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Kypc «Anrebpa m Hauajma MareMaTH4eCKOTO aHAIM3a» SIBISIETCS OJHUM M3 HauboJee
3HAYUMBIX B NIpOrpaMMe CTapliel IIKOJbl, IOCKOJbKY, C OJHOH CTOpOHBI, OH
ofOecrieunBaeT WHCTPYMEHTAJIbHYIO 0a3y s HM3y4eHHUS BCEX €CTECTBEHHO-HAY4HbBIX
KypcoB, a C JApyroil CTOpOHBI, (OpPMHpYET JOrM4ecKoe M aOCTPaKTHOE MBILIUICHHE
ydaliuxcs Ha ypOBHE, HEOOXOAMMOM JJIsi OCBOEHHUS KypcOB HH(OPMATUKH,
oOLIECTBO3HAHMS, HCTOPUM, CJIOBECHOCTH. B paMmkax AaHHOro Kypca ydamuecs
OBJIAJIEBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOopas pOpMyIHUpYyeT CBOU
JOCTHKEHHS] B MaTeMaTu4eckoil popme.

Kypc anreOpsl m Hayan MaTeMaTHYECKOTO aHAIHM3a 3aKJIaJbIBA€T OCHOBY JUIS
YCHENTHOTO OBJIAJICHUS 3aKOHaMU (PU3WUKH, XUMHU, OHUOJIOTHH, TMOHWMAHUS OCHOBHBIX
TEHJICHIIMA HSKOHOMHUKH ¥ OOIIECTBEHHOW JKHM3HHU, TO3BOJISET OPHUEHTHUPOBATHCA B
COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPECHHO HCIIOIB30BATh UX B
MMOBCETHEBHOM KM3HU. B Toke BpeMst oBiiajieHne abCTPAaKTHBIMU W JIOTHYECKH CTPOTUMU
MaTE€MaTUYECKUMHU KOHCTPYKIMSAMHU Pa3BUBAET YMEHHWE HAXOIAUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UICTUHHOCTH YTBEPKICHUS, UCIIOJIB30BaTh 0000IIEHNE U KOHKPETU3AITHIO,
a0cTparupoBaHuEe M aHAIOTHIO, (OPMHUPYET KPEaTUBHOE W KPUTHUYECKOE MbIIIIeHuE. B
X0JIe HM3yYeHUs anreOppl M HadaJl MaTeMaTHYeCKOTO aHaju3a B CTaplIed IIIKoJIe
yYallMecss MOJy4YaloT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a/1ad, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MATEMaTUYECKUX MOJIEIEH pealbHbIX CUTyallud W HMHTEpHpeTaluu
MOJIYYCHHBIX PEIICHUM, 3HAKOMSTCS C IPUMEpPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEHN B
MpUpOJE, HAYKE U B UCKYCCTBE, C BBIJAIOIIMMHUCI MAaTEMATHYECKUMHU OTKPBITUAMHU U UX
aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATEIbHBIM IOTEHIIMATIOM, KOTOPBIH
peann3yeTcss Kak 4epe3 Y4YeOHBbIH Marepual, CHoCOOCTBYIOUUN (DOPMHUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHUs, TaK U Yepe3 crnenuduky yueOHOl NesTeIbHOCTH, TpeOYIomIei
CaMOCTOSITEIBHOCTH, aKKYpPaTHOCTH, NIPOJOLKUTEIbHOW KOHIIEHTpPAIMM BHUMAaHUS H
OTBETCTBEHHOCTH 3a MMOJY4YECHHbIN Pe3yNbTar.

B ocHoBe MeTomuku 06y‘IeHI/I$I anre6pe N HadajJlaM MAaTEMaTH4YCCKOI'O aHalln3a
JIEKUT JAeSITEIbHOCTHBIN MMPpUHIHUIT O6y‘leHI/I$I.
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[ToypouHoe miIaHHupOBaHKE, OLICHOYHBIE MaTePUAITBI

HOACHUTEJIBHAS 3AIINCKA

YueOHblii Kypc «Anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHalM3a» SIBISETCS
OJTHUM W3 HamOoliee 3HAYMMBIX B MpPOrpaMMe CpPeIHEro oO0Iiero odpazoBaHUS,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEUYMBACT MHCTPYMEHTAIbHYIO 0a3zy s
U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (POPMHUPYET
JIOTUYecKoe M abCTPakTHOE MBIIIJICHHE 00YyJalomuXcsi Ha ypOBHE, HEOOXOIUMOM
JUTSI OCBOEHUST MH(DOPMATHKH, OOIIECTBO3HAHMUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
aUCIMIUIMH. B pamkax maHHOro y4eOHOTO Kypca oOydaromuecs OBIaJeBaroT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMCHHOW HAyKH, KOTopas (QOpMYyJIHUPYEeT CBOH
JOCTKEHUSI B MaTeMaTHUECKOW (hopme.

Y4eOHbIli Kypc anreOpbl W Hadal MAaTeMaTHYeCKOTO aHajm3a 3aKIaJbIBacT
OCHOBY JMJIs YCIICIIHOTO OBJAJCHUS 3aKOHAMU (U3UKHA, XUMHUHU, OHOJIOTHH,
TIOHMMaHUSI OCHOBHBIX TEHJICHITUI Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHOM KHU3HH,
TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh WX JUIsl JAJbHEUIIEro oOpa3oBaHUS U B
TIOBCETHEBHOW JKM3HU. B TO ke Bpems OBIaJcHHE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMH ajreOpbl M MaTeMaTHYeCKOrOo aHaiu3a pa3BHBACT
YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPXKJICHUS C IMOMOIIBI0 MHIYKIIUA M PACCYXIaTh NEIyKTHBHO, HCIIOJIH30BAThH
00001eHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIUICHHE.

Iesu n3dyyenus Kypcea:

ObecneueHre MHCTPYMEHTAIBHON 0a3bl IS U3YYCHHS BCEX €CTECTBEHHO-
HAyYHBIX KypCOB.

dopMUpOBaHHUE JIOTHYECKOTO W a0CTPAKTHOTO MBIIIICHUS yJaluXcs Ha
YpOBHE, HEOOXOMMOM JIJIs1 OCBOCHHS KypCOB HH(OPMATHUKH, 0OIIIECTBO3HAHMSI,
HCTOPHUH, CIIOBECHOCTH.

OcBoeHUE YHUBEPCATLHOTO SI3bIKa COBPEMEHHOM HayKH, KOTOpast
dbopMynHpyeT CBOM TOCTHXCHHS B MAaTEMAaTUIECKOH (hopme.




Pa3BuTue ymMeHUs HaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH ICTUHHOCTD
YTBEPKJICHHUS, UCII0IH30BaTh 0000IIEHNE U KOHKPETU3ALIMIO, a0CTparupoBaHue 1
aHaJIOTHUIO.

dopmMUpOBaHUE KPEATUBHOIO U KPUTUYECKOTO MBIIIJICHHUS.

[Tony4yeHre HOBOTO OIbITA PELICHUS NIPUKIIAJIHBIX 3a7a4, CAMOCTOATEIIbHOIO
IIOCTPOEHHUSI MAaTEMAaTUYECKUX MOJIEJIEN PEAIbHBIX CUTYyallull U HHTEPIPETALUU
IIOJy4YEHHBIX PEIICHUN

[Ipu wu3yueHun Kkypca anreOppl Ha YriayOJIE€HHOM YPOBHE pEIIatoTCs
CICAYIOILNE 3a4aYH:
1. pa3BuBaTH MpPEJCTaBICHUE O YUCIIEC U POJU BHIUUCICHUN B YEIOBEUECKOM

IMPAKTUKE,
2. C(I)OpMI/IpOBaTB MPAaKTHUYCCKHUC HaBbIKH BBITIOJTHCHUA YCTHBIX,
IMIMCBbMCHHBIX, HHCTPYMCHTAJIbHBIX BBIQHCHGHHfI, Pa3BUTH

BBIYHCIIUTEIBHYIO KYJIbTYPY;
3. o0ecrneunTh BIIAJICHUE CHUMBOJIMYECKUM SI3BIKOM ajreOpbl, BhIpaOOTATh
dbopmanpHOONIEpaTUBHBIE — anreOpanyeckue yMEHUST W Hay4YUThCS
MPUMEHSATH UX K PEIICHUI0 MAaTeMaTHYECKUX U HEMaTEMaTUUECKUX 3a]1ay;

4. dhopmupoBaTh 3HAHHUE TTPO CBOMCTBA U rpadUKU dJIEMEHTAPHBIX (PYHKITUH,
yYMEHHE UCTOIb30BaTh GYHKIMOHAIBHO-TpaduYecKre MpeACTaBICHUS s
OIMCAHMS M aHAJIM3a PeajJbHbIX 3aBUCUMOCTEH;

5. pa3BUBaTh MPOCTPAHCTBEHHBIE TIPEJCTABICHUS W H300pa3uTeIbHbIC
YMEHHS, OCBOUTH OCHOBHBIE (aKThl W METOJbl IUIAHUMETPHH,
MO3HAKOMUTHCA C MPOCTEUIIMMHU MPOCTPAHCTBEHHBIMU TEIaMH M HX
CBOMCTBaMH;

6. obecrieunTh pa3BUTHE peACTaBICHUS 0 CTATUCTUYCCKHUX
3aKOHOMEPHOCTSIX B pEaTbHOM MHPE W O pa3IMYHBIX CHoco0ax HX
U3y4yeHus, 00 OCOOCHHOCTSX BBIBOJOB M TPOTHO30B, HOCSIIHUX
BEPOSATHOCTHBIN XapaKTep;

/. pa3BUBaTh JIOTUYECKOE MBIIUICHHE W pEeYb — YMEHUS JIOTHYECKU
00OCHOBBIBaTh CYXJCHHS, IPOBOJUTH HECIOXKHBIE CHCTEMATH3alluH,
IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, HCIIOJIb30BaTh PA3IUYHBIEC SI3bIKH
MaTEeMaTUKA  (CTIOBECHBIM, CHMBOJIMYECKHM, Tpaduyueckuii) IS
WUTIOCTpAaIMU, HUHTEPIPETALUN, apTyMEHTALIUH U 10Ka3aTeNbCTBA;

8. ¢opmupoBarh mpeacTaBieHUs 00 M3yd4aeMbIX MOHITHSIX M METOJAX Kak
BOXHEUIIINX CPEICTBAX MATEMaTUYECKOrO MOJECIUPOBAHUS pPEATbHBIX
MPOLIECCOB U SIBJICHUM.

B xone u3yuyenus ydeOHOro kypca «Anredpa M Hayajia MaTeMaTHYECKOIO
aHanau3a» o0ydYarolluecsl MOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3aj1ad,



CaMOCTOSITETILHOTO MOCTPOCHHUS MaTEeMaTHUYECKUX MOJENCH peaabHBIX CHTYaIlHid,
MHTEPIPETAMd  TOJYYCHHBIX  pEIICHHH, 3HAKOMSTCS € NpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe M HUCKYCCTBE, C
BBIJIAIONIUMUCS MATEMAaTUIECKUMHU OTKPBITUSAMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 00NamaeT 3HAYMTEIHHBIM BOCHHUTATEIHHBIM MOTECHIIMAIOM,
KOTOPBIM peanu3yeTcss Kak dYepe3 Y4eOHBIM MmaTepuan, CHoCOOCTBYIONMIMMI
(OpMHUPOBaHUIO HAYYHOTO MMPOBO33PEHHUs, TaK M dYepe3 crneuuduky ydyeOHOU
ACSTeNbHOCTH, TpeOylome MNpOAOKUTENbHOW KOHIIGHTPAllMd  BHUMAaHMSA,
CaMOCTOSITETHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJYYCHHBIH
pe3yJibTar.

B ocHoBe Mertoguku oOydeHus anredpe M HadajaM MaTeMaTH4ecKOro
aHaln3a JIKUT A TeTbHOCTHBIA MTPUHIIAIT O0YICHHUS.

B crpykTrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTHUYECKOTO
aHaJIKM3a» BBIIEJICHBI CIEAYIONINE COAECpPKATEIbHO-METOAUYECKUEe TuHuU: «Yucna
U BBIYHCICHUSNY, «DyHKIMN U rpadukm», «YpaBHEHHS U HEpaBeHCTBay», «Hauama
MaTeMaTU4YeCKOro aHaiau3a», «MHOkecTBa U JIOruka». Bce ocHOBHBIE
COJIEP)KATEIIbHO-METOIMYECKUE JIMHUNA HW3YyYaloTCsd Ha TPOTSHDKCHUH JBYX JIEeT
oOydeHHs] Ha YPOBHE CpeIHero oOIero oOpa3oBaHUsl, €CTECTBEHHO JOMOJHSSA
Jpyr Ipyra W MOCTENEHHO HACHIIAsCh HOBBIMH TeMaMHU U paszzieiaMu. JlaHHBIHI
y4eOHBIN Kypc SBJISETCS MHTETPATUBHBIM, TIOCKOJIBKY OOBEeIUHSIET B cebe
collepKaHhe HECKOJIbKUX MaTeMaTHYeCKUX ITUCLMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEeMAaTUYECKUH aHaliu3, TEOPHUs MHOXKECTB, MaTeMaTH4YecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiecss OBIaaeBaloT BcE Ooree
MIUPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIEHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKYI MOJelb peaIbHOU
CUTYallld, IPUMEHSATH 3HAHUS, MOJyUYCHHbIE MPU U3YUYCHUH Y4eOHOTro Kypca, JUis
PEIICHHS] CAaMOCTOSTENBHO CHOPMYITMPOBAHHON MaTEMAaTHUYECKOM 3a7a4, a 3aTEM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenbHo-MeTOAUYECKasT JUHUS «Yucia W BBIYUCIECHUS» 3aBEpIIaeT
(opMupoBaHUE HABBIKOB MCIIOJIB30BAHMSI IEUCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOI'O 001ero oopasoBanusi. Ha ypoBHe cpennero obuero
oOpa3zoBaHus 0co00€ BHUMaHUE yaemsieTcs  (OPMUPOBAHHMIO  HABHIKOB
palMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIMX B CEOSl MCIMOJB30BAHUE Pa3IMYHBIX
dopm 3amucu yMciaa, yMEHHE JeJaTh NPUKUAKY, BBIIOIHATH NPUOTMKEHHBIC
BBIUMCIICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXKEHUS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMble OOYYaroIMMCSI MHOKECTBAa HATYpalbHbBIX, LEJIBIX,
palMOHANbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIoM W3 OSTUX MHOXECTB PacCcMaTpUBAIOTCS
CBOWMCTBEHHBIE €My cCrHenupuUecKrue 3aJadyd W ONEepaluu: JACNIEHHE HaIelo,



ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IEJIbIX YHCEN, OCOOble CBOMCTBA
palMOHAJBLHBIX U UPPALMOHAIILHBIX YUCeN, apuMETUUECKUE OMNepaluu, a TaKkxKe
W3BJICUYCHHE KOPHS HATYpPAJIbHOM CTENEHH HA MHOMXECTBE KOMIUIEKCHBIX YHUCEIL.
brmaromapst mocnenoBaTENbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEMBIX YHCEN M
3HAKOMCTBY C BO3MOXHOCTAMHU WX NPUMEHEHUS JJIs PEUICHUS PAa3IUYHBIX 3a]a4
dbopmupyercst mpeACTaBICHUE O €IWHCTBE MaTeMaTHUKU KaK HaAyKd U €€ PoJid B
MOCTPOEHUU MOJIeNIel peaJlbHOro0 MHpa, IIMPOKO HUCIHOJIB3YIOTCS 0000IIeHHe U
KOHKPETHU3ALUSL.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAIM3YETCS HAa MNPOTSHKEHUH BCETO
oOydeHMs] Ha YPOBHE CpeIHEero oOmero oOpa3oBaHUs, IMOCKOJIbKY B KaXJIOM
pazznene IlporpaMmbl NpPEenyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3aaad. B
pesynbrate OoOydallluecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAaMHU  PEIICHHS
pallMOHANLHBIX, HMPPAlMOHAJIBHBIX, TOKa3aTEebHBIX, JOTapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHUM, HEPABEHCTB W CHUCTEM, a TaKXke 3ajad,
cogepxkamux napaMeTpbl. [logydeHHbIE YMEHHMSI HIMPOKO HCIOJb3YIOTCS IpHU
UcCae0BaHNN (DYHKIIUN C TIOMOIIBIO MPOW3BOIHOMN, MPHU PEIICHUN TPUKIIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJICHUE HAUOONBIINX U HAMMEHBIINX 3HAYCHHUN (YHKIUH.
JlanHasi coziepaTebHas JTMHUS BKJIIOYaeT B ce0s Takke GOpMUPOBaHUE YMEHUU
BBIMIOJHATh  pacu€Ttel 10  (opmynaMm, mnpeoOpa3oBaHusl  palMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHI, a TaKK€ BBIPAKECHUM,
collepKallluX CTereHu W Jorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajga IPOMCXOAUT  JalbHEHIIEe  pa3BUTHUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBINIJICHUST O0y4YaroImuxcs, (GOPMUPYIOTCS HABBIKK JI€TyKTHUBHBIX
paccyKIeHu#d, paboTbl ¢  CHMBOJBHBIMH  (opmMamu,  MpeaCcTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PaBEHCTB W HEpPABEHCTB. Aniredpa
npennaraet d(QQeKTUBHbIE HWHCTPYMEHTBI [IJIi PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK
s13bIKa HAYKH.

CopepxarenpbHo-MeToANYEeCKass JUHUSA «DyHKIMU © TpaduKU» TECHO
MEperieTaeTCs C JAPYTMMU JIMHUAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a4a€T MOCIEA0BATEIBHOCTh U3YYEHUS MaTepruaiia. M3yueHnue CcTeneHHou,
MOKa3aTeNbHOM, JIOrapu(PMUIECKON i TPUTOHOMETPUIECKUX (PYHKITHI, NX CBOHUCTB
¥ TpadUKOB, WCIOIb30BaHNE (PYHKIMI IJIs pemieHus 3a7ad U3 APYTuX Y4eOHBIX
MIPEIMETOB U PEATBHON KU3HU TECHO CBA3aHO KaK C MAaTEMaTHUYE€CKUM aHAIU30M,
TaK M C PEIICHUEM YpaBHEHUW M HepaBeHCTB. lIpu 3TOM OO0ibIIOE BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BhIpakaTh (OpMYJaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIEAOBaTh MOJY4YEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil coaepxKaTeabHON JIMHUW HalleJIEH Ha Pa3BUTHE YMEHUMN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXAY BEIMYMHAMHU B



paznuuHoON (opme: aHAIUTHYECKOM, rpaduueckoil u cioBecHOW. Ero uzydenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO MBILUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUA.

CopnepxarenbHas nuHus «Hauyana mMaTreMaTHyeckoro aHajiv3ay MO3BOJIAET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MAaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOMTH
rpa@uky  CcHOXHBIX (QYHKUMNA, ONpeneniaTb HMX HauOOdbIIME M HAWMEHbLINE
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp U oObEMBI T€d, HAXOAUTb CKOPOCTH H
yCcKOpeHus TnpoueccoB. JlaHHas cojepikaTenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOCHHMSI MATeMAaTHUYECKHX MOJIeJIe pealbHbIX CUTYyalHi,
NO3BOJIIET HAaXOAUTh HaWiydyllee peHieHHe B MPUKIAAHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMHMYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MaTHUYECKOIrO
aHanM3a CrnocoOCTBYeT pa3BUTHIO a0CTPakTHOTO, (HOpPMaNIbHO-IOTMYECKOTO U
KPEaTUBHOTO MBIILIEHUS, (OPMUPOBAHUIO YMEHHUI paclo3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HUcKyccTBe. OOydarommuecs y3HAIOT O
BBIIAIOIIMXCS pPE3yJIbTaTax, IMOJYYEHHBIX B XOJ€ pa3BUTHS MAaTEMaTHKH Kak
HayKH, U 00 UX aBTOpaXx.

CopeprxarenbHO-MeTOANYECKas: TUHUS «MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCcKol JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS ITPOHU3BIBAIOT BECh KYpPC IIKOJIBHON MaTeMaTUKH
U TpeajiaraloT HamOoJiee YHUBEPCAIbHBINA S3bIK, OOBEIUHSIONIMNA BCE pa3ielibl
MaTeMaTUKH H €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCHUUIUIMHBI M WX NOpPWIOXKEHHs B eauHoe uenoe. I[losromy BaxkHO nOaTh
BO3MOXHOCTh 00ydYaromeMycsi TMOHHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTEMaTHKU M HCMOJIb30BaTh €ro ISl BBIPAKEHUSI CBOMX MBICIEH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CIEIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHMM W CIIEIOBAaHHE OIPEACIEHHBIM
IIpaBWJIaM  [OCTPOEHHs  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JEMEHTaMH
MaTEeMaTUYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOT'O MBIIIICHUS
00y4aroUInXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHUSI.

B yuebHOoM Kkypce «Anrebpa u Hayaja MAaTeMaTHYECKOrO aHalIU3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOI'0 MOJEIMPOBAHUS, KOTOPBIE MPU3BAHBI
croco0cTBOBaTh (POPMHUPOBAHHIO HABBIKOB IOCTPOCHUS MOJENEH peatbHBIX
CUTYallMil, HCCIEeNOBaHUs 3TUX MOJENEH C MOMOIIBI0 ammapara airedopel U
MaTe€MaTU4YeCKOr0 aHaliu3a, WHTEPHpPETalMM IOJIYyYEHHBIX pe3ynbTaToB. Takue
3a/1aHMs BIUIETEHBI B KaXKIbI U3 Pa3AeiIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepUall
y4e0HOro Kypca IIMPOKO MCIOJIB3YeTCs JIs pelIeHUs] NPUKIAaaHbIX 3anad. [Ipu
pELIEHUH  peabHbIX  MPAKTHYECKUX  3aJad  oOydaromiuecss  pa3BHBAlOT



HAOJIOMATeIbHOCTh, YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJBb30BaTh  aHAJNOTHIO, 0000IaTh M KOHKPETH3UPOBaTh  MIPOOJIEMY.
JlesTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIAAHBIX 3a7ad
OpraHu3yeTCs B IMPOIIeCcCe N3YUEHHUS BCEX TeM y4eOHOTO Kypca «AnreOpa U Havasa
MaTEeMaTHYCCKOTO aHAH3a.

