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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallud  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  OpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBHO-METOANYECKUE TUHUMU: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJbKMX MaTEeMaTHUeCKUX AMCHUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYyI0 MOJACIb peaabHON
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOaUYECKass JTUHUS «Yucina ¥ BBIYMCIICHHS» 3aBepIlaeT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMINX B Ce0sl MCMOJIB30BAHUE PA3THUHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMOHAIIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUE O €IWHCTBE MATEeMATUKH KaK HayKH W e€ pojH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa30oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YPAaBHEHHM, HEPABEHCTB M CHCTEM, a TakKxke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jlannast copepkatenbHasi TUHUS BKIIIOYAeT B ceOs Takke GOpMUPOBAHHE YMEHUIA
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEE  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemnaracT 3(PQeKTUBHBIE WHCTPYMEHTBHI JUISI PEHICHUS MPaKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCT U3YUEHNs MaTepruaia. M3yuenue creneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeNbHON JIMHUN HalleJeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIMH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, ONpEeAeNnsaTh MX HauOONbIIME W HaUMEHbIIHE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaroumecss y3HalT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0sl IJIEMEHThl TEOpPUHM MHOXKECTB M MAaTEMaTU4eCKOW JOrMKu. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHMIUIMHBL M MX MPWIOKEHUs B eauHoe 1enoe. Ilosromy BaxHO ngaTh
BO3MOXXHOCTh 00y4YaromieMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 AJI BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 ammapara anreOpsl U
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHUH  peajbHBbIX  MPAKTUYECKUX  337ay  oOyyaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCceX TeM yueOHOTo Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
ananmza» otBoautcs 271 vaca: B 10 kmacce — 137 gacoB (4 yaca B Hezeno), B 11
kiacce — 134 gacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuvoHanbHBIE W MPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ uenbiM mnokaszareniemM. bunom Herootona. Hcnonbs3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIICM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUSI MOKA3aTEIbHbBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHU. PellieHne TpuroHoMETpUYECKUX YPaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PelleHne NpUKIaIHBIX 33a/ad C MOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHU (pyHkuuu. Hymu QyHknuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTHU4Has W JApPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

DYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAlIbHBIX IIpoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHST BO3HMKHOBEHHS MAaT€MAaTHYECKOrO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb30BaHWE MNPOrpeccuy Uil  PELICHHs peajbHbIX — 3a4ad
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEAMETOB U PEATBHOM KU3HH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON [JIs1 HAXOXKJEHUS HAWIy4dllero peleHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurterpain. I'eomerpuueckui CMBICI MHTErpaa. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peaJbHBIX MPOLECCOB C MOMOMLIBI U depeHInanibHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEJICTABIATh €€ B Pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/Ja9d, BEIOUpATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHONW  pedJeKkcur KaKk  OCO3HaHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXKIATh TMPOIECC M PpPe3yJbTaT padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLIEHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLlMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTelIeM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
paUMOHAIBHBIX YpPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJOB JUIsl pPELICHUS
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISL peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNIOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIIMX CTEIEHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHUS, HAXOAUTh UX PELIECHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HEoOXoauMmble  (OpPMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: O0JACTh OIpPENETICHUS] U MHOXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATHUAMHU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEILHOCTEH, MOHOTOHHBIE M OTpaHMYEHHBIC IOCIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOZIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETpEphbIBHAS Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YUCEJ, MUCIOJIb30BATh NMPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C UCIOJIh30BaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIporecca, 3adaHHOro (GOpMyJIod WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C IIOMOUIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 5 0
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 11 1 0
LEJIbIM IT0Ka3aTeIeM
3 Apudpmernueckuilt KOpeHb N-0i CTEIEHH. 15 1 0
WppaumonanbHble ypaBHEHUS
[TokazarenbHas kuus. [lokasarenbHble
4 dymkn 10 1 0
ypaBHEHUS
Jlorapupmuueckas GyHKIHS.
5 pud byHKIL 16 1 0
Jlorapudmuueckue ypaBHEHUS
TpuronomeTpuueckue BIpaXKEHUs U
6 P P P 28 1 0
ypaBHEHUS
HenpepriBabie pynkiuu. [IponsBoanas 14 1 0
[TocnenoBarenbHOCTH M MPOTPECCUN 7 0
IToBTOpeHmEe, 0000IICHNE, CHCTEMATH3AITHS
9 P H B 12 2 0
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 137 10 0




