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HHOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHHI,
bopMHpYET JIOrMUYecKoe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JaHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTOpas (popMyIHUpYyeT CBOU JOCTHKEHUSI B MAaTeMaTHUYECKOUN (opMme.

VY4eOHblil Kypc anreOpbl M HayaJl MaTEMaTHYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY JUI YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3MKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMH pa3BUTHS DKOHOMHUKHA U OOIIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITUGPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCMOJIb30BaTh UX JUIS AAJbHEHIIETO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl |
MaTeMaTU4YeCKOr0 aHallu3a pPAa3BHUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
a0bCTparupoBaHve M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHaian3a» 00ydJarouuecs MojaydaloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbBIX 3a/1a4,
CaMOCTOSITEJIBHOTO ~ MOCTPOEHUS  MAaTEeMaTUYECKUX  MOJIENIEd  peajbHBIX
CUTyalllid, UHTEPIPETAMN MOJYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEpPaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIpUPOJE, HAYKE U MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MOTEHIIUATIOM,
KOTOPBIN peanu3yeTcss Kak dYepe3 Y4eOHbIH MmaTepual, CIOoCOOCTBYIONINI
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CrenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOMIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a IOJYyYECHHBIN
pe3yabTar.

B ocHoBe meronuku oOydeHus anrebpe M HadallaM MaTEeMaTHYECKOTO
aHaIM3a JSKUT JeATEeIbHOCTHBINA TPUHITUI O0yUEHHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYe€CKOTO
aHalu3a» BBIJICJICHBl CIEAYIOIINE COJAEPKATETbHO-METOAUYECKUE JIMHUU:
«Yucna wu BeruucneHus», «DyHkuuu u  rpadukuy, «YpaBHEHHUS W
HEpaBEeHCTBa», «Hauana MaremaTuyeckoro aHain3a», «MHOXKECTBa U JIOTHKay.
Bce OCHOBHBIE COAEPKATEIBHO-METOAMYECKHE JIMHUM H3y4alTCs Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHWs Ha YPOBHE CpeIHEero ooimiero odpa3oBaHws,
€CTECTBEHHO JOMOJIHSS APYT Ipyra U MOCTENEHHO HACHIIIASICh HOBBIMH TEMaMHU
U pazzaenamu. JaHHBINM y4eOHBIA KypcC SIBISIETCS WHTEIPATUBHBIM, MOCKOJIBKY
oObeuHsET B cebe CoJepiKaHhe HECKOJBKUX MAaTEMaTUYECKUX TUCITUTUINH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUH aHallu3, TEOpHs
MHOKECTB, MaremaTuyeckas Jioruka u jpyrue. Ilo mepe Toro kak
oOydaroriecs: OBIaJeBalOT BCE OoJiee MHUPOKUM MAaTEMAaTUYECKHUM aIlmapaTom,
y HUX TOCJEI0BaTEeNIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTH
MaTeMaTUYECKYI0 MOJIEJIb  pEaIbHOW  CHUTyallud, [PUMEHSATh 3HAHUS,



MOJIyYCHHbIEC MPU U3YYEHUH y4yeOHOTo Kypca, JUJISl PEIIeHHs] CaMOCTOSTENIbHO
chOpMyTUPOBAHHOW MaTeMAaTHUYECKOW 3a/ladyd, a 3aTeM HMHTEPIPETUPOBaTh
CBOM OTBeET.

ConepxxarenpHO-MeTOaMYEeCKass JHMHUS  «Yucnma W BBIYMCIICHUS
3aBepiaeT (HOPMUPOBAHHE HABBIKOB HCIOJb30BaHUS JCHUCTBUTEIBHBIX YHCEI,
KOTOpO€ ObLIO HaYaTO Ha YPOBHE OCHOBHOTO 001iero odpazoanusi. Ha ypoBue
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUM, BKJIIOYAIOIIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCTa, YMEHHUE JeliaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YUCIIOBBIE BBIpAXKEHHUA, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYYarolIMMCSi MHOXECTBa
HATYypaJbHBIX, IEJIbIX, PAIIMOHATLHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B KakIoM H©3 JOTUX MHOMXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My crenuduueckue 3aJayd U Orepaluu:
JICJICHUE HaIleJio, ONEePUPOBAHUE OCTAaTKAMU HAa MHOXKECTBE II€JIBIX YHCET,
0CcOOBI€ CBOMCTBA PalIMOHAIBHBIX M UPPALMOHATIBHBIX YUCeN, apupMEeTUIECKHE
orepaluy, a TaKKe M3BJICUCHUE KOPHS HATYpPAJIbHOW CTENEHUW Ha MHOKECTBE
KOMIUJIEKCHBIX 4HCeN. brarojgapsi mociaeaoBaTeIbHOMY PacHIMPEHHUIO Kpyra
UCIIOJIb3yeMbIX YHCEN U 3HAKOMCTBY C BO3MOXXHOCTAMH HMX MPUMEHEHUS IS
pEelIeHUsT Pa3IUYHBIX 3a7ad  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIh B MOCTPOEHUU MOJIeNIeH pealbHOTO MUpa,
HMIMPOKO UCIOJIb3YIOTCSI 0000IIIEHNE U KOHKPETH3AIH .

JIuaust «YpaBHEHUSI U HEPABEHCTBa» Pealu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha ypOBHE CpeIHero oOIiero oO0pa3oBaHUs, MOCKOIBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO pEHIeHHWE COOTBETCTBYIOUIMX 3aaad. B
pe3yibTaTe O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMU METOJAMHU PEIICHUs
pallMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPABHEHHM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cozmepxammx mapamerpsl. [logydeHHbIE YMEHHUS MIUPOKO HCIOIB3YIOTCS TPH
UCCJIENOBAaHUM (PYHKIIMH C TIOMOIIBIO TMPOU3BOJHOM, TMpU  pEHICHUU
NPUKJIAJAHBIX 33/1ad M 3a/lad Ha HaXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOUYAET B ceOsl TakKe
dbopMHUpOBaHWE YMEHHMI BBITIOJNHATH Pacu€Thl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
pallMOHAIBHBIX, UPPALUOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHU, a
TaK)K€ BBIPAXKCHUH, COJEPKAIUX CTETICHH U JIorapudmbl. brarogaps n3y4eHuro
anreOpanvyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AJITOPUTMHUYECKOTO W a0CTPAKTHOTO MBINIJICHUS 00yJaronuxcs, OpMUPYIOTCS
HABBIKU JIEAYKTHUBHBIX PAaCCYXKICHUH, pabdOThl C CHUMBOJIbHBIMU (opMaMmH,
IIPE/ICTAaBIICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIE PABEHCTB W
HepaBeHCTB. Anrebpa mnpeziaraeT 3pGeKTUBHbIE UHCTPYMEHTHI ISl PEIICHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHO-MeToauYecKass JHHUS «DYyHKIIMA W TpaduKkm» TECHO
MepEIUIeTaeTCs ¢ IPYTUuMU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJBKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBATEeILHOCTh H3ydeHHs] MaTepuana. l3ydenwue
CTENIEHHOW, TOKAa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKIIUNA, ©X CBOMCTB M TPaUKOB, MCIOIH30BaHME (DYHKIMA ST PEIICHUS
3a/1ay U3 JPYruX yu4eOHBIX MPEIMETOB M PEATbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAIM30M, TaK U C PEIICHUEeM YpaBHECHUI U HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHUMAHHE yhaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKAY Pa3TUYHBIMU BEIMYMHAMU, HUCCIIEIOBATH



noJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepKaTeabHOM
JMHUW HAlleJIeH Ha Pa3BUTHE YMEHUH W HaBBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B PAa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoii u cioBecHoi. Ero wu3ydeHwe CrnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILUJICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKIAIHBIX
3a/1ay, JOCTYIHBIX OOYYalolUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJl, HAXOAUTD
CKOPOCTU M YCKOpEHUs mpolieccoB. JlaHHas coepxKaTeabHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIElell peanbHbIX
CUTYaIlMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJE COLMAJIbHO-’KOHOMHUYECKUX, 33/ladax. 3HAKOMCTBO C OCHOBaMH
MATEMaTUYECKOrO0  aHaliu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(bopMaNbHO-JIOTMYECKOTO U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTE€MaTWKM B HAayKe, TEXHUKE U
uckycctBe. O0yuarommecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTAaTaX, MOJTYYCHHBIX
B XO/JI¢ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOANYECKAs TUHUSA «MHOKECTBA U JIOTUKA) BKIKOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTEeMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCAIbHBIN SI3bIK, O0OBEAUHSIONNN
BCE pa3denbl MAaTEMAaTUKU W €€ TMPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YEeCKHE NUCIUIUIMHBI U UX MPUJIOKEHUS B enuHOe uenoe. [loatomy
BOXXHO J1aTh  BO3MOXKHOCTH  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHON MaTE€MAaTHUKH M HUCIOJIb30BaTh €ro i
BBIpAKEHUS CBOUX MbICIEH. [[pyruM Ba)KHBIM NPU3HAKOM MATEMATHUKHU Kak
HAyKW CJENYyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CI€IOBaHUE  OMNPEICIEHHBIM  MpaBWIaM  [OCTPOCHUS  JI0KA3aTEJIbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTUYECKUX TpaBui, (POPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHUSI.

B yuebHom kypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MATEMATHYECKOI'O MOJICIUPOBAHHUS, KOTOPBIE TPU3BAHBI
CIocoO0CTBOBAaTh (DOPMUPOBAHUIO HABHIKOB MOCTPOEHUS MOJENCH pealbHBIX
CUTYaIlMi, WCCIICIOBAHUS JTUX MOJENIed C TMOMOIIBIO ammapara ainreOpbl H
MaTeMaTU4YeCKOr0 aHajin3a, MHTEPIPETAlNK MOJTYYEHHBIX pe3yabTaTtoB. Takue
3aJlaHUsl BIUIETEHbI B KaXKJbId W3 Pa3/EIOB NPOrpaMMbl, MOCKOJIBKY BECh
Marepuan yueOHOTO Kypca IMUPOKO UCIMOJIBb3YeTCs IS PEIICHUS TMPUKIATHBIX
3amau. [lpu pemeHWr peambHBIX MTPAKTUYECKUX 3a7ad  OOydaroruecs
Pa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, UCTIOIB30BaTh AHAIOTHIO, 0000MAaTh W KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIATHBIX
3a/iay OpraHU3yeTCs B MPOIIeCcce M3YUeHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaIN3ay.

Ha wusydenme ydeOHOTO Kypca «Anredpa ¥ Havajla MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B HeJel0), B
11 KJ1acce — 136 4acoB (4 yaca B HEJIEJTIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Parmonanpabie uncia. OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, MPOILICHTHI,
OeckOHeUHbIe mepuoauueckue apoou. [IpumeHenne apoOel M MPOIEHTOB IS
pellleHusT MPUKIAAHBIX 33/]ad M3 Pa3JIMYHBIX OTPACICH 3HAHWM W peajbHOU
YKU3HU.

JlelicTBUTENbHBIE 4YHWCIIa. PanMoHalbHBIE W MPPAMOHAJIBHBIE YHUCIIA.
Apudmernueckue omepanud ¢ JeWCTBUTEIBHBIMH  4HciIaMU. Moayib
JNEeUCTBUTEILHOTO 4YHclia U ero cBoiicTBa. [IpubmmkéHHBIC BBIYMCIICHHS,
MpaBujia OKPYIJICHUS, PUKHUIKA U OLICHKA pe3yIbTaTa BEIYMCICHUH.

