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MNOACHUTEJBHASA 3AIINCKA

Kypc «IIpakTukyM pemeHusi 3ajad M0 MAaT€MaTHKE» SBIIAETCS OJHUM W3
HauboJsiee 3HAYUMBIX B IIPOTrpaMMe CpPEIHEro o0IIero oopa3oBaHus, MOCKOJIbKY, C
OJTHOM CTOPOHBI, OH 00ECHEeUYNBAET UHCTPYMEHTAIBbHYIO 0a3y i1 U3y4EHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroil CTOpPOHBI, (JOPMHUPYET JIOTUUECKOE U
aOCTPaKTHOE MBIIUIEHUE 00YyYaroluXCcsl Ha YPOBHE, HEOOXOAUMOM JUIsl OCBOCHHUS
uH(GOPMATUKHU, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX AUCLUUIUIMH. B
paMKax JIaHHOTO Y4YeOHOro Kypca OOydaroIMecs OBIIAJIEBAIOT YHUBEPCAJIbHBIM
A3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyJIUpYeT CBOU JOCTHIKCHHUS B
MaTeMaTu4ecKkoi Gopme.

Kypc «lIpakTukyM pemeHus 3aiad Mo MaTeMaTHKE» 3aKIaJblBAET OCHOBY
JUISL YCIIELIHOTO OBJIAJICHUSI 3aKOHAMHM (PU3HKH, XUMHH, OMOJOTHH, MOHUMaHUS
OCHOBHBIX TEHJICHUUH Pa3BUTHUS YKOHOMUKU U OOLIECTBEHHOW KW3HU, MO3BOJIAET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCHOJB30BATh MX JUIS JAJIbHEWIIEro 0Opa3oBaHUS U B MOBCEIHEBHOU
XKU3HU. B TO e Bpems OBJajeHue aOCTPaKTHBIMU U JIOTHYECKH CTPOTMMU
KOHCTPYKUMSIMU anreOpbl M MAaTeMaTH4YeCKOro aHajlin3a pa3BUBAET yMEHHE
HaXOAUTb  3aKOHOMEPHOCTH,  OOOCHOBBIBATh  HCTHMHHOCTb,  JIOKa3bIBaTh
YTBEPKJIECHHS ¢ TOMOILIBIO MHIAYKLUHN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xonme u3yuenus kypca «lIpakTukyM pelmreHus 3anad 1O MaTEMaTUKE»
oOyyaroluecsi TMOJy4yalOT HOBBIM ONBIT peHIeHHs MPUKIAAHBIX  3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCHUTATENIBHBIM IOTEHIUAIOM, KOTOPBIN
peanu3yeTcsl Kak 4depe3 y4eOHBIM MaTepuall, CoCOOCTBYIOMIMI (POPMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHS, Tak M dYepe3 cheuuduky ydyeOHOU AesITeNbHOCTH,
TpeOyromel NpoJOHKUTEIbHON KOHIIEHTpAM BHUMAHHS, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN pe3yibTar.

B ocuoBe wmeromuku oOyuenuss «lIpakTukym pemieHuss 3agad 1o
MaTEeMaTUKeE» JICKUT JIeITeIbHOCTHBIM MPUHIUIT 00YUYESHUSI.

B cTpyktype yueOHoro kypca «lIpakTukym pemieHus 3aad o MaTeMaTUKE»
BBIJICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BBIYHCIICHUS», «DYHKIUU U Tpadukn», «YpaBHEHHs] U HEpaBeHCTBa», «Hauama
MaTeMaTUYecKoro aHanusa», «MHoxecTBa U Jorukay. Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHUM JIBYX JIET



oOydeHHs Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
KypC SBIISIETCS HHTETPaTHBHBIM, IOCKOJBKY OOBEIUHSET B cebe coneprkaHue
HECKOJIbKUX MAaTEeMAaTUYEeCKHUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUN aHalIn3, TEOPUS MHOXKECTB, MaTeMaTHUYeCcKas JIOTHKa U JPYTHE.
[To Mepe Toro kak oOy4arolmIuMecs OBJAACBAIOT BCcE OoJee MIMPOKUM
MaTeMaTHYECKUM anmapaToM, Yy HHX TOCJeI0BaTeNIbHO (QopMHUpYeTCs U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTEeMaTUYECKOM 3a/laui, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYecKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss  (OPMUPOBAHHIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINONHATH MNPUOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMble OOYYaroIIMMCsI MHOYKECTBAa HaTypajbHbIX, IEJbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM H3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBIX 4YHCEN, OCOOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaTu3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMbl MpenycCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkammx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7a4 W 3a7a9 Ha HaXOXKJEHUE HAauOOJBIINX U HAMMEHBIIUX 3HAUYCHUH (QYHKIIUH.