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 I/ICCJ'Ie,HOBaHI:Ie GYHKIUH C TOMOIIBIO 20 1 0
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 11 1 0
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 15 1 0
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 0
norapupMUUECKUe HEPABEHCTBA
KomriekcHbie ncia 10 0
HarypanbHble u nensie ynucna 10 0
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1 0
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 0
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 16 5 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 134 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI pecypenI
1 MHOXeCTBO, olepauy HajJ MHOKECTBAMH 1 0 0
1 UX CBOMCTBA 02.09.2024
2 Huarpammsl Ditniepa-Benna 1 0 0 04.09.2024
3 [IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO 1 0 0
anmapara JJisl pelieHus 3a1a4 05.09.2024
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 1 0 0 06.09.2024
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0 09.09.2024
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1 0 0
pelIeHs TPUKIAJAHbIX 3a7a4 11.09.2024
5 [Ipumenenue qpoOei U IPOIEHTOB TSt 1 0 0
petieHus MPUKIAIHBIX 33124 12.09.2024
8 JlelicTBUTEeNIbHBIE YUCIIa. PallioHalbHBIE U 1 0 0
VppalOHaJIbHbIE YHCIIa 13.09.2024
9 ApudmeTnueckue onepauu c 1 0 0
JNEUCTBUTEILHBEIMU YHCIaMU 16.09.2024
10 Moaynbs IeMCTBUTEIHHOTO YHCIIA U €TO 1 0 0




CBOIiCTBa 18.09.2024
11 CraproBas KOHTpOJIbHas pabora
P P P 19.09.2024
OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U
12 00HO-pALMOHAIBHBIX YPABHEHUN U
APODHOpart P 20.09.2024
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS IENIBIX U
13 00HO-pAllMOHAIBHBIX YPABHEHUN U
APOvHOpatt P 23.09.2024
HEPaBEHCTB
OCHOBHBIC METOJIBI PEIICHUS IENTBIX U
14 00HO-pAIlMOHAJILHBIX YPABHEHUN U
ApODHOpal P 25.09.2024
HEPABCHCTB
MHorowieHsl OT OJHON MEPEMEHHOM.
15 eJIEHHE MHOI'OYJIEHA Ha MHOTOWIEH C
A 26.09.2024
octaTtkoM. Teopema besy
16 MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMu.
Teopema Buera 27.09.2024
17 Pemrenue cucrteM TMHEHHBIX YpaBHSHUU
P 30.10.2024
18 Pemrenue cucteM TMHEHHBIX YpaBHEHUHU
P 02.10.2024
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
19 N N
T€OMETPUUYECKHI CMBICI U CBOMCTBA; 03.10.2024
BBIUMCIIEHHE €0 3HAYECHUS
Onpenenurens MaTpulpl 2X2, ero
20 T€OMETPUUECKHUI CMBICII M CBOKCTBA;
p 04.10.2024

BBIYUCICHUC €0 3HAYCHUA




21

[IpumMenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

07.10.2024

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

09.10.2024

10.10.2024

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBA. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

11.10.2024

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

14.10.2024

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpaduKkoB QyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

16.10.2024

17.10.2024

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

18.10.2024

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospiiiee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIMHY HAa IPOMEXKYTKE

21.10.2024

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPUKOB ITUX (PYHKLIUH

23.10.2024

24.10.2024

32

CreneHn ¢ LIETIBIM ITOKa3aTeaeM. buaom




Hrrotona

25.10.2024

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

33 Hbrorona 06.11.2024
CrenenHast GyHKIUS C HATypaIbHBIM U
34 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa u 07.11.2024
rpadguk
35 KonTtponsnas padora: "CreneHHas
¢bynkmus. E€ croiicta u rpaduk" 08.11.2024
36 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHHU U ero CBOMCTBA 11.11.2024
37 ApudmeTnueckuii KOpeHb HaATYpaJbHOM
CTETEeHH U ero CBOMCTBA 13.11.2024
38 CreneHsb ¢ palluOHATBHBIM U
EWCTBUTEILHBIM ITOKA3ATEIIIMA 14.11.2024
39 CreneHsb ¢ palluOHATBHBIM U
ENCTBUTEILHBIM ITOKA3ATEIIAMA 15.11.2024
40 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIA,
COJIepXKalINX CTETIEHU U KOPHU 18.11.2024
WppannonaibHbie ypaBHeHHsI. OCHOBHBIC
41 METO/IbI p?meHHs{ VUPPALMOHAIIBHBIX 20.11.2024
ypaBHEHUU
HppauroHaneHble ypaBHeHHs. OCHOBHBIE
42 METO/TBI p?HIeHI/ISI HppariOHATEHBIX 91.11.2024
YpaBHECHHIA
Uppannonansueie ypaBHeHus. OCHOBHBIS
43 METO/TBI p?H_IeHI/ISI UPPAIMOHATEHBIX 99 11.2024
YpaBHECHHIA
44 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

