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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JPYroil CTOPOHBI, (hopMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON Hayku, KoTopas (QopMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHaMH (PU3HKUA, XUMHUU, OHOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YIKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX I JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYeCKOTO aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, IOKa3bIBaTh
YTBEPKIEHUS C MOMONIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allui0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usyuenusi yueOHOro kypca «Aisredpa U Hayajga MaTeMaTHYECKOTO
aHajau3a» OoOydYaroluecs IMOJIy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYalluH,
MHTEpPIpPETAllUM  TOJYYEHHBIX  PEHICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBI peanu3yercs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyloled MNpOAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTU, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJibTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJIEHBI CIEIYIOLIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHUS», «DyHKINUU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUA HW3Y4aloTCd Ha TMPOTSDKCHWHM JIBYX JIET
oOyueHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JaHHBINA
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUECKUd aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBarOT Bcé Oosee
IIMPOKUM MATEMAaTHYSCKUM aIlapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOWTh MATEeMaTHYECKYI0 MOJIECIb pPeaJbHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TOJIyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CHOPMYIMPOBAaHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3zoBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHuss 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, yYMEHWE JIenaTh NPUKUAKY, BBIMOJHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKHUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaroIIMMCSI MHOXECTBA HATYpPaIbHBIX, I[EJBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My clelnu(pUYecKue 3aJayd M OMNEepaluu: JeJICHHe Haleno,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHIECCKUE OTIEPAINH, a TaKKe
W3BJICUCHNUE KOPHS HATYypaJbHOM CTETCEHH HAa MHOMECTBE KOMIUJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS IS PEIICHUS PAa3INYHBIX 3a]1a4
dbopMHpyeTCS TIPEICTAaBICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH M €€ pOJI B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» pEATU3YETCs Ha TMPOTSHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpamMMmbl TMpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3afad. B
pesynbpTaTe OOydYaromuecs OBJIAACBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3aad,
colepKammx mapameTphl. [lodydeHHBIE yMEHHS IIHPOKO HCIOJB3YIOTCS MPH



UCCIIENOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPUKIATHBIX
3a/1a4d M 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKe BBIPAKCHUH,
COJEpKaIINX CTENEeHUu U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaromuxcsa, (GOPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEpPAaBEHCTB. AnreOpa
npemnaracT 3(PQGEeKTUBHBIE HWHCTPYMEHTBHI JUISI PEHMICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
S3bIKA HAYKHU.

CopepkarenpbHO-MeTOAUYEeCKass JUHAS «DyHKIHH W Tpadukm» TECHO
NeperyieTaeTCs ¢ APYTUMH JIMHUSMH y4e0HOro Kypca, MOCKOJNBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHUs MaTepuana. M3yueHue creneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUN NJISi pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
PEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaK W C PEIICHHWEM YpaBHCHHMH M HepaBeHCTB. [Ipum 3TOoM OoJblloe BHUMaHUWE
yaensercss GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKTY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJMYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, ITO3BOJISIONINX BBIpAXKaTh 3aBUCHMOCTH MEXKIy BEIWYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConmepxxarenpHas juHHsS «Hawama mareMaTH4ecKoro aHain3a» MO3BOJISET
CYIIIECTBEHHO PACHIUPHUTH KPyTr KaK MaTeMaTHYCCKHX, TaK W MPHUKJIAJTHBIX 3aj]1ad,
JOCTYITHBIX OOYYarolmuMcsl, TaKk KaK y HUX TOSBISICTCS BO3MOYKHOCTH CTPOWTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH TUIOMAAn (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
yCKOpeHusi TporeccoB. JlaHHash conepikareibHas JHHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MAaTEMAaTHYECKUX MOJeNiell peanbHBIX CHUTYaIuH,
MO3BOJISIET HAXOJWUTh HAWIydIllee pPEIICHHEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-?PKOHOMUYECKHUX, 3a7auax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HaIT O