Jannast copep:karenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKaIlMX CTENEHU U JiorapupMmel. bnaronaps n3ydeHHMIO anreOpanyeckoro
MaTepuaiga IPOUCXOAMT  JajbHeilllee  pa3BUTHE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEl B BMJIE€ PAaBEHCTB W HEpPaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJ]a4, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM W TpaduKu» TECHO
neperjeTaeTcs ¢ IPYTrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIbBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoB, UCIOJIb30BaHUE (PYHKIUH ISl pelIeHUs 3aJad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEIOBATh IMOJYyYEHHbIE (YHKIWU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi cojepKaTeIbHOW JTMHUU HallCJICH Ha Pa3BUTUE YMEHUUN
Y HABBIKOB, IIO3BOJIIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
NO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPAclO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydarouuecs: y3HaIOT O
BBIJAIOLIUXCSl pE3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.



ConepkarenpHO-MeToInIecKas JIMHUS «MHOXKECTBA M JIOTHKA» BKIIFOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC ITPEICTABICHIS IPOHU3BIBAIOT BECh KYPC IKOJIBHOW MaTeMaTHKH
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINA BCE pa3Ieibl
MaTeMaTHKU © € TPUIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEeMaTHUYECKHE
JTUCIMIUIMHBI W WX MPWIOKCHUS B eAuHOe 1enoe. [losromMy BakHO aaTh
BO3MOXKHOCTh OOYYarolieMycsi TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH — SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJb30BaTh €T0 JJIsS BBIPAKCHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUE ONPEICIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIINIICHUS
00yJaromuXxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUS Ha OCHOBE JIOTHUECKUX
paBwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITILICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
IPHUCYTCTBYIOT OCHOBBI MaT€MaTHYCCKOTO MOJCIUPOBAHUSA, KOTOPHIC MPHU3BAHbBI
criocoOCTBOBaTh (POPMUPOBAHMIO HABBIKOB TOCTPOCHUSI MOJIETEH pealbHBIX
CUTyaIluii, HCCIICMOBaHUS O3TUX MOJENEH ¢ TOMOIIBIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIIPETAIlMUA IOJyYeHHBIX pPE3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCITOJNB3YETCs I pelieHUs TMPUKIaAHBIX 3anad. [Ipu
pEIICHHH  pealbHBIX  NPAKTHYECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, a0OCTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlessTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB pEIICHHUS MPHUKIAJHBIX —3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTHYECKOTO aHATN3ay.

Ha usydenne yaeOHOro Kypca «IIpakTrKyM perieHus 3a1ad 0 MaTeMaTHKE
orBoautcs 136 gacos: B 10 kiracce — 68 wacoB (2 yaca B Henmeno), B 11 kmacce —
68 yacoB (2 yaca B HEZIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubamkéHHBIC BBIYMCICHUS, TIpaBUiIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTYpaJbHON CTEIICHU U €TI0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUSI HENbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHUSI. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pynkiuit. 'paduk  QyHkimu. DnemMeHTapHbe MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



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

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

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX INPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucna. [IpumMeHeHne npu3HAKOB JETUMOCTH LIEIIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uucia. [I[pumeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIOH MU TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUM,
MPOLETyp TPaKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW HMIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKHh U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy yIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (u3nUecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHABLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BaTh CYIICCTBCHHBIE TNMPHU3HAKH MaTEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYN;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBATb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3IWYHbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT !

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIC PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYNCICHUN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUPOBATh MOHATUSIMH: APKCHUHYC, apKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jIM4YHbIE METOJAbl PEIICHHs palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BbIYMCICHUS €ro 3HAa4YeHHS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/add, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPpeoOpa3oBanus rpaduKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (DPYHKIMU OOpaTHOM CTENEHu C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3UILIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh MOHSATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOJIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYNIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHIECCKHE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEM TIpU pEIIEHUd TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX ()YHKITHI;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



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

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne nudpoBLIe
HaumMeHoBaHue pa3iejioB U TeM IPOrPaMMBbI KoHTpoabHbIe IIpakTuyeckue (upp )
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
1 Anrebpanueckue BbIpaXKeHUs 7
2 JInHeliHbIe ypaBHEHUs U CUCTEMBI YPAaBHEHUI 8
3 UucnoBble HEPaBEHCTBA U HEPABEHCTBA | CTETEHU C 4
OJTHUM HEU3BECTHBIM
4 Jlunelinas GyHKIUSA 3
5 KBanpaTHsle KOpHH. 11
6 [Iporpeccuu 1 CI0XKHBIE TPOLICHTHI. 8
7 JlenuMocTh yucen. 10
8 Pemienne reomerpuueckux 3aaau 8
9 [IpakTHKO-OPHEHTUPOBAHHEIE 3a/1a41
10 HTorosoe moBTOpEHNE U TECTUPOBAHUE 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl KoHTpoabHbIe IMpakTHyecKue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Breipaxkenus u npeobdpazoBanusi(8) 8
2 [IpeobpazoBanue BeipaxkeHui(3) 3
3 Pemenne ypaBHeHUii 1 HEpaBEHCTB U X cuctem.(13) 13
4 YpaBHEeHHs 1 HEPABEHCTBA, COJIEPIKalI[lie HEU3BECTHOE 4
MoJ1 3HaKOM MoyIisi(4)
YpaBHEHHs 1 HEPABEHCTBA C TapaMeTPaMH U CIIOCOOBI UX
5 pemenusi(8) 8
Pemenne reomerprueckux 3agad(16) 16
Oynkiun u rpadpuku(6) 6
8 DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU 3
BeposiTHOCTEH(3)
9 3amaun ¢ MpaKTHYECKUM cozieprkanneM(2) 2
10 HroroBoe moBTopeHue u TecTupoBanue.(5) 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka

ypPOKa
Auiredpanyeckue Boipaxenusi(7)

1 AnreGpanueckas CyMMa, CTENIEHb C HaTypaJIbHBIM MIOKa3aTeJIeM

2 AnreGpanueckas CyMMa, CTENIEHb C HaTypaJbHBIM MIOKa3aTelIeM

3 OnHowIeHbl U MHOTOWIEHBL. POPMYJIIBI COKPAIIEHHOTO YMHOKEHHS.

4 OnHowIeHbl U MHOTOWIECHBI. DOPMYJITBI COKPAIEHHOTO YMHOXKEHUS.

5 OnHowIeHbl U MHOTOWIECHBI. DOPMYJITBI COKPAIEHHOTO YMHOXKEHUS.

6 AnrebGpanueckue apodu

7 Anrebpandeckue poou
JInHelHbIe YPABHEHHS M CUCTEeMbl YpaBHeHMI(8)

8 JIuneiinblie ypaBHeHHUs1. OCHOBHOE CBOMCTBO YPAaBHEHHIA.

9 JIuneiinble ypaBHeHHs1. OCHOBHOE CBOMCTBO YPaBHEHUI.

10 Pemenne MMHENHBIX YPaBHEHHI COAEPKALMX IEPEMEHHYIO 110/l 3HAKOM
MOJTYJISL.

11 Pemienne nMHENHBIX YpaBHEHUH COEPKAIINX IEPEMEHHYIO MOJT 3HAKOM
MOJYJISL.

12 Pemenne TEKCTOBBIX 3a/1a4 IPHU MOMOIIM COCTABIICHUS TUHEHHOTO
ypaBHEHUS

13 Pemenne TEKCTOBBIX 3a/1a4 IIPU MOMOLIY COCTABIICHUS IUHEHHOTO
YpaBHEHUS

14 CucTteMbl ypaBHEHUN C IBYMsI HEU3BECTHBIMU

15 CucrteMbl ypaBHEHUN C JBYMsI HEU3BECTHBIMU
Yuci0BbIe HEPABEHCTBA U HEPABEHCTBA 1 cTeneHu ¢ OAHUM
HeU3BeCTHbIM(4)

16 YuclioBble HEPABEHCTBA

17 UucnoBble HEPABEHCTBA

18 Penienne HepaBEHCTB U UX CUCTEM

19 Peliennie HepaBEHCTB U UX CUCTEM
JIuneinas ¢pynkuus(3)

20 [lonsitne dbynkumu. JIuneitna GyHKIHs.

21 [Tonsitue dynkuuu. JInneitna GyHKuus.

22 ['padpriaeckoe ypaBHEHNE CUCTEM YPABHEHHI U HEPABEHCTB
KBaagpartnsbie kopuu.(11)

23 Ksagpartusie kopau. Cpennee apupmernyeckoe. Cpennee
r€OMETPUYECKOE

24 KBanpatHbie ypaBHeHus. Teopema Buera.

25 KBanpatHbie ypaBHeHus. Teopema Buera.




26

bukBasipaTHbie ypaBHEHUS

27 bukBaaparHbie ypaBHEHHS

28 Ksanmpatnunas gynkius. Mcnonb3zoBanue cBOMCTB U rpadyukoB HyHKITUN
U pelICHUN YpaBHEHUN

29 KBanpatuunas ¢pynkius. Mcrnonbs3zoBaHue CBONCTB U rpapuKOB (PYHKITHIA
IIPU PELIEHUN YPABHEHUM

30 KBanpatnsie HepaBeHcTBa. cnonp3oBanue CBOKWCTB U TpaduKoB
GYHKINN TTPU PEIIEHUN HEPABEHCTB.

31 KBagpatubie HepaBeHCcTBA. Vcnonb3oBanue CBOMCTB U rpaduKoB
GYHKUUNA IPU pellIEHUH HEPABEHCTB.

32 KBagpatHbie HepaBeHCTBA. MEeTOJT MHTEPBAJIOB.

33 KBanpaTHbie HepaBeHCcTBA. MeTO] MHTEPBAJIOB.
IIporpeccuu H C10KHBIE IPOLEHTHL(8)

34 Apudmernueckas nporpeccus

35 I'eoMeTpuyeckas mporpeccus.

36 [IpotierTsl. @opMyIia CIOKHBIX MPOIICHTOB.

37 Pemenue 3a1a4 Ha IPOIIEHTHI

38 Pemenue 3a1a4 Ha IPOIIEHTHI

39 Pemmenne 3a1a4 Ha CIJIaBBI U CMECH

40 Pemenne 3aa4y Ha CIIaBBl U CMECH

41 Pemntenue 3agad Ha CINIaBBEI 1 CMECH
Jeanmoctn uncen.(10)

42 [Tonsitue genumoctu. JeauMoCTh CYMMBI U IPOU3BEACHUS

43 [Tonsitue genumoctu. JeauMoCTh CYMMBI U IPOU3BEACHUS

44 JleneHue ¢ ocTaTkoM

45 Jlenenue ¢ octaTkoM

46 [Tpu3zHaku nenuMocTu

47 [Tpu3Haku 1eIUMOCTH

48 CpaBHeHus.

49 CpaBHeHus.

50 Pemenvie ypaBHEHUS B TEJIBIX YHCIIAX

51 Pemienne ypaBHEHUS B IIENBIX YUCTIAX
Pemenue reomerpuueckux 3axayi(8)

52 TpeyroasHUK U €ro 37eMEeHThI. 3a7a4i Ha BBIYUCICHHUE TIOIA U

53 TpeyroasHUK U €ro 37eMEeHTHI. 3a7a4i Ha BEIYUCIICHHUE TIOIIA U

54 TpeyroibHUK U €ro AJ€MEHTHI. 33/1a4l Ha BBIYUCIICHHE TUIOMIAU

55 [TapannenorpamM. Tpanenus. 3a7a4u Ha BHIYUCICHUE TIOMIA/IH.

56 [TapannenorpamM. Tpanenus. 3a7a4u Ha BBIYUCICHUE TUIOMIAIH.

57 OKpy>XHOCTh U KpyT. MHOTOYTOIBHUK. BricaHHBIC U OIMCAaHHBIC
OKPYKHOCTH. 3aJ]a4¥l Ha BBIYUCJICHHE TUTOIIIA]IH.

58 OKpy>XHOCTb U KpyT. MHOTOYTOIPHUK. BriricanHbIe U OMMCaHHBIC

OKPYKHOCTH. 3a,uaqH Ha BBIYMCJICHHUC IIJIOIIaaH.




59

OKpy>XHOCTb U KpyT. MHOTOYTOIbHUK. BriricaHHbIE U ONKCaHHbIE
OKPYKHOCTH. 3aJJa4¥ Ha BHIYUCIICHHE TUIOIIA]IH.

IIpakTHKO-OpHEeHTUPOBAHHBIE 3a1a4n(4)

60 TexkcToBbIE 3a1a4H

61 ['paduku u AuarpamMmol

62 3aauM ¢ IPUKIATHBIM COJIEP )KaHUEM

63 Br160p onTUMabHOTO BapUaHTa

64 HNToroBoe noBropeHue U TeCTUpPOBaHHUeE.(5)




11 KIIACC

Boipa:kenusi u npeodpasoBanus(8)

1 Yucnossle BelpaxkeHnus. [Iponopuun. [Iporpeccun.

2 3a/iaum Ha MPOLEHTHI

3 3aaui Ha CMECH U CIUIABBI.

4 3ajauun Ha ABUKECHHE.

5 3a/aun Ha COBMECTHYIO paboTy. BeIOOp onTUManbHOTo BapuaHTa

6 CBoiicTBa 1IeNBIX Ynuced. J[eTnMoCTb.

7 OcHoBHast TeopeMa apu(PMETHUKH.

8 YpaBHEHHUS B LIEJTBIX YUCIAX.
IIpeoOpa3oBanue BbipaxeHuii(3)

9 [Tpeobpa3zoBanue ApoOHO—paIMOHATIBHBIX BHIPAKEHUHN

10 ITpeoOpa3oBaHue BbIpaXKEHUM, COIEPIKALUX PaIUKAIIBI

11 [Tpeobpa3oBaHuEe TPUTOHOMETPUUYECKUX BBIPAKEHUI
Pemienue ypaBHeHHd M HepaBeHCTB M UX cucrem.(13)

12 TpuronomeTprudeckue ypaBHEHHs M HEPABEHCTBA

13 TpuronomeTprudeckue ypaBHEHHs M HEPABEHCTBA

14 TpUroHOMeTpHUUYECKNE YPABHEHHSI M1 HEPABEHCTBA

15 HppanmoHaibHbIEe ypaBHEHUS.

16 HppanmoHaibHbIEe ypaBHEHUS.

17 HppanumoHaibHble HEPABEHCTBA.

18 [TokazarenpHBIC YpaBHEHUS

19 ITokazaTenbHBIC HEPABECHCTBA

20 Jlorapudmmuueckre ypaBHEeHUS

21 JlorapudmMuyeckne HepaBeHCTBA.

22 MeTo OLleHKH

23 MeTo OLleHKH

24 MeTo OLleHKH
YpaBHeHUsI 4 HEPABEHCTBA, co/ep:Kallie HeM3BECTHOE M0/l 3HAKOM
MoayJisi(4)

25 Bupl ypaBHEHUH, coepKalIMX NEPEMEHHYIO T0J1 3HAKOM MOJTyJIst

26 Bupl ypaBHeHUH, coepKalIMX NePEMEHHYIO M0J] 3HAKOM MOJYJIs

27 Buipl HepaBeHCTB, COAEPKALIUX TEPEMEHHYIO 1101 3HAKOM MOJTYJIsI

28 Buipl HepaBeHCTB, COAEPKAIMX MEPEMEHHYIO 10T 3HAKOM MOJTYJIs
YpaBHeHUsI 4 HEPABEHCTBA ¢ MapaMeTPaMu U CIOCO0bI X
pemenusi(8)

29 KBagpaTHble ypaBHEHUS C MTAPAMETPAMU

30 [TokazaTenbHbIe, JOTApUPMUIECKHE U TPUTOHOMETPUUECKHUE YPABHEHUS
C mapamMeTpaMu