Crenenb C 1mensiM nokaszarenemM. budnom HeroToHa. HMcnonb3oBaHue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palMOHaAJIbHBIM TIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TAHI€HC, KOTAHIE€HC YHCIOBOT0 aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUs U ypaBHEHUsI-cleaCcTBUA. HepaBeHCTBO,
pElLIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHHUS IEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUIM
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTOYICHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorouwiensl ¢  UEIbBIMU
kod(ppunmnentamu. Teopema Buera.

[IpeoOpazoBanHus YUNCIOBBIX BBIPAKEHUM, COAECPKAIINX CTEIIEHN U KOPHH.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE ~ METOJIbI  PEIICHUS
UppALMOHATBHBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMICHUS MTOKA3ATEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHbIE  METOABI  PEIICHUS
norapuMUIECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPKECHUH. Pemenue TPUTOHOMETPUUYECKHUX
YpaBHEHUM.

Pemenne cucreM JIMHEWHBIX ypaBHEHWU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ormnpenenurenb MaTpUlbl 2X2, €ro TE€OMETPUYECKUUA CMBICT U
CBOWMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS I
pelIeHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHHU. PelleHue NpukIaaHbIX 3a71ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUW. MccnenoBaHne MOCTPOCHHON
MOJIEJIA C IOMOUIBIO MATPHUIL] U OIPEAECTUTEIICH.

[TocTtpoeHne MaTeEMaTUYECKUX MOJEIEH PEAIbHOM CUTYallMU C MOMOIIBIO
YPAaBHEHHM U HEPABEHCTB. [[pyMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJad M 3a7a4 U3 Pa3IMYHbIX 00JacTeil HAyKU U peajbHOU
AKU3HH.

DOyHKUUM U Tpaduku

OyHKIMSA, CrocoObl 3ananus (QyHkiuu. B3auMHO oOpaTHbIE (DYHKIUU.
Komnosumus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpoMexxyTkn  3HaAKoOmocTossHCTBA.  UE&THhle u  HEu€THble  (YHKIIHH.
[lepuonuueckre  ¢yHkuuu.  [IpoMexyTkKM  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl 1 MUHUMYMbI (yHKIIMUA. Hambomnpiiee u HauMeHbliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHENHHAs (QYHKIUU. DJIeMEHTapHOe
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas GyHKIUS C HATYypaJIbHBIM U II€JIbIM MTOKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi cTeneHu Kak (PyHKIMU 0OpaTHOM
CTEIIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u morapudmuueckas PyHKIIMU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellieHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpYKHOCTb, OIpEAENIEHHE TPUTOHOMETPHUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana mareMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a7aHuUsl MocieaoBaTebHOCTEH. MeTos
MaTeMaTUYECKON WUHTYKIIWU. MoHOTOHHBIE u OTrpaHUYCHHbBIC
nociieoBaTeabHOCTU. VIcTOpHs BOBHUKHOBEHUSI MATEMAaTUYECKOTO aHAJIN3a Kak
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpUyecKas  MPOTpeccud. becKOHEeYHO
yObIBaroIIasi reomerpudeckas mnporpeccusi. Cymma OeCKOHEYHO YOBIBaromIei
F€OMETPUYECKON TIporpeccuu. JIMHEWHBIN U 3KCIOHEHIMAIBHBIA pocT. Hucio
e. @opMyIa CIOXKHBIX MPOIEHTOB. Vcronb30BaHUE MPOTPECCUU TSI PEIICHUS
peanbHBIX 337124 MPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TO4YkM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEpHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB /I pelieHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUN TS penieHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpeneneHue,
r€OMETPUYECKU ¥ (U3MYECKUH  CMBICT  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K TpaduKy QyHKIUH.

[IpousBognbie  nnemeHTapHbIX  (GyHKumiA. [IpousBomHass  CymMMBI,
IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepaluyd HaJl MHOKECTBAMHM M WX CBOWCTBA. /[marpaMmbl
Oiinnepa—Benna. I[lpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammnapara JJis
OTHCAHUS PEATbHBIX MPOIECCOB U SBJICHUM, MPU PENICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CICICTBHE,
JI0KA3aTeNIbCTBO, PABHOCHJIbHBIE YPABHECHHUSI.

11 KITACC



Yucjaa 1 BbIYUCJIEHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIbIX YKCeN, HauOonbImuii oo nenurens (nanee — HOJl) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

KomniekchHple yucna. AnreOpandeckass M TpUroHoMeTpudeckas (hopMbl
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKHE OIepalui ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-off cTemeHM U3 KOMIUIEKCHOTO —4YHCIA.
[IpyumeHeHne  KOMIUIEKCHBIX  YMCEN  JUIS  peHIeHUus  (PU3HYECKUX U
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YpaBHECHHMH M HepaBeHCTB. PaBHOCHIILHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTqueCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUYCCKUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHUA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS] CUCTEM M COBOKYIHOCTEW pPAIMOHAIBHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3IMYHbIX 00JIacTel HayKU U peabHOU
KU3HU, UHTEPIIPETALUA TOTYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKu

I'padux kommosummu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUM U
HEPABEHCTB HAa KOOPJIUHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, UX CBONCTBA U TpaUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnionp3oBanne rpadukoB (YHKIMA JJIs UCCIENOBAHUS TMPOIIECCOB H
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTUX YUEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MpOM3BOIHON K MCCIIEIOBAaHUIO (DYHKITUN HA MOHOTOHHOCTh
U DJKcTpemMyMmbl. HaxoxaeHue HauOONbIIET0 YW HAWMEHBIIETO 3HAYCHUM
HEMPEePhIBHOMN (QYHKIIMU HA OTPE3KE.

[IprumeHeHne NpPOW3BOAHON IJIs HAXOXKIAEHUS HAWIIY4IlEero pEuIeHUus B
NPUKIAAHBIX 3a7adax, Uil OIPENENICHUsT CKOPOCTH M YCKOPEHHs Ipolecca,
3aIaHHOTO (DOPMYITIOH WK TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TMepBOOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

Nurerpan.  ['eomerpuueckuii  CMBICT  HWHTErpana.  Beruucienue
onpenenéHHoro uarerpaia mno ¢popmyne Herorona-JleiOuuna.

[Ipumenenre mHTerpana JUisi HAXOXKICHUS TUIOMIAJICH TJIOCKUX (GUTYp H
00BEMOB T€OMETPUIECKUX TEJL.

[Tpumepst pemiennii nudepeHInanbHbIX ypaBHEHUH. MaTemaTudeckoe
MOJICIUPOBAHUE pEATBHBIX TIPOIECCOB C TMOMOIIBI0 auddepeHInaIbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3MIIMK  OOydYaromierocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUUCKOTO OOIIECTBa, MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBIICHUM,
IpOIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HHCTHUTYTaMH B COOTBETCTBHH C HX
GYyHKIUSAMUA U HA3HAYECHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTHh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JIOCTI)KCHHUSM POCCHUMCKUX MaTEMaTUKOB U POCCUMCKON MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAHUE ATUX JIOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, HJTHYECKOIO IIOBEJICHMUS,
CBSI3aHHOTO C  MPaKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHUM HayKHu H
NEATEeIIbHOCThIO YYEHOr0, OCO3HAaHHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy AyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ACTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPMUMYHUBOCTH K MATEMaTHYECKUM acCIleKTaM Pa3JIMYHbBIX BHUJOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHS TPUMEHATH MaTEMAaTHYCCKUE 3HAHUS B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpaza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, COaaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Qu3nyeckas akTUBHOCTH), (pru3ndeckoe
COBEPIIICHCTBOBAHHUE npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEILHOM
NEeSATEeIIBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IICHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasiuYHBIM _ chepaM  IPO(ECCHOHANBHOM  JICATENBHOCTH, —CBSI3aHHBIM _ C
MaTeMaTUKOW M €€ IPHIOKCHHSAMH, YMEHHE COBEPINAaTh OCO3HAHHBINM BBIOOD
Oynymelr mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TMPOTSHKECHUU BCEHW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTUIECKON HAPaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUS
COITMAJIbHO-DKOHOMHUYECKUX  TIPOIIECCOB HA  COCTOSHHUE TMPUPOJHOM H
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0AJTBLHOTIO XapaKTepa SKOJOTHYCCKHX
mpo0JieM, OpUEHTAlUs Ha MPUMEHEHNE MAaTeMaTHYeCKUX 3HAHUM IS PEIICHUS



3a/1a4 B 00JIACTH OKPYIKAOIIEH Cpelibl, IJIAaHUPOBAHKUE MTOCTYIKOB U OLICHKU UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHA HAyKM ©  OOIICCTBEHHOM TMPAKTHUKHU, IMOHUMaHHUE
MaTeMaTHYECKOW HAyKW Kak c(epbl 4elOBEUECKON NeATeIbHOCTH, ATANoOB €€
Pa3BUTUS M 3HAYMMOCTH JJISi Pa3BUTHS ITMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOW KYJbTYpOM KakK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIECIOBATEIBCKYIO JIESITEIBHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS

ba3oBble 1ornueckue AecTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEeMaTHYECKUX
OOBEKTOB, TIOHSATUW, OTHOUIEHUN MEXKAY MOHATHUSAMHU, (OPMYIUPOBATH
onpeeaeHus MOHSITHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYUHs B PaKTax, JAHHBIX, HAOIOICHUSIX U YTBEPKIACHUSX, Mpe/jiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOJABI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEPXKJIEHUN (MpsSMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh aPryMEHTAIIUIO,
OPUBOJUTh TIPUMEPBI U  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemnieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK UCCIENOBATEILCKUI MHCTPYMEHT IMO3HAHMS,
dbopMynrpoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, apTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE T10 YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
SBJICHHSI, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIO/ICHUS, WCCIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH N€PUITMTH MHPOPMAILIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U JUIsI pEIICHUS 3a/1a4u;



BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpaduuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH U TIEJISIMU OOIIIEHUS, ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTAX, JaBaTh MOSICHCHUS 110 XOAY PCIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X07i¢ 00CYXJIeHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBATh HJICHU, HAIICJICHHBIC Ha ITOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a]a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€TOM HMEIOIIMXCS PECypcoB U  COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € YYETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIIECCOB, WX PE3yIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJIEHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUSAM, OOBSICHATH
OPUYUHBI  JIOCTM)KCHHUS WM HEIOCTH)KCHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHMMATh W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MpU PEIIeHWH YYEOHBIX 3aJad, NMPUHUMATH IIENb
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW PabOTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 000011aTh MHCHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKaeHNsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThI W
KOOPJMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJCHAMU KOMAaHJbI, OIICHUBATh
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuics MOITYYUT CIIETYIOIIUE
pEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoauyeckas JpoOb, MPOIEHThI, HPPAUOHATBLHOE YHCIIO, MHOXECTBa
PalMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JAPOOM W TPOLEHTHI IJIsl PEIICHUs NPUKIAAHBIX 3a]lay W3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
NPUKHUJIKY U OLICHKY PE3yJIbTaTa BIYMCIICHUN;

CBOOOJTHO OMEpPUPOBATH IOHATHEM: CTENEHb C IEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANIYI0 (GOopMy 3amucu JEUCTBUTENBHBIX YHUCET IS
peLICHUs MPAKTUYECKUX 3a/1a4 U [PEJICTABICHUS JaHHbIX;

CBOOOJTHO  OINEpUpOBaTh  MOHATHEM:  apU(PMETUYECKUH  KOpPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPHUPOBATH  TMOHSTHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: JorapudM YHCIA, JCCATUUYHBIC U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTMIEPUPOBATH MOHATUIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTA;

