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HOACHUTEJBHASA 3AIIMCKA

Anre0pa sIBISE€TCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHMs: OHA
obecrieunBaeT W3y4YCHHE JPYTHMX JUCIHMIUIMH, KaK eCTECTBEHHO-HAydyHOTO, TaK |
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOMMMO I MPOJOJDKEHUS OOpa30BaHUS U B
MOBCEAHEBHON >ku3HU. Pa3Buthe y 0Oyd4aromuxcsi HAy4YHBIX TIPEJICTABICHUNA O
MPOUCXOXKJIEHUA W CYIIHOCTH alreOpandeckux aOCTpakiuii, crmocodbe OTpaKeHUs
MaTeMaTUYeCKOW HAyKOW SBJICHUH M TMPOIECCOB B TMPUPOJAE U OOIIECTBE, POJH
MaTEMaTHYECKOTO0 MOJICIIMPOBAHUS B HAYYHOM TIO3HAHWW W B TPAKTUKE CIOCOOCTBYET
(GOpPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KA4YECTB MBINUICHUS, HEOOXOAUMBIX IS
ajantaiy B COBpeMEHHOM IMdpoBoM obmecTtBe. M3ydenune anreOpsl oOecrieyrBaeT
pa3BUTHE yMEHHUS HaOMoAaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBUS U
BBIBO/IBI, (POpMYyIHpOBaTh yTBEepkAcHUSA. OCBOCHHE Kypca anreOpbl 00SCIICUHBACT Pa3BUTHE
JIOTUYECKOTO MBIIIUICHHS] OOyYarOIINXCS: OHU HCTOIB3YIOT JIEyKTUBHBIE U WHIYKTUBHBIE
paccyxaenus, o0oOIeHne U KOHKpeTH3aluio, adctparupoBanue u anajoruto. OOydeHue
anredpe  TMpeArnojaraeT  3HAYUTENBHBIM  00BEM  CAMOCTOSITEIBPHOM  JESATEIHHOCTH
o0ydJarmuxcsi, TOITOMY CaMOCTOATEIbHOE peIIeHHe 3aJad SBJSIeTCS  pealu3anueit
NEATEILHOCTHOTO MTPUHITUTIA OO0y YCHHSI.

B ctpykrype mnporpammbl y4eOHOTO Kypca «AnreOpa» i OCHOBHOTO O0OIIIero
00pa3zoBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEeIbHO-METOAMYECKe THun: «Yucna u
BBIYHCIICHUSD, « AJIT€OpanyecKue BhIPAKEHUS», « YPaBHEHUS U HEPABEHCTBA», « DyHKIIMMWY.
Kaxxnas u3 3Tux cojepxaTelbHO-METOANUYECKUX JIMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX
JIET U3y4YeHHs Kypca, B3aUMOJEHCTBYS C APYTUMU €ro JuHusIMU. B Xo1e nzyuenus: yueOHoro
Kypca OOydYaronmcsi MPUXOIUTCS JIOTUYECKH PacCyXkaaTh, HCIOIL30BaTh TEOPETUKO-
MHOKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B mporpaMmy yueOHOTO Kypca «Anredpay BKIIOUCHBI
HEKOTOPbIE OCHOBBI JIOTUKHU, PEJICTABJICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4eCKOro
o0pa3oBaHMsi U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHCS OCHOB YHHBEPCAIBHOIO



MaTeMaTH4ecKoro si3bika. ComepKaTeIbHOU M CTPYKTYPHON OCOOEHHOCTBIO YU4eOHOTO Kypca
«Anredpay SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve nuHuM «Yucna W BBIUMCICHUS» CIYKUT OCHOBOM HJisi JalIbHEUIIEro
W3YUYCHUSI MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YJAIONTUXCS JIOTHYECKOTO MBIIIJICHUS,
(GbOpMHUPOBAHUIO YMEHHUS MTOJTH30BATHCS AITOPUTMAMH, a TAKKE TPUOOPETECHUIO MPAKTHIECCKUX
HABBIKOB, HEOOXOIUMBIX JIJIs TOBCEAHEBHOM >KWU3HU. Pa3BuTHe MOHSATHS O YUCIIE HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMs CBSA3aHO C pallMOHATBHBIMUA U UPPALMOHATBHBIMUA YUCIIAMH,
dbopMHEpOBaHUEM TIPEACTABICHUA O JACHCTBUTEIHPHOM 4YHCIE. 3aBEPIICHHE OCBOCHUS
YHCIIOBOM JTMHUH OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIo.

Copnepxkanre JIBYX aireOpandecKux JUHUNA — «AnreOpandecKue BBIPOKCHUSY U
«YpaBHEHHMsI UM  HEPABEHCTBa»  CHOCOOCTBYeT (OPMHUPOBAHMIO y  OOyYAIOLIUXCS
MaTEeMaTUYeCKOro amnmnapara, HeoOXOJUMOTo JJIS PEIICHUs 3a/lad MaTeMaTHKH, CMEXHBIX
NpeAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBaHMsl yYEOHBIH MaTepHal TPYNIUPYETCS BOKPYT PAITMOHAIBHBIX BBIPKCHHM.
Anre0Opa JIeMOHCTPUPYET 3HAUECH



COIAEPKXAHUE OBYUYEHUA

7 KUIIACC

Yucia 1 BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U NIECATUYHBIE, NEPEXOA OT OAHOM (OPMBI 3amMcHU APOoOEr K
npyroii. IloHATHE panMOHAJIBHOIO YHWCA, 3alldCh, CPAaBHEHHE, YIOPAIOYMBAHUE
palroHaNbHBIX Yncen. ApudMeTndeckue ACHCTBUS C pallMOHAIBHBIMHU 4HclIaMu. Perienue
3a]a4 U3 peasibHOM MPAaKTUKU HA YacTH, HA JPOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTeJIeM: OIpeesieHre, IpeoOpa30BaHUE BBIPAXKEHUN Ha
OCHOBE ONPEJENIECHNUS, 3aUCh 00JbINX yucell. [IpoLeHTsl, 3anuch NPOLEHTOB B BUIE ApOOH
U ApoOu B BUE NPOLIEHTOB. TpH OCHOBHBIE 33/1a4M HAa IPOLIEHTHI, pPELICHHUE 3aa4 U3 pealbHON
PaKTUKH.

[IprMeHeHnE TPU3HAKOB JETUMOCTH, Pa3JI0KEHNE HA MHOKUATEIN HATyPaIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsIMasi U 0OpaTHAsI IPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIPpaKeHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUA C IIEPEMEHHOM. J[OIyCTUMbIE 3HAYECHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUIE (HOPMYJIBI.
Boeruncnennss no ¢opmynam. IIpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUN, TOXIAECTBEHHO
paBHBIEC BBIpAXXECHHUS, NIpaBUiIa PEOOPA30BaHUS CYMM U NPOU3BEACHUMN, TPaBUIIa PACKPBITHS
CKOOOK 1 IIPUBEJICHUS TIOJJOOHBIX CJIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOTOUIEHBI. CTeneHb MHOTouIeHa. Cl10KEHUE, BBIMUTAHUE, YMHOKEHUE
MHOT04JIeHOB. @OpMYJIbl COKPAIEHHOTO YMHOKEHUS: KBaIpaT CYMMBbI U KBaJpaT pa3HOCTH.
®opMyiia pa3HOCTH KBaIpaToB. PaznokeHne MHOIOYJIEHOB HA MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUS, PAaBUJIa MPE0OPA30BAHMS YPABHEHU S, PABHOCHIIBHOCTh
YPaBHEHU.

JlnHenHOe ypaBHEHHME C OJHOM IMEPEMEHHOM, YMCIIO KOPHEW JMHEWHOTO YpPABHEHMS,
pelIeHre JTUHEHHBIX ypaBHEHMI. CoCTaBlIeHHE ypaBHEHUU MO YCIOBUIO 3ajadd. PenieHue
TEKCTOBBIX 337124 C IIOMOILBI YPABHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €ro rpadguk. Cucrtema AByX JIMHEUHBIX
YpaBHEHHI ¢ IBYMsI IEpEMEHHBIMU. PellieHne cucteM ypaBHEHUH CIOCOOOM MOACTAaHOBKH.
[IpuMeps! peleHuss TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunara toukn Ha npsiMoil. UHCIIOBBIE MPOMEXKYTKH. PaccTosiHne MeXay IByMs
TOYKaMU KOOPJAMHATHOU IPSIMOM.

ITpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AGciucca U opAMHAaTa TOYKHM Ha
KOOpAMHATHOM miockocTu. [Ipumeps! rpadukoB, 3agaHHbX Gopmynamu. UteHue rpadukos
peanbHbix 3aBucumocTeil. llonartue ¢ynkuuu. ['paduk QyHkuum. CBoicTBa (PYHKIIHIA.
Jluneitnas ¢pynkuus, e€ rpaduk. I'paduk ¢pyHkiuu Yy = |X|. ['padudeckoe perieHne TUHSHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIIACC



Yucaa v BBIYMCICHUA

KBagpatueiii kopeHb u3 uucia. [lonstue 00 uppanroHasbHOM uyucie. JlecsiTuuHbie
NpUOIMKEHUST UppalMOHATBHBIX uncesl. CBOMCTBA apru(METUUECKUX KBAJIpaTHBIX KOPHEU U
UX TOpUMEHEHHWE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUW U BBIYMCIICHUSM.
JlencTBUTEbHBIC YUCIIA.

CremneHb ¢ LenabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alKCh YNCTA.

AJireOpanyeckue BbIpaKeHUs

KBaapatTHbIil TpEXWIEH, pa3I0KEHUE KBAAPATHOTO TPEXUWIEHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO aireopanueckoit npodu. CroxeHwue,
BBIYMTAHNE, YMHOXKEHUE, JIeJIeHUE alredpanyeckux poOeii. ParmoHaibHbIe BRIpAXKEHUS U UX
npeoOpa3zoBaHue.

YpaBHeHNs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popMmyliia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUH, CBOASUIMXCS K JMHEWHBIM M KBajgpaTtHbIM. [IpocTteiimme npoOHO-
palMOHaNbHbIE YPABHEHUS.

['padmueckas nHTEpHIpeTalvsl ypaBHEHUH C JBYMs IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX
YPaBHEHUH C IByMs IepeMeHHbIMU. [IpuMepbl pemenuss CUCTEM HEJIMHENHBIX YPAaBHEHHN C
JBYMS IEPEMEHHBIMM.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

UucnoBble HEpaBEHCTBA M MX CBoMcTBa. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOW IepeMeHHOU. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkiuu. OOIACTh ONpeeNieHNs U MHOXKECTBO 3HaUeHUH PyHKIH. CriocoOb
3aaHus (PYHKITUH.

I'padux ynkmuu. Urtenue cBoiicTB PyHkiuu no e€ rpaduxy. [Ipumepsr rpadgukos
GyHKUMNA, OTpa)KaroluX peajbHbIE MPOIECCHI.

@DyHKIMY, OMUCHIBAIOUIUE MPSMYIO0 M 00paTHYIO MPONOPLUHUOHATBHBIE 3aBUCUMOCTH, HX
rpaduxu. Pyskmmn y = X2,y = X3, y = VX, y=|x|. [paduueckoe pelreHie ypaBHEHHiT i CHCTEM
YPaBHEHUM.

9 KJIACC

YucJa 1 BbIYUCIEHUS

PanmonanpHbIC Yncia, UppallioOHAIbHBIC YHCIIa, KOHCYHBIC U OCCKOHSUHBIC JISCATHIHBIC
apoOu. MHOKECTBO NEUCTBUTENBbHBIX YHCEN, JEUCTBUTENbHBIC YMCIIa KaK OECKOHEYHBIC
JeCATHUYHbIe JpoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIYy MHOXECTBOM
JEVCTBUTEIBHBIX YUCE U KOOPJIUHATHOU MPSIMOM.

CpaBHEHHE NEUCTBUTEIBHBIX YHCEIN, apu(PMETHIECKUE JACHCTBUS C JACHUCTBUTEIHHBIMU
YHUCJIAMH.

Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYIXKAIOIIEM
MHUpE.



[TpubnmkénHoe 3HAYCHWE BEIMYWHBI, TOYHOCTh NpuOImKeHus. OKpYTIeHUE YHUCEN.
[IpukuaKa v OLEHKA pe3yIbTaTOB BBIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASIIMXCS K  KBAJPATHBIM.
bukBagpaTtHoe ypaBHeHuE. [Ipumepsl pelieHrs ypaBHEHUNA TPETbEH U YETBEPTOU CTETICHEN
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHWM. PemeHue  TEKCTOBBIX — 3ajad
anreOpanyeckuM METOIOM.

YpaBHEHHE ¢ IBYMS MIEPEMEHHBIMHU U e€ro rpaduk. Pemienue cuctem AByX JMHEHHBIX
YPaBHEHHI ¢ IBYMSl MEPEMEHHBIMU. PenieHne cucteM ABYX YpaBHEHUMW, OJTHO M3 KOTOPBIX
JMHENHOE, a Apyroe — BTopoil crenenu. ['padudueckas mHTEpripeTanys CUCTEMbI YPaBHEHUM €
JIBYMSI IEPEMEHHBIMMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PellleHue CUCTEM JMHEUHBIX
HEPaBEHCTB ¢ OJIHOM nepemenHoi. KBanpaTHeie HepaBeHCTBA. [ paduueckas nHTEpIpeTanys
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKUIMHA

KBagpatuunas Qynkmus, e€ rpadux u cBorictBa. [lapabona, KOOpAMHATHI BEPIITUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadOJIbI.

I'padukn Gynxumit: y = kx, y =kx + b, y = k/x, y = x3,y =X, y = |X| , u ux cBoiicTsa.

YucsioBbIe MOC/IE10BATEILHOCTH U MPOrPeccum

[loHATHE  YMCIOBOM  MOCIEAOBATEIBHOCTU.  3aJaHHE  IOCJIENOBATEIBbHOCTH
peKyppeHTHOH (opmysoil u popmMyIioi N-ro ujeHa.

Apudmernueckass u  reomeTrpuueckas mnporpeccun. Dopmynel  N-ro  uieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakenne wWieHOB apu(METUYECKON M T€OMETPUUYECKON MPOrPECCHil TOYKaMu Ha
KOOPAMHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIBHBIN pOCT. CIOKHBIE TPOLEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpOrpaMMbl Y4eOHOro Kypca «Airedpay
XapaKTEePU3YIOTCA:

1) naTpuoTHYecKOe BOCIIMTAHHE:

IIPOSIBICHUEM HHTEpPECa K IPOLUIOMY M HACTOSALIEMY POCCHWCKOM MAaTEMAaTHKH,
LHEHHOCTHBIM OTHOUIEHWEM K JOCTH)KCHHUSIM POCCUUCKUX MAaTEMATHKOB U POCCUUCKOU
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO OSTHUX JOCTHKEHHUW B APYTMX HAyKax H
MPUKIAAHBIX cdepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TIpaKJaHWHA U pealii3allid €ro mpas,
MPE/ICTaBICHUEM O MATEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUI, TIPOLIETYP TPaXKIaHCKOTO 00IIecTBa (Hampumep, BEIOOPHI, OMPOCHI ), TOTOBHOCTHIO K
00CYKJICHUIO STUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM ITPUMEHEHUEM JTIOCTUKECHUM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIBHO-3THYECKUX IPUHLUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpya0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTMBHOE y4YacTHE B PELICHUM NPAKTUYECKUX 3aa4 MaTEeMaTUYECKON
HAIpPaBJICHHOCTHU, OCO3HAHUEM BaXKHOCTH MAaTEMaTHYECKOTO OOpa30BaHUS HA MPOTSHKCHHUH
BCEU MKU3HU ISl YCIIEUTHOW MPO(PECCUOHAIBHON ESITEIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX
YMEHHM, 0CO3HAHHBIM BBIOOPOM U MOCTPOECHUEM UHAUBUIYATLHON TPACKTOPUU 00pa30BaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K DMOILMOHATBHOMY U ACTETUYECKOMY BOCIPUSTHIO MaTEMaTUYECKHUX
O0OBEKTOB, 3aJay, pEUIeHUM, PpacCyX IACHUW, YMEHHUI0O BHUACTh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpHEHTaIlMel B JIEITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX TPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YENOBEKA, MPUPOJbI U OOIIECTBa, MOHUMAHHEM
MaTeMaTHYECKOW HayKd Kak cQepbl YEIOBEUECKON NeATeIbHOCTH, ATANoOB €€ pa3BUTHUA U
3HAYMMOCTH JUISl Pa3BUTHUS UMBUJIM3ALUM, OBJAJACHUEM SI3BIKOM MaTE€MaTUKU U
MaTEMATHYECKOW KYJIBTYPOU KAaK CPEICTBOM MO3HAHUSA MHUpPA, OBJIAAECHUEM IPOCTEUIIUMHU
HaBBIKAMU HCCIIEA0BATEIIbCKON IESITEIbHOCTH;

6) (¢usnyeckoe BocnMTaHUe, (POPMHPOBAHHE KYJbTYPbl 310POBbS W
IMOLMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO INPUMEHSATh MAaTEMATUYECKHE 3HAHUS B HHTEPECAX CBOETO 310POBBA,
BEJICHUS 3/J0POBOTO 00pa3a >KMU3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHI
U OT/IbIXa, peryJisgpHas Guzndeckas akTUBHOCTb), C(DOPMUPOBAHHOCTHIO HABBIKA pediekcu,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JAPYTroro 4YeJIOBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:



OpUEHTALMEW Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAHUI JJIs pEelIeHUs 3a1a4 B 00J1acTu
COXPAaHHOCTH OKpPY>KAlOLIEHW Cpeapbl, IUIAHUPOBAHUS MOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX
HOCIIEACTBUM JIs1 OKPY’KaIOIEH Cpeibl, OCO3HAHUEM IT100aJIbHOTO XapaKTepa SKOJIOTMUECKUX
po0JieM U IMyTed UX peLeHUs;

8) ajanTanusa K H3MEHSIOIMMCH YCJIOBHAM COLUATBHON U NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIECTBUSAM B YCIIOBUSIX HEOIIPEAEIEHHOCTH, OBBILIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€PE3 NPAKTHUECKYIO IESITENBHOCTD, B TOM YUCJIE YMEHHUE YUUTHCA Y IPYTUX
Jr0AEH, mpruoOpeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU
U3 ONBITA IPYTHX;

HEOOXO0MMOCTBIO B (JOPMUPOBAHNHU HOBBIX 3HAHUH, B TOM UKcie (GOPMyITHPOBATH UICH,
MOHSATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUAX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABATH
ne(UIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEM, MIIAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalUIO, BOCIPUHUMATh CTPECCOBYIO
CUTYalLlMIO KaK BBI30B, TPEOYIOUINI KOHTpMEpP, KOPPEKTUPOBATh NPUHUMAEMBbIE PELICHUS U
NercTBUs, (POpMYJIMPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
ba3zoBble Jlornyeckue 1eicTBus:

e BBIBIISITH M XapaKT€PU30BATh CYIIECTBEHHBIEC MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUN MEXIy NOHATHUAMH, (OPMYIUPOBATH ONPEACIICHUS MOHATUHM,
yCTaHABJIMBATh CYIIECTBEHHBIM TMPHU3HAK KJjIacCU(PUKAIIMK, OCHOBAHUSA JUIS
000O0LIEHHS U CPAaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

e BOCIPUHUMATH, (POPMYIUPOBATH U MIPEOOPA30BLIBATh CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

e BBIBISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEYUS B
dakTax, MaHHBIX, HAOTIOMEHUAX M YTBEPKICHUSAX, MpeiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUYMN;

e JIeJaTh BBIBOJBI C UCIOJb30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIIOUYECHHM, YMO3aKIFOUEHUH 110 aHAJIOTUU;

e pa30bupaTh JOKA3aTEeIbCTBA MATEMATHYECKUX YTBEPXKIEHUU (TIpsSMbIE U OT
IPOTUBHOIO),  HPOBOJUTH  CAaMOCTOSATEIBHO  HECIOXKHBIE  JOKAa3aTeJIbCTBA
MaTeMaTH4ecKnx (HaKkTOB, BBICTPAWBATh APTYMEHTAIMIO, NMPHUBOJUTH MPHUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh croco0 peuleHus yuyeOHOU 3amauu (CpaBHHUBATh HECKOJBKO BapUaHTOB
peleHus1, BHIOMpaTh Hanbosee MOIXO0 AN C y4ETOM CaMOCTOSITENTFHO BBIICTICHHBIX
KPUTEPHUEB).

baszoBble uccieaoBare/bCKue 1eHCTBUA:

e HCIOJIb30BAaTh BONPOCHI KAk MCCIEAOBATEIbCKMNA WHCTPYMEHT IO3HaHWS,
bopMyaMpoBaTh  BOIPOCHI, bukcupyrome  OpoTUBOpedHe,  Mpodiemy,
CaMOCTOSITENIFHO YCTaHaBIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MIPOBOJUTH TI0O CAMOCTOSITEIPHO COCTABJICHHOMY TUIAHY HECJIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE IO YCTAHOBIIGHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOiA;

CaMOCTOATEILHO  (OPMYJIUPOBaTh OOOOIICHWST W BBIBOABI 10 pe3yjbTaTaM
IIPOBEIEHHOTO HAOJTIOICHHUS, HCCIICIOBAHUS, OIICHUBATH JIOCTOBEPHOCTD IMOJTYyYCHHBIX
pE3yJbTATOB, BHIBOJIOB U 00O0IIICHUIA;

MPOTHO3UPOBATh  BO3MOXKHOE pPa3BUTHE TMpOIEcca, a TakKe BBIIIBUTATH
IIPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTH U M30BITOYHOCTh HH(OPMAIINH, JAaHHBIX, HEOOXOIUMBIX
JUISL PELIEHUS 3a/1a4H;

BBIOMPATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (YOPM IpEICTABICHMUS;

BbIOUMpaTh (OpMy MNpEACTABICHUS HH(GOPMALUU U WUIIOCTPUPOBATH pEILIAEMbIe
3aJlayu CXeMaMHM, TuarpaMmMamMu, HHOW rpauKoi U MX KOMOMHALUSAMY;

OLICHMBATh HAJIEXKHOCTh MH(POPMALIUU IO KPUTEPHSIM, IPEAJIOKEHHBIM YUUTEIEM HIIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKAaTHBHBbIE YHMBeEPCAJbHbIE YUeOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBUSIMU U 1IEIISIMU
OOIIeHHs, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
NUCPMEHHBIX  TEKCTaX, JaBaTh TMOSCHEHUS 10 XOJAy peUIeHHs 3aJadud,
KOMMEHTHUPOBATH MOJyYCHHBIN PE3yJIbTAT;

B XoAe OOCYyXJeHHus 3aJaBaTb BONPOCHI MO CYILIECTBY 0OCYXIaeMOl TeMBI,
po0JIeMbl, peIaeMO 3a/1a4u, BEICKAa3bIBaTh U/IEH, HALIEJIEHHbIE HA MOUCK PEILICHNUS,
COTMOCTABJIATh CBOM CYXACHHUS C CYXICHUSMH JPYTrMX YYacCTHHKOB JHAJIOTa,
OoOHapyXMBaThb pa3IMdyM€ U CXOJCTBO MO3UIMUH, B KOPPEKTHOW (opme
dbopMyITUpOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATH PE3YyJIbTATHI PEIICHUS 33]1a4H, IKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOEKTA,
CaMOCTOATENLHO BBHIOMPATh (hOpMAT BBICTYIUICHUSI C YU4ETOM 3a/ay MPE3eHTALNH U
0COOEHHOCTEN ayJUuTOpHUN;

MOHUMATh M MCIOJIH30BaTh NMPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJTBHON pabOThI
MIPY PEIICHUHN YUYeOHBIX MAaTEMAaTUYECKUX 3a]1aY;

OpUHUMATh 11€Jb COBMECTHOW JESTENbHOCTH, IUIAHUPOBATH  OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenensiTb BUIbl pabOT, JOroBapuBaThCs, OOCYKIaTh
MPOIIECC U pPe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYMNOBBIX (QopMax padoTel (0OCYXIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHIIOJHATH CBOIO YacTh pabOTHl M KOOPAUHUPOBATDH
CBOM JIEUCTBUS C IPYTMMHU YWiICHAMHU KOMaHbl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa B
o0l  OPOAYKT MO  KpUTEpusiM,  CPOPMYIMPOBAHHBIM  YYaCTHUKAMU
B3aUMOJIEUCTBUSL.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBHUSA
Camoopranusanms:



e CaMOCTOSITEILHO COCTaBJISATH IUIAH, AJITOPUTM PEIICHHS 3a]ayu (WIH €ro 4acTh),
BBEIOMPATHh CHOCO0 pEIICHHWs] C y4ETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHUHN C YUETOM
HOBOM MH(pOpMaIyu.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBI UHTEJUICKT:

e BIIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIeCca U pe3yabTaTa PEIIcHUs
MaTeMaTUYECKOHM 3a4a4u;

e TPEABHUACTH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUM 33/1a4M, BHOCUTh
KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX OIITMOOK,
BBISIBJICHHBIX TPYJHOCTEM;

e OIICHHBAaTh COOTBETCTBUE pE3yJIbTaTa JCATEIBHOCTA IIOCTABJICHHOW MEIU U
YCJIOBUSIM, OOBSICHATHh MPUYUHBI JTOCTHXKEHHS WJIM HEJOCTHUKEHUS 1IEeJIM, HAXOJUTh
omuOKy, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenus B 7 kjiacce OOydyaroUIUIICS MOMYYHUT CIEIYIOIIME IPEeIMETHBIE
pe3yIbTaThI:

Yucia 1 BHIYMCICHUS

BhInonHATh, coyeTasi YCTHbIE M NMHCbMEHHBIE MPUEMBI, apU(PMETUUECKHE TEHUCTBUS C
palMOHANTbHBIMUA YUCIIAMH.

HaxoauTh 3HaueHUs YUCIIOBBIX BBIPAXKEHHUH, MPUMEHSTHh pa3HOOOpa3Hble CIOCOOBI U
OpUEMBbI BBIYMCIICHUS! 3HAUEHUU JAPOOHBIX BBIPAKEHMH, COIEpXKAIIMX OOBIKHOBEHHBIE U
NECATUYHBIE TPOOH.

[TepexoauTh OT 0AHOW (POPMBI 3aITUCH YKCEIT K IpYTroM (MIpeoOpa3oBbIBaTh AECITUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JTECATHIHYIO IPOOB).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJIsITh YnCHa.

BbINONHATS NPUKUAKY U OLIEHKY pe3yJbTaTa BRIUUCICHUH, OLIEHKY 3HAU€HUI YMCIIOBBIX
BBIPAKEHU. BBIMTONHATE NEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU NTOKA3aTEIIMH.

[IpuMeHATh NPU3HAKY JIETMMOCTH, Pa3JIOKEHUE HA MHOKUTENIN HAaTYpPaIbHbIX YHUCEIL.

PemaTe npakTHUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIIEHHEM BEJIUYMH,
IPONOPIMOHAIEHOCTBIO BEJIUYHMH, MPOLIEHTAMH, UHTEPHPETUPOBATh PE3YJIbTaThl PEIICHUS
3a/1a4 ¢ y4€TOM OrpAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OObEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anreOpandyeckyrd TEPMUHOJOTHUIO W CHUMBOJIUKY, NPUMEHATH €€ B
IPOLIECCE OCBOEHMSI Y4eOHOr0 MaTepuaia.

Haxoauth 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JaHHBIX 3HAUECHUSAX IEPEMEHHBIX.

BremmonusaTe mpeoOpa3oBaHMsS IIEIOTO  BBIPAXEHUS B MHOTOWIEH MPUBEICHUEM
NOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATE YMHOKEHHWE OJHOYJIEHA HAa MHOTOYJIEH W MHOIOYJIEHAa Ha MHOIOYJIEH,
OPUMEHATH (DOPMYJIbI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.



OcCylIeCTBIATh Pa3IOKEHUE MHOTOWIEHOB HA MHOXKHMTENIM C MOMOIIbIO BHIHECEHHS 32
CKOOKH 00111eT0 MHOXKHUTES, TPYTIUPOBKH CIAraeMbIX, MIPUMEHEHUsS! (OPMYJT COKPAIIEHHOTO
YMHOXEHUS.

[IpumensaTe TpeoOpa3oBaHUsT MHOTOWIEHOB /IS PEIICHUS pPa3IUYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MTPEIAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypaJdbHbIMM  IIOKAa3aTeJsIMU  JUIA
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHElHBIE ypaBHEHHS C OJHON MEPEMEHHOM, MPUMEHSS MpaBuiia repexoaa oT
VCXOIHOTO YpaBHEHUs K PaBHOCHIBHOMY eMy. [IpoBepsATh, SIBISETCS M YHUCIO KOPHEM
YPaBHEHUSL.

[IpumeHsTh rpadguueckue METO1bl PU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupate nmpuMepsl Hap YUCEIN, ABJIAIOIIMXCS PELICHUEM JIMHEWHOTO YpPaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM IIJIOCKOCTH TpaduK JWHEWHOrO YpaBHEHUS C JBYMs
NEPEMEHHBIMMU, MOJIB3YSACh TPaPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

PemaTte cuctempl IByX JIMHEHHBIX YpPAaBHEHUMN C JBYMs IIE€PEMEHHBIMH, B TOM YHCIIE
rpaduyuecku.

CocTaBiATh M pemiaTh JIMHEHHOE YPaBHEHHE WIM CHCTEMY JIMHEHWHBIX YpaBHEHHUH I10
YCIOBHUIO 33Ja4¥, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a1a4d IOJYyYECHHBIN
pe3yJIbTar.

DOyHKUMHA

N300paxkath Ha KOOPAWHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JYy4Yd, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATH YHUCJIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPJAMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (PYHKIMM H3BECTHBIE 3aBUCHMOCTH MEXAY BEIMUMHAMU:
CKOpOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJMYECTBO, CTOUMOCTb, IIPOU3BOIUTEIIBHOCTD, BPEMS,
00BbEM paboTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[TorumaTts rpadguveckuii crocod mpeacTaBiICHUS U aHaIu3a HHPOPMAIINH, U3BIICKaTh U
UHTEPIIPETUPOBATH UH(DOPMALIHIO U3 TPAPHUKOB peaabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOydenuss B 8 kiacce oOyyarolmuiics MOMYYUT CIEAYIOUIME MPEIMETHBIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YMCEI IS
CpaBHEHUS, OKPYIJICHHS] U BBIYMCICHUM, N300pakaTh ACHCTBUTEIbHBIE YMCIIA TOYKAMHU Ha
KOOPJAWHATHOW MPSIMOM.

[IpumeHsATh MOHATHE apU(PMETUYECKOTO KBaJIpPaTHOTO KOPHS, HAXOJUTh KBaJpaTHbIC
KOPHM, UCHOJB3yS TMpPU HEOOXOJUMOCTH KaJbKYJSITOP, BBINOJIHATH MpeoOpa3oBaHUs
BBIPAXEHNH, COAEPKAIMX KBAIPATHBIE KOPHU, UCITOIb3Ysl CBOMCTBA KOPHEM.



Hcnonp3oBath 3anucu OOMBIIMX W MajbIX YUCEN C TOMOIIBIO JECATHUHBIX IpoOeil u
crenened uncia 10.

AnredOpanveckue BbIPAKEHUS

[TpuMeHATh MOHATHE CTENEHU C LEJIbIM IOKA3aTeJeM, BBIIOJHATh IPeoOpa3oBaHUs
BBIPAKECHUM, COAECPKAIIUX CTEIIEHU C LEJIbIM [T0Ka3aTEeIIEM.

BBITIONHATE TOXK/IECTBEHHBIE MPEOOPa30BaHUs pPallMOHATIBHBIX BBIPAXKEHUII Ha OCHOBE
paBuJl IEWCTBUI HAaJl MHOTOWICHAMH U anreOpandecKuMu JpOo0sSMU.

PackiianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumeHaTh npeoOpa3oBaHUs BBIPAKEHUM i1 pELIEHUs pa3iMyYHbIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

PemaTp nuHeliHbIe, KBaJIpaTHbIE YPaBHEHUS U pallMOHAIbHBIE YPABHEHUS, CBOIAILIUECS
K HAM, CUCTEMBI JIByX YPAaBHEHM C IBYMs IIEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEMNIINE UCCIIEIOBAHUS YPABHEHNUI U CUCTEM YPAaBHEHMI, B TOM YHCIIE
C MPUMEHEHHEM TpapUUYEeCKUX MPEACTaBICHUI (yCTaHABIMBAaTh, UMEET JU YpPaBHEHUE WIH
CUCTEMa ypaBHEHUI pellIeHus], €CI UMEET, TO CKOJIBKO, U ITpoUee).

[lepexonuTe OT clIOBECHOW (POPMYJIUPOBKH 3a7aud K €€ anredpandeckod MOAENIU ¢
IIOMOILBIO COCTaBJICHHsI YPaBHEHUS WM CUCTEMbl YPAaBHEHHW, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M ITOJYYEHHBII pe3yJIbTar.

[IpuMeHsATh CBOWCTBA YHMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLIEHKH, pEIIaTh
JUHEWHbIC HEPABEHCTBA C OJHOM MEPEeMEHHONW W UX CHUCTEMBI, J1aBaTh TpaPUUECKyIO
WUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[lonumMaTe ¥ HKCNONB30BaTh (YHKIHMOHAJIBHBIE TOHATUS M A3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHUSs1), ONMPEAEIATh 3HaueHne (QYHKLIHUHU MO 3HAYEHUIO apryMEHTa,
onpenensTh CBOMCTBA (YHKLIMHU 10 €€ rpaduKy.

Crpoutb rpaduku d7eMeHTapHbIX QYHKUIUN BUJIA:

y = k/X, y = X2,y =x3,y = |X|, Y = VX, OIHCBIBaTH CBONCTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K koniy oOyuenuss B 9 kiacce oOyyarolmuidcs MOMYYUT CIEAYIOUIUME MPEIMETHbIE
pe3ybTaThI:

Yucua ¥ BbIYMCICHUS

CpaBHHBATh U YIIOPSIIOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoinonssTs apudmMeTnyeckue JeMCTBUS C pallMOHATbHBIMU YHCIIAMU, COYETas! YCTHBIE U
MMCbMEHHbIE TPUEMBI, BBITIOJIHATH BBIYUCICHUS C UPPAIMOHAIBHBIMU YUCIIAMH.

HaxonuTth 3HaYeHus CTENEHEN C LEeIbIMU TOKA3aTeIIMU U KOPHEH, BBIYUCIISITh 3HAYECHHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyTisTh NEHCTBUTEIBHBIE YKCIIA, BBIIOJHATH NPUKUAKY pPE3yJbTaTa BBIYMCIICHHM,
OLICHKY YHCJIOBBIX BBIPAKECHUU.

YpaBHeHUs U HEPABEHCTBA

PemaTep nuHEiHBIE M KBaJpaTHbIE YPaBHEHWsS, YpaBHEHUsS, CBOJSLIMECS K HHM,
npocTeiiime ApoOHO-pallMOHANIbHBIE YPaBHEHHS.



Pemate cuctemsl ABYyX JIMHEMHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMUA U CUCTEMBI JIBYX
YPABHEHHUM, B KOTOPBIX OJTHO YPABHECHHE HE ABJISCTCS JTUHECUHBIM.

Pemath TekCTOBBIE 3ajauu aareOpanvyecKMM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpPaBHEHUSI WJIU CUCTEMBI JBYX YPaBHEHUU C JIByMs IEPEMEHHBIMHU.

[IpoBOIUTH MPOCTEHMIINE UCCIACTOBAHUS YPABHCHUN U CUCTEM YPABHEHMI, B TOM YHCIIC
C MPUMEHEHHEM TpapUUeCKUX MpeACTaBICHUI (yCTaHABIMBATh, UMEET JIU YpPaBHECHUEC WIIH
cUCTeMa YPaBHEHUM pEelIeHUs, €CIIU UMEET, TO CKOJIBKO, U MpoYee).

Pemate nuHEHHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cHCTEMBI JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHNE CUCTEMbI HEPABEHCTB HA YHCIOBOM MPSIMOH,
3alMCBIBATh PEIICHUE C MTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEIICHUM PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTh (hyHKIIMY U3yYEHHBIX BUIOB. [l0Ka3bIBaTh CXEMATHUYECKU PACIIOIOKECHUE

Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB ¢pyHKIui Buga: Y = kx, y = kx + b, y = k/x, y = ax2
+bx+c,y=x3,y= VX, y = |X|, B 3aBuUCHMOCTH OT 3HaUEHUI KOA(PPUIIUSHTOB, OITUCHIBATD
CBOMCTBA (DYHKIIHA.

Crtpouth 1 n300pakaTb CXeMaTUUECKH rpadMKu KBaIpaTHUHbIX (DYHKIUH, OMHCHIBATH
CBOMCTBA KBaJAPATUYHBIX (DYHKIIHH 11O UX rpadukam.

PacrosnaBaTh KBampaTH4HYO (QyHKIUIO 10 QopMyse, TPUBOAWTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, GU3HKHU, TCOMETPHH.

YuciioBble MOCT€10BATEILHOCTH H IPOrpeccun

Pacnio3zHaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO TPOrPECCUH MTPH Pa3HBIX CIIocobax
3a/1aHusl.

BEBITOTHATE BBIMUCICHUS C UCTOIB30BaHUEM (HOpMyH N-TO ujieHa apuMETUIECKOU U
Ir€OMETPUUECKOU MPOrPECCHU, CyMMBI IIEPBBIX N YJICHOB.

N300pakath 4aeHbI MOCIEI0BATEILHOCTH TOYKAMU HAa KOOPAUHATHOMN TUIOCKOCTH.

Pemate 3amaum, CBsi3aHHBIC C YUCITOBBIMH ITOCEA0BATEILHOCTSMHU, B TOM YHCIIE 3a]]a4H
U3 peaJIbHOM KU3HU (C UCTIOIB30BAaHUEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHH).
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC

KoaunuyecTBO 4acoB

Ne duekTpoHHbIe (LM (POBbLIE)
HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl Konrpoabusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
bu6nmoreka IIOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Uwucna u Beruucienusi. CTeneHp ¢ 1eIbIM MoKa3aTeaemM 7 bubmmorexa [JOK
' t https://m.edsoo.ru/7f417af8
. . bubnuorexa [JOK
3 Anrebpandeckue BeIpakeHus. KBajpaTHbIN TpéxuiieH 5 1 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
4 Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 15 1 https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble ypaBHEHUs 15 1 https://m.edsoo.ru/7f417af8
. bubnuoreka [IOK
6 VYpaBHeHus 1 HepaBeHCTBAa. CUCTEMBI ypaBHEHHUN 13 https://m.eds00.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
) .
8 YHKUHH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
) 4
o YHIUHH. HHCIOBbIE QYHKLAH o https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
10 TosToperne 1 0bobmene 0 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne KoaudecTBO 4yacoB
HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI JyeKTpOHHBIE (HU(PPOBbLIE)
n/n Bcero  KontpoabHbie IIpakTnuyeckue
o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
. bu6mmoreka [IOK
1 Hucna v BeruncieHus. J{eficTBUTENIbHBIE YU CIIA 9 https://m.eds0o.ru/7f419d08
9 YpaBHeHUS 1 HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 1 bubnnoreka [HOK
IIEPEMEHHOMN https://m.eds00.ru/7f419d08
. bu6mmoreka [IOK
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI YpPaBHCHUM 14 1 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7£419d08
bubmuorexa [JOK
) 1 1
> YHEHIH 6 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 1 1
6 WCJIOBBIE MOCJIEI0BATEILHOCTH 5 https://m.edsoo.ru/7f419d08
. bu6mmoreka [IOK
7 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allks 3HAHUN 15 1 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 99 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne Tema ypoka Koan4gecTBO 4acoB
n/n Bcero | KoHTpoJbHbIe padoThl
1 [ToHsATHE palMOHAIILHOTO YUCIIA 1
2 Apudmerndeckue IeUCTBHUS C pallMOHATLHBIMU YHCIIAMU 1
3 Apudmernieckre IeHCTBUS C pallMOHATLHBIMU YHCIAMHU 1
4 Apudmernueckre ISHCTBHS C PalMOHATBHBIMHA YHCIAMU 1
5 Apudmernieckre IeHCTBUS C pallMOHATLHBIMUA YHCIAMHU 1
6 Apudmerndeckue 1eHCTBHS ¢ pallMOHAIBHBIMHA YHCIAMU 1
7 CpaBHeHue, ynopsj04MBaHUE PAllMOHATIbHBIX YHCEI 1
8 CpaBHeHue, ynopsIouuBaHUE PALMOHAIBHBIX YUCEll 1
9 CpaBHeHue, ynopsIoYuBaHUE PALMOHAIbHBIX YHCEIl 1
10 Crenenb ¢ HaTypalbHBIM [1OKA3aTEIEM 1
11 Crenenb ¢ HaTypaJlbHbIM [1OKA3aTEIEM 1
12 Crenenb ¢ HaTypaJlbHbIM [1OKA3aTEIEM 1
13 CreneHb ¢ HaTypaJlbHBIM [1OKA3aTEIEM 1
14 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
15 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOU, MPOLIEHTHI U3 PeasIbHOM MPAKTUKU 1
16 Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOU, MPOLIEHTHI U3 PeasIbHOM MPAKTUKU 1
17 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOU, MPOLIEHTHI U3 PeaIbHOM MPaKTUKU 1
18 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOU, MTPOLIEHTHI U3 PeaIbHOM MPAKTUKU 1
19 [Tpu3HAaKH JETUMOCTH, PA3JIOKEHHSI HA MHOKHTENN HATypaJIbHBIX YHCEI 1
20 [Tpu3HaKK JeTUMOCTH, Pa3I0’KEHHsI HA MHOKUTENN HaTypalbHbIX YHCEl 1
21 Peanbubie 3aBucumoctH. [Ipsmas 1 o6paTHas mpoONOPLHOHATILHOCTH 1
22 Peanbubie 3aBucumoct. [Ipsmas 1 o6paTHas NpONOPLHUOHATILHOCTH 1
23 Peanbubie 3aBucumocTH. [Ipsmas 1 o6paTHas IpONOPLUOHATIBHOCTH 1
24 Peanbubie 3aBucumocTH. [Ipsmas 1 o6paTHas IpONOPLUOHATIBHOCTH 1
25 KonTtponbHas pabota no Teme "PanmonanbHble yncia" 1 1
26 BykBeHHbIE BBIpaXKEHUS 1
27 DopmyJbl 1
28 DopmyJbl 1




29

IIepemeHnHbIe. JlOoITyCTUMBIE 3HAYEHUS IEPEMEHHBIX

1
30 [IpeoOpa3oBanue OyKBEHHBIX BRIPAKEHUI, pACKPBITHE CKOOOK U MPUBEACHUE MOJOOHBIX ClIaraeMbIX 1
31 [IpeoOpa3oBanue OyKBEHHBIX BHIPAKEHUH, pACKPBITHE CKOOOK U MPUBEACHUE MOJOOHBIX ClIaraeMbIX 1
32 [IpeoOpa3oBanue OyKBEHHBIX BHIPAKEHUH, pACKPBITHE CKOOOK U MPUBEACHUE MOJOOHBIX ClIaraeMbIX 1
33 [TpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK U MPUBEICHUE TTOIOOHBIX CIIaraeMbIX 1
34 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTeIeM 1
35 CBOIACTBa CTETICHHU C HATYPAJIbHBIM ITOKA3aTEIEM 1
36 CBOIiCTBa CTETICHHU C HATYPaJIbHBIM ITOKA3aTEIEM 1
37 MHorousneHsbl 1
38 MHorouseHsbl 1
39 CiioxeHue, BBIUYUTaHUE, YMHOKEHUE MHOTOYWICHOB 1
40 Ciio)keHue, BBIYMTaHHUE, YMHOXKEHHE MHOTOUYJICHOB 1
41 CnoxxeHue, BBIYMUTaHHUE, YMHOKEHHE MHOTOUYJICHOB 1
42 CrnoxxeHue, BBIYMUTaHUE, YMHOYKEHHE MHOTOUYJICHOB 1
43 @opMyIIbl COKPALIEHHOTO YMHOXKEHUS 1
44 @opMyIIbl COKPALIEHHOTO YMHOXKEHUS 1
45 DopMyJIbl COKPALLIEHHOTO YMHOKEHUS 1
46 @opMyIIbI COKPAIEHHOTO YMHOXKEHUS 1
47 DopMyJIbl COKPAIEHHOTO YMHOKEHUS 1
48 Pa3nokeHre MHOTOUYJIEHOB HA MHOYKUTEIU 1
49 Pa3nokeHre MHOTOUYJI€HOB HA MHOYKUTEIU 1
50 Pa3noskeHre MHOTOUYJIEHOB HA MHOYKUTEIU 1
51 Pa3noskeHre MHOTOUYJIEHOB HA MHOYKUTEIU 1
52 KonTponbHas pabota no Teme "Anredpandeckue BolpakeHus" 1
53 VYpaBHeHue, npaBuiia IpeoOpa3oBaHUsl YpaBHEHUS, PABHOCUJIBHOCTh YPAaBHEHUN 1
54 JluneiiHOe ypaBHEHHE C OJIHOM MEpEeMEHHOMN, pelIeHIe TUHEHHBIX YpaBHEHHUH 1
55 JIuneiHOe ypaBHEHHE C OJIHOM MEpEMEHHOMN, pelIeHIe TUHEHHBIX YpaBHEHUH 1
56 JIuneliHOe ypaBHEHHE C OJTHOW NTEPEMEHHOM, pEeIEHUE JIMHENHBIX YPaBHEHU I 1
57 Pemrenue 3a1a4u ¢ TOMOIIBIO YpPaBHEHHI 1
58 Pemrenue 3a1a4u ¢ TOMOIIBIO YPaBHEHHM 1
59 Pemrenue 3a1a4u ¢ TOMOIIBIO YPaBHEHHM 1
60 Pemrenue 3a1a4u ¢ TOMOIIBIO YPaBHEHHM 1
61 JluneitHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €T0 rpaduK 1




62

JluneliHoe ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €ro rpaduk

1
63 Cuctema IByX JHHEHHBIX YPaBHEHHH ¢ ABYMS IIEpEMEHHBIMU 1
64 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH ¢ JBYMsI IEPEMEHHBIMU 1
65 Cuctema IByX JHHEWHBIX YPaBHEHHH C ABYMS IIEpPEMEHHBIMU 1
66 Cuctema IByX JHHEHWHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU 1
67 Pemienue cucrem ypaBHEHHI 1
68 Pemenue cucreM ypaBHeHUH 1
69 Pemenue cucreM ypaBHEeHUH 1
70 Pemenue cucreM ypaBHEeHUH 1
71 Pemenue cucreM ypaBHEeHUH 1
72 KontponbHas padota nmo teme "JIuHeiHbIe ypaBHEHUS" 1
73 Koopaunara Touky Ha IpsMoit 1
74 YucnoBble TPOMEKYTKH 1
75 YucoBble TPOMEKYTKH 1
76 PaccrosiHne Mexay 1ByMsi TOYKaMH KOOPAVMHATHOW MPSIMOM 1
77 PaccrosiHne Mexay 1ByMsi TOYKaMH KOOPAUHATHOW MPSIMOM 1
78 [IpsimoyrosibHas cuCTEMAa KOOPJIAMHAT Ha TJIOCKOCTH 1
79 [IpsimoyrosibHas cucTEMa KOOPJMHAT Ha TJIOCKOCTH 1
80 [Tpumeps! rpaukoB, 3a1aHHBIX HopMyTamMH 1
81 [Tpumeps! rpaukoB, 3a1aHHBIX HopMyTamMH 1
82 [Tpumeps! rpaukoB, 3a1aHHBIX HopMyTamMH 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH 1
84 Urenue rpauKoB peasibHbIX 3aBUCUMOCTEN 1
85 Urenue rpavKoB peaibHbIX 3aBUCUMOCTEN 1
86 [TonaTne GpyHKINU 1
87 I'paduk pyHkumm 1
88 CaoiicTBa GhyHKIMI 1
89 CaoiicTBa GhyHKIMN 1
90 JIuneiinast GpyHKIUSA 1
91 Jluneiinas QpyHKIUsA 1
92 IToctpoenue rpaduka TuHEHHON QyHKIMH 1
93 IToctpoenue rpaduka TuHEHHON QyHKIMH 1
94 KonTponbHas pabota no Teme "Koopaunats! u rpaduku. Oynkuun" 1




95 [ToBTOpEHNE OCHOBHBIX MOHSATUI M METO/I0B, 0000IICHIE 3HAHHIA 1
96 I'padux pynkuum y =[x| 1
97 I'padux pynkunm y =[x| 1
98 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Ki1acca, 00001IeHre 3HaHUH 1
99 [ToBTOpEHNE OCHOBHBIX MOHSATUI M METOJIOB Kypca 7 Kilacca, 0000IIeHne 3HaHU ! 1
100 [TpomexyTounas atrrecranus. Bcepoccuiickasi mpoBepodHas paboTa 1
101 [ToBTOpEHME OCHOBHBIX MOHATHA U METOJOB Kypca 7 Kjacca, 00001eHne 3SHaHU I 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOAOB Kypca 7 Kjacca, 00001eHne 3SHaHU I 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




8 KUIACC

Ne Tema ypoka KonuyecTBo yacos
n/n Bcero  KoutpoibHbie padoThbl
1 KBaaparHplii KOpEeHb U3 YUCIIA 1
2 [TonsiTre 006 UppaIMOHATEHOM YHUCIIE 1
3 JlecsaTnaHbIC MPUOIMIKEHHSI HPPAITMOHATBHBIX YHCEIT 1
4 JlecsaTnuHbIe IPUOIMKCHHS UPPAITMOHATBHBIX YHCEIT 1
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHUE IEHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHUE 1EHCTBUTENBHBIX YUCEI 1
8 Apudmernaeckuii KBaIpaTHBIA KOPEHb 1
9 YpaBHeHHE BHIA X* = a 1
10 CaoiicTBa apu(pMeTHUECKUX KBAPATHBIX KOPHEH 1
11 CaoiicTBa apu(pMeTHIECKUX KBAPATHBIX KOPHEH 1
12 [Ipeobpa3oBaHre YHCITOBBIX BBIPAXKEHUN, COJEPIKAIIMX KBAIPATHbIE KOPHU 1
13 [IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUN, COJEPKAIINX KBaIPATHbIE KOPHU 1
14 [Ipeobpa3oBaHre YHCTOBBIX BBIPAXKEHUN, COJEPIKAIINX KBAIPATHBIE KOPHU 1
15 [Ipeobpa3oBaHre YHCTOBBIX BBIPAXKEHUN, COJEPIKAIINX KBAIPATHBIE KOPHU 1
16 CreneHsb C 11eJIbIM IOKA3aTeNeM 1
17 CranpmapTHas 3anuch yncia. PazMepbl 00bEKTOB OKpYKArOMIEro MUpa (OT JJIEMEHTAPHBIX YaCTHIL J10 1
KOCMHUYECKHX 00BEKTOB), UIMTEILHOCTh MIPOIECCOB B OKPYKAIOIIIEM MUPE
18 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 1
19 CBoiicTBa CTENEHH C LIEJIBIM NTOKa3aTelleM 1
20 CBoiiCcTBa CTENEHU C LIEJIBIM MTOKa3aTelIeM 1
21 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 1
22 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 1
23 KBanpaThbiii TpéxunieH 1
24 KBanpaThsiii TpéxuiieH 1
25 Paznokenne KBaipaTHOrO TpEXUIeHAa HA MHOKHUTEIN 1
26 Paznoxenne KBapaTHOTO TPEXUIEHA HA MHOKHTEIH 1
27 KonTponbhas padota no temam "KBagparusie kopHu. Crenenu. KBaapaTtusiii Tpexusnen" 1 1
28 Anrebpandeckas 1po0b 1




29

HOHYCTI/IMBIG SHa4YCHUA ICPEMCHHBIX, BXOJAIINUX B anre6panqec1<ne BBIpa>KCHUA

1
30 JlomycTrMble 3HaUYCHUS TEPEMEHHBIX, BXOASIINX B alreOpandecKue BoIpaKeHUs 1
31 OCHOBHOE CBOMCTBO aJIreOpandecKoi 1podu 1
32 Cokpaienue apooei 1
33 Cokpaienue apooei 1
34 Coxkpamenue apobeit 1
35 CrnoxeHue, BHIYMTAaHHE, YMHOKCHHE U JICICHUE alreOpandeckux apooeit 1
36 CrnoxeHue, BHIYMTaHHE, YMHOKCHHE U JICICHUE alredpandeckux Apooeit 1
37 CrnoxeHue, BBIYUTaHHE, YMHOKCHHE U JICIEHUE adredpandeckux Apooeit 1
38 CroxeHue, BBIYMTaHHE, YMHOKCHHE U JICJIEHUE alredpandeckux Apooeit 1
39 [TpeoOpa3oBaHue BEIPAKEHHH, COIEPIKANIUX alreOpandecKkue apoou 1
40 [IpeoOpaszoBanue BeIpaXKEHUH, COIepKAIIUX alredpandecKkue Apoou 1
41 [IpeoOpaszoBanue BeIpaXKEHUH, COIepKAINX alredpandecKue Apoou 1
42 KontposbHas padota nmo teme "Anredpandeckas 1poos" 1
43 KBagparHoe ypaBHeHHE 1
44 HemnonHoe kBagpaTHOE ypaBHEHUE 1
45 HemnonHoe kBagpaTHOE ypaBHEHUE 1
46 @opMyia KOpHEH KBaPATHOIO YPaBHEHUs 1
47 dopMya KOpHEW KBaPATHOTO YPaBHEHUS 1
48 dopMya KOpHEW KBaAPATHOTO YPaBHEHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
51 Peurenue ypaBHeHUM, CBOASIIMNXCS K KBaIpaTHBIM 1
52 Pemrenue ypaBHeHUM, CBOASIIMXCS K KBaJIpaTHBIM 1
53 [Tpocreiinme ApoOHO-pallMOHATIbHbIE YPAaBHEHHS 1
54 [Tpocreiinume ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS 1
55 Pemiennie TeKCTOBBIX 3a71a4 ¢ TOMOIIIbIO KBaIPATHBIX YpaBHEHUH 1
56 Pemiennie TeKCTOBBIX 3a71a4 ¢ TOMOIIIbIO KBaIPATHBIX YpaBHEHUH 1
S7 KonTponbnas pabota no Teme "KBagparnsie ypaBHeHUs" 1
58 JIuHeltHOe ypaBHEHHUE C JBYMS IEPEMEHHBIMH, €T0 rpaduK, IPUMEpHI PEIICHHS YPAaBHEHHA B TIEITBIX 1

quciaax




JluneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU, €T0 IpadUK, MPUMEPHI PELICHHS YPAaBHEHHUM B LEIBIX

59 1
qucIax
60 JIuHeitHOe ypaBHEHHUE C ABYMS IIEPEMEHHBIMU, €T0 IpaduK, IPUMEPHI PELICHHUS YPAaBHEHHUN B IEITBIX 1
quciIax
61 Pemienue cuctem JBYX JIMHEHHBIX YPaBHEHUH C JBYMs [IEpEMEHHBIMU 1
62 Pemienue cuctem NBYX JIMHEHHBIX YPaBHEHUH C JBYMs IEpEMEHHBIMU 1
63 Pemienue cuctem JBYX JIMHEHHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU 1
64 IIpuMepsl pelieHus: CUCTEM HEIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU 1
65 IIpuMepsl perieHus: CUCTEM HEIIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU 1
66 I'paduueckas nHTEpIIpETALUS YPABHEHUS C ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHH ¢ 1
JBYMs IIEpEMEHHBIMU
67 I'paduueckas MHTEpHIpeTaLUs YPaBHEHUS C ABYMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHM ¢ 1
JIBYMS TIEpEMEHHBIMA
68 Pemrenue TeKCTOBBIX 3a1a4 C MOMOIIBIO CUCTEM YpaBHEHUN 1
69 Pemrenue TeKCTOBBIX 33a71a4 C MOMOIIBIO CUCTEM YpaBHEHUH 1
70 Perienue TeKCTOBBIX 3aj1au C MOMOIIBIO CUCTEM YpaBHEHUH 1
71 UwucoBble HEPABEHCTBA U UX CBOMCTBA 1
72 UwucoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 01HOI MTepeMeHHOM 1
74 JInHelHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX PELICHUE 1
75 JIuHelHbIe HEpaBEHCTBA C OAHON EPEMEHHOM U UX pellleHne 1
76 JInneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE 1
77 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pelleHne 1
78 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pelIeHne 1
79 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pelleHne 1
80 N300paxeHue perieHrs JMHEHHOr0 HEPaBEHCTBA U UX CUCTEM Ha YMCIIOBOM MPsIMOi 1
81 N300pakeHne penieHns JMHEHHOT0 HepaBEHCTBA U MX CUCTEM Ha YMCIIOBON MPSAMOM 1
82 KonrtponsHas pabora o temam "HepaBencta. Cuctemsl ypaBHEHUI" 1
83 [Tonarue QpyHKIUU 1
84 OO6nacTp ornpeieeHUs] © MHOXKECTBO 3HaUEHUH QyHKIH 1
85 CrniocoOb1 3a1anust pyHKIHI 1
86 I'paduk GyHkIHH 1
87 CaoiicTBa QyHKIIMH, UX OTOOpakeHHe Ha Tpaduke 1




88 Utenue u noctpoeHue rpadukoB GyHKIHHA 1
89 [Tpumeps! rpadukoB QPYHKITHUH, OTPAXKAIOMINUX peaTbHBIE TPOIIECChI 1
90 @DyHKIUH, OMHUCHIBAIOIIUE MTPSIMYIO M OOPATHYIO MPOMIOPIIUOHAIBHBIC 3aBUCUMOCTH, UX T'paduKu 1
91 ['unepbona 1
92 ['unepbona 1
93 I'padux pynkuum y = x> 1
94 I'padux pynkuum y = x> 1
95 Oynkun Y =X,y = X3,y = VX, Y = [x|; rpadudeckoe perieHue ypaBHEHHH U CHCTEM YpaBHEHUI 1
96 [TpomexyTouHas arrecranus. Bcepoccuiickasi mpoBepouHasi pabota 1
97 [ToBTOpEHME OCHOBHBIX MOHATUN M METOJIOB KypcoB 7 U 8 KJlaccoB, 00001eHre 3Hanuii/ Beepoccuiickast 1
poBepoYHasi padboTa
98 [ToBTOpPEHNE OCHOBHBIX MOHIATHI U METOJOB KypcoB 7 U 8 Ki1accoB, 0000IIICHIE 3HAHUI 1
99 [ToBTOpPEHNE OCHOBHBIX IMOHSATHI H METOJIOB KypcOB 7 U 8 KilaccoB, 00001IIeHNEe 3HAHUHT 1
100 [ToBTOpEHNE OCHOBHBIX MOHITHN M METOJIOB KYpCcOB 7 M 8 KJIaCCOB, 0000IIIEHNE 3HAHUI 1
101 [ToBTOpEHUE OCHOBHBIX MOHITHN M METOJIOB KYpCcOB 7 M 8 KJIaCCOB, 0000IIIEHNE 3HAHUI 1
102 [ToBTOpEHNE OCHOBHBIX MOHITHN M METOJIOB KYpcOB 7 M 8 KJIaccoB, 0000IIeHNE 3HAHUI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

No TeMma ypokKa Kojn4yecTBO 4acoB
n/n Bcero KontpoabHbie padoThbl
1 PanmonanbHble yKcia, UPpallMOHATIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHBbIE IeCTUYHBIE IPOOH 1
2 MHOXeCTBO IeHICTBUTENBHBIX YUCEIT; AEHCTBUTEIbHbBIE YUCIIA KAK OECKOHEUHBbIE IeCATUUHBIE IPOOH 1
3 B3aumho OZIHO3HAMHOE COOTBETCTBAE ME3KY MHOKECTBOM JEMCTBUTENIBHBIX YUCET U MHOYKECTBOM TOUYEK 1
KOOPAMHATHOH MpsIMOi
4 CpaBHeHUE IEHCTBUTENBHBIX YUCEll, apU(PMETUIECCKHIE ACUCTBUS C JeHCTBUTEILHBIMU YUCIIAMHU 1
5 [TpubmmxkEHHOE 3HAYCHHUE BEJTMYUHBI, TOYHOCTD MPUOJIMIKCHHS 1
6 OxkpyriieHue yucen 1
7 OxkpyriieHue yucen 1
8 ITpukuKa 1 OLIeHKa Pe3yIbTaTOB BHIYMCIECHUI 1
9 [TpukuKa ¥ OLleHKa Pe3yIbTaTOB BHIYMCIECHUI 1
10 JIuneitHoe ypaBHeHue. Perienue ypaBHeHUH, CBOJISAIIMUXCS K TMHEHHBIM 1
11 JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMUXCS K JINHEWHBIM 1
12 KBagparHoe ypaBHeHue. Pemienne ypaBHEHHM, CBOJAIIMXCS K KBAPATHBIM 1
13 KBanparHoe ypaBHeHue. Penienne ypaBHEHUH, CBOAANINXCS K KBAAPATHBIM 1
14 bukBanpaTHbie ypaBHEHUS 1
15 bukBanpaTHbie ypaBHEHUS 1
16 [IpuMepsl perieHus ypaBHEHUM TPETbEW U YETBEPTOU CTEIICHEN pa3IoKEHUEM Ha MHOKHUTEIN 1
17 [IpuMepsl pelieHns ypaBHEHUM TPEThEeU U YETBEPTOU CTEIIEHEN pa3IoKEHUEM Ha MHOKUTEIIU 1
18 Pemienue 1poOGHO-paIlOHANIBHBIX YPaBHEHUI 1
19 Pemienue 1poOGHO-pallMOHANIBHBIX YPaBHEHUI 1
20 Perienue TeKCTOBBIX 33aJa4 aJireOpandeckuM METOJIOM 1
21 Perienue TeKCTOBBIX 33/1a4 aJIreOpanyeckuM METOJIOM 1
22 Pemrenne TeKCTOBBIX 3a1a4 aIreOpandecKiuM METOJIOM 1
23 KonTposnpHas padota 1o Teme "YpaBHEHHUS ¢ OJTHOM IMepeMeHHOH " 1 1
24 VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk 1
25 VYpaBHeHHE ¢ ABYMs [IEPEMEHHBIMH U €ro rpaduk 1
26 Cucrema IByX JHHEHHBIX YPaBHEHHH C JIBYMsI IIEPEMEHHBIMHU | €€ pelieHne 1
27 Cucrema IByX JTUHEHHBIX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMH U €€ peleHue 1




28

CucreMa IByX JUHEUHBIX YPAaBHEHUH C ABYMsSI IEPEMEHHBIMU U €€ PEIICHUE

1
29 Cuctema AByX JMHEHHBIX YpaBHEHHH ¢ AByMs IEPEMEHHBIMU U €€ pelieHne 1
30 Pemienue cuctem JBYX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM CTENEHU 1
31 Pemienue cuctem JBYX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM CTENEHU 1
32 Pemienue cuctem JBYX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM CTENEHU 1
33 Pewrenne cucreM IByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOM CTEIIEHU 1
34 I'paduueckas HHTEpIIPETALIUS CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH 1
35 Pemienue TeKCTOBBIX 3324 alIre0pandeckuM crocoOom 1
36 Pemrenue TeKCTOBBIX 33724 alIreOpandeckuM criocoOom 1
37 KonTponbhas padora no teme "Cucremsl ypaBHEHUN" 1
38 UwucoBble HEPAaBEHCTBA U UX CBOMCTBA 1
39 UwucoBble HEPABEHCTBA U UX CBOMCTBA 1
40 JIuHeliHbIE HEPABEHCTBA C OJIHOM EPEMEHHOM U UX pelleHne 1
41 JIuHeliHbIE HEPABEHCTBA C OJIHOM EPEMEHHOM U UX pelIeHne 1
42 JIuHeliHbIE HEPABEHCTBA C OJIHOM EPEMEHHOM U UX pelIeHue 1
43 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOW EPEMEHHOM U UX pelIeHUE 1
44 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM NEPEMEHHON U UX pellIeHne 1
45 CucreMbl TUHEHMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pelIeHne 1
46 KBagpaTHble HEPaBEHCTBA U UX pELICHUE 1
47 KBagpaTHble HEpaBEHCTBA U UX PELICHUE 1
48 KBagpaTHble HEPaBEHCTBA U UX pELICHUE 1
49 KBagpaTHble HEPaBEHCTBA U UX pELICHUE 1
50 KBaznpaTHble HEPaBEHCTBA U X PEILICHUE 1
51 I'padrueckas MHTEpIIpEeTaIUs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU 1
52 I'paduueckas MHTEpIIpeTaIUsl HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEpEMEHHBIMU 1
53 KonrtponsHas padora no reme "HepasencTna" 1
54 KBangparuunas ¢pyHkuus, e€ rpaguk 1 cBoiicTBa 1
55 KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoiicTBa 1
56 KBanpatuunas ¢pyHkuus, e€ rpaduk 1 cBOHCTBa 1
57 [Tapa6osa, KOOpAMHATHI BEPIIUHBI TaPab0IIbl, 0Ch CAMMETPHUH MapadoIIbl 1
58 [Tapaboma, KOOpAMHATHI BEPIIUHBI Tapad0IIbl, 0Ch CAMMETPHH MapadoIIbl 1
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[Tapabosa, KOOpaAMHATHI BEPIIMHBI TapadoIIbl, 0Ch CAHMMETPHH TapaldoJIbl

1
60 [Tapa6osa, KOOpIMHATHI BEPIIUHBI TapaboIbl, 0Ch CAMMETPHH MapadoIIbl 1
61 [Tapa6osa, KOOpAMHATHI BEPIIUHBI TapabO0Ibl, 0Ch CAMMETPHH MapadoIIbl 1
62 [Tapa6osa, KOOpMHATHI BEPIIUHBI TapaboIbl, 0Ch CAMMETPHH MapadoIIbl 1
63 I'paduku pynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x] 1
64 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
65 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
67 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
69 KontponbHas padota nmo teme "dyHkiun" 1
70 [ToHsATHE YHUCIOBOH ITOCIEIOBATEIILHOCTH 1
71 3amaHue Mocie0BaTeIbHOCTH PEKYpPPEHTHON hopMyIioil u popmyioii N-ro uieHa 1
72 Apudmerrdeckas ¥ TeOMETPUIECKas TPOTPECCUU 1
73 Apudmerrdeckas 1 TeOMETPUIECKas IPOTPECCUU 1
74 @opmyIiel N-TO WieHa apuPMETHUECKON U Te€OMETPUUECKON IPOrPECcCHii, CyMMbI IEPBBIX N WIEHOB 1
75 ®opmyIibl N-ToO WieHa apuPMEeTHIECKON U TEOMETPHUECKON IPOTPECCUi, CyMMBI ITEPBBIX N WICHOB 1
76 ®opMyJibl N-To WwieHa apuPMETHUECKON U T€OMETPUUECKON POrPeCcCcHii, CyMMbI IEPBBIX N WIEHOB 1
77 ®opMmyJiel N-To WwieHa apuPpMETHUECKON U T€OMETPUUECKON IPOrPeCcCHii, CyMMbI IEPBBIX N UJIEHOB 1
78 ®opMyJibl N-To WwieHa apuPpMETHUECKON U T€OMETPUUECKON POrPeCcCHil, CyMMbI IEPBBIX N WIEHOB 1
79 N300paxeHune 4ieHoB apupMeTUUECKO U TeOMETPUUECKOM MPOTrpeccHii TOUKaMH Ha KOOPAMHATHOMN 1
IJIOCKOCTH
80 N300pakeHne 4wieHOB apu(pMeTHUECKOM U TeOMEeTpUYECKON POrpeccuii TOUKaMu Ha KOOPAWHATHON 1
TUTOCKOCTH
81 JIuHEeNHBIN ¥ SKCIOHEHIMAJIbHBIA POCT 1
82 CnoskHbIe TPOLIEHTHI 1
83 CnoskHbIE TPOLIEHTHI 1
84 KonTtponbHas pabora o Teme "YucinoBsle mocieoBaTenbHoCcTu" 1
85 [ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3alMsl 3HaHUH. 3auck, CpaBHEHUE, IEMCTBUS C NEHCTBUTEIbHBIMU 1
YHCIIAMHU, YUCIIOBAsH TIPsiMast
86 [ToBTOpenue, 0000IIeHNE U cUcTeMaTH3alus 3HaHUH. [IpOIeHTHI, OTHOIIEHWSI, TPOTIOPIIUN 1
87 [ToBTOpenue, o0o0IIeHNE U cucTeMaTh3anus 3HaHuil. OKpyriieHue, NpubImKeHue, OlleHKa 1




[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS 3HAHHH.

Pemenne TekCTOBBIX 3a7a4 apuPMETHUECKUM

88 1
crocobom
89 [ToBTrOpenue, 0000IIeHNE U CUCTEMAaTH3alMs 3HaHU. Perenne TeKCTOBBIX 3a/1a4 apu(hMETHUECKUM 1
Croco6oM
90 IToBTOpenue, 00001IeHNE U cUCTeMaTH3alMsl 3HaHul. Perienne TeKcToBbIX 3a/1a4 apu(pMETHUECKUM 1
crocobom
91 [ToBTrOopenue, o600mIeHne u cucreMaTu3anus 3Hanui. [IpeodpaszoBanue anredpandeckux BBIPAKECHUH, 1
JOIyCTUMbIE 3HAYCHUS
92 IToBTOpenue, o0o0IeHