05.2024

u e€ npumMeHeHue"




[ToBTOpeHnue, 06001ICHNE,

129 CI/Ic“TeMaTHsauH;I :::'HaHI/IH: [IpousBoHas 1 0 90.05.2024

U e€ IPUMCHCHHE

[ToBTOpEeHmE, 0600IICHNE,
130 CI/ICTeMaTmauH;I":sHaHHH: WNurerpan u 1 0 99 05.2024

€ro NpUMEHEHHNE
131 [ToBTOpEeHmE, 0600IICHNE, 1 0

cuctemaruzanus 3HaHui: "OyHkuun" 23.05.2024
132 [ToBTOpenue, 06001ICHNE, 1 0

cucremaruzanus 3HaHui: "OyHkuun" 24.05.2024
133 [ToBTOpenue, 06001ICHNE, 1 0

cucreMaru3anus 3HaHui: "OyHkuun" 27.05.2024
134 HroroBast KoHTpoIbHAs paboTa 1 1 99.05.2024
135 Wroroas koHTpOIBHAS paboTa 1 1 30.05.2024
136 [ToBTOpeHue, O606HI€HI§G, 1 0

cHCTEMAaTHU3aLUs 3HAaHUN 31.05.2024

OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MartemaTrka. AnreOpa 1 Hayajia MaTeMaTUYECKOTo aHanu3a, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Toponbckoro B.E., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieutp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3narensctBO «IIpocBenieHue»

* MaTemarnka. Anrebpa v Hadajla MaTeMaTudeckoro aHaiausa, 10 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuei
[Tononbckoro B.E., O011ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00111€CTBO

«I/IBI[EITGJIBCTBO ((HpOCBeHleHI/IG»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Anre0Opa 1 Hauajna MaTEMaTUYECKOTO aHaIu3a. YTiyOJaeHHbIi ypoBeHb. 10-11

kiacc. Meronnueckoe nocooue k YMK Mepansika A.I'. u ap

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru -xosekius 00pa3oBaTeNbHBIX PECYpPCOB