ONIEPUPOBATH  IOHATUSAMHU: APKCHUHYC, AapKKOCHHYC M  apKTaHICHC
YUCIJIOBOT'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBATH  TMOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  ypPaBHEHUS U YPABHEHUS-CIICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHBIE METOJbl PEIICHHUS] PAlMOHANIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: MHOTOUWIEH OT OJHOW MEepEeMEHHOM,
MHOTOWIEH C MLEIbIMH KOd(PUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSThH
JICJICHUE MHOIOWJIEHAa Ha MHOI'OWIEH C OCTAaTKOM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPEAEIUTEIh MATPULIBl 2 X 2 W €ero reOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpENENUTeNs 2 X 2 i BBIYUCIIEHUSI €r0 3HAYCHUs,
MPUMEHATh ONPEHECIUTENN JJI PELICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHH,
MOJICJINPOBATh pEAJbHBIE CUTyallMd C IIOMOIIBK) CHUCTEMBbI JIMHEMHBIX
YPAaBHEHHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIA C NOMOLIBIO MATpULl U
ONPENEIUTEIIEN, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

WCIIOJIh30BaTh CBOMCTBA JEHCTBUNM C KOPHSAMHU [JIsi MPeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJIHSATh ~MPEOOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTEIEHU C PAllMOHAIBHBIM I10KA3aTEIIEM;

HCIIOJIb30BaTh cBoiicTBa  Jiorapudmosn TSt npeoOpa3oBaHUs
norapu(MUUECKUX BBIPAKECHHI;



CBOOOJIHO OTEPUPOBATH MOHATUSMU: UpPPAIIMOHATIbHBIE, MOKA3aTEIbHbIE U
gorapu(MUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PABHOCHJIBHBIX TIEPEXO0B UM OCYIIECTBIISIS MPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMbIe (QOpPMyJbl I PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICTIUPOBaTh pealbHble CHUTYyallUd Ha s3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSI, YPAaBHEHHUs, HEPaBEHCTBA II0 YCIOBHUIO 3a/laud, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHMEM alllapaTa ajreopsbl.

DOyHKUUM U rpapuku:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: (YHKIHS, CIOCOOBI 3aJaHus
GyHKIIMU, B3aWMHO OOpaTHbie (YHKIMM, KOMIO3UIMA (YyHKIUN, Tpaduk
(yHKIIMHY, BBITIOJHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB HyHKIIHIM;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: 00JIACTh OMPENEICHUS U MHOXXECTBO
3HaUYCHUN PYHKIMH, HYJIH QYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIIHH,
nepuoaudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAuOOJIbllIee U HaUMEHbIee 3HaueHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMU: CTETIEHHAS (DYHKIIUS ¢ HATYpalbHBIM
U 1IeJIBIM MOKa3aTesieM, Tpaduk cTeneHHOW GYyHKIUU C HATYPAJIbHBIM U LETbIM
nokasaresieM, rpaduk KOpHs N-0il cTeneHu Kak (yHKIMK OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTepUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTUUHAs U JTPOOHO-IMHEHHAs
(YHKIUM, BBIMOJHATH OSJEMEHTAPHOE UCCIENIOBAHUE U IOCTPOCHUE UX
rpaduKoB;

CBOOOJTHO OTEPUPOBATh MOHIATHSAMU: MOKa3aTeNlbHAS U Jorapupmudeckas
GyHKIIMM, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NI pelIeHUs
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBAThH MOHSATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Tpadukd (QYHKIUN JUIsi UCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pEIIeHUH 3a7a4 U3 JPYTuX YYeOHBIX MPEIMETOB U peaIbHON
KU3HU, BBIpAXATh (OPMYJIaMH 3aBUCUMOCTH MEXIYy BETMYNHAMU;

Hauyana mareMaTH4ecKOro aHaIu3a:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIecKass U TeoMeTpuIecKas
nporpeccusi, 0eCKOHEUHO YOBIBAIOIasi FTEOMETPUUYECKAs IPOTPECCUsi, TUHEHHBIHI
U OKCHOHEHIMAIBbHBIA pPOCT, (opMyla CIOXKHBIX TMPOIEHTOB, WMETh
IpEe/ICTaBlIEHUE O KOHCTAHTE;

MCIIOJIh30BaTh MPOTPECCUM JIJISI PEIICHHS PealbHBIX 3a7ad MPUKIAIHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3a/1aHus MOCJICIOBATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCJIEIOBATEILHOCTH, TTOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTHYEeCKOTO
aHaIM3a KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATHUSAMU: HEMPEPHIBHBIC (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTEPUPOBATH MOHATHEM: (DYHKIIHS, HETPEphIBHAS Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUN TS pEIICHUS 3a/1a4;



CBOOOJTHO ONEpPUPOBATH MOHATUSMU: TE€pBas W BTOpas MPOU3BOIHBIC
dbyHKIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BENCHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MPOU3BOAHBIC SJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI MPOU3BOHOMN ISt
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JJisl  ONHCaHUs
peanbHBIX MPOIECCOB U SIBJICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX y4eOHBIX
IPEAMETOB;

CBOOOJTHO OMEpUPOBATh MOHATUSMU: OINpPECICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE,  CBOWMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOyyaromuics MOITYYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI MO OTJEIBHBIM TEMaM padouei MporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE U 1IEJIO€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
uensix uncen, HOJ[ u HOK HarypanbHbIX 4Mcen s pEIICHUS 3a1ad,
IIPUMEHATH aNroputM EBKinnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOMAYJIIO, 3aIlKChIBAThH
HaTypaJbHbIEC YKCJIa B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTEPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHUCIIO U MHOXKECTBO
KOMIUJIEKCHBIX YMCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YKCIia B aareOpandeckoi u
TPUTOHOMETpUUECKON (DopMe, BBIMOIHATH apu(METUYECKHUE ONepaIluii ¢ HUMU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHUAMHU: UppAIlHOHAIBHBIC, TTOKA3aTEeIbHbIE U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TpPH PEIICHHH TPUTOHOMETPUUYECKOTO
YpaBHEHUSI;

CBOOOJTHO OIEPUPOBATH TMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSATh HEOOXOMUMble (OPMYJbl JJIS PEIICHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTb YpaBHEHUN
U HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEACTBUS, HAXOJUTh
peLIeHUsT CHUCTEMBI M COBOKYITHOCTEM PAlMOHAIBHBIX, HUPPALUOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(MHUUESCKIX YPaBHEHUN U HEPABCHCTB;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
coAepKallre MOAYJIH U TapaMeTpBbl;

MPUMEHSTH TpaPUIeCKue METOIbI JAJI PEIICHUS] YPAaBHEHUI 1 HEPABEHCTB,
a TaKXe 3a7a4 C apaMeTpamu;

MOJICIUPOBATh peEaJbHBIC CUTYallMH Ha S3bIKE alreOpbl, COCTABISThH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBUIO 3a/1a4H,
MCCJIEIOBAaTh IMOCTPOEHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MTOJTYUYEHHBIN PE3yJIbTAT.



DOyHKUUM U TpapuKu:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTAapPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTh TE€OMETpUYeCKhe 00pa3bl ypaBHEHUWH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJii  HccleAoBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI;

HaXOJUTh HAaUOOJbIIEe U HAUMEHbIIIEe 3HAUCHUSI (PYHKIIUU HEMPEPHIBHOM
Ha OTPE3KE;

VCIIOJIB30BAaTh MPOU3BOJHYIO JUISI HAXOXKICHUS HAWJIYUILErOo PEUICHUS B
IPUKIAAHbIX, B TOM YHCIIE COLUMAIbBHO-DKOHOMUYECKUX, 3ajadax, JJis
OTpeJeeH!s] CKOPOCTU M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNoN wiu
rpaguKom;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TIEPBOOOpA3HAs, OMNPENEIEHHBIM
UHTErpajl, HaxOJIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIUN U BBIYHCIISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETpana;

UMETh IPEICTABICHUE O MATEMATHYECKOM MOJIEIMPOBAHUM Ha MPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pelIaTh NPUKIIAIHbIE 3aa4i, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKOIO U
¢uznueckoro  xapaktepa,  CpeICTBaMM  MaTeMaTHYEeCKOro  aHajM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HanmenoBanmue pa3jiesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTe/ibHbIEe pecypChl

MHoxkecTBO
JNEUCTBUTEIILHBIX YHCEII.
MHOTO0YJICHEI.
PaunoHaneHble ypaBHEHHS
1 HepaBeHCTBa. CUCTEMBI
JIMHENUHBIX YpaBHEHUN

24 1

OyHKIHH U TPadUKH.
CrenenHast GQyHKIHS C
LIEIBIM [IOKa3aTelIEM

12 1

ApudmeTnieckuii KopeHb
N-ol CTEICHH.
WNppannoHanbHbie
ypaBHEHUS

15 1

[Toka3zarenbHas GyHKIUS.
[Toka3zarenbHblE ypaBHEHUS

Jlorapudpmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUs

18 1

Tpuronomerpuueckue

22 1




BBIPAKECHUS U YPABHEHUS

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I u

10
HpOrpeccuu

HenpepriBHble GyHKINH.

[IpousBoHas 20

[ToBTOpEeHme, 0600IICHNE,
cUCcTeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME 136




11 KIIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMmabl

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

Hccnenoanue GpyHKIMiA C
MMOMOULIBIO TPOU3BOTHOM

22 1

ITepBooOpazHas u
HUHTETpaI

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppauroHaneHele,
IIOKa3aTCJIbHBIC U
norapuMuIecKue
HEPaBEHCTBA

24 1

KommiexkcHbie unciia

10 1

HarypasnbHble 1 1jensle
qucia

10 1

Cuctembl paluoOHAIbHBIX,
UppaIMOHATBEHBIX
MOKAa3aTeNbHBIX U
J0rapupMHUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHHE, O606H1€HI:I€, 16 5
CHUCTEeMaTH3alus 3SHAaHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI

MHO»xecTBO, onepanuu bubnmnoreka HOK

1 HaJl MHOYKECTBAMH U X 1 https://lesson.edu.ru/lesson/35840bc3-
CBOICTBA 146f-46d8-b904-dd91ac27e5f0

. bubnnoreka IIOK

Juarpammsl Ditnepa-

2 B 1 https://lesson.edu.ru/lesson/35840bc3-

ca 146f-4608-h904-dd91ac27e570

IIpuMeHeHne TeopeTHKO-

3 MHOKECTBEHHOT'O 1
anmapara JJisi peleHus
3a1a4
PanmonansHble yncna.
OOBIKHOBEHHEIC U bu6nuoreka [IOK

4 JECATUYHBIC TPOOH, 1 https://lesson.edu.ru/lesson/d50809fc-
MPOLIEHTHI, 0ECKOHEYHBIE a01b-41b8-ad4e2-e4580b25ce61
NepPUOANYECKHUE TPOOH
PanumonansHble yncna.
OOBIKHOBEHHBIC

5 JecATUYHbIE Ipo0u, 1

HPOLIEHTHI, 0ECKOHEYHBIE
HEepUOIMYeCcKUe I1pooH



https://lesson.edu.ru/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0
https://lesson.edu.ru/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0
https://lesson.edu.ru/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0
https://lesson.edu.ru/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0
https://lesson.edu.ru/lesson/d50809fc-a01b-41b8-a4e2-e4580b25ce61
https://lesson.edu.ru/lesson/d50809fc-a01b-41b8-a4e2-e4580b25ce61

[Tpumenenue apodeii u

bu6nmoreka [IOK

6 IIPOLICHTOB JUISl PELLICHUS https://lesson.edu.ru/lesson/35634479-
MIPUKJIaJAHBIX 3a7a4 2eb7-416¢-93bc-0f3f8f3382dc
[Tpumenenue apodeii u bubnumoreka [JOK

7 IIPOLICHTOB JUISl PELLICHUS https://lesson.edu.ru/lesson/dd4elbee-
NIPUKJIAIHBIX 33134 745b-47c6-b174-14ca23e25fbe
JelicTBUTENBHBIE YHCTIA. bubnnoreka HOK

8 PannonansHbie 1 https://lesson.edu.ru/lesson/72f03a82-
UPPALMOHAIIBHBIE YHCIIA d6a0-49c4-9635-1f35766d2563
Apudmernueckue
J—. bubmuorexa [JOK

9 eﬁg S —— https://lesson.edu.ru/lesson/12aebc39-
A " cObb-4912-b997-4c875¢f07e36
YUCIaMH
Monayns

10 JIEUCTBUTEIILHOTO YHCIIa
1 €0 CBOMCTBA
[Tpubnnxénnple
BBIUMCIICHHSI, TTPaBUIIA

11 OKpYTJICHUS, IPUKUJKA U
OIICHKA pe3yybTaTa
BBIYHCIICHHI
OCHOBHBIE METOIBI

bu6nuoreka [IOK
pEIICHUS TENBIX U

12 S — https://lesson.edu.ru/lesson/f9a8f7b1-
FIPODHOpaN 3bb2-4e23-8f9d-fa6c01fbbb2a
YpaBHEHUU U HEPABEHCTB

13 OCHOBHBIE METOIBI



https://lesson.edu.ru/lesson/35634479-2eb7-416c-93bc-0f3f8f3382dc
https://lesson.edu.ru/lesson/35634479-2eb7-416c-93bc-0f3f8f3382dc
https://lesson.edu.ru/lesson/dd4e1bee-745b-47c6-b174-14ca23e25fbe
https://lesson.edu.ru/lesson/dd4e1bee-745b-47c6-b174-14ca23e25fbe
https://lesson.edu.ru/lesson/72f03a82-d6a0-49c4-9635-1f35766d2563
https://lesson.edu.ru/lesson/72f03a82-d6a0-49c4-9635-1f35766d2563
https://lesson.edu.ru/lesson/12aebc39-c9bb-4912-b997-4c875cf07e36
https://lesson.edu.ru/lesson/12aebc39-c9bb-4912-b997-4c875cf07e36
https://lesson.edu.ru/lesson/f9a8f7b1-3bb2-4e23-8f9d-fa6c01fbbb2a
https://lesson.edu.ru/lesson/f9a8f7b1-3bb2-4e23-8f9d-fa6c01fbbb2a

peiCHUsA OCIbIX U
JTPOOHO-PAIIMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IBI
PELICHHUS [EJIBIX U
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUU U HEPABEHCTB

15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOTO4JICHA Ha
MHOT'OUJIEH C OCTAaTKOM.
Teopema besy

16

MHOro4ieHsl ¢ LEeJIbIMHA
KOd (P QUITUECHTAMH.
Teopema Buera

17

Pemenne cucrem
JIMHENHBIX YPAaBHEHUN

18

Pemenne cucrem
JIMHENHBIX YPaBHEHUN

19

Martpuna cucTemMsl
JIMHEUHBIX YPaBHEHUM.
Onpenenurens MaTpULbl
2X2, ero
T€OMETPUUYECKUN CMBICIT
1 CBOMCTBA; BEIYMCIICHHUE
€ro 3Ha4eHUs




20

Onpenenurens MaTpULbl
2X2, ero
T€OMETPUYECKUI CMBICIT
Y CBOWCTBA; BBIYHCICHUE
€ro 3HA4YCHUS

21

IIpumeHeHue
ONpEeNCIINUTENs IS
pELIEHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemenne npukitaHbIx
3aJa4 ¢ IIOMOILbIO
CUCTEMBI JINHEHHBIX
yYpaBHEHUU

23

Pemenne npukitaHbIx
3aJa4 ¢ IIOMOILbIO
CUCTEMBI JINHEWHBIX
yYpaBHEHUNU

24

KonTponbhas pabota:
"PannmoHaabHbBIE
YPaBHEHHUS U
HepaBeHcTBA. CHCTeMBI
JUHENHBIX ypaBHEHUN"

25

DyHKIHS, CITOCOObI
3a1aHus (QYHKIHMH.
B3anmuo oOpatHbIe
dynkm. Komnozuimst

byHKINMA

but6mmoreka [IOK
https://lesson.edu.ru/lesson/ff226abe-

a513-4907-9ccf-ad7ac6al3d86



https://lesson.edu.ru/lesson/ff226abe-a513-4907-9ccf-ad7ac6a13d86
https://lesson.edu.ru/lesson/ff226abe-a513-4907-9ccf-ad7ac6a13d86

26

['padux GpyHKINH.
DnemMeHTapHbIe
npeoOpa3oBaHus

rpa¢gukoB QpyHKITHI

27

OO6nactb onpeneneHus u
MHOKECTBO 3HAYCHHI
byakuun. Hymm
byukun. [IpomexxyTku
3HAK MMOCTOSIHCTBA

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/c82¢c7632-
d9d1-4356-867c-a175024e128b

28

YETHbBIC 1 HEUETHBIC
byHKIHH.
[Tepuoauueckue
byukun. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIHH

bubnnoreka IIOK
https://lesson.edu.ru/lesson/1bae9ec8-
aa8e-47f9-b097-faebeadfd37a

29

MakcumyMmsl U
MUHUMYMBI (YHKIIMH.
HauOoneiiee u
HauMEHbIIIEE 3HAUCHUE

byHKIUMA HA
IIPOMEXKYTKE

30

JIuneiiHas,
KBaJ[paTHU4Has U JpOoOHO-
TuHeHas QyHKuun

31

DJIeMEeHTapHOE
MCCIIEJOBAHNE U
MOCTpOeHUe TpaduKoB
3TUX PyHKUIUN



https://lesson.edu.ru/lesson/c82c7632-d9d1-4356-867c-a175024e128b
https://lesson.edu.ru/lesson/c82c7632-d9d1-4356-867c-a175024e128b
https://lesson.edu.ru/lesson/1bae9ec8-aa8e-47f9-b097-fae6eadfd37a
https://lesson.edu.ru/lesson/1bae9ec8-aa8e-47f9-b097-fae6eadfd37a

32

DJIeMEeHTapHOE
UCCIIEIOBaHUE U
MOCTPOCHHE TPaPUKOB
9TUX QYHKIIUHA

33

CrerneHun ¢ LEIbIM
nokaszareiieM. bunom
Hrrotona

34

CrerneHs ¢ UEIbIM
nokasareijieM. buHom
Hrrotona

35

Crenennast GyHKIUSA C
HATYpPaJIbHBIM U LEIBIM
nokasarenem. E€
CBOWCTBA U TpapuK

36

KonTponbhas pabdota:
"CrenenHast QyHKIUS.
E€ croiicTa u rpadux"

37

ApudpmeTnueckuii
KOpPEHb HaTypaJIbHON
CTEIIEHU U €ro CBOMCTBA

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/5455fb86-
7169-42a5-8a7f-39df562cabfa

38

Apudmernueckuit
KOpPEHb HaTypaJIbHON
CTEIEHN U €ro CBOKCTBA

bu6mmoteka [IOK
https://lesson.edu.ru/lesson/1cd9f6e5-
f9ba-4a2e-b543-61a28cc57f0a

39

[TpeobpazoBanus
YHCJIOBBIX BBIPAKCHHIA,
COJICPKAIIUX CTEIIEHU U

but6mmoreka [IOK
https://lesson.edu.ru/lesson/2822ad24-
24bb-41cb-8415-44501afbe696



https://lesson.edu.ru/lesson/5455fb86-7f69-42a5-8a7f-39df562ca5fa
https://lesson.edu.ru/lesson/5455fb86-7f69-42a5-8a7f-39df562ca5fa
https://lesson.edu.ru/lesson/1cd9f6e5-f9ba-4a2e-b543-61a28cc57f0a
https://lesson.edu.ru/lesson/1cd9f6e5-f9ba-4a2e-b543-61a28cc57f0a
https://lesson.edu.ru/lesson/2822ad24-24bb-41cb-8415-44501afbe696
https://lesson.edu.ru/lesson/2822ad24-24bb-41cb-8415-44501afbe696

KOpHHU

40

[IpeobpazoBanus
YUCJIOBBIX BBIPAXKEHUH,
COJIepKAIIUX CTEIICHU U
KOpHHU

41

[IpeobpazoBanus
YUCJIOBBIX BBIPAXKEHUH,
COJIepKAIIUX CTEIICHU U
KOpHHU

42

WpparnmonansHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
HPpALMOHATBHBIX
ypaBHEHUI

43

NppannonaibHbie
ypaBHeHUs. OCHOBHBIE
METO/Ibl PeIICHUs
UPpaLMOHATIbHBIX
yYpaBHEHUHU

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/7a4fea5d-
8172-4e0b-a872-8d971b52blad

44

NppannonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEILICHUS
MPPALMOHATIBHBIX
YpaBHEHUN

45

PaBHOCMIIBHBIE
MEepEX0/bl B PELICHUU



https://lesson.edu.ru/lesson/7a4fea5d-8172-4e0b-a872-8d971b52b1ad
https://lesson.edu.ru/lesson/7a4fea5d-8172-4e0b-a872-8d971b52b1ad

ApparuOHAIBLHBIX
ypaBHEHU I

46

PaBHOCHIBHEBIE
MEePEXO0/bl B PELICHUU
MppalOHAIIbHBIX
ypaBHEHU I

47

PaBHOCHIBHEBIE
MEepEX0/bl B PELICHUU
MppalOHAIbHBIX
ypaBHEHUI

48

PaBHOCHIBHEBIE
MEepEX0/bl B PELICHUHU
HMppalOHAIbHBIX
ypaBHEHUI

49

CgoiicTBa u rpadux

KOpHSI N-0M CTETEHU KaK

byHKIIMHM 00paTHOM

CTEIIEHU C HAaTypaJlbHbIM

IIoKa3aTcjicM

50

CaoticTBa u rpaguk

KOpHSI N-0M CTETEHU KaK

¢byHKLIMN 00paTHOM

CTCIICHU C HATYpaJIbHbIM

IIoOKa3aTcjieM

51

KonTponbhas pabota:
"CpoiicTBa u rpadux




KOpHsI N-OM CTENEHMU.
HppaunoHanbHble
ypaBHEHUS"

52

CreneHsb ¢
panMoHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBaA

53

Crenens ¢
palOHATbHBIM
IokKasarejieM u e€
CBOMCTBa

54

Crenens ¢
palOHATbHBIM
IokKasarejieM u e€
CBOMCTBa

55

IToka3zarenbHas
¢byHK1M, €€ cBOMCTBA U

rpaduk

bu6nuoreka [IOK

https://lesson.edu.ru/lesson/c6742217-

2a3a-43f6-b439-4b93696611a3

56

Hcnons3oBanue rpaduka
(GYHKIMM [T peIeHUs
ypaBHEHU I

57

Hcnons3oBanue rpaduka
GYHKIMY JUIs] peIIeHUs
ypaBHEHUU

58

ITokazarenbHbIe
ypaBHeHUsA. OCHOBHBIE

bu6nuoreka [IOK

https://lesson.edu.ru/lesson/dc93dc5e-



https://lesson.edu.ru/lesson/c6742217-2a3a-43f6-b439-4b93696611a3
https://lesson.edu.ru/lesson/c6742217-2a3a-43f6-b439-4b93696611a3
https://lesson.edu.ru/lesson/dc93dc5e-5bbb-4759-b68f-78d368948760

METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
ypaBHEHUH

5bbb-4759-b68f-78d368948760

59

IToka3arenbHbIe
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MIOKa3aTeJIbHbIX
yYpaBHEHUU

60

Iloka3aTenbHbIe
ypaBHeHUs. OCHOBHbIE
METO/bl PELICHUS
MOKa3aTeJIbHbIX
yYpaBHEHUU

61

KonTponbhas pabdota:
"IlokazaTenbHas
byHKLHS.
IToxazarenbHbIe
ypaBHeHHUA"

62

Jlorapudm yucna.
CsaoiicTBa norapugpma

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/fff28aca-
83f3-44bd-b4cc-5¢3780dbf185

63

Jlorapudm yucna.
CgoiicTpa norapudma

64

Jlorapudm yucna.
CsaoiicTBa norapugpma

65

JlecsaTuanablie U

but6mmoreka [IOK
https://lesson.edu.ru/lesson/43d0c0a4-



https://lesson.edu.ru/lesson/fff28aca-83f3-44bd-b4cc-5c3780dbf185
https://lesson.edu.ru/lesson/fff28aca-83f3-44bd-b4cc-5c3780dbf185
https://lesson.edu.ru/lesson/43d0c0a4-5950-4deb-af9b-5d3734eedf03

HaTypaJIbHEIE
J0rapupMbl

5950-4deb-af9b-5d3734eedf03

JecsTuunble u

66 HaTypaJlbHbIE
J0rapupmbl
IIpeoOpazoBanue

. bu6nmoreka [IOK
BBIPAXEHHUIA,

67 https://lesson.edu.ru/lesson/696a756f-
coACpatiux 8468-4630-883d-0432554dc193
J0TapuQMbI
IIpeoOpazoBanue

. bubmuorexa [JOK
BBIPpAXXCHUMU,

68 https://lesson.edu.ru/lesson/76515bf3-
coACpatiux 7622-40bd-9c1c-7918a157139
J0TapuQMbI
[Ipeobpa3zoBanue

. bubmuorexa [JOK
BBIPpAXXCHUMU,

69 https://lesson.edu.ru/lesson/4c3d7382-
conepatiux a1b5-4993-8610-dda6597a0671
aorapudmsl
Jlorapudmmueckas bubnuoreka [JOK

70 ¢byHK1M, €€ cBOMCTBa U https://lesson.edu.ru/lesson/580c5b69-
rpadux 6bc6-4839-b174-42b7d12661b1
Jlorapudmuueckas bubnmnorexka HOK

71 ¢byHK1M, €€ cBOMCTBa U https://lesson.edu.ru/lesson/785232f8-
rpaduk 80cd-4af9-a134-f2d1b4el7e7c
Hcnonp3oBanue rpaduka

72 (GyHKLIMU 1715 pelIeHust

ypaBHEHUU



https://lesson.edu.ru/lesson/696a756f-8468-4630-883d-0432554dc193
https://lesson.edu.ru/lesson/696a756f-8468-4630-883d-0432554dc193
https://lesson.edu.ru/lesson/76515bf3-7622-40bd-9c1c-7918a15f7139
https://lesson.edu.ru/lesson/76515bf3-7622-40bd-9c1c-7918a15f7139
https://lesson.edu.ru/lesson/4c3d7382-a1b5-4993-8610-dda6597a0671
https://lesson.edu.ru/lesson/4c3d7382-a1b5-4993-8610-dda6597a0671
https://lesson.edu.ru/lesson/580c5b69-6bc6-4839-b174-42b7d12661b1
https://lesson.edu.ru/lesson/580c5b69-6bc6-4839-b174-42b7d12661b1
https://lesson.edu.ru/lesson/785232f8-80cd-4af9-a134-f2d1b4e17e7c
https://lesson.edu.ru/lesson/785232f8-80cd-4af9-a134-f2d1b4e17e7c

73

Hcnons3oBanue rpaduka
(byHKUIMU 1715 peIIeHust
ypaBHEHUH

74

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
JorapupMUUEecKUx
yYpaBHEHUU

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/9ee3fb11-
112a-41ab-9d1d-6091f56695d8

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/bl PELICHUS
JorapupMUUEecKUx
yYpaBHEHUU

76

Jlorapudmmueckue
ypaBHeHHsA. OCHOBHbBIE
METO/IbI PEILICHUS
J0rapupMHUECKUX
yYpaBHEHUHU

77

PaBHOCHIBHBIE
IepEX0/bl B PELICHUN
JorapupMUIECKUX
yYpaBHEHUHU

78

PaBHOCHIBHBIE
IEepEXO0bl B PELICHUU
norapuMUIECKUX
YpaBHEHUU



https://lesson.edu.ru/lesson/9ee3fb11-112a-41ab-9d1d-6091f56695d8
https://lesson.edu.ru/lesson/9ee3fb11-112a-41ab-9d1d-6091f56695d8

KonTtponsHas pabora:

"Jlorapudmuueckas

79 byHKIIHS.
Jlorapudmudeckue
ypaBHEeHUS"
Cunyc, KOCHUHYC, bubnnoreka HOK

80 TAQHT€HC U KOTaHT€HC https://lesson.edu.ru/lesson/efc2bda3-
YKCJIOBOTO apryMeHTa ef8f-4035-907f-7d31409e810b
Cunyc, KOCHHYC, bubnmnoreka HOK

81 TAHI€HC U KOTaHI'€HC https://lesson.edu.ru/lesson/c5¢7d2d9-
YKCJIOBOTO apryMeHTa 0f5f-46f5-b116-81094b6852c4
ApKCHHYC, apKKOCUHYC bubnmnoreka HOK

82 Y apKTAaHT'€HC YHCIOBOTO https://lesson.edu.ru/lesson/eleb4049-
apryMmeHra 392f-4799-91a8-cfa259360584
ApKCHHYC, apKKOCUHYC bubnmnoreka [HOK

83 Y apKTAaHT'€HC YHCIIOBOTO https://lesson.edu.ru/lesson/edbca02d-
apryMenra f730-4822-a21a-d8ald6c2a399
Tpuronomerpuueckas
OKPYXHOCT,
ompeeerHe bubmuorexa [JOK

84 P https://lesson.edu.ru/lesson/1efb1509-
TPUTOHOMETPHACCIX ef01-456b-8d9d-6920930dd23d
(GYHKLUH YUCIOBOTO
aprymeHra
Tpuronomerpuueckas bubmuoreka [JOK

85 OKPY’KHOCTb, https://lesson.edu.ru/lesson/3442f632-

ONpCACIICHUC

8f24-4116-a3f3-9aaab13b93fb



https://lesson.edu.ru/lesson/efc2bda3-ef8f-4035-907f-7d31409e810b
https://lesson.edu.ru/lesson/efc2bda3-ef8f-4035-907f-7d31409e810b
https://lesson.edu.ru/lesson/c5c7d2d9-0f5f-46f5-b116-81094b6852c4
https://lesson.edu.ru/lesson/c5c7d2d9-0f5f-46f5-b116-81094b6852c4
https://lesson.edu.ru/lesson/e1eb4049-392f-4799-91a8-cfa259360584
https://lesson.edu.ru/lesson/e1eb4049-392f-4799-91a8-cfa259360584
https://lesson.edu.ru/lesson/edbca02d-f730-4822-a21a-d8a1d6c2a399
https://lesson.edu.ru/lesson/edbca02d-f730-4822-a21a-d8a1d6c2a399
https://lesson.edu.ru/lesson/1efb1509-ef01-456b-8d9d-6920930dd23d
https://lesson.edu.ru/lesson/1efb1509-ef01-456b-8d9d-6920930dd23d
https://lesson.edu.ru/lesson/3442f632-8f24-4116-a3f3-9aaab13b93fb
https://lesson.edu.ru/lesson/3442f632-8f24-4116-a3f3-9aaab13b93fb

TPUTOHOMETPUYECKUX
(GYHKUINH YUCIOBOTO

aprymeHTa
OCHOBHBIE bubmuorexa [JOK

86 TPUTOHOMETPUUECKHUE https://lesson.edu.ru/lesson/0072a96b-
bopMyIIBI 00ce-4666-bec2-a83ec8bc90c7
OCHOBHBIE bubmuorexa [JOK

87 TPUTOHOMETPUYECKHUE https://lesson.edu.ru/lesson/3503a3a6-
bopmyIsl 1f03-4f94-a814-a5c2b84837e2
OcHOBHBIE bu6nuoreka [IOK

88 TPUTOHOMETPUYECKHUE https://lesson.edu.ru/lesson/1beedb90-
(bopMyiibl 35fb-466d-bd10-1f716ad9e5ce
OcHOBHBIE bubnnoreka IIOK

89 TPUTOHOMETPUUECKUE https://lesson.edu.ru/lesson/acafd324-
bopmyIsl f912-4e2b-932d-867053e4872e
[TpeoGpa3oBanue bu6mmoreka [JOK

90 TPUTOHOMETPHUUECKHUX https://lesson.edu.ru/lesson/9f1fd91c-
BBIPAKECHU 22d2-4bfc-92ef-1aa0ec40f51d
[TpeoGpa3oBanue bu6mmoreka [JOK

91 TPUTOHOMETPUUECKHUX https://lesson.edu.ru/lesson/12f2b018-
BBIPAKECHUI 5daa-4348-a591-10ec71a33997
ITpeo®

92 PEODPASOBATHE https://lesson.edu.ru/lesson/45a61348-
TPHTOHOMETPHHCCIHX a767-4362-814b-2c859¢78dad6
BBIPAKCHU I

93 [Tpeo6pa3zoBanue https://lesson.edu.ru/lesson/495f24e5-

TPUTOHOMCTPHYCCKUX

3788-4573-aeb8-05583a7d2d4d



https://lesson.edu.ru/lesson/0072a96b-00ce-4666-bec2-a83ec8bc90c7
https://lesson.edu.ru/lesson/0072a96b-00ce-4666-bec2-a83ec8bc90c7
https://lesson.edu.ru/lesson/3503a3a6-1f03-4f94-a814-a5c2b84837e2
https://lesson.edu.ru/lesson/3503a3a6-1f03-4f94-a814-a5c2b84837e2
https://lesson.edu.ru/lesson/1beedb90-35fb-466d-bd10-1f716ad9e5ce
https://lesson.edu.ru/lesson/1beedb90-35fb-466d-bd10-1f716ad9e5ce
https://lesson.edu.ru/lesson/acafd324-f912-4e2b-932d-867053e4872e
https://lesson.edu.ru/lesson/acafd324-f912-4e2b-932d-867053e4872e
https://lesson.edu.ru/lesson/9f1fd91c-22d2-4bfc-92ef-1aa0ec40f51d
https://lesson.edu.ru/lesson/9f1fd91c-22d2-4bfc-92ef-1aa0ec40f51d
https://lesson.edu.ru/lesson/12f2b018-5daa-4348-a591-10ec71a33997
https://lesson.edu.ru/lesson/12f2b018-5daa-4348-a591-10ec71a33997
https://lesson.edu.ru/lesson/45a61348-a767-4362-814b-2c859e78dad6
https://lesson.edu.ru/lesson/45a61348-a767-4362-814b-2c859e78dad6
https://lesson.edu.ru/lesson/495f24e5-3788-4573-aeb8-05583a7d2d4d
https://lesson.edu.ru/lesson/495f24e5-3788-4573-aeb8-05583a7d2d4d