Ha wu3yuenue yueOHOro Kypca «Anredpa M Hadaja MaTeMaTHYECKOIrO
aHanu3a» orBoautTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Heaeno), B 11
kimacce — 136 JacoB (4 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uKcna. PanvoHanbHble YW UPpalMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1uenbiM mnokaszateneMm. bunom Hserlotona. Hcenonb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTENIBHBIM MTOKa3aTENEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEJIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHHS MOKa3aTEIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHN. PellleHne TPUroHOMEeTpUIECKUX YPABHEHH.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CHCTEMBl JIMHEMHBIX ypaBHEHWH. PeleHne npuKiIagHbIX 3aaady C IOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHUN U HEPABEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (ynkumu. Hymu QyHkimu.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has M JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HaTypaJbHbIM ITOKa3aTEIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIHOHAJIBHBIE 3aBUCUMOCTM B pEaJbHBIX MPOLIECCaX U SIBJICHUSIX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIENOBATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaTE€MaTUYECKOrO aHalIW3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcronb3oBaHWE MPOTrpeccUu JUIsl  pPELIEHHsS peajbHbIX —3a]ay
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEpPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOIepaluyd HaJ MHOXXECTBAMU M MX CBOWCTBA. [lnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTrO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputma EBknnia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajlad U3 pa3judHbIX 00JlacTell HAYKH W peajbHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, X CBOMCTBA U IpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEANBHOM )KU3HU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKACHUS HAWIY4YlIEro pELICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI MHTETrpaa. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TMOMOIIBI0 Au(depeHITUATBHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaXKAAHCKOM MO3UIIUN 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4YECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIHSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHWE IIOCTYNKOB W OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW JEeSATEIBLHOCTH, JTaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIaccU(UKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 1O aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus ydyeOHOM 3ajauu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSAMU, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTUE IIpOIlECCa, a TaKKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYUE W CXOJICTBO TMO3HUIIMHA, B KOPPEKTHOW (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MPEe3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHThI PEUIEHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTU4YEeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHITH TPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelieHHW YYeOHBIX 3ajJay, MNPUHUMATH IIeJb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl |
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kyacce oOyd4aromiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TPABUJIA OKPYTIICHUS, PUKHUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUH KOPEHb HATypajabHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeIbIMU KO3(P(UIMEHTaMH, KOPHH MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpENeNnuTeNss 2 X 2 i BBIUMUCICHHUS €r0 3HA4YeHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(p)MUUECKUX BBIPAXKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBAa [0 YCJIOBHUIO 3a/auyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIE TIpeoOpazoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuondeckue QyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTesieM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUAMMU: IOKa3aTelabHas U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEpUpOBAaTh MOHATUSAMU: apudmeTndeckas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMITOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
¢GyHKIMHU, KacaTeabHas K rpaduky QyHKIINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ ONEpPUPOBATh  TMOHATUSIMHU:  MHOXECTBO, OIEpaluud  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTENbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHYEeCKOTO aHAIN3ay:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOO/IHO OMNEpUpOBaTh IMOHATHEM OCTAaTKa [0 MOAYNIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (hopMe, BBHIOIHATH apupMETHUECKUE ONEpaluyd ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYMHOCTEW pallMOHAIIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH TpaduuecKrue METObI JIJIsl PEIICHUS YPAaBHCHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C KCIOJb30BAaHUEM alllapara anreOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeeHUs CKOPOCTH W YCKOPEHMs TMpoliecca, 3aJaHHOTO (OpMyJIoN WIH
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh INPEACTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM Ha IpUMeEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



Anrebpa u Havasa aHanu3a, 10 kiacc (6a30BbIi U yriyOaeHHbIH ypoBHH) B 2 4./ Mopakosud A.I"., Cemenos I1.B.,
MockBa «MHEMO31HA»
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OpueHTanys Ha IPUMEHEHNE MaTEMAaTUYECKUX
3HAHUU JJIs peleHus 3aja4d B o0nacTu
OyHKUUU U N
o OKpYXKarollel cpebl, IJITaHUPOBaHUE
rpaukH.
P MOCTYIKOB U OLICHKU UX BO3MOXHBIX
Crenennas 12 1 https://resh.edu.ru/s . . ]
, MOCJEICTBUH 7151 OKPYXKAIOLIEH CPeJibl;
GbyHKIMS C ubject/lesson/5540/ PyX p
MIPEICTABICHUE O MATEMAaTUUYECKUX OCHOBAX
LENbIM o
KIIMOHUPOBAHMS PA3JIMYHBIX CTPYKT
nokasaTesneM i . P P PYEIYP,
SBJICHUM, TIPOLIEAYp I'PakIJaHCKOTO o0IiecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€)
Apudpmernueck 15 1 https://resh.edu.ru/s | CdopMHUPOBAHHOCTH MUPOBO33PEHHS,
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HH KOpeHb N-0U
CTCIICHH.
Hppaunonaisx
bI€ YPABHEHUS

ubject/lesson/5498/

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH U OOIIECTBEHHOHN MPaKTHKH,
NOHMMAaHHE MaTEMaTHYECKO HayKu Kak chepbl
YEJI0BEYECKOH EATEIIBHOCTH, ITANOB €€
Pa3BUTHSI YU 3HAYUMOCTH JJIs1 Pa3BUTUS
LUBUIN3ALUU

https://resh.edu.ru/su

OBnasieHre A3bIKOM MaTEMaTUKH U
MaTE€MaTHYECKOU KyJIbTYpOH KaK CPEICTBOM

Tpuronomerpuy bject/lesson/6019/ MO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH
€cKue 29 IIPOEKTHYIO U MCCIIEI0BATENbCKYIO
BBIPAXKEHUS U https://resh.edu.ru/su | nesTeNbHOCTh HHANBUAYAIBHO U B TPYIIIE;
ypaBHEHHUS bject/lesson/3863/ c(OpMHUPOBAHHOCTH POCCUMCKOM IpaXAaHCKON
UJCHTUYHOCTH, YBaXEHUS K IPOIIOMY U
HACTOSIIEMY POCCUMCKON MaTEMATHKH
YMeHne coBepiiaTh OCO3HaAHHBIM BHIOOD
MocieoBaTests ttos:/resh.edu ru/su 6yé[ymen npodeccuu U peain30BhIBaTh
HoCTH 1 10 biect/lesson/4925/ COOCTBEHHbIE KU3HEHHBIE IIaHbl, TOTOBHOCTD U
CHOCOOHOCTh K MATEMaTHYECKOMY
Iporpeccun
00pa30BaHUIO U caMOOOPa30BAHUIO HA
IPOTSKEHUU BCEH JKU3HU.
['0TOBHOCTB K aKTUBHOMY YYaCTHUIO B PEIICHUU
HenpepsiBHble https://resh.edu.ru/su | TPAKTHYECKUX 3a]a4 MaTEMaTHYECKOH
GbyHKLIUH. 20 bject/lesson/6112/ HalpaBJICHHOCTH,; YMEHHE B3aUMO/IeHCTBOBATh
[IpousBoaHas C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ X QYHKIMAMH U Ha3HAUYCHUEM
Iloka3zarenpHas ChopMHpOBaHHOCTH HPABCTBEHHOI'O CO3HAHUS,
byHKIHS. 10 https://resh.edu.ru/su | JTHYECKOTO MOBEIEHHS, CBI3aHHOTO C
IToka3arenbHbIC biect/lesson/3841/ MIPaKTUYECKUM IPUMEHEHUEM JOCTHKEHUN

ypaBHEHUS

HAaYKU U ACATCIIbHOCTBIO y‘{éHOFO, OCO3HAaHHUC
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JIMYHOI'O BKJIaJa B IIOCTPOCHUC yCTOfI‘IHBOI‘O
OyIyl1ero; 0OCO3HaHUE JyXOBHBIX IEHHOCTEN
pOCCHIICKOrO Hapoia

[leHHOCTHOE OTHOLIEHUE K JOCTHKECHUIM
POCCUICKMX MaTEMATUKOB U POCCUMCKOU
MAaTE€MaTHYECKOW IIKOJIbI, UCIIOJIB30BAHNE ITUX

Jlorapudmuuec JOCTHKEHHUH B APYTUX HayKaX, TEXHOJIOTHSX,
Kasi PyHKIHUSL. https://lib.myschool.e | ¢penax skoHOMMKH; ScTETHYECKOE OTHOTIEHHE
Jlorapudmuuec 18 1 du.ru/content/5049 K MHUpPY, BKJITIOUasi 3CTETUKY MaTEMaTUIECKUX
KUE YPABHEHUS 3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHHI,
pacCcyxJIeHHI, BOCIPUUMYHUBOCTD K
MaTEeMaTHYECKUM aCleKTaM Pa3JINYHbIX BUJIOB
HCKYCCTBa
['OTOBHOCTBH K aKTUBHOMY YYaCTHIO B PEIICHUHU
MPaKTUYECKHUX 33]1a4 MaTEeMaTUIECKOU
HaIpaBJIEHHOCTH; C(OOPMUPOBAHHOCTh YMEHUS
MPUMEHATh MaTEeMAaTHYECCKUE 3HAHUS B
[ToBTOpEHME, HWHTEpecax 3JI0pPOBOTO M 6€30MmacHOro oopasa
00001IeHME, 5 5 JKW3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY
cHUCTeMaTH3aIlHs 3I0POBBIO; CPOPMUPOBAHHOCTH IKOJIOTHIECCKOM
3HAHHUH KYJIbTYpbl, TOHUMAHKE BIMSHUS COIIMAIBHO -
SKOHOMHYECKHX ITPOIIECCOB Ha COCTOSTHUE
MIPUPOTHON M COIMATILHOM CPeJibl, 0CO3HAHKE
r7100aIbHOTO XapaKTepa AKOJIOTHYECKUX
npobiem
OBIIEE
KOJIMYECTBO 136 10
YACOB I10

I[TPOTPAMME



https://lib.myschool.edu.ru/content/5049
https://lib.myschool.edu.ru/content/5049

Anrebpa u Havaja aHanu3a, 11 kiacc (6a30BbIi U yriyOaeHHbIH ypoBHH) B 2 4./ Mopakosuu A.I"., Cemenos I1.B.,
MockBa «MHEMO31HA»

11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontpoapmie | - Mpaxkruteckue o0pa3oBaTejbHbIe
padoThI padoTsbI pecypesI
1 I/Iccne)mBaHI:Ie (GYHKIHI ¢ TOMOTIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hast ¥ HHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 WppanmonansHele, mokazareabHble U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
5 KommnekcHsie yncna 10
6 HarypanbsHble u 11e1b1e yncia 10
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUYECKUX 12 1
ypaBHEHUI
8 3anayu ¢ mapameTpamu 16 1
9 HOBTOPeHI/IC, o0o011eHue, cucreMaTu3anus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
No Tema VooKa KoaunuecTrBo
n/n yp 4acoB

MHO0:XeCTBO AeiiCTBUTENbHBIX Yncea. MHorouwieHbl. PaninmoHajbHbIE YPAaBHECHUS U HEPABECHCTBA. CucreMbl JHHEHHBIX ypaBHeHnﬁ -

244
1. MHo%ecTBO, OIepanuy HajJ MHOKECTBAMH U UX CBOMCTBA 1
2. Juarpammer Jitnepa-Benna 1
3. [IpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO amapara Jilsl perieHHs 3a1a4 1
4, Panmonansabie uncna. OOBIKHOBEHHBIEC M IECATUYHBIE APOOH, MPOIICHTHI, OECKOHEYHBIE TTEPUOTUUECKHIE TPOoOH 1
S5. Pannonanpubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, MPOIEHTHI, 0ECKOHEUHbIE TEPUOIUTIECKHE TPOOH 1
6. [Ipumenenue npoOeii ¥ IPOLIEHTOB ISl PEICHUS MTPUKIIATHBIX 33/1a4 1
7. [Ipumenenne npoOeli ¥ MPOLICHTOB VISl PEIICHMS] IIPUKIIATHBIX 3a/1a4 1
8. HelictBuTenpHble yncia. PalimoHanbHbIe M HppalMOHaIbHbIC YUCia 1
9. ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMU 1
10. Monynbs A€MCTBUTEIBLHOTO YHCIIa U €r0 CBOKCTBA 1
11. CrapToBasi KOHTPOJIbHasi padoTa 1
12. [TpuOnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUIKA U OLEHKA Pe3y/ibTaTa BEIYUCICHUI 1
13 ToxxnecTBa U TOKIECTBEHHBIE IpeoOpa3oBaHusl. Y paBHEHNE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE YpABHEHUS U 1
' ypaBHEHUs-CeCTBUSA. OCHOBHbBIEC METObI PEIICHUS IIENIbIX U IPOOHO-PAMOHATIBHBIX YPABHEHUM
14. HepasenctBo, pemenue HepaBeHCTBA. OCHOBHBIE METOAbI PEIICHHS LIETIbIX U JPOOHO-pallMOHAIBHBIX HEPABEHCTB 1
15. MHorousieHbl OT 0IHOM epeMeHHOM. J[eeHre MHOTOYJIeHa Ha MHOTOWJIEH ¢ OcTaTkoM. Teopema besy 1
16. MHorouieHs! ¢ nenbiMu kodpduuruentamu. Teopema Buera 1
17. Pemenue cucreM TMHENHBIX ypaBHEHUN 1
18. Pemenue cucreM TMHEWHBIX ypaBHEHUI 1




Martpuua cuctemsl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULbl 2X2, ero FeOMETPUUECKUN CMBICT U CBOMCTBA.

19 Boruncnenue 3HaueHUs ONPEeTUTENs]
20. Onpenenurens MaTpullpl 2X2, €ro TeOMETPUUYECKUI CMBICT U CBOIMCTBA. BhluncieHne 3HaUeHUS ONPeaeIIUTENs 1
21. [IpuMeHeHue onpenennuTens Uil peuIeHUs] CUCTEMBI JINHEWHBIX YPABHEHUN 1
22. Pemenue npuknaaHbix 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHENHBIX YpaBHECHUI 1
23. HccnenoBanue nocTpo€HHONW MOJIENHU C MMOMOIIBIO MAaTPUIL U ONIPEAECTUTENEH 1
24, KonTpoabHas padora Nel: "PanuonajibHble ypaBHeHHs H HepaBeHCTBA. CHcTeMbl JIMHEHHBIX YpaBHeHHH'" 1
®Oyukuuu u rpaguxu. CteneHHas GpyHKIUs ¢ HeJbIM MoKa3aTeaemM — 12 4y
25. OyHK1MS, criocoObl 3agaHus GyHkuuu. Bzaumuo oOparusie pynkunu. Komnosunusa GyHkimit 1
26. I'paduk pynkumu. DnemeHTapHbie IpeoOpa3oBanus rpadukoB GyHKIUI 1
27. Ob6nacTh onpeaeneHus 1 MHOKecTBO 3HadeHui pyHkuu. Hynu ¢dyaknun. [IpomexxyTku 3HaK MOCTOSHCTBA 1
28. Yérnble u Heu€THbIE pyHKUMU. [Tlepuoanueckue pynkiuu. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUN 1
29. Makcumymbl 1 MUHUMYMBI GyHKITMKA. Hanbonpiiee n HanMeHsbIee 3HaueHUEe QYyHKITUN Ha TTPOMEKYTKE 1
30. Jluneiinas, kBaapaTuyHas U ApOOHO-IIMHEWHAsT GYHKITUN 1
31. DJIeMEHTapHOE MCCIIEIOBAHNUE U TTOCTPOCHUE TPAPHUKOB ATUX (PYHKITHI 1
32. DJIeMEHTapHOE MCCIICIOBAHNUE U TTOCTPOCHUE TPAPHUKOB ATUX (DYHKITHI 1
33. CrereHsn ¢ 1enbIM ITokasareneMm. bunom Herorona 1
34 Hcnonb3oBanue noaxo et Gopmbl 3aMCH ASHCTBUTEIbHBIX YHCEI IS PEIICHUS IPAKTHYECKUX 3a7a4 U 1
' IIPEICTABICHUS JAHHBIX.
35. CrenenHas (GyHKIUS C HaTYpaJbHBIM U LIEbIM MoKa3areneM. E€ cBoiicTBa u rpadux
36. KontpoabHnas padora Ne2: "Crenennas pynknus. E¢ cBoiicrBa u rpaguk
Apudmernyeckuii KopeHb N-o0ii crenenn. UppanuoHanbHble ypapHeHus1 — 15 4
37. ApupmeTrueckuii KOpeHb HaTypalbHOMN CTENIEHH U ero CBOMCTBA 1
38. ApupmeTrueckuii KOpeHb HaTypalbHOMN CTENIEHH U ero CBOMCTBA 1
39. IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COJEPIKAIIMX CTENICHU U KOPHU 1
40. IIpeoOpa3oBaHusl UUCIOBBIX BHIPAXKEHUMN, COAEPIKAILUX CTETIEHU U KOPHU 1