BBIJIAIONTUXCSI PEe3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUSA «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl PJEMEHTHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JOTUKH. TeopeTHko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
W TIpeiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMINA BCE Pa3zeiibl
MaTeMaTUKH M €€ TNPWIOKEHWM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCIUIUIMHBL U WX TPWIOKEHHS B eauHoe Iienoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMCHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HAayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJaM  TMOCTPOSHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO € DJEMEHTaMU
MaTEMaTHYeCKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIMIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa M Hadalla MaTEeMaTUYECKOro aHaju3ay
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENEH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENIEH C TOMOIIBIO afmapaTra aureOpbl |
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pPe3yJbTaToB. Takue
3aJTaHUS BIUICTCHBI B KQXK/IBIN U3 pa3/eiiOB IPOrpaMMBbI, TTOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOIB3YETCS ISl PEIICHHUs MPUKIAIHBIX 3amad. [lpu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATH  MPOOJIEMY.
JlesarenbHOCTh TIO  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hauasa
MaTeMaTUYECKOTO aHATN3a.

Ha wm3ydenme ydeOHOTO Kypca «AnreOpa W Havaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

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

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JICUCTBUTENIBHBIMU  4YHUCIaMd.  MoOJyIib
JIEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYIJIEHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ uenbiM mnokaszaresieM. buHom Hprotona. Mcnosb3oBanue
MOAXOASIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

Apudmerrueckuii KOpeHb HATYpaJIbHON CTENEHU U €r0 CBOMCTBA.

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

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIEeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPpalHOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX
YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPIKAITUX JTOTapru(MBI.

Jlorapudmuueckue YPaBHEHUS. OCHOBHbIE METO/IbI peleHus
Jorapu(pMUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUUECKUX BbIpakKeHHH. PellieHre TpuroHoMeTpuuecKux ypaBHEeHUH.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. MarTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHMU. lccrnepoBanume TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHULL U ONPEIETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTYyallUH C ITOMOUIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
KU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocobbl 3amanus (yHkuu. B3aumMHO o00paTHbIe (YHKIIHH.
Kommnosummst pynkiuii. I'paduk  QyHkiuu. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskun. IIpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus: QyHKIIMA Ha POMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-MHEWHasT (DyHKUIUU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTerneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs] ypaBHEHU.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIleccax U SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
nocyienoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas nmporpeccud. beckoHeuHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YyOBIBAIOIIEH reOMEeTPUUYECKON
IIPOrpecchui. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoleHToB. Mcnosib30BaHWE TPOTrpeccHH I PEIICHUS peajbHbIX 3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIMH W HX CBOMCTBAa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMICTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

[TepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, FTeOMeTPUIECKUn U
busznyecKuit CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpousBogHass ~ cyMmMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oIepauvyd HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jlmarpammebl
Oinnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHMS PEANbHBIX MPOLECCOB M SBJICHUW, NPHU PEIICHWH 3a1ad W3 JPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEeIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanbnbie u nensie yucna. [IpumeHeHre TpU3HAKOB JAEIMMOCTH LEJbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa ais peneHus
3a/1a4 B LIEJIBIX YUCIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE OmMeparuyl ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  MOMOIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. Permenre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUESCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALIMS OTYYEHHBIX PE3YIIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

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

Hcnons3oBanue rpadukoB QGYyHKIUN Ui KCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aad U3 JIPYTUx Y4eOHBIX
IIPEAMETOB U PEANBbHON KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[IpumMeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
skcTpeMyMbl.  Haxoxaenue  HauOoONbIIEro W HAUMEHBIIETO  3HAYEHUU
HEIMPEPbIBHON ()YHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIy4lIero pEILICHUS B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3a1aHHOTO (hOopMYyJIOi Ui rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoXIeHUs! IepBOOOPa3HBIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mo ¢popmyie Hetorona-JleiOuuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (Quryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepslr pemenuit auddepeHManbHBIX ypaBHEHUH. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInanIbHbIX
YPaBHEHHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEJbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c(]epbl 4eToBEUECKOW IesATeNbHOCTU, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TMO3HAHMUS MHpA,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJUBUIYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIBJIITD U XapAaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OIpeJeNeHNs MOHATHI, YCTAHABIMBATh CYLIECTBEHHBIN MpPU3HAK KJAacCU(UKAUH,
OCHOBAaHMs 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIHMpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTHL CAMOCTOSATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbIE M OT MMPOTUBHOTI0), BEICTpauBaTh apryMEHTALUIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢  Y4&ToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).