BBIPAKCHUI

Pemienue

94 " https://lesson.edu.ru/lesson/571150d8-
TPHTOHOMCTPHHECCKHX 33bd-4e20-9c50-7f60alc1e97
YpaBHEHUU
Pemienue

95 . . https://lesson.edu.ru/lesson/29f4fe06-
TPHTOHOMCETPHACCKHX 39b5-499f-H694-1396374c4431
YpaBHEHUU
Pemenue

96 https://lesson.edu.ru/lesson/d6b00f9e-
TPHTOHOMCTPHHCCKHX 4667-43a2-8244-3018dc58e2e
YpaBHCHHUU
Pemenue

97 https://lesson.edu.ru/lesson/61099ca7-
TPHTOHOMCTPHHCCIHX 10e5-4¢03-9d53-a57439390f5e
YpaBHCHHUU
Pemenue

08 https://lesson.edu.ru/lesson/5¢fb87cd-
TPHTOHOMCETPHHACCKHX 71df-4b1d-938e-dd2e9ce52966
YpaBHCHHUU
Pemenue

99 TPUTOHOMETPHUUECKHUX
yYpaBHEHUHU
Pemenue

100 TPUTOHOMETPHUYECKUX
yYpaBHEHUHU
KonTponbhas pabota:

101 "TpUroHoMeTpHUYECKUE https://lesson.edu.ru/lesson/c367575c-

BBIPpAXKCHUSA U
TPUTOHOMCTPHUYCCKUC

bfOb-43a0-82d6-b530b3b9bclb



https://lesson.edu.ru/lesson/571150d8-33bd-4e20-9c50-7ff60a1c1e97
https://lesson.edu.ru/lesson/571150d8-33bd-4e20-9c50-7ff60a1c1e97
https://lesson.edu.ru/lesson/29f4fe06-39b5-499f-b694-1396374c4431
https://lesson.edu.ru/lesson/29f4fe06-39b5-499f-b694-1396374c4431
https://lesson.edu.ru/lesson/d6b00f9e-4667-4aa2-8244-3e018dc58e2e
https://lesson.edu.ru/lesson/d6b00f9e-4667-4aa2-8244-3e018dc58e2e
https://lesson.edu.ru/lesson/61099ca7-10e5-4c03-9d53-a57439390f5e
https://lesson.edu.ru/lesson/61099ca7-10e5-4c03-9d53-a57439390f5e
https://lesson.edu.ru/lesson/5cfb87cd-71df-4b1d-938e-dd2e9ce52966
https://lesson.edu.ru/lesson/5cfb87cd-71df-4b1d-938e-dd2e9ce52966
https://lesson.edu.ru/lesson/c367575c-bf0b-43a0-82d6-b530b3b9bc1b
https://lesson.edu.ru/lesson/c367575c-bf0b-43a0-82d6-b530b3b9bc1b

ypaBHeHuUA"

102

ITocnemoBaTeIbHOCTH,
CII0COOBI 3aTaHUS
MMOCJIEIOBATEILHOCTEIA.
MeTto MmaTemMaTHIeCKOM

WHIYKIIUU

https://lesson.edu.ru/lesson/d51a034b-

a7fe-4eb9-8363-28c6af92a96a

103

MoHoTOHHBIE B
OTpaHUYECHHBIE
MMOCJICIOBATEILHOCTH.
Hcropus ananusa
OECKOHEYHO MaJIbIX

104

Apudpmernueckas
nporpeccust

https://lesson.edu.ru/lesson/9echd833-

915f-443e-880e-54a0751d9616

105

I'eomeTpuueckas
Mporpeccust

https://lesson.edu.ru/lesson/9echd833-

915f-443e-880e-54a0751d9616

106

beckoneuHo yobiBaromias
reoMeTpHuyecKas
nporpeccust

https://lesson.edu.ru/lesson/5eb22b64-

ae7f-49fb-bffd-8a8daca8a04h

107

Cymma 6ecKOHEYHO
yOBIBaroOIIeH
reOMETPUYECKON
MPOTrpeCCUu

108

JIMHEeWHBIN 1
9KCITIOHCHIIMATLHBIN
pocrt. Yucio e. opmyna
CJIO’KHBIX MPOLIEHTOB



https://lesson.edu.ru/lesson/d51a034b-a7fe-4eb9-8363-28c6af92a96a
https://lesson.edu.ru/lesson/d51a034b-a7fe-4eb9-8363-28c6af92a96a
https://lesson.edu.ru/lesson/9ecbd833-915f-443e-880e-54a0751d9616
https://lesson.edu.ru/lesson/9ecbd833-915f-443e-880e-54a0751d9616
https://lesson.edu.ru/lesson/9ecbd833-915f-443e-880e-54a0751d9616
https://lesson.edu.ru/lesson/9ecbd833-915f-443e-880e-54a0751d9616
https://lesson.edu.ru/lesson/5eb22b64-ae7f-49fb-bffd-8a8daca8a04b
https://lesson.edu.ru/lesson/5eb22b64-ae7f-49fb-bffd-8a8daca8a04b

109

JIuHelHbIl U1
SKCHOHECHIIMAJIbHBIH
poct. Hucino e. Popmyna
CJIO’KHBIX MPOLIEHTOB

110

Hcnonb3oBanue
MPOTPECCUU IS
PEIICHUS PeaTbHBIX
3aJ1a4 IPHUKJIaTHOTO
xXapakrepa

111

KonTponbhas pabota:
"TTocnenoBaTeIBLHOCTU U
nporpeccun”

112

HenpepsiBabie QyHKIIIN
U UX CBOICTBa

113

Touka pa3psIBa.
AcCUMITOTHI TpapKOB

byHKIMMA

114

CaoiicTBa QyHKIMI
HETIPEPHIBHBIX Ha
OTpe3Ke

115

CgoiicTBa (pyHKIMH
HETIPEPHIBHBIX Ha
OTpe3Ke

116

Mertoa uHTEpBaJIOB JUIst
pELIeHUs] HEPABEHCTB

https://lesson.edu.ru/lesson/f5203f17-

256e-432b-a14f-a78168a0eb77

117

Merton HHTCPBAJIOB JIA

https://lesson.edu.ru/lesson/5eedfac9-



https://lesson.edu.ru/lesson/f5203f17-256e-432b-a14f-a78168a0eb77
https://lesson.edu.ru/lesson/f5203f17-256e-432b-a14f-a78168a0eb77
https://lesson.edu.ru/lesson/5eedfac9-dfe6-4bc3-86f0-9cc7ec2f43ed

peiCHUs HCPABCHCTB

dfe6-4bc3-86f0-9cc7ec2f43ed

MeTox UHTEpPBAJIOB JJIS

118
pEILIEHUs] HEPABEHCTB
[IprumeHeHue cBOMCTB

119 HETPEPHIBHBIX () YHKIIHHA
JUISL peleHus 3a/1a4
[IprumeHeHue cBOMCTB

120 HENPEPBIBHBIX (PYHKINN
JUISL peleHus 3a/1a4

121 [TepBast u BTOpas
MPOU3BOHBIC (DYHKIIUU
OmnpeneneHue,

199 HPEACTIEHT . https://lesson.edu.ru/lesson/67510094-
1 COMCTPHTCCIHI CMBIET 2f06-4001-b69f 522702862323
MIPOU3BOJHOM
Ornpenenenue,

123 b N https://lesson.edu.ru/lesson/2c65dca2-

VISTHGCICHI CMBICH 5876-4eh2-ad84-90ec6e3fcI62
IIPOU3BOTHON

124 YpaBHEHHE KacaTeIbHOU
K rpaduKy QyHKIIIH

195 YpaBHEeHHE KacaTelIbHOU
K rpaduky GyHKIUU

126 IIpousBoaHbIe https://lesson.edu.ru/lesson/30dd1437-
AIIEMEHTAPHBIX (PYHKIUN 1b35-4da0-9c7b-49e14a40504c

127 [TpousBogHbIe https://lesson.edu.ru/lesson/9ac217f5-

3JIEMEHTAPHBIX (PYHKIUN

9f8c-4072-b1c1-38d44799f50e



https://lesson.edu.ru/lesson/67510094-2f06-4001-b69f-5aa7028e2323
https://lesson.edu.ru/lesson/67510094-2f06-4001-b69f-5aa7028e2323
https://lesson.edu.ru/lesson/2c65dca2-5876-4eb2-ad84-90ec6e3fc962
https://lesson.edu.ru/lesson/2c65dca2-5876-4eb2-ad84-90ec6e3fc962
https://lesson.edu.ru/lesson/30dd1437-1b35-4da0-9c7b-49e14a40504c
https://lesson.edu.ru/lesson/30dd1437-1b35-4da0-9c7b-49e14a40504c
https://lesson.edu.ru/lesson/9ac217f5-9f8c-4072-b1c1-38d44799f50e
https://lesson.edu.ru/lesson/9ac217f5-9f8c-4072-b1c1-38d44799f50e

128

IIpou3sBogHast CyMMBI,
IIPOU3BENICHUS, YACTHOTO
Y KOMITO3UIIMU (QYyHKIUN

https://lesson.edu.ru/lesson/79f9cc29-

7f40-4edd-acc7-2e8cda8c1950

129

IIpou3sBogHas CyMMBI,
POM3BEACHUS, YACTHOTO
¥ KOMITO3UINH (DYHKIUN

https://lesson.edu.ru/lesson/bcef8a49-

d747-4bba-bebd-1b7al2ch1b31

130

IIpou3sBogHas CyMMBI,
IIPOU3BENICHUS, YACTHOTO
Y KOMIO3ULIMH (pyHKUINN

https://lesson.edu.ru/lesson/06861344-

9bcc-4746-9a7b-e373206fcf55

131

KoHTtposbHas padoTa:
"I[IpousBognas"

132

[ToBTOpEHUE,
0000111eHHE,

CUCTeEMAaTU3allus 3HAHWINI:

"VpaBuenus"

133

IToBTOpEHME,
0000111eHHE,

cUCTeMaTHU3alus 3HAHWII:

"CDYHKIII/II/I"

134

HToroBast KOHTpOJIbHAS
pabota

135

HToroBast KOHTpOJIbHAS
pabora

136

IToBTOpEHME,
o0oO1enue,
cucTeMaTtu3anus 3HaHU



https://lesson.edu.ru/lesson/79f9cc29-7f40-4edd-acc7-2e8cda8c1950
https://lesson.edu.ru/lesson/79f9cc29-7f40-4edd-acc7-2e8cda8c1950
https://lesson.edu.ru/lesson/bcef8a49-d747-4bba-bebd-1b7a12cb1b31
https://lesson.edu.ru/lesson/bcef8a49-d747-4bba-bebd-1b7a12cb1b31
https://lesson.edu.ru/lesson/06861344-9bcc-4746-9a7b-e373206fcf55
https://lesson.edu.ru/lesson/06861344-9bcc-4746-9a7b-e373206fcf55