41. [IpeoOpazoBaHus YUCIOBBIX BRIPAKECHHUN, COACPIKAIINX CTETICHU U KOPHU 1
42. Wppanmonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHATIBHBIX YPaBHEHUH 1
43. Wppanmonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUSI MPPALMOHATIBHBIX YPaBHEHUH 1
44, Wppanmonansubie ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUSI HPPALMOHATIBHBIX YPaBHEHUH 1
45, PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUU UPPATUOHAIBHBIX YPaBHEHHI 1
46. PaBHOCHITBHBIE TTEPEX0/Ibl B PEIICHUN HPPAITMOHAIBHBIX YPABHEHUH 1
47. PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH HPPATUOHAIBHBIX YpaBHEHHI 1
48. PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH HPPATUOHAIBHBIX YpaBHEHHIH 1
49, CpoiicTBa u rpaduK KOpHs N-Oi CTENEeHN KaK QYHKIIMHU 0OpaTHOW CTENEHH C HAaTypajibHbIM ITOKa3aTeaeM 1
50. CaoiicTBa u rpaduK KOpHs N-Oi CTENEeHN KaK QYHKIIMKU 0OpaTHOW CTENEHH C HAaTypajibHbIM ITOKa3aTeaeM 1
o1. KontpoubHas padora Ne3: "CpoiicTBa u rpadpuk kopHs N-oii crenenn. UppaunonanbHbie ypapHeHus'" 1
Tpuronomerpuyeckue BbIpaKeHHsi U ypaBHeHUs1 — 22 4
52. Tpuronomerpudeckasi OKpYKHOCTh 1
53. CuHyC, KOCHHYC, TAHT€HC U KOTAaHT'€HC YHCIIOBOTO apryMeHTa 1
54, CuHyC, KOCHHYC, TAHT€HC U KOTAaHT'€HC YHCIIOBOTO apryMeHTa 1
55. ApKcHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOTO apryMeHTa 1
56. ApKcHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOTO apryMeHTa 1
57. Onpenenenre TPUTOHOMETPUIECKUX (PYHKITUNA YUCIIOBOTO apryMeHTa 1
58. OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
59. OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
60. OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
61. OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
62. [Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHUIN 1
63. [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUIH 1
64. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKEHUIN 1
65. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKEHUIN 1




66. Pemenue TpUroHoMeTpUUECKUX YpaBHEHUM 1
67. Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
68. Pemenune TpuroHoMeTpuueCcKUX ypaBHEHHM 1
69. Pemenune TpuroHoMeTpuuECKUX ypaBHEHHUM 1
70. Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1
71. Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
72. Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
73. KonTpoabHas pa6ora Ne4: "Tpuronomerpuyeckue BbIpaskeHHsl 1 TPUTOHOMeTpUYecKHe ypaBHeHus" 1
IMocnenoBarenbHOCTH M nIporpeccuu — 10 9
74. [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHMS TIOCTIEOBATENHHOCTEH. MeTo ] MaTeMaTHIECKON HHIYKITUH 1
75. MoHOTOHHBIE ¥ OTpaHUYEHHBIE MTOC/Ie0BaTeIbHOCTH. McTopus aHann3a 0eCKOHEYHO MaJIbIX 1
76. Apudmernueckas rnporpeccus 1
7. ['eomeTpuueckas mporpeccus 1
78. beckoneuHo yObIBaroIIas reoOMeTpruyecKas Mporpeccust 1
79. CymMa GecKOHEUYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1
80. JIHeHBIN U SKCIOHEHIIMATIbHBINA pocT. Hucio e. @opmyra ClI0KHBIX MPOLIEHTOB 1
81. JInHeHbIN U SKCIOHEHIMaIbHbIA pocT. Yucino e. dopmyrna ClI0KHBIX MPOLIEHTOB 1
82. Hcnonbs3oBaHue Nporpeccuu i pelIeHns peabHbIX 3a/1a4 IPUKIAJAHOTO XapakTepa 1
83. KonTpoabHasi padora NeS: "IlocyenoBareibHOCTH U porpeccun’ 1
HenpepbiBubie pynkuuu. [Iponssoanas -20 4
84. HenpepriBHbIE (DYHKIIMHN U X CBOMCTBA 1
8b. Touka pa3pbiBa. ACUMITOTHI TpaduKOB PyHKIIUH 1
86. CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
87. CBoiicTBa (hyHKIMIH HETIPEPHIBHBIX HA OTPE3KE 1
88. MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB 1
89. MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB 1




90. | Meroxa UHTEPBAJIOB JJIS pEIICHUS HEPABEHCTB 1
91. [IpumMeHeHne CBOWMCTB HENPEPHIBHBIX (DYHKIUH IS peIIeHus 3a/1a4 1
92. [IpumMeHeHme CBOWMCTB HETIPEPBIBHBIX (DYHKITUH JUTS pelIeHHs 3a1a4 1
93. Onpenenenue, reoMeTpUUECKUd CMBbICI pou3BoiHOM. IlepBas nmponsBogHas GyHKIMU 1
94, Omnpenenenue, GU3NUECKUI CMBICT IPOU3BOAHON. BTOpas mpou3BoIHbIE QYHKITHUH 1
95. [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN 1
96. | IIpomsBojaHBIE HIEMEHTAPHBIX (HYHKIUH 1
97. VYpaBHeHHe KacaTeabHOU K rpadpuky QyHKIUU 1
98. | VYpaBHeHme KacaTenbHOU K TpaQuKy PYHKIUH 1
99. [IpousBoHas CyMMBbI, MPOU3BEACHUSI, YACTHOTO U KOMIO3UIIMU (DYHKIIHI 1
100.| TIIpow3BomHasi CyMMBI, POU3BEICHHS, YACTHOTO ¥ KOMIIO3HIINU (DYHKITHIA 1
101.| TIpowu3BomHAsi CyMMBI, IPON3BEICHNUS, YACTHOTO M KOMIIO3HUIINH (PYHKITHIA 1
102.| IloBTOpeHMe U cucTeMaTH3anus 3HaHUH 1o TeMe «IIpon3BoaHas 1
103.| KourpoabsHas padora Ne6: "[IpousBoanasn' 1
IMoka3zaTenbHas pynkuus. [loka3arenbHbie ypaBHeHust — 10 9
104.| Crenens ¢ pallMOHATBLHBIM TIOKa3aTeNieM U €€ CBOMCTBA 1
105.| Crenens ¢ pallMOHATBLHBIM TIOKa3aTeNieM U €€ CBOMCTBA 1
106.| CreneHsb ¢ pallMOHAIBLHBIM U JICUCTBUTEIBHBIM ITOKa3aTEIIEM 1
107.| Iloka3zarenwpHas QyHKIHS, €€ CBOWCTBA U rpaduK 1
108. Hcnonw3oBanue rpaduka GyHKIUU IS PELICHHS YpaBHEHUN 1
109. Hcnonw3oBanue rpaduka GyHKIUU Ui PEIICHUS YpaBHEHUI 1
110.| Iloka3arenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS [TOKAa3aTeIbHbIX YPABHEHUHN 1
111.| TIloka3arenbHble ypaBHEeHHs. OCHOBHBIE METO/IbI PELICHUS MTOKAa3aTeIbHbIX YPABHEHUH 1
112.| TIloka3arenbHble ypaBHEHHsI. OCHOBHBIE METObI pELLICHHsI TOKA3aTeNbHbIX YPaBHEHUN 1
113.| KourtpoasHasi padora Ne7: "Iloka3ateabHas ¢pyHkuus. [loka3zarenbHblie ypaBHeHus " 1

Jlorapudmunueckas pynkuus. Jlorapupmuyeckue ypapuenus — 18 u




114.| Jlorapudm uncna. CBoiicTBa norapudpma 1
115.| Jlorapudm uncna. CBoiicTBa norapudpma 1
116.| Jlorapudm uncna. CBoiicTBa jnorapudma 1
117.| JlecsiTnuHBIC ¥ HATYpaJIbHBIE JIOTAPH(PMBI 1
118.| JlecsiTnuHbIC M HATYpAJIbHBIE JIOTAPH(PMBEI 1
119.| TIlpeoOpa3oBaHue BEIpAKEHUMN, COACPKAIINX JIOTAPUPMBI 1
120.| TIpeoOpa3oBaHue BBIPAKEHUHN, COACPIKAIINX JIOTAPUPMBI 1
121.| TlpeoOpa3oBaHue BEIpAKEHUHN, COACPIKAIIHNX JIOTAPUPMBI 1
122.| Jlorapudmuyeckas GpyHKIUs, €€ CBOCTBA U rpaduk 1
123.| Jlorapudmuyeckas pyHKIUs, €€ cBOMCTBA U rpaduk 1
124.| Wcnonp3oBanue rpaduka GyHKIUH U pEIICHIUS ypaBHEHUN 1
125.| Hcnonp3oBanue rpaduka GyHKIUH UL pEIICHHUS ypaBHECHUN 1
126.| Jlorapudpmuueckue ypaBHeHUs:. OCHOBHBIE METObI PEIICHUS JIOTApU(DPMHUIESCKUX YpaBHEHUH 1
127.| Jlorapudpmudeckue ypaBHeHUs:. OCHOBHBIE METObI PEIICHUS JIOTAPU(PMUIECKUX YpaBHEHU 1
128.| Jlorapudpmudeckue ypaBHeHUs:. OCHOBHBIE METObI PEIICHUS JIOTApU(PMUIECKUX YpaBHEHU 1
129.| PaBHOCWIBHBIE TIEPEXObI B PEHICHUH JIOTAPU(PMUICCKUX YPAaBHCHHUM 1
130.| PaBHOCWIBHBIC TTEPEXOIbI B PEIICHUH JIOTAPUPMUICCKUX YPAaBHCHHM 1
131.| KourpoabHas padora Ne8: "Jlorapupmudeckasi pynkuus. Jlorapupmudeckue ypaBHenus" 1
[ToBTOpEeHuUe, 0600mIeHNe, cucTemMaTr3anus 3Hanui: "YpaBHeHnus". [TocTpoeHrne MaTeMaTHIeCKUX MOJIEIICH 1
132.| peanbHOU CUTYyallMH C MOMOIIBIO ypaBHEHUI 1 HepaBeHCTB. [I[puMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKHX 3a7a4 ¥ 3a7ia4 U3 Pa3IMuHbIX 00IacTell HAyKU U peaTbHOM KU3HU.
133 [ToBTOpenue, 06061meHue, cucremaTu3anus 3Hanuil: "Oynkuun". OyHKIHOHATbHBIE 3aBUCUMOCTH B PEalIbHBIX 1
| mpoueccax u sBnenusx. I'paduku peanbHbIX 3aBUCHMOCTEM.
134.| MHMroroBasi KOHTpPO/IbHasi padoTa
135.| MroroBasi KOHTpPoO/IbHasi padoTa
136. TIloBTopenue, 0600IIeHNE, CUCTEMATH3AIIMS 3HAHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenure mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIIETO U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii qudpepeHraIbLHBIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYNKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLieHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeToabI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

Kommiekcubie uncna. Anredpanydeckast 1
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYEcKast pOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue omnepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle uncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE METOABI PEIICHUA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe cUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KHU3HU, UHTEPIPETaLUs TOTyYeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckrue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallil C IOMOIIBIO CUCTEM YPaBHEHUI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHKE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuit: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHue, o600mIECHNE, 1
cucrtemaTusanus 3Hanuii: "OyHkuun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allns 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Anre6pa u Hauana aHanuza, 10 kinacc (0a30BbIi U yriayOIeHHBIA YPOBHH) B 2
4./ Mopakosuu A.T'., Cemenos I1.B., MockBa «MHeMo31Ha»,
Anrebpa u Hauana aHanuza, 10 knacc (6a30Bbli U yriayOaeHHbIA YPOBHU) B 2

4./ Mopakosuu A.T"., Cemenos I1.B., MockBa «MHeMO31Ha»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1) A.I'. Mopaxosuy, I1.B. CemenoB Anrebpa u Hauaja MareMatuyeckoro ananu3sa. 10 kiacc.
YueOHuk /1 00111e00pa30oBaTeNIbHBIX OpraHu3auil B 2 yactax. ba3zoBslii u yriyOneHHbIN

ypoBHH. — MockBa: MueMo3uHa, 2020.

2) A.T. Mopakosuu, I1.B. CemenoB Anrebpa 1 Hayaia MaTeMaTH4YeCKOTO aHanu3a. 11 kmacc.
VYyeOnuk a1 o01ieo0pa3oBaTeIbHBIX OpraHu3aIuii B 2 yacTsax. ba3oBblii U yriyOneHHbBIN

ypoBHU. — MockBa: Muemo3uHa, 2021.

3) A.I'. Mopakosuu A.I'., I1.B. Cemenos I1.B.: MaremaTtuka. Anrebpa u Hauana
MareMmarudeckoro aHanm3a. 10 kinacc. ba3oBblii 1 yriryOn€HHBIA YpOBHH. MeTo1u4ecKkoe

nocobue s yuutensi. — MockBa: u3nateiabcTBo «MHeMo3uHay, 2021.

4) I'muzOypr B.U.; nox pea. Mopakosuua A.I'. AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A. 11 knacc. KonTponabHbie paboThI 11
o0mreo0pa3oBaTenbHbIX Opranu3anuii (0a30BbIil U yrinyOnéHHBIN ypoBHHU). — MoCKBa:

H3JaTenbCcTBO «MHemo3uHay, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

P3LU
https://resh.edu.ru/subject/lesson/4726/start/



https://resh.edu.ru/subject/lesson/4726/start/

KonrtpoubHas padora Ne 1

Bapuanr 1

Haiinure HOJl 1 HOK uncen 645 u 381.
Haiinure octaTtok ot nenenus Ha 11 uncia 437.
3anumuTe nepuoanueckyto apods 0,(87) B Buae 0OBIKHOBEHHOM JApOoOH.

CpapHute uncna J3++15 u 372.

o & 0D PE

Pemnre ypaBHenne x*+1-6x=2x-3.

6. Permnte HEpaBEHCTBO ‘xz —8‘ <2X.

7. Hoctpoiire rpaduk GyHKIHA Y =|-2—|x+5|.

KonTpoabHasi pabora Ne 2

Bapuanr 1

1. 3amaer 1M yKa3zaHHOE TPaBWIO GyHKIUIO Y = f(X), ecnu:

2 <x<
- X, —1<x<0, X%, O=x<l

1) qu:{J§+1 2) f(x)=41, 1<x<3,

xz0; x—3  x>3?

B ciiyyae mosioxuTenbHOro OTBETA:
a) HaiiiuTe 00JIacTh onpeeneHus GyHKITUN;

0) BeIUKCIUTE 3HAUEHUsI PYHKIMU B TOukax — 2; 1; 5;



B) MOCTpoiiTe rpaduk PyHKIUY;
') HAAUTE TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUH.

2. Hccnenyiite Gynkimio y =3x|—x* Ha 4ETHOCT.

3. y= f(x)-nepuoaunueckas pyHkuus ¢ nepuoaom I = 3. 3BecTHO, YTO

f(x)=2—x%, ecitm 0< x < 3.
a) Iloctpoiite rpadux pyHKUIMU;
0) HalauTe HyJIU QYHKUIUU;
B) HaiiuTe ee HauboJIblIee U HAUMEHbIIIEEe 3HAUCHHUS.

4. Tlpunymaiite npumep aHAIUTUYECKH 3aJaHHON (QYHKIUH, OIPEIEICHHOM
Ha OTKPBITOM Jiyue (—o0;0).

5. UssecTHo, uTo QyHKIMs Y = f(X) Bo3pactaer Ha R. Pernre HepaBeHCTBO

f[Mjg ).

x?+3

6. Haiigure pyukuuio, oopatHyio GyHKIuu y = x> +5, x>0 . [Toctpoiite

Ha OJTHOM YepTexe rpaduKu yKa3aHHBIX ABYX B3aUMHO OOPAaTHBIX

byHKIUH.

7. Bpruncnure: i+ L 1 1 +L

+ + +.. .
1.6 6-11 11-16 16-21 71-76

KonTpoabHast pabora Ne 3

BapuanTt 1



1. LeHTp OKpyXKHOCTH €AUHUYHOTO PaJryca COBIAJAET C HA4YaJIOM
KoopauHat mwiockocty xOy. [lpuHaiexar mu gyre

Pl[— 5?7[} Pz(%j touku Mi(-1; 0), Mz (0; -1), M{?;—%J, M,y

2. Brramcaure: sin 13?7[; cos(405°); tg(— %) ctg(%{]_

3. Beruuciure ctg(t—37); sin(t+27); tg(t—7), ecnm
3

cos(t+27r):—%, rt<s

4. PemmMrte HEpaBEHCTBO: a) COSt > %; 0) sint < %

5. Tloctpoiite rpaduk GyHKIHH Y = Sin (x - %) +1.

6. Uccnenyiite GyHKIIMIO HA YETHOCTh U IEPUOJIUYHOCTD; YKAKHUTE

OCHOBHOM TIEPHO/I, €CJIH OH CYIIIECTBYET:

a) y=sinx+cosx; 0) y=x"+[sinx.

7. CpaBHUTE 4YHCiIa a=cos6, b= cos7.

8. Pemmre HepaBeHCTBO |X—27] < cosx—1.



KonrpouabHas padora Ne 4

Bapuanr 1
1. Berumcaure: a) 5arccos% + 3arcsin (— g} ; 0) sin [4 arccos (— %j —2arctg ?J

2. Tloctpoiite rpaduk GpyHKIUU y = 2sin 3x.
3. Pemmre ypaBHeHHE: a) 6sin’ x+5cosx—7 =0,

0) 2sin’ x+sin xcosx—3cos’ x=0.

4. Haiinute KOpHU ypaBHEHUS  Sin(3X — %) = % MpUHAJIEKAIHE

POMEXYTKY [-27; 7).

5. Tloctpoiite rpaduk GpyHKIMH y = arcsin(x+1)—1.

cosx<—3, cosx =0,
6. PemuTe cucTeMy HEpaBEHCTB: a) 0)

COSXZ_E;

7. Pemute ypaBHEHHUE arcsin (3x2 -~ 1) = arcsin (10x — 4)..

KonTpoabHast pabora Ne §

BapuanTt 1

1. JlokaxuTe TOXIECTBO:



1-cos2x )
—=1g"x,
1+cos2x

X Sx
0) cosx+cos2x+cosbx +cosTx = 4cos§cos—cos4x .

sin x
tg[z - ;)(l +sin x)

3. Brrunciaure 2sin 3xcos5x —sin 8x, eciu sin x —cosx =0,9.

2. YIpocTuTe BbhIpakeHHE

o 1
4. Haiinure cos’ g ecnu tg(%{ + x} - . xe [;z,?’_”j

V15 2

5. HaiiauTe KOpHU ypaBHEHHsS  sin 8xcos2x = sin 7xcos3x, TMPUHAJJICKAIITUE
T
MIPOMEKYTKY ‘:E;ﬂ:l .

6. Pemmte ypaBHeHUE: a) V2sin x—~/2cosx =/3;

0) sin 2x + 2ctgx=3.

(-5 5
7. Beruuciure  rg| arcsin -5 +arccos| —— | |.

8. Pemmte ypaBHenue Ssin 2x —11(sin x +cosx)+7=0.

KonTpoabHast padora Ne 6

BapuanTt 1

1. Breruucnure:



A
1+i

a)(5+i)-2+3i), ©0)

2. N306pa3ute Ha KOMIUIEKCHOH MIOCKOCTH:

a) cepeIMHy OTpe3Ka, COCAUHSIONIETO TOUKU 1+ 2i; 3+ 2i;

T
0) MHOXECTBO TOYEK Z, YAOBJIETBOPSIOUIUX YCIOBUIO argz = 2 B)

MHO’KECTBO TOUYEK Z, yIOBIETBOPSIOIUX YCIOBUIO |z|<3.

3. 3anuiuTe KOMIJICKCHOE YUCIIO B CTAHJAPTHON TPUTOHOMETPH - YECKOM
dopme: a)6-6i, 0)—4-3i.

4. Pemmre ypaBHEeHHE x” —2x+2=0.

—1+i\/§ )
—2 )

5. Beruuciaure (

6. Pemnre ypaBHeHHe z° +3+4i=0.

7. Haiinute MHOXKECTBO TOUEK, M300paKaIOIINX KOMIUICKCHBIE YHCIIa,

|z - i| <1,
YAOBJICTBOPSIOIINC YCIOBUSM:
lz+1]<1.

KontpoabHas padora Ne 7

BapuanTt 1

1. HamumuTe nmepBbIi, TPUALATHIA U COTBIM YWICHBI TOCIEA0BATEILHOCTH,

o o 3n-6
ecly ee N-i ujieH 3amaeTcs GopMmynon X, = TR



2. Vccnenyiite nocnenoBaTeabHOCTh X, =

2n+30

Ha OTpaHUYCHHOCTDH

N Ha MOHOTOHHOCTbD.

2 2
. Beruucnure: a) lim w; 6) lim w
n>e3n° +6n+12 x>3 X —3X

. Ionw3ysick onpenenenueM, BeiBeauTe popmyny auddepeHunpoBaHus

1
byHKIUKA Y = el

. Ionw3ysicy npaBunamu u popmynamu auddepeHuupoBanms, HailauTe

IPOU3BOJIHYIO (DYHKIIUH:

3

a) Y=§ —2X* +4x-5; 6) y:\/;+sin§+x2tg2x; 8) y:l_COSX

1+sin x

. Hanumure ypaBHeHHE KacaTeabHOHN K rpaduky GyHKIUU Yy =sin’ X B

TOYKC

X=——.
4

1. Uccnenyiite pyHKIUIO Y =

. JoxaxwuTe, yTo PYHKIUS Y =+/2X YAOBIETBOPSIET COOTHOIICHHUIO

KontpoabHas padora Ne 8

BapuanTt 1

2
X
5 Ha MOHOTOHHOCTb K 9KCTPCMYMEIL.

2. Tloctpoiite rpaduk GyHKIHU Y =3x* —Xx°.



3. Haiinute HanmeHblee 1 HauOOIbIIEE 3HAUCHUS (PYHKITUU

yzlxe’—gx2 +1
3 2

Ha otpeske [-1; 1].

4. B nonykpyr paauyca 6 cM BOHMCaH NpAMOYTOJbHUK. UeMy paBHa ero

HauOO0JIbIIAS HJIOHI&I[B?

T .
5. JlokaxwuTe, 4TO TIPU X € (O;Ej CIIPaBEJIMBO HEPABEHCTBO COS X + Xsin X >1.

6. [lpu kakux 3HaUYCHUAX MapameTpa a QyHKIUA

y = 2ax® +9x* +54ax + 66 yObIBaeT Ha BCEH YMCIIOBOM MPSAMOii?

KonTpoabHasi padora Ne 9 (1 yac)

Bapuanr 1

1. CkoJbKUMU CITOCOOAMHU MOYKHO COCTAaBUTh TPEXIIBETHBIN

MOJIOCAThIN (pIIar, eclii UMeeTCsl MaTeprall 5 pa3IMIHbIX [IBETOB?

2. CKOJBKO YEThIPEX3HAYHBIX YHUCET MOKHO COCTaBUTh n3 1udp 1,2,3,4

MIPU YCIIOBHUHM, UYTO Kaxk1as IU(pa MOKET COAECPKATHCS B 3aMUCH YHCIIA JIUIIb

HEYETHOE YMCIIO0 pa3?



3. Pemnre ypaBHeHue C7> +2x=9.

4. 13 xomoxas! B 36 KapT BBITACKMBAIOT JBE€ KapThl. KakoBa BEPOSITHOCTH

U3BJIEYb IIPU 3TOM 2 Ty3a?

5. Ha mpsimoit B34ThI 8 TOUEK, a Ha MapasuieNbHOM eil NpAMon — 5 TOYeK.
CKOJIBKO CyIIECTBYET TPEYTOJIbHUKOB, BEPIIMHAMU KOTOPBIX SABISIOTCS

JTAaHHBIC TOYKH?

1 n
6. B pasznoxxenun 6mHOMA (\/x3 + —4] KO3 (PUIIMEHT TPETHETO WICHA
X

Ha 44 Gonbiie ko3¢ duimenta BToporo wieHa. Haliure uneH, He 3aBUCAIINANA OT

X.