31 YpaBHeHUs ¢ TapamMeTpamu




32

YpaBHeHUs ¢ napamMeTpamu

33 HepaBeHcTBa ¢ mapameTpamu

34 HepaBeHcTBa ¢ mapameTpamu

35 Cuctembl ypaBHEHHI 1 HEPABEHCTB C IMApaMeTpaMHu.

36 Cuctembl ypaBHEHHI U HEPABEHCTB C IMApaMeTpaMHu.
Pemienue reomerpuyeckux 3aaau(16)

37 TpeyroJbHUK U €T0 3JIEMEHTHI. 3a7a4i Ha BHIYMCIICHHUE MO IH.

38 TpeyroJbHUK U €T0 3JIEMEHTHI. 3aJ]a4i Ha BBIYUCICHUE MOIIAIHM.

39 [Tapannenorpamm. Tpanenus. 3agaun Ha BEIYKHCIICHUE

40 [Tapannenorpamm. Tpanenus. 3ajadyu Ha BIYUCIICHUE

41 OKpy>KHOCTb U Kpyr. MHOroyrosbHUK. BriicaHHbIE U ONMCaHHbIE
OKPY>KHOCTH. 3a/1a4il Ha BHIYMCIICHUE MOMIA]TH.

42 OKpy»XHOCTb U Kpyr. MHOTOYrONbHUK. BrincaHHble U ONMCaHHBIC
OKPY>KHOCTH. 3a/1a4i Ha BBIYMCICHUE MOIIA]IH.

43 PaccTosiHne Mex a1y NpsMbIMHU, MPSIMON U IUNIOCKOCTBIO, INIOCKOCTSMHU

44 Yroa Mexay npsiMbIMU, IPSIMOM U MIIOCKOCTBIO, TNIOCKOCTSIMU

45 Ceuenus Ky0a, IpU3MbI, MUPAMU/IBI

46 CeueHnus Ky0a, NpU3Mbl, MUPAMUIBI

47 JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH M B POCTPAHCTBE

48 BeKTopsl Ha MIIOCKOCTH U B IPOCTPAHCTBE

49 3a/1auy Ha BBIYMCIICHHE MIJIOLIAAU TOBEPXHOCTHU

50 3a/1auy Ha BBIYMCIICHHE MJIOLIAAN TOBEPXHOCTHU

51 3ajgaun Ha BEIUUCIIEHHE 00HEMOB

52 3ajaun Ha BbIUKCIEHUE 00BbEMOB
@yukuuu u rpaguxu(6)

53 ["'eomerpuyeckuii U GU3NUECKUI CMBICI TPOU3BOTHOM.

54 ["'eoMeTpuyeckuii U GU3NYECKUN CMBICI TPOU3BOTHOM.

55 HccnenoBanue GyHKIUN C TOMOIIBIO MPOU3BOTHOM.

56 WccnenoBanne GyHKIUN ¢ TOMOIIBIO POU3BOTHOM.

57 3agaun Ha HanOOJIbIIIEE U HANMEHBIIIEE 3HAUEHHE.

58 3ajaun Ha HauOOJbIIee M HAMMEHBIIIEE 3HAUCHHE.
DJIeMEHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH
BepossiTHOCTEH(3)

59 @DopMyJIbI YKCIIa COUYETAaHUs, IEPECTAHOBOK U Pa3MEIICHUI

60 [Tpumeps! UCIIONIb30BaHNS BEPOSITHOCTEN U CTATUCTUKY MPU PELLICHUU
MPUKJIATHBIX 3a71a4.

61 [Tpumeps! UCTIONIB30BaHUS BEPOSITHOCTEN U CTATUCTUKH MPHU PELICHUN
MPUKJIATHBIX 3a71a4.
3aj1aum ¢ NPAKTHYECKUM coJepkaHueM(2)

62 Pemenue 3a1a4 ¢ NpakTUYECKUM COJIepKaHUEM

63 Pemenue 3a1a4 ¢ NpakTUYECKUM COJIepKaHUEM

HTorosoe moBropenne u recrupoBanue.(5)




64 Pemenne KMMos
65 Pemenne KMMos
66 Pemenne KMMos
67 Pemenne KNMMos
68 Pemenne KNMMos

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHSL.
AnreOpa u Havasa MmaTeMatuyeckoro ananusa, 10 kinacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimoHepHoe 00IIECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Havasia MaTeMaTuyeckoro ananusa, 11 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO
«H3marensctBo «lIpocsemienue»

M.N. [llabynun, TkaueBa M.B., I'azapsin P.I'. Anrebpa u Hauana
MaTeMaTU4yecKoro aHaiausa. Jlunakrtuueckue marepuaisl 10 kimacc npoduiibHbIN
YPOBEHb.

M.U. 1la6ynun, TkaueBa M.B., I'azapsu P.I'. Anrebpa u navaina

MaTeMaTU4YecKoro ananusa. Jlumnaktuyeckue marepuainsl 11 kimacc npoduibHbIN

YPOBEHb.




METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
YuebHo-meroaudeckas nomoinb K YMK Anrebpa v Hauajga MaTeMaTHYECKOTO

ananuza. AnmumoB II.A. (10-11) ba3oBsrii 1 yriny0a€HHbBIN ypOBHU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/