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

10




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

IIpumeHeHue
MIPOU3BOAHOM K
HCCJICTOBaHUIO
byHKIMI HA
MOHOTOHHOCTbE H
3KCTPEMYMBI

https://lesson.edu.ru/lesson/c3c06093-
2ff7-487e-b399-7c8f84c97042

IIpumeneHune
MPOU3BOIHOM K
HCCJICTOBAHUIO
byHKIMI HA
MOHOTOHHOCTbB U
AKCTPEMYMBI

https://lesson.edu.ru/lesson/68ce63e9-
7fad-4536-a474-b88b2e08c635

IIpumeHeHune
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
KCTPEMYMBI

https://lesson.edu.ru/lesson/f00ef860-
273f-4cbb-87be-d6f8f985f042

IIpumeHeHune
MPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIMA HA

https://lesson.edu.ru/lesson/707826b6-
ecab-4483-b35f-a9caf18d7f0b



https://lesson.edu.ru/lesson/c3c06093-2ff7-487e-b399-7c8f84c97042
https://lesson.edu.ru/lesson/c3c06093-2ff7-487e-b399-7c8f84c97042
https://lesson.edu.ru/lesson/68ce63e9-7fad-4536-a474-b88b2e08c635
https://lesson.edu.ru/lesson/68ce63e9-7fad-4536-a474-b88b2e08c635
https://lesson.edu.ru/lesson/f00ef860-273f-4cbb-87be-d6f8f985f042
https://lesson.edu.ru/lesson/f00ef860-273f-4cbb-87be-d6f8f985f042
https://lesson.edu.ru/lesson/707826b6-ecab-4483-b35f-a9caf18d7f0b
https://lesson.edu.ru/lesson/707826b6-ecab-4483-b35f-a9caf18d7f0b

MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI HA
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeneHune
IIPOU3BOJHOM K
UCCIIEJOBAaHUIO
byHKIMI HA
MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxxnenue
HauOOJIBIIIETO U
HAaUMEHBIIIET0 3HAUYECHUS
HENpPEepHIBHON (HYHKIIUU
Ha OTpe3Ke

https://lesson.edu.ru/lesson/623eea00-
4590-43da-8485-663f9d26d56a

Haxoxnenue
HauOOJIBIIIETO U
HAMMECHBIIIETO 3HAYCHUS
HEeNpepbhIBHON (QYHKIIUU
Ha OTpEe3Ke

https://lesson.edu.ru/lesson/78463cf4-
ec3c-4f39-9f1e-5¢70546288d4

Haxoxnenue
HanOOJIBIIIETO U
HAUMEHBIIETO 3HAYCHUS

https://lesson.edu.ru/lesson/e0a822eb-
4b55-4210-8188-82757695edfb



https://lesson.edu.ru/lesson/623eea00-4590-43da-8485-663f9d26d56a
https://lesson.edu.ru/lesson/623eea00-4590-43da-8485-663f9d26d56a
https://lesson.edu.ru/lesson/78463cf4-ec3c-4f39-9f1e-5c70546288d4
https://lesson.edu.ru/lesson/78463cf4-ec3c-4f39-9f1e-5c70546288d4
https://lesson.edu.ru/lesson/e0a822eb-4b55-4210-8188-82757695edfb
https://lesson.edu.ru/lesson/e0a822eb-4b55-4210-8188-82757695edfb

HENPEepbIBHON (PYHKIUU
Ha OTpEe3Ke

10

Haxoxnenue
HauOO0JIbIIETO U
HaMMEHBIIETO 3HAYCHUS
HENPEepbIBHON (PYHKIUU
Ha OTpe3Ke

https://lesson.edu.ru/lesson/1ad69e0f-
5be1-4927-bd58-532bce7522a6

11

Haxoxnenne
HauOOJIBIIIETO U
HaMMEHBIIIETO 3HAYECHUS
HENpPephIBHON (QYHKIIUU
Ha OTpE3Ke

https://lesson.edu.ru/lesson/646aa6de-
8de7-4fb5-9ba8-e8744f5d1d3a

12

Haxoxnenne
HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAUYECHUS
HENpPEepHIBHON (QYHKIIUU
Ha OTpe3Ke

https://lesson.edu.ru/lesson/193b6bde-
d484-408d-bb9f-e2492d2b25h2

13

IIpumeHeHne
MIPOU3BOAHOM IS
HaXOXJCHUS
HaWJIy4IIErO PELICHUS B
MPUKJIAJHBIX 3a/1a4ax

https://lesson.edu.ru/lesson/6d241ab6-
9760-4fc5-a429-1054c86ac87¢e

14

IIpumeHeHune
MPOU3BOAHOM I
HaXO0XKJICHUS
HaWJIy4IIEro PELICHUS B
MPUKJIaAHBIX 3a7a4ax



https://lesson.edu.ru/lesson/1ad69e0f-5be1-4927-bd58-532bce7522a6
https://lesson.edu.ru/lesson/1ad69e0f-5be1-4927-bd58-532bce7522a6
https://lesson.edu.ru/lesson/646aa6de-8de7-4fb5-9ba8-e8744f5d1d3a
https://lesson.edu.ru/lesson/646aa6de-8de7-4fb5-9ba8-e8744f5d1d3a
https://lesson.edu.ru/lesson/193b6bde-d484-408d-bb9f-e2492d2b25b2
https://lesson.edu.ru/lesson/193b6bde-d484-408d-bb9f-e2492d2b25b2
https://lesson.edu.ru/lesson/6d241ab6-9760-4fc5-a429-1054c86ac87e
https://lesson.edu.ru/lesson/6d241ab6-9760-4fc5-a429-1054c86ac87e

15

IIpumeHeHue
MPOU3BOAHON I
ONpeNIETCHUsI CKOPOCTH
U YCKOPEHHUs Ipoluecca,
3agaHHOro (hopmyInoi
WM TpaduKoM

16

[Ipumenenue
HPOU3BOIHON TSt
OIIpeIeNIEHUs] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (POPMYIIOi
WK rpauKoM

17

Komnosurus ¢pyHkimii

18

Kommozumus GpyHKImiz

19

Kommozumus GpyHKImiz

20

['eomeTpuueckue
00pa3bl ypaBHEHUH Ha
KOOPIMHATHOM
TUIOCKOCTH

21

['eomeTpuueckue
00pa3bl ypaBHEHUH Ha
KOOPIMHATHOM
IUIOCKOCTH

22

KonTponbhas pabora:
"UccmeqoBanue
(GYHKIHH ¢ TOMOLIBIO




POU3BOHOMN"

23

[TepBooOpaznasl,
OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

https://lesson.edu.ru/lesson/7b1d5e83-
535a-4eec-ald0-a76daeal48a3

24

[TepBooOpaznbie
AJIEMEHTAPHBIX
¢ynkunii. [IpaBuna
HAXOXKJICHUS
epBOOOPA3HBIX

https://lesson.edu.ru/lesson/aced26c¢6-
00a5-45e9-8dch-776f8f308cc9

25

ITepBooOpasubie
3IIEMEHTAPHBIX
¢yukuuii. [IpaBuna
HAXOXKJICHUS
epBOOOPA3HBIX

26

Hurerpai.
I'eomerpuueckuit
CMBICJI UHTETpaJia

https://lesson.edu.ru/lesson/635f84ab-
2bd3-43df-b695-8eb2601584eb

27

Brruncienue
OIPEIEIIEHHOTO
WHTEerpaja mno gopmye
Hprorona-JleiiOuuma

https://lesson.edu.ru/lesson/b796db6a-
417a-4e42-81e8-e93c095b2931

28

Brraucnenne
OIPEIENIEHHOTO
WHTEerpaja mo Gpopmyie
Hgerorona-Jleiionuma

https://lesson.edu.ru/lesson/cc2e6094-
761d-473b-ab34-a5a302e61625

29

IIpumeHeHne nHTErpaIa



https://lesson.edu.ru/lesson/7b1d5e83-535a-4eec-a1d0-a76daea148a3
https://lesson.edu.ru/lesson/7b1d5e83-535a-4eec-a1d0-a76daea148a3
https://lesson.edu.ru/lesson/aced26c6-00a5-45e9-8dcb-776f8f308cc9
https://lesson.edu.ru/lesson/aced26c6-00a5-45e9-8dcb-776f8f308cc9
https://lesson.edu.ru/lesson/635f84ab-2bd3-43df-b695-8eb2601584eb
https://lesson.edu.ru/lesson/635f84ab-2bd3-43df-b695-8eb2601584eb
https://lesson.edu.ru/lesson/b796db6a-417a-4e42-81e8-e93c095b2931
https://lesson.edu.ru/lesson/b796db6a-417a-4e42-81e8-e93c095b2931
https://lesson.edu.ru/lesson/cc2e6094-761d-473b-ab34-a5a302e6f625
https://lesson.edu.ru/lesson/cc2e6094-761d-473b-ab34-a5a302e6f625

11 HaX 03K ICHUS
IUIOMIAaAeH MIIOCKHUX

¢uryp

30

IIpumeHeHne nHTErpaIa
JUISL HAXOXKIAEHUS
00BEMOB
TEOMETPUYECKUX TEIl

31

IIpumepsl pereHuin
QG epeHIaIbHbIX
ypaBHEHUI

32

IIpumepsl pereHuin
QG epeHIaIbHbIX
ypaBHEHUI

33

Maremarnueckoe
MOJIECIINPOBAHUE
peabHBIX MPOLIECCOB C
ITOMOIIBIO
nuddepeHIanIbHbBIX
yYpaBHEHUHU

34

KonTponbhas pabota:
"IlepBoobpazHas u
uHTerpan”

35

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA
u rpaduKu

36

Tpuronomerpuueckue




¢byHKIMH, X CBOICTBA
u rpaduku

37

Tpuronomerpuueckue
¢byHKIMH, X CBOICTBA
u rpaduku

38

Tpuronomerpuyeckue
¢byHKIMH, X CBOICTBA
U rpaduKu

39

Tpuronomerpudeckue
(GyHKLUY, UX CBOICTBA
U rpaduKu

40

OTt60p KOpHE
TPUTOHOMETPHUYECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYIECKOMN
OKPYXHOCTH




43

O160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKON
OKPYXHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUECKUX
HEPABEHCTB

48

KonTponbhas pabota:
"I'paduku
TPUTOHOMETPUUECKUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOIEI
perieHus
IMOoKa3aTeJIbHBIX




HEPABEHCTB

50

OCHOBHBIE METO/IbI
peleHust
MOKa3aTeJIbHbIX
HEPABEHCTB

51

OCHOBHBIE METO/IbI
peleHust
MOKa3aTeJIbHbIX
HEPABEHCTB

52

OCHOBHBIE METO/IbI
peLeHus
MOKa3aTeJIbHbIX
HEPABEHCTB

53

OCHOBHBIE METOIBI
pelIeHus
JorapuMUIECKUX
HEPABCHCTB

54

OCHOBHBIE METOIBI
perIeHus
JorapuMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOIBI
peleHus
JorapuMUIECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI




peneHus
J0rapupMHUECKUX
HEpaBEHCTB

S7

OCHOBHBIE METO/IBI
peleHus
UPPaAIMOHATIEHBIX
HEPABCHCTB

58

OCHOBHBIE METOIBI
pelIeHus
UPPaAIMOHATEHBIX
HEPABCHCTB

59

OCHOBHBIE METOIBI
pelIeHus
UPPaAIMOHATEHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
perIeHus
UPPaAIUOHATIEHBIX
HEPABEHCTB

61

['padpuaeckue meTo b
pelieHus
MPPALMOHATIBHBIX
yYpaBHEHUHU

62

['padpraeckue meTombI
perieHus
MPPALMOHATIBHBIX




ypaBHEHUU

63

['paduyeckue MeToabI
pelIeHNs
IIOKa3aTCJIbHBIX
ypaBHEHUI

64

['paduyeckue MeToabI
perieHus
MOKa3aTeJIbHBIX
HEPaBEHCTB

65

['padmyeckue MeTOabI
pewenus
norapuGpMUIEeCKUX
ypaBHEHUI

66

['padpuaeckue meTo bl
pelieHus
Jorapu(pMUUECKUX
HEPABEHCTB

67

['padpuaeckue meTo b
peteHus
JorapuMUIECKUX
HEPaBEHCTB

68

['padpuaeckue meTo b
pelieHus
MOKa3aTeNbHbIX U
JorapuGMUIECKUX
YpaBHEHUU




69

['padmyeckue MeTo bl
peleHus
MOKa3aTeNbHbIX U
JorapupMUUEecKUx
ypaBHEHUH

70

['padmyeckue MeTo bl
peleHHs
NOKa3aTeIbHbIX U
JOTapUPMHUUECKUX
HEPaBEHCTB

71

['padmyeckue MeTOabI
pelieHus
MOKa3aTeNbHbBIX U
norapuMUUEcKUx
HEPaBEHCTB

72

KonrpomnsHas padora:
"HppanuoHaabHEbIE,
MIOKa3aTeNbHbIE U
jorapudmuyueckre
HepaBeHcTBa"

73

KommiekcHbie uncna.
AnrebGpanyeckas u
TPUTOHOMETPHYCCKAS
dbopMBI 3amrcH
KOMILIEKCHOTO YHCIIa

74

KommekcHbie uncna.
Anrebpanyeckas u




TPUTOHOMETPHYECKAs
dbopMBbI 3anucu
KOMIUIEKCHOT'O YHCIIa

75

Apudmernueckue
OIeparyi C
KOMILJIEKCHBIMHU
YHCITaMHU

76

Apudmernueckue
OIlEpaLUU C
KOMIUIEKCHBIMU
qUCIaMU

77

N3o0paxenue
KOMIIJICKCHBIX YHCEII Ha
KOOPJAMHATHOU
IJIOCKOCTH

78

N3o0paxkenune
KOMIIJIEKCHBIX YHCEII HA
KOOPJMHATHOU
IJIOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIUIEKCHOTO YHUCJIa

80

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIIJIEKCHOTO Yncia

81

IIpumenenne




KOMIUICKCHBIX YHCEI
JUTSL PEIICHUS
(bU3HYECKUX U
TEOMETPUYCCKUX 33124

82

KonrpomnsHas padora:
"KoMmiekcHsie uncia'

83

Harypanbnbie u neinbie
yucia

84

HaTypaJ'IBHBIC H OCIbIC
quciia

85

[Ipumenenue
MPU3HAKOB JEJIMMOCTHU
LEJIbIX YUCEIl

86

[Ipumenenue
MIPU3HAKOB JECIUMOCTH
LEJIBIX YHCEII

87

IIpumeHeHne
MIPU3HAKOB JECIUMOCTH
uenbix yncen: HOJ u
HOK

88

IIpumeHeHne
MIPU3HAKOB JECIUMOCTH
nenslx uncen: HOJM u
HOK

89

IIpumeneHne
IIPU3HAKOB JEIMMOCTHU




LIEJIBIX YUCEJI: OCTATKU
110 MOAYJIIO

90

IIpumeHeHue
IIPU3HAKOB JEIUMOCTH
LEJIBIX YUCEII: OCTATKH
10 MOZYJIIO

91

IIpumeHeHue
MPU3HAKOB JAECIUMOCTH
LEJIbIX YHUCEII: AIITOPUTM
EBknuaa muis pemenus
3aJ1a4 B LEIBIX YHCIax

92

KonTponbhas pabdota:
"Teopus Henpix yncen"

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEBIE
CHCTEMEI I CUCTEMBI-
CIICJICTBHUS

https://lesson.edu.ru/lesson/3e4a4239-

6d35-4e6e-964b-076a0cf777e5

94

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMEBI U CHUCTEMBI-
CIIEACTBUS

95

OCHOBHBIE METOIBI

https://lesson.edu.ru/lesson/6de46628-

c70f-4025-8157-7fa987f6alf7



https://lesson.edu.ru/lesson/3e4a4239-6d35-4e6e-964b-076a0cf777e5
https://lesson.edu.ru/lesson/3e4a4239-6d35-4e6e-964b-076a0cf777e5
https://lesson.edu.ru/lesson/6de46628-c70f-4025-8157-7fa987f6a1f7
https://lesson.edu.ru/lesson/6de46628-c70f-4025-8157-7fa987f6a1f7

pELICHUS] CUCTEM U
COBOKYITHOCTEMN
paloHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/]IbI
pELICHUS] CUCTEM U
COBOKYITHOCTEM
UpPpaAMOHATIBHBIX
yYpaBHEHUU

https://lesson.edu.ru/lesson/a787912a-

3blb-45a5-ac2c-9d157bfcel39

97

OcCHOBHBIE METO/IbI
pELIEHUs CUCTEM U
COBOKYITHOCTEMN
IIOKa3aTeNbHbIX
yYpaBHEHUU

98

OcHOBHBIE METOBI
pELICHUs CUCTEM U
COBOKYITHOCTEU
MIOKa3aTeJIbHBIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI
pELIEHUs CUCTEM U
COBOKYITHOCTEU
Jorapu(pMUUECKUX
ypaBHEHUU

100

OCHOBHBIE METOBI
pelleHus: CUCTEM U
COBOKYITHOCTEMN



https://lesson.edu.ru/lesson/a787912a-3b1b-45a5-ac2c-9d157bfce139
https://lesson.edu.ru/lesson/a787912a-3b1b-45a5-ac2c-9d157bfce139

norapuGMUIEeCKUX
ypaBHEHU I

101

IIpumeHeHue cucreM Kk
pELIEHNUIO
MaTeMaTUYECKUX 3a7a4
Y 3aj1a4 U3 pa3IMyuHbIX
obJacTeil HayKu U
peanbHON KU3HU,
UHTEpIIpEeTalUs
MOJTy4YEHHBIX
pe3yJIbTaToB

https://lesson.edu.ru/lesson/1f7d69da-

236e-4985-bde3-919f74c1f09f

102

[IpumeHeHue cucreM K
PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4
Y 33]1a4 U3 Pa3Iu4HbIX
oOractell HayKu U
pEATbHOM )KU3HH,
HHTEpIpETALNs
MOJIy4YEHHBIX
pE3yJIBTaTOB

103

IIpumeHeHne
HEPaBEHCTB K PELICHUIO
MaTEMaTHYECKUX 3a7a4
W 3aJ1a4 U3 pa3IMyuHbIX
oOnacTeil HayKu U
peanbHOU KU3HU,
WHTEPIpPETALNS



https://lesson.edu.ru/lesson/1f7d69da-236e-4985-bde3-919f74c1f09f
https://lesson.edu.ru/lesson/1f7d69da-236e-4985-bde3-919f74c1f09f

MOJTyYEHHBIX
pE3yJIbTaTOB

KonrpomnsHas padora:
"Cucremsl
palOHAIBHBIX,

104 UPPaLMOHATIBHBIX
IIOKa3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHeHUH"

PaunonaneHbie
105 YpaBHEHHUS C
napameTpamu

Pammmonansubie
106 HEPABCHCTBA C
napamMeTpamMu

PanunonanbpHbIe
107 CHUCTEMBI C
rapaMeTpaMmu

NppannonanbHbie
aBHEHWS,

108 | P

HEpPABEHCTBA C

napameTpamu

UppanuoHanbHbie
109 CUCTEMBI C
rnapaMeTpamu

110 [TokazarenbHbIE




YpaBHEHUS,
HEPABEHCTBA C
napameTpamu

111

IToka3arenbHble
CHUCTCMBI C
napameTpamu

112

Jlorapugmuueckue
ypaBHEHUH,
HEPaBEHCTBA C
napameTpamu

113

Jlorapudmmueckue
CHUCTEMBI C
napameTpamu

114

Tpuronomerpuueckue
YpaBHEHUS C
rapameTpamu

115

Tpuronomerpuueckue
HEPaBEHCTBA C
napaMeTpamu

116

Tpuronomerpuueckue
CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u
UCCIIEJOBaHHE
MaTeMaTHYECKUX
MOJIEEN peabHbIX




CUTYyalUi C IOMOLIBIO
YpaBHEHUH ¢
napaMeTpamu

118

ITocTpoenue u
HCCIICAOBAHHUE
MaTEMaTHYSCKUX
MOJIEJIEH peabHbIX
CUTYallui C TOMOIIBIO
CUCTEM YPaBHEHHIA C
napameTpamMu

119

[TocTpoenue u
UCCIIEJOBAaHNE
MaTEMaTHYECKUX
MoOJIeJIe! pealIbHbIX
CUTYyalui C IOMOUIBIO
CHUCTEM ypaBHEHHUH C
rapameTpamu

120

KonTponbhas pabota:
"3amauu ¢
napamerpamu”

121

IToBTOpEHUE,
000011IeHME,
CUCTEMAaTH3aLMs
3HaHuil: "YpaBHEHH"

122

IToBTOpEHUE,
0000111eHHE,
cucreMaru3sanus




3HaHui: "YpaBHeHus"

123

[ToBTOpEHME,
0000111eHNE,
CUCTEMAaTHU3aLMs
3HaHUM: "YpaBHEHUS.
Cucremsl ypaBHeHUN"

124

IToBTOpEHME,
00001IeHNE,
CUCTEMATU3aLIHS
3HaHuii: "HepaBencrtna"

125

IToBTOpEHME,
00001IeHNE,
CUCTEMATU3aLIHS
3HaHuii: "HepaBencrtna"

126

IToBTOpEHME,
o0o01Ienue,
CUCTEMAaTHU3aLHs
3HaHuii: "HepaBencrtna"

127

IToBTOpEHME,
o0o01Ienue,
CHCTEMAaTU3allHs
3HaHui: "l[IponsBoanas
U €€ npuMeHeHue"

128

IToBTOpEHME,
o0o01enue,
cucTeMaTu3aIus




3HaHuii: "lIponsBogHas
u e€ npumeHeHue"

129

IToBTOpEHME,
0000111eHNE,
CUCTEMAaTH3aLMs
3HaHuii: "lIponsBogHas
U e€ npuMeHeHue"

130

IToBTOpEHME,
000011eHNE,
cucTeMaTu3anus
3HaHuii: "MHTEerpan u
ero npumMeHenue"

131

IToBTOpEHME,
000011IeHNE,
cHcTeMaTH3aIus
3HaHui: "OyHKIUNK"

132

IToBTOpEHME,
o0o01Ienue,
CHCTEeMaTH3alus
3HaHui: "OyHKIUNK"

133

IToBTOpEHME,
0000111eHHE,
cHcTeMaTH3aIus
3HaHui: "OyHkun"

134

Ntoroas KOHTpoOJIbHAsS
pabora




Nrtorosas KOHTpOJIbHAS
135
pabora

IToBTOpEHUE,
0000111eHNE,
CUCTEMAaTH3aLMs

136

3HAHUH

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

136

10







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: ajirebpa ¥ Hayajia MaTeMaTUYeCKOro aHallu3a, FTEOMETPHUSI.
AnreOpa u Havalla MaTeMaTudeckoro ananusa, 10-11 kmacc/ Hukonbckuii
C.M., [Toranos M.K., PemernukoB H.H. u npyrue, AkuinonepHoe o0111ecTBo

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Marematuka: ajirebpa ¥ Hayajia MaTeMaTUYECKOTO aHAlIn3a, TEOMETPHUSI.
Anre0pa u Hauana MmaTeMaTudeckoro ananusa, 10-11 kinacc/ Hukonbckuit
C.M., [ToramoB M.K., PemrernnkoB H.H. u npyrue, AkuimonepHoe o011ecTBo

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
https://urok.apkpro.ru/