Bba3oBble uccienoBareabcKne JeMCTBUS:

WCIIOJIB30BaTh BOMPOCHl KakK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMU, IIPOIECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1auu;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaTh ITOACHCHHUA IIO XO)Iy peIHeHI/IH 3agadu,
KOMMCHTHUPOBATDH HOJIyLIeHHBIﬁ pCSYJ'II)TaT;

B Xo/€ 00CYXXJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)KJICHI/ISI C Cy)K)ICHI/ISIMI/I leyrI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ W CXOJICTBO TO3UIMKA, B KOPPEKTHOU (opme
bopMyITUpPOBaThH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTB pGBYJ'IBTaTBI peIHeHI/IH 3aJa4u, BKCHepI/IMeHTa, HCCIIEAOBAHNA,
MIPOEKTa, CaMOCTOSTEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MIPE3EHTAllMA U 0COOEHHOCTEH ay IUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe JeiCTBUSA



Camoopranuzaums:

COCTABJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y49E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTAaTOB, BIAICThH
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara peuieHHUs
MaTeMaTHYECKOH 3a1a4u;

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

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

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W WHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO CBOETO BKJAjJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATU3ay:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHUCIO, MHOXECTBA
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAbHOW KU3HH;

IPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pAallMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW INEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIEHNEe MHOT'OYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOO/IHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MAaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICH,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIUHEHHBIX YPABHEHUH,
UCCIIE0BATh IOCTPOEHHBIE MOJEIH C IMOMOUIBI0O MATpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHUM,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTEeJIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

cBOOOJIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMuUecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PABHOCHIBHBIX
NIEPEXO0B WIIM OCYILECTBIIAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyIIbl I TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJTHO  OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (OPMYJBI  JIJIi  pPEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI;

MOJICJIUPOBATh peallbHble CHUTYyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDOKEHUS, YpaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMH U TPaPuKu:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHus (DYHKIIHH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QyHKUMWA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB (PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPyHKINUU, HYJTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanydeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBI U
MUHUMYMbl (pyHKLIMH, HaumOojblllee M HauMEHblIee 3HaueHUuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypajdbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (QYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HaTypaJIbHbIM IOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BaHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
GbyHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHUH;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpeieNieHue TPUTOHOMETPHUUECKUX (YHKITUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GyHKIUN JUId  HWCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETMUMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOMHO OMEpUPOBATh TOHATUSAMU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TMHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUS MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEYHO MaJbIX;

CBOOOZIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DPYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

CcBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIMs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOJIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (DyHKIUH, 3HATh MPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT TNPOU3BOJHON IS
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHO>KECTBaMU;

UCITOJI30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCaHNs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTHX yY€OHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MMOHATUSAMH: OIpPEACIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONIUE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucia ¥ BIYMCICHHSA:

CBOOOIHO OMNEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHbIX M ULEJbIX YHUCEN, MCIOJIb30BATh MPU3HAKU JIEIUMOCTH
uenbix yucen, HOJl 1 HOK nHaTypalibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOJHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
Jorapu(MUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUIEHUUu TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJNBI Il pPEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

peuars paloOHaJbHbIE, VppalUOHAIBHBIE, II0OKa3aTEeIIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 C [MapamMeTpamMu;

MOJIEJIMPOBaTh pealibHble CUTyallMd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHNUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJAWHATHOW MJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
dynxumi;

OpPUMEHATh (QYHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIEN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAaUCHUs (DYHKIIMM HENPEPbIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlIEero pEuieHus B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-JKOHOMHMYECKHX, 3ajadax, I
OTpEJEICHUs] CKOPOCTM W YCKOPEHHs TMpolecca, 3aJaHHOro (Gopmyson wiu
rpaduKom;



CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUMHA U BBIYHUCISATH
uHTterpai no popmyie Herotona-JIeitonuna;

HAXOJUTh IJIOMIAIHN MIIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
MHO0K€eCTBO JIeHCTBUTEIbHBIX YUCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1 0
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
YpaBHEHUI
5 Oyukiuu U rpadpuku. CreneHHas GyHKIHS C 12 1 0
L[eJIBIM TIOKa3aTesieM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 0
WppanmonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkmus. [lokazarenbHbie 10 1 0
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHeHUsS
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 0
ypaBHEHHUS
ITocnenoBarenbHOCTH U POTPECCUH 10
HenpepeBable pynknuu. [IponszBoaHas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 ) 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
" .
1 CCJ'IG,[[OBaHI:Ie GyHKIUH C TOMOIIBIO 29 1 0
MIPOU3BOTHOM
2 [lepBooOpasHas 1 UHTETPAT 12 1 0
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1 0
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmroHansHbIe, TOKa3aTeIbHBIC U 24 1 0
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u ensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1 0
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 16 ) 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne uudgposbie
o/ Tema ypoka Beero Konrpoabnsie IIpakTuueckue B —
padoThbI padoThI pecypenI
1 MHOX€eCTBO, OIepaluy HaJl MHOKECTBaMHU 1 1 0 0
UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1 0 0
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1 0 0
amnmapara Jiis pemeHus 3a1ad
PanmonanbsHbie yncia. OOBIKHOBEHHBIC U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1 0 0
NePUOANYECKHE TPOOH
Parmmmonansapie uncna. OOBIKHOBEHHBIC U
5 JECATHYHBIC TPOOH, MTPOIIEHTHI, 0ECKOHEYHBIC 1 0 0
NePUOANYECKHUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1 0 0
pelIeHHs TPUKIIATHBIX 331a9
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1 0 0
pelleHus MPUKIATHBIX 3a7a4
8 JleWicTBuTenbHBIC YKclia. PaimonanbHbIC U 1 0 0
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue ornepauu c 1 0 0
JICHCTBUTEIbHBIMU YHCIIAMH
10 Moaynbp AEACTBUTEIBHOIO YHCIIA U €70 1 0 0

CBOMCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa
BBIYMCIICHUI

12

13

14

OCHOBHBIC METOIbI PEIICHHS 1IEIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

17

MHorousIeHsbI ¢ eabIMU K0P PUITUeHTaAMHU.
Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUI

18

19

20

21

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHne onpenenuTens s PELIeHNs
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

23

24

Pemenue npuknaaHbIxX 337124 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU
KonTtponbnas pabora: "PanmonanbHbie

ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.

Bsanmuo o6patubie pynkiun. Kommosumms

byHKIUI

26

27

28

I'paduk dpyHKIMU. DIeMeHTapHbIE
npeoOpaszoBanus rpapukoB GyHKIUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pyHkuuu. Hynm ¢pyHkuumu.
[TpoMexyTKH 3HaK OCTOSIHCTBA

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiiee n HanMeHbIIIee 3HAYCHUE
GyHKIIMH Ha IPOMEKYTKE

30

31

Jlunelinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKuun

SJ'ICMCHTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QYHKIHMN

32

aﬂeMeHTapHOG HCCICIOBAHNEC U ITOCTPOCHUEC

rpadukoB 3TuX QyHKIUN

33

Crenens ¢ OCJIBIM ITOKAa3aTCIICM. bunoMm




34

Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

35

Crenennast GyHKIUS C HATYpaJIbHBIM U
1eNbIM nokasareseM. E€ cBoiicTBa u rpaduk

36

37

KonTtponsnas padora: "Crenennas QyHKIHS.
E€ cBoiicTBa u rpaduk”

ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

38

Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOKMCTBA

39

40

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIINX CTEIIEHU U KOPHU

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXaIINX CTENEHU U KOPHU

41

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COAEpKAIINX CTENIEHN U KOPHU

42

43

44

WppaunonansHbie ypaBHeHHUsl. OCHOBHBIE
MCTO/JbI pCHICHUA UPppaAlOHATIBHBIX
YpaBHEHUU

WppaunonansHeie ypaBHeHHs. OCHOBHBIE
METO/bI PEIIECHUS UPPALUOHAIBHBIX
YpPaBHEHUNU

WppaunonansHeie ypaBHeHHs. OCHOBHBIE
METO/IBbI PEIIECHUS UPPALUOHAIBHBIX
YpaBHEHUU

45

PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UppaALMOHATILHBIX YPaBHEHH




46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBLHBIX YPaBHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHAJIBHBIX YPaBHEHUI
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHAJIBHBIX YPaBHEHUI

49

CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK
(GyHKIMM 0OpaTHOM CTENEHH C HATypPaTbHBIM
IIOKa3aTeneM

50

51

CaoticTBa u rpaduK KOpHs N-OW CTENEHH KaK
(GyHKIMM 0OpaTHOM CTENEHH C HATypPaTbHBIM
[OKa3areieM

CTeneHb ¢ pallMOHAIBHBIM [TOKA3aTeNIeM U €&
CBOMCTBA

52

KonTponsHas pabora: "CBoiicTBa u rpaduk
KOpHs N-oi crenenu. MppannoHanbHbie
ypaBHeHHA"

53

54

55

CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

[Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U
rpadux

Crenens ¢ pallMOHAIBHBIM [10Ka3aTeIeM U €€
CBOMCTBA

56

57

Hcnonws3oBanue rpadpuka QyHKINN AJIs
peneHus: ypaBHEHUN

Hcnonb3oBanue rpaduka QyHKIUM U1
pelIeHUs] ypaBHEHUN

58

ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE




MCTOJbI pCHICHUA ITOKAa3aTCIbHBIX ypaBHeHI/Iﬁ

IToxazaTennHBIE YpPaBHCHUA. OCHOBHBIE

59 . 1 0 0
METO/IbI pEeIlIEHUs T0KA3aTeNIbHBIX YPaBHEHUI

60 [loka3arenbHble ypaBHEeHUs. OCHOBHbBIE ) 1 0 0
METO/IbI pEIICHUS TOKA3aTeIbHBIX YPaBHEHUI

61 KonTtponpHas padora: "[lokazarenpHas 1 1 0
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1 0 0

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1 0 0

64 Jlorapudwm yucna. CoiicTBa norapudpma 1 0 0

65 JlecATHYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1 0 0

66 JecsaTuunble U HATypaJlbHbIE TOTapU(PMBI 1 0 0

67 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1 0 0
aorapudmsl

68 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1 0 0
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1 0 0
J0rapupmbl

70 Jlorapudmuueckas pyHkuus, €€ cBONWCTBA U 1 0 0
rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1 0 0
rpaduk

79 Hcnonp3oBanue rpaduka QyHKIUM 15 1 0 0
pelIeHNs ypaBHEeHUH

73 Hcnons3zoBanue rpaibmca byHKIUM 115 1 0 0
pelIeHus ypaBHEHHHA

74 Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC 1 0 0




75

76

METO/BI peIIeHUs Torapu(HMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUs JOrapu(PMUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/bI pellieHus JJorapu(PMUIECKUX
ypaBHEHUU

77

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
Jorapu(pMHUUECKUX YpaBHEHHMA

78

79

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapu(PpMHUECKUX YpaBHEHUI

Kontpoinbnas padota: "Jlorapudpmuueckas
bynkius. Jlorapupmudeckre ypaBHeHU"

80

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHUCJIOBOT'O apryMEHTa

81

82

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOT'O apryMeHTa

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YUCJIOBOTO ApryMEHTa

84

85

Tpuronomerpruueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUYECKHUX (DYyHKIIUI
YHCIIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,
ofpeieieHne TPUTOHOMETPHUECKUX (DYHKIMH
YHMCJIOBOI'O apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 0 0
[IpeobpazoBanue TPUTOHOMETPUUYECKUX
90 N 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
91 . 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
92 . 1 0 0
BBIPAKCHU I
[IpeobpazoBanne TPUTOHOMETPUUECKUX
93 N 1 0 0
BBIpKEHU I
94 Pemienne TpuroHoMeTprUUECKUX ypaBHEHUI 1 0 0
95 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHUI 1 0 0
96 Pemenue TpuroHomMeTpuuecKux ypaBHEHUI 1 0 0
97 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1 0 0
98 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHUI 1 0 0
99 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1 0 0
100 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHUI 1 0 0
KonTtponshas padora: "Tpuronomerpuueckue
101 BBIPAXEHUS U TPUTOHOMETPUUECKHE 1 1 0
ypaBHEeHHUA"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS
102 IOCJIEAOBATEIbHOCTEH. MeTon 1 0 0
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPAaHUYICHHBIC
103 P 1 0 0