25.11.2024

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

45
UPPALMOHATILHBIX YPABHEHUM 27.11.2024
46 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
HUPPALMOHATLHBIX YpaBHEHUT 28.11.2024
47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
UPpPaLMOHATIbHBIX YPABHEHUM 29.11.2024
CaoiicTBa U rpaduK KOpHSI N-Oi CTENeHH
4 N
8 Kak (QyHKIIMH 00OpaTHOW CTETIEHH C 02.12.2024
HATYpaJIbHBIM ITOKa3aTelIeM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH
49 0 i
KaK (yHKIIMH OOpaTHOW CTETICHH C 04.12.2024
HaATypaJIbHBIM IOKa3aTeleM
KonTponsHnas pabora: "CBoiicTBa u rpaduk
50 n-on N
KOpHS OI/I”CTCHGHI/I ppaloHabHbIe 05.12.2024
ypaBHEHUS
51 CreneHb ¢ parOHAIBHBIM TIOKa3aTeIeM U
e€ cBolicTBa 06.12.2024
59 CreneHb ¢ pallMOHAIbHBIM MIOKa3aTeIeM U
e€ cBolicTBa 09.12.2024
53 CreneHb ¢ palMOHAIbHBIM TIOKa3aTeIeM U
e€ cBOlicTBa 11.12.2024
54 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpaduk 12.12.2024
Hcnonp3oBanue rpaduka QyHKIUM s
55 .
pelIeHusl ypaBHEHU I 13.12.2024
Hcnonb3oBanue rpaduka QyHKIUM 15
56 .
peuieHust ypaBHEHUI 16.12.2024




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

57
METO/bI p(imeHmI IIOKa3aTeIbHbIX 18.12.2024
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
58
METO/IbI pEjLHeHI/ISI MOKa3aTeIbHbBIX 19122024
ypaBHEHHIA
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
59
METO/IbI piIHeHI/Iﬂ NIOKa3aTeIbHBIX 90.12.2024
ypaBHEHHIA
60 K 0 1
OHTpOJIbHAs paboTa 3a 1 mosyroaue 93.12.2024
61 JI . Cpoii
orapu¢m uncna. CroiicTBa sorapupma 25.12.2024
62 JI . i
orapum uucna. CorcTBa gorapupma 96.12.2024
63 JI . 7
orapu¢m uucna. CpoiicTBa norapupma 9712.2024
64
JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 08.01.2025
65
JlecATUYHBIE U HATYypaAJIbHBIC JTOTapH(PMBI 09.01.2025
66 [IpeobpazoBanue BBIpAXKEHUIA,
coJiepKaluX Jorapu(pmbl 10.01.2025
67 [Tpeobpa3zoBanue BbIpaKeHHH,
CoJIepXKaIIuX JorapudmMpl 13.01.2025
68 Jlorapugmuueckas pyHKIuUs, € CBOHCTBA
U rpapuk 15.01.2025
69 Jlorapudmuueckas pyHKIus, € CBOHCTBA




u rpadux

16.01.2025

Hcnons3oBanue rpaduka QyHKIUN A5

70 pelieHust ypaBHEHHU I 17.01.2025
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC
71 METO/IbI p(imeHI/I;I Jorapu(MUIECKUX 90.01.2025
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
72 METO/IbI peimeHI/m Jorapu(MUIECKUX 99 01.2025
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
73 METO/IbI pEIHeHI/Iﬂ J0rapuPMUUECKUX 93.01.2025
ypaBHEHHIA
74 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
norapu(MUUECKUX YpaBHEHUN 24.01.2025
75 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUH 27.01.2025
76 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus" 29.01.2025
Tpuronomerpudeckas OKpyKHOCTb,
77 ompeieNIEHuEe TPUTOHOMETPUUECKUX
q)yfnfllmﬁ '-II/ICJE))BOFO apryﬁeHTa 30.01.2025
78 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa 31.01.2025
79 3HaKu CUHYCa, KOCMHYCA W TAHTEHCa 03.02.2025
80 CuHyc, KOCUHYC ¥ TaHT'€HC OJTHOTO M TOTO
Ke yria. 05.02.2025
81 TpuroHoMeTpudeckue TOKIECTBA




06.02.2025

82

83

CuHyc, KOCUHYC U TaHT'€HC YIJIOB a U —a.

DopMyIIbI CIOKEHHS

07.02.2025

10.02.2025

84

DopMmyJIbl CIOKEHUS

12.02.2025

85

86

CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOIO yria.

CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOrO yria

13.02.2025

14.02.2025

87

88

89

Cunyc, KOCHHYC ¥ TaHT€HC IMOJIOBUHHOTO
yria

dopmyIibl TPUBEICHUS

dopMmyIibl TPUBEICHUS

17.02.2025

19.02.2025

20.02.2025

90

91

92

CyMMa ¥ pa3HOCTh CHHYCOB U KOCHHYCOB.

Cy'MMa " pa3HOCTb CHHYCOB U KOCUHYCOB

HpOI/ISBeI[CHI/IC CHHYCOB 1 KOCHMHYCOB

21.02.2025

24.02.2025

26.02.2025

93

94

VYpaBHeHHE COSX = 8. APKKOCHHYC
YHCIIOBOTO apryMeHTa
VYpaBHeHMe COSX = a. APKKOCUHYC
YHCJIOBOI'0 apryMeHTa

27.02.2025

28.02.2025

95

VYpaBHeHue SinNX=a. ApKCHHYC YHCIOBOTO




aprymeHra

03.03.2025

YpaBHeH#ue SiNX=a. ApKCHHYC YHUCIIOBOTO

% aprymeHra 05.03.2025
97 VpaBuenus tgx = a, ctgx = a. ApKTaHreHc

YUCJIOBOTO apryMeHTa 06.03.2025
98 VYpaBHenus tgx = a, CtgX = a. ApKTaHI'€eHC

YHCIJIOBOTO apryMeHTa 07.03.2025
99 Tpuronomerpuyeckue ypaBHeHuUs,

CBOJISIIIIMECS K alreOpanvdecKuM. 10.03.2025
100 OnHOpOAHBIEC U TUHEHHBIE YPaBHEHUS 12.03.2025
101 OnHOpOAHBIC U TUHEHHBIE YPaBHEHUS 13.03.2025
102 YpaBHeHUs, pelaeMble Mpeodpa3zoBaHueM

C TIOMOIIBI0 (POPMYIT 14.03.2025
103 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI

17.03.2025

KonTponbHnas pabora:
104 "TpUroHOMETpUYECKNE BBIPAKEHUS U

TpEFOHOMeTqueCKHe ypaBI:I){eHI/IH" 19.03.2025
105 HenpepriBHble GyHKIIUN 1 UX CBOWCTBA 90.03.2025
106 Touka pa3pbiBa. ACUMITOTHI TpadUKOB

byHKIII 21.03.2025
107 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke 31.03.2025
108 MeTtoa HHTEpBAIOB JJIs pEIICHUS

HEPaBEHCTB 02.04.2025




MGTOI[ HUHTCPBAJIOB IJIA pCIICHUS

109 HEPaBEHCTB 03.04.2025
110 Ornpenenenne npousBoiHoM. [lepBas u

BTOpasi MPOU3BOAHbIE (DYHKIHH 04.04.2025
111 [Ipou3BoHast CyMMBI, TIPOU3BEICHUS],

YaCTHOTO ¥ KOMIO3ULIUU (PYHKIIUI 07.04.2025
112 [IpousBoHas CyMMbI, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMIO3ULIUU (DYHKITUI 09.04.2025
113 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIHN 10.04.2025
114 [TpousBoHBIE AIEeMEHTAPHBIX (PYHKINN 11.04.2025
115 I'eomerpuueckuii u HpU3NIECKHA CMBICI

IIPOU3BOTHON 14.04.2025
116 VYpaBHeHMEe KacaTeabHOU K rpaduky

GyHKITUN 16.04.2025
117 YpaBHeHHe KacaTeabHOU K rpaduxy

byHKIIUHN 17.04.2025
118 Kontponbnas padota: "[IponsBognas” 18.04.2025

[TocnenoBateabHOCTH, CIOCOOBI 3aJaHUS
119 nocneJ:(OBaTenLHUOCTeI?L Meton 1.04.2025

MaTeMaTU4eCKOW WHTYKIIUH

MOHOTOHHBIE U OTpaHUYECHHbIE
120 gzszzﬂzzzzeﬁizlc;n Hcropus ananusza 23.04.2025
121 ApudmeTrndeckast U TeOMETpUUYECKast

nporpeccust 24.04.2025




122

Apudmernueckas 1 reoMeTpUIecKas
nporpeccus

25.04.2025

123

124

125

BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccus. Cymma 6€CKOHEUHO
yOBIBaIOLIEH T€OMETPUUECKON IPOrPECCUU

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

28.04.2025

30.05.2025

05.05.2025

126

127

128

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui: "OyHkUNK"

07.05.2025

12.05.2025

14.05.2025

129

130

131

Wrorosas koHTposibHas paboTa

MNoBTopeHne, 0606LeHNE, CUCTEMATU3ALUA
3HaHUN

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAHUN

15.05.2025

16.05.2025

19.05.2025

132

133

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUI
[ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs
3HAHUI

21.05.2025

22.05.2025

134

[ToBTOpeHme, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUMN

23.05.2025

135

[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIHS




3HAHUI 26.05.2025
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1 0 98.05.2025
3HAHUI
137 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 0
3HAHUI 29.05.2025
OBLIEE KOJIMYECTBO YACOB I10 137 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTBH U S3KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
UCCIeIoBaHHI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

03.09.2024

04.09.2024

05.09.2024

[IprMeHeHne npon3BOIHOM K
HCCIeI0BaHUI0 QYHKINI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

06.09.2024

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHNIO (DYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKIUHU HAa OTpe3Ke

10.09.2024

11.09.2024

12.09.2024




Haxoxnenue HanbdonbLero u

HaMMCHBIICIO 3HAYCHU A HerepBIBHOfI

(GYHKIIMM Ha OTPE3Ke

13.09.2024

Haxoxnenue HanbonbLIeEro u

HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM

(GyHKIMU HAa OTpe3Ke

17.09.2024

10

11

12

Haxoxnenue HauOOJIBIIIETO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHOM

(GyHKIMHU Ha OTpE3Ke

[IpumeHneHue MPOU3BOTHOM JIJIst
HAXO0XJ/ICHUS HAWITYYIIEro PeuIeHus B
MPUKIIATHBIX 3a/1a4ax

[IpumMeHeHue MPOU3BOTHOM JIJIst
HAXO0XICHUS HAWTYYIIETrO PEelIeHHs B
MPUKIIAIHBIX 3a7auax

18.09.2024

19.09.2024

20.09.2024

13

IIpumenenre npou3BOIHOM IS
OTIpEeIETICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpMyYJION WITH
rpaduKom

24.09.2024

14

IIpumenenre npou3BOIHOM IS
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpadpukom

25.09.2024

15

16

Komnoszumus ¢pyHkumit

Komnosunus ¢pyHkuumit

26.09.2024

27.09.2024

17

Kommozurust ¢hyHKImiz




01.10.2024

['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha

18 KOOPJAMHATHOM TIJIOCKOCTH 02.10.2024
19 ['eomeTprueckue 0Opa3bl ypaBHEHUN Ha

KOOPJIMHATHOM TIJIOCKOCTH 03.10.2024
20 KonTtponsHas pabdota: "Mccnenoanue

(GYHKIHI ¢ TOMOIIBIO TTPOU3BOTHOM" 04.10.2024
21 [TepBooOpazHas, OCHOBHOE CBOHCTBO

IEPBOOOPA3HBIX 08.10.2024
99 [TepBooOpazHbIe 37IEMEHTAPHBIX (YHKITHI.

[IpaBuna HaXOXKACHUS IEPBOOOPA3HBIX 09.10.2024
93 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.