IMOoCJICA0BAaTCIbHOCTH. I/ICTOpI/ISI aHajiu3a




104

OECKOHEUYHO MAaJIBIX

Apudmerndeckas nmporpeccus

105

106

107

I'eomeTrpuueckas nporpeccust

beckoneuHO yObIBaromasi reoMeTpuiecKas
nporpeccus

Cymma 6eckoHeuHO yObIBaroIei
reOMETPUYECKON IPOrPECCUu

108

109

JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia ClI0KHBIX MPOLEHTOB

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110

Hcnonbs3oBanue nporpeccuu Jisi peiieHus
pealbHBIX 3aJa4 MPUKJIAJHOTO XapaKTepa

111

112

KonTponbnas pabora: "[locnenoBarensHocTu
U porpeccun”

HenpepbiBHbIE QYHKIIMN U UX CBOICTBa

113

Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114

115

CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke
CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116
117

MGTO)I HUHTCPBAJIOB IJIA pEHICHUA HECPABCHCTB

Merton HUHTCPBAJIOB JIA PCIICHUA HCPABCHCTB

118

119

MGTO)I HUHTCPBAJIOB IJIA PEIICHUA HEPABCHCTB

[IpumMeHeHue CBOMCTB HENMPEPHIBHBIX
(GyHKUMHN 1715 pelieHus 3a1a4




120

121

[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

[lepBast u BTOpas Mpou3BOIHbIE (PyHKIUU

122

Onpenenenue, reOMETPUYECKUNA CMBICIT
IIPOU3BOJHOM

123

124

Onpenenenue, GU3NUECKUN CMBICTT
MIPOU3BOIHOMN

YpaBHEHHUE KacaTelIbHOU K TpapuKy
byHKIIUN

125

VYpaBHeHUE KacaTeIbHOU K TpaQuKy
byHKIIUN

126
127

[TpousBoaHBIE I€eMEHTAPHBIX (PYHKINN

[TpousBoHBIE I€MEHTAPHBIX (PYHKINN

128

129

[Ipon3BoiHass CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PyHKIUH
IIpou3sBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMH (DYyHKIIMHA

130

[IpousBoHas CyMMbl, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMH (DYyHKIIMHA

131

132

Kontponbnas padora: "[IponsBognas”

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133

134
135

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKIUN"

Hroropas KOHTpPOJIbHAA pa60Ta

HtoroBast kKoHTpoJIbHAs paboTa

136

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




‘ 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne uudgposbie
1w/ Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 0GpazoBaTebHbIE
padoThI padoThI pecypes:
1 [TpumeHeHne TPON3BOIHOMN K HCCIICTOBAHUIO 1 0 0
(byHKIMI T HA MOHOTOHHOCTD U 9KCTPEMYMBI
) [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1 0 0
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
3 [TpumeHeHne TPONU3BOIHOMN K HCCIICTOBAHUIO 1 0 0
(bYHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI
4 [TpumeHeHne TPONU3BOIHOMN K HCCIICTOBAHUIO 1 0 0
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1 0 0
(GbyHKIHMH HA MOHOTOHHOCTD U DKCTPEMYMBI
5 [TpuMeHeHne TPOM3BOIHON K UCCIIEI0BAaHUIO 1 0 0
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenne HanOOIbIIEro ¥ HANMEHBIIIETO
7 3HA4YeHHUs1 HeTIpephIBHOM (pyHKIMM Ha 1 0 0
OTpe3Ke
Haxoxnenne HanOOIbIIEro ¥ HANMEHBIIIETO
8 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1 0 0
OTpe3Ke
Haxoxnenne HanOOIbIIEro ¥ HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1 0 0
OTpe3Ke
10 Haxoxnenne HanOObIIEro ¥ HAMMEHBIIETO 1 0 0




11

12

3HA4YEHUs1 HeTPEPHIBHOHN (pyHKIMH Ha
OTpe3Ke

Haxoxaenne Haubo1b111ero 1 HaUMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIINU Ha
OTpE3Ke

Haxoxaenne Haubo1b111ero 1 HaUMEHbILIETO

3HAYEHUS HEMPEPHIBHOM (PYHKIIMH Ha
OTpe3Ke

13

[IpumeneHne npou3BOTHOM ISl HAXOXKACHUS
HaWJIy4llEero pemeHus B IPUKIaIHbIX
3aJadax

14

[IpumeneHne npou3BOTHOM ISl HAXOXKACHUS
HAWJIy4YlIEro peleHUs B PUKIaIHBIX
3a1agax

15

16

17

[Ipumenenre npou3BOIHOM JJIs
ONPEACIICHUSI CKOPOCTH B YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WITH
rpaduxom

Komnozunus GyHkuumit

18
19

Komnozunus ¢pyHkuit

Komnozunus GyHkuumit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

21

I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha




22

KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "MccnenoBanue
(YHKIMHA ¢ TOMOIIBIO TPOU3BOTHOM"

23

[TepBooOpasHasi, OCHOBHOE CBOHCTBO
1€pBOOOPA3HBIX

24

25

[lepBooOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

[TepBooOpasHbie 3NeMeHTapHBIX (HYHKIUH.
[IpaBuia HaX0XI€HUS IEPBOOOPAZHBIX

26

NHuterpai. I'eoMeTpu4ecKnuid CMBICI
WHTErpajia

27

28

Bbrruriciienne onpenenéHHOro HHTerpaa mo
dbopmyiie Hetotona-Jlelioamma

Brrunciienue onpenenéHHOro HHTerpaa o
dbopmyne Hetotona-Jleitoauia

29

[IpumeHeHue nHTerpana i HaX0XKACHUs
iouaiel MiIoCKUX GUryp

30

31

IIpumeHeHne nHTErpana Juis HaxOXACHUS
00BEMOB reOMETPUUECKHX Tell

[Tpumeps! pemennit uddepeHraIbHbIX
ypaBHEHUH

32

[Ipumeps! pemiennit AudpepeHnnanbHbIX
YpaBHEHUI

33

34

MareMarruueckoe MOAECIIUPOBAHUE PEATBHBIX
MIPOIIECCOB C MOMOIIIBIO AU PepeHITATEHBIX
YpaBHEHUI

KonrtponsHas pabdora: "[leppooOpasznas u




uHTerpan”

Tpuronomerpuyeckue GyHKIIH, UX

35 . 1 0 0
CBOIiCTBa U rpaduku

36 TpuronomeTpuueckre GyHKIHH, HX 1 0 0
CBOWCTBA U TpapuKu

37 TpuronomeTpuueckre GyHKIHH, HX 1 0 0
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIHH, HX 1 0 0
CBOICTBa U rpaduku

39 TpuronomeTpuueckre GYHKIHH, HX 1 0 0
CBOWCTBA U TpapuKu
OT160p KOpHEH TPUTOHOMETPUIECKIX

40 YPaBHEHHIA C TIOMOIIIBIO 1 0 0
TPUTOHOMETPHYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUN C IIOMOILBIO 1 0 0
TPUTOHOMETPHYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO 1 0 0
TPUTOHOMETPHYECKOH OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YPaBHEHHI C TIOMOIIIBIO 1 0 0
TPUTOHOMETPHYECKOH OKPYKHOCTH

44 Penrenne TpUroHOMETPHUECKUX HEPABEHCTB 1 0 0

45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 0 0

46 Penrenne TpUroHOMETPHUECKUX HEPABEHCTB 1 0 0

47 Perienue TpUroHOMETPHUECKUX HEPABEHCTB 1 0 0




48

Konrponsnas pabdora: "I'paduku
TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49

50

OcCHOBHEBIE MCTOJbI pCHICHUS
IMMOKa3aTCJIbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS
IIOKAa3aTCJIbHbIX HCPABCHCTB

o1

OcHoBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

52

53

OCHOBHEBIE MCTOJbI PCIICHHA
IMOKa3aTCJIbHBIX HECPABCHCTB

OcHOBHBIE METOABI PELICHUS
norapuMUUYECKUX HEPABEHCTB

54

55

56

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABEHCTB

OcHoBHbBIE METOJbI pCHICHUS
J'IOFapI/I(l)MI/I‘leCKI/IX HCPaAaBCHCTB

57

58

59

OcHOBHBIE MCTO/bI pCHICHUS
HppaliuOHAJIbHBIX HCPABCHCTB
OcHoBHBIC MCTOJbI pCHICHUS
HppalluOHAJILHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
HppalluOHAJILHBIX HCPABCHCTB

60

OCHOBHBIE METO/TbI pEIICHUS
UppalMOHANIbHBIX HEPABEHCTB




61

62

63

I'padmyeckue MeToabI perieHUs
UPPaIMOHATLHBIX YPaBHEHUI
I'paduueckue METOIbI peLICHUS
UppaIMOHAILHBIX YPaBHEHHH
I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX YPaBHECHUI

64

65

66

I'padmyeckue MeToabI pemieHUs
MOKa3aTEeIbHBIX HEPABEHCTB
I'padmyeckue MeToabl pemeHus
norapu(MUYECKUX ypaBHEHUI
I'padmyeckue MeToabI pemicHUS
norapuMUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToAbI peicHUS
Jorapu(MUIECKUX HEPABEHCTB

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX U JTOTapUPMHUUESCKUX
YpaBHEHUI

I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX
YpaBHEHUH

70

I'padnyueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUUEcKux
HEPaBEHCTB

71

72

I'padnueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

KontponbHas padora: "UpparroHanbHele,
NoKa3aTeJbHbIE U JorapudMudeckue




73

74

HepaBeHcTBa"

KomrmiekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIJIEKCHOTO YHUCIIa

KommiekcHbie uncna. Anredpandeckas u

TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

75

Apudmerndeckue onepaum ¢
KOMIIJICKCHBIMHU YK CJIaMU

76

77

ApudmeTrueckue orneparum ¢
KOMILUIEKCHBIMH YHCTIaMU

I/I306pa)KeHI/Ie KOMIIIICKCHBIX YHMCCJI Ha
KOOpI[PIHEITHOﬁ IIIIOCKOCTH

78

79

80

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAWHATHOW TIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII AJIA
peICHUA (bHSH‘IeCKI/IX U rCOMCTPHUICCKUX
3aaa4

82

83

KontponsHas padora: "KomiuiekcHsie
gucia"

HaTypaJ'ILHLIC n OCJIbIC YUCiia

84
85

HarypanbHsle u nensie yucna

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTHU LICIIBIX




86

YHUCCJI

HpI/IMCHeHI/Ie IIPHU3HAKOB ACIMMOCTH LEIIBIX
YHCCJI

87

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX
gucen: HOJl u HOK

88

89

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX
gucen: HOJl m HOK

HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIUMOCTHU LCJIBIX
YHUCCJI: OCTAaTKH 110 MOIAYJIIO

90

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LECJIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIIO

91

92

93

HpI/IMeHeHI/IC IIPU3HAKOB ACIMMOCTHU LECJIbIX
YHCCII: aJITOPUTM EBKHI/IIIa JJI1 pCIICHUA
3aJa4 B IICJIbIX YHCJIaX

KontponbHas pabota: "Teopus menbix
gucen"
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

PaBHOCUIbHEBIE CUCTEMBI M CUCTEMBI-
CICOCTBUA

94

CucremMa 1 COBOKYTHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

95

96

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

OcHoBHBIC METOJbI pCHICHUSA CUCTCM U

COBOKYITHOCTEY MPPALMOHAIIBHBIX
ypaBHEHUH

97

OcHOBHBIE MCTOJbI pCHICHUSA CUCTEM U




COBOKYITHOCTEH IOKa3aTeIbHbIX YPABHEHUN

08 OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPABHEHUI

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUI

OCHOBHBIC METO/IbI PEILICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

[TpumeHeHHe cUCTEM K PEIICHHIO
MaTeMaTHYECKUX 3314 U 33/1a4 U3

101 pa3MYHBIX 001aCTe HAYKH U PEeaTbHOM
KU3HH, UHTEPIPETALHUS TTOTYICHHBIX
pe3yIbTaToB

[IpuMeHeHMe crcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

102 pa3auyYHbIX 00JacTel HayKu U peaslbHOMN
KU3HH, UHTEPIPETALHNS TTOTYISHHBIX
pe3yIbTaToB

[TpumeHeHre HEPaBEHCTB K PEHICHHIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3MYHBIX 001aCTe HAYKH U PEeaTbHOM
’KM3HU, HHTEPIPETAIHS TTOTyUYSHHBIX
pe3yIbTaToOB

KonrtponsHas padora: "Cucremsl
104 palOHaIbHBIX, UPPALUOHAIBHBIX
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