[IpaBwmita HaXOXACHUS TEPBOOOPA3HBIX 10.10.2024
24 Wurerpai. I'eoMeTpru4eCKuil CMBICI

MHTETpasa 11.10.2024
o5 Brruncnenue onpeneaéHHOro HHTETpaia

no popmyne Herotona-JleltoHuma 15.10.2024
26 Brruucnenue onpenenéHHoro HHTerpana

o ¢popmyne Hrrorona-JleitOuuiia 16.10.2024
97 [TpuMmeHeHne uHTerpana 1 HaXOXKACHUS

TIoIIaied TIOCKUX Quryp 17.10.2024
98 [IpumeHeHne nHTErpaia Ui HaXOXKIACHUS

00BEMOB r€OMETPUIECKIX TEI 18.10.2024
29 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHU 22.10.2024

MaremaTrueckoe MOJEIUPOBAHHE
30 PEATBHBIX MPOIIECCOB C MTOMOIIBLIO 93.10.2024

nuddepeHIATbHBIX YpaBHEHUN




31

KonTtponsHas padora: "[lepBooOpazHas u
uHrerpan"”

24.10.2024

32

33

Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu
Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

25.10.2024

05.11.2024

34

Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U rpaduKu

06.11.2024

35

36

Tpuronomerpuyeckne GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

07.11.2024

08.11.2024

37

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

12.11.2024

38

39

40

41

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

13.11.2024

14.11.2024

15.11.2024

19.11.2024

42

Pemienne TpuroHOMeTpUYECKUX
HEPABCHCTB

20.11.2024




Pewienne TpuroHOMeTpu4YECKUX

43 HEPaBEHCTB 21.11.2024
44 Pewienne TpuroHOMeTpu4ECKUX

HEPaBEHCTB 22.11.2024
45 Penrenue TpuroHOMETpHUYECKUX

HEPaBEHCTB 26.11.2024

KonTtponwnas pabdora: "I'paduku
46 TPUTOHOMETPHUUECKUX (PYHKIIMA.

TII))I/IFOHOMGTI])C)I/I‘IGCKI/IG inalfeHCTBa" 21.11.2024
47 OCHOBHBIEC METO/IbI PEIICHUS

MOKa3aTeIbHBIX HEPABCHCTB 28.11.2024
48 OCHOBHBIE METO/IbI pEILICHUS

MOKa3aTeIbHBIX HEPABCHCTB 29.11.2024
49 OCHOBHBIEC METO/IBI PEIICHUS

MIOKAa3aTeNIbHBIX HEPABEHCTB 03.12.2024
50 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 04.12.2024
51 OCHOBHBIE METO/IbI pEeIlIEHUS

J0rapupMHUECKUX HEPABEHCTB 05.12.2024
59 OCHOBHBIEC METO/IBI PEIICHUS

JorapupMHUUECKUX HEPABEHCTB 06.12.2024
53 OCHOBHBIEC METO/IBI PEIICHUS

norapu(MUUECKIX HEPABEHCTB 10.12.2024
54 OCHOBHBIE METO/IbI pEILICHUS

JorapupMHUUECKUX HEPABEHCTB 11.12.2024
55 OCHOBHBIEC METO/IBI PEIICHUS

UPPALMOHAIIbHBIX HEPABEHCTB 12.12.2024
56 OCHOBHBIE METO/TbI PEIICHUS




UPPALMOHAJILHBIX HEPABEHCTB

13.12.2024

OcCHOBHBIE MCTOJBI pCHICHUA

> UPPALMOHATIbHBIX HEPABEHCTB 17.12.2024
58 OCHOBHBIE METO/IBI PEIICHHS

HUPpALMOHATILHBIX HEPABEHCTB 18.12.2024
59 I'paduueckue MeTo b1 peH_IteI/ISI

UPPaLMOHATILHBIX YPABHEHUM 19.12.2024
60 I'pauueckue MeTomb! pe]].[eI;II/I}I

UPPaLMOHATIbHBIX YPABHEHUM 20.12.2024
61 I'pauueckue METO/IBI peLIeHus

MOKa3aTeNbHBIX YpaBHEHUN 24.12.2024
62 I'paduaeckue MeTO Bl pemeHHus

MOKa3aTeIbHBIX HEPABCHCTB 25.12.2024
63 I'paduueckue MeTOIbI perIeHus

norapu(MUUECKUX YpaBHEHUN 26.12.2024
64 I'paduueckue MeTObI perIeHus

J0rapupMHUECKUX HEPABEHCTB 27.12.2024
65 I'paduaeckne MeTO B pemeHHs

norapu(pMUUECKIX HEPABEHCTB 09.01.2025

I'paduueckue MeTObI perIeHus
66 HOKaBaTeJ'Ij:HBIX 1 JjorapupMuIecKux 10.01.2025

ypaBHEHHHA

I'paduueckue MeTo bl peneHNs
67 HOKaBaTeJ'II:HBIX 1 JlorapupMuIecKux 14.01.2025

ypaBHEHUI

['paduueckue METO B! perIeHuUS
68 NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX 15.01.2025

HEPABEHCTB




69

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTApU(YMUICCKUX
HEPaBEHCTB

16.01.2025

70

KonTtponbHas pabdora: "MppanuoHanbHele,
NoKa3aTesbHbIE U JIoTapuMuieckue
HepaBeHcTBa"

17.01.2025

71

72

73

KommiekcHbie uncna. Anredpanueckas u
TpUTrOHOMETpHYecKasi pOpMBI 3arcu
KOMIUIEKCHOT'O YHClIa

KommuiekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (hOpPMBI 3aITUCH
KOMILJIEKCHOT'O Yncia

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAaMU

21.01.2025

22.01.2025

23.01.2025

74

75

76

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU 4YHCJIaMU
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH
N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

24.01.2025

28.01.2025

29.01.2025

77

78

79

®opmyna Myaspa. KopHu N-oii cTenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. KopHu n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

[IpuMeHeHrne KOMIUIEKCHBIX YHMCEIT JUIst

peHiCHuA (I)I/I3I/I‘-ICCKI/IX U TCOMCTPUICCKUX
3aaad

30.01.2025

31.01.2025

04.02.2025

80

KonTtponbnas pabdora: "KomriekcHbie




gucna' 05.02.2025
81 Harypasibnblie u nienbie yucia 06.02.2025
82 HatypanbHble U 11e1ble Yrciia 07.02.2025
83 [IpumeHeHre MPU3HAKOB AETUMOCTH

LEJIBIX YUCEI 11.02.2025
84 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH

LEJIBIX YUCEI 12.02.2025
85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH

nensix uncen: HO u HOK 13.02.2025
86 [IpumeHeHne MPU3HAKOB JACTUMOCTH

nenbix ancen: HOJ[ u HOK 14.02.2025
87 [TpuMmeHeHre TpU3HAKOB IETUMOCTH

HEJIBIX YHCEJI: OCTATKU 110 MOJIYITIO 18.02.2025
88 [TpuMmeHeHre TpU3HAKOB IETUMOCTH

LEJIbIX YHCEII: OCTATKU 110 MOJYJIIO 19.02.2025

[IpumeHeHre TPU3HAKOB JACITUMOCTH
89 IEJTBIX YUCEIT: aropuT™ EBKIHIA JUIs 90.02.2025

pENICHUS 3a/1a4 B IEJIBIX YHCIaxX
90 KonTtponbHas padora: "Teopust nenbx

gucen" 21.02.2025

CucreMa 1 COBOKYMHOCTh ypaBHEHUH.
91 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI- 95.02.2025

CIIEJICTBUS

CucreMa 1 COBOKYTHOCTh ypaBHEHUH.
92 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- 96.02.2025

CIICACTBUA




93

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

27.02.2025

94

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEY MppalMOHAIBHBIX
ypaBHEHU I

28.02.2025

95

96

97

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUU

04.03.2025

05.03.2025

06.03.2025

98

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
yYpaBHEHUHU

07.03.2025

99

[IpuMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKU3HHU, MHTEPIIPETALUs TOITy4eHHBIX
pe3ynbTaTOB

11.03.2025

100

IIpuMeHeHne cucTeM K peIeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKW3HH, MHTEPIIPETALUs TOITy4EeHHBIX
pe3yabTaToB

12.03.2025




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 u3

101 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON 13.03.2025

KHM3HU, HHTEPIPETAIHS OTYICHHBIX

pEe3yJIbTaToB

KonTponpHas padora: "Cucremsl
102 palMOHAIBHBIX, UPPAIIMOHAIBHBIX

MOKa3aTeJIbHBIX U JIOTApUPMUICCKUX 14.03.2025

ypaBHeHUN"
103 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

18.03.2025

104 PanronanbHbIe HEPaBEHCTBA C

napaMmerpamu 19.03.2025
105 PannonanbeHbIe cucTeMBI ¢ TapaMeTpaMu 20.03.2025
106 HppanmonaibHble ypaBHEHMS,

HEPaBEHCTBA C apaMeTpaMu 21.03.2025
107 HppannoHaabHble CUCTEMBI C

napaMeTpamu 01.04.2025
108 [Toka3arenbHble ypaBHEHMsI, HEPAaBEHCTBA

C mapamMeTpaMu 02.04.2025
109 [Toka3zaTenbHBIE CHCTEMEBI C TapaMeTpaMH 03.04.2025

Jlorapugmuueckue ypaBHEHHUs,
110

HEPaBEHCTBA C TapaMeTpaMHu 04.04.2025
111 JlorapugpmuuecKkue CuCTEMBI ¢

napaMeTpamu 08.04.2025
112 TpuronomeTpudeckue ypaBHEHHS C




napaMeTpamu

09.04.2025

113

114

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMeTpamu

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

10.04.2025

11.04.2025

115

IToctpoenue u uccnegoBaHue
MaTEeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTyalMil C MIOMOUIBIO YPABHEHUH C
napameTpamMu

15.04.2025

116

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaJIbHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

16.04.2025

117

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJENIEeN peaTbHbIX
CUTYyalMi C MOMOUIBIO CUCTEM YPABHEHUN
C IapaMmeTpaMu

17.04.2025

118

119

KonrtponsHas pabora: "3agauu c
napamerpamu”

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

18.04.2025

22.04.2025

120

[ToBTOpenme, 0600IIEHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHHs"

23.04.2025

121

122

[ToBTOpenue, 060061ICHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHN .
Cucremsl ypaBHeHUN"

[ToBTOpeHnue, 060061ICHNE,
cucreMarusanus 3Hanuii: "HepaBencrpa"

24.04.2025

25.04.2025




[ToBTOpenue, 06001ICHNE,

123
cucreMartu3aius 3Hanui: "HepaBeHncrpa" 29.04.2025
124 [ToBTOpenue, 06001ICHNE,
cucreMarusaius 3Hanuii: "HepaBencrpa" 30.04.2025
[ToBTOpEeHmE, 0600IICHNE,
125 CI./.ICTeMaTI/I?)aI_[I/IiI 3HaHuit: "[IponsBoaHas u 06.05.2025
e€ mpuMeHeHue
[ToBTOpEHHE, 0000IICHUE,
126 CI./.ICTeMaTI/ISaI_II/IiI 3HaHuit: "[IponsBoaHas u 07.05.2025
e€ mpuMeHeHue
[ToBTOpenue, 06001ICHNE,
i: "I
127 CI./.ICTeMaTI/I?,aIlI/IiI 3HAHUHU pOU3BOAHAA U 13.05.2025
e€ mpuMeHeHue
[ToBTOpenue, o6odIIEHUE,
128 CI/ICTeMaTI/I?,a'I'II/IfI 3HaHui: "VIHTErpan u ero 14.05.2025
IPUMCHEHUE
129 HToroBast KOHTpONbHAs paboTa 15.05.2025
130 HToroBas KOHTpOJIbHAsA paboTa 16.05.2025
131 [ToBTOpenme, 0600IIEHNE,
cucreMaruzanus 3HaHui: "OyHKImn" 20.05.2025
132 [ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHui: "OyHkuun" 21.05.2025
133 [ToBTOpenwue, 0600IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun" 22.05.2025
134 [ToBTOpenwue, 0600IIEHNE,
cucTeEMaTU3aus 3HaHUH 23.05.2025




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

134

10



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTrka: anrebpa 1 Hadaira MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Havana MmaTeMatnyeckoro ananusa, 10 kimace/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, Mocksa «IIpocsemenue.

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
Anre0Opa u Havasia MaTeMatuyeckoro ananusa, 11 kiacce/ Komsrun FO.M.,

Tkauea M.B., ®enoposa H.E. u npyrue, Mocksa «IIpocseuenue

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Anrebpa 1 Hayasla MaTemMaTtuueckoro ananuza. 10-11 kmnacc. Metoanueckue
pexkoMenanuu. [locobue g yuurenei o01eo0pa3oBaTesIbHBIX OpTaHU3aIUi.

Mocksa: «lIpocsemienue».

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://window.edu.ru

https://resh.edu.ru

www.school-collection.edu.ru

https://education.yandex.ru/home

https://www.yaklass.ru

http://mathnet.spb.ru

http://www.problems.ru



http://window.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
https://education.yandex.ru/home
https://www.yaklass.ru/
http://mathnet.spb.ru/
http://www.problems.ru/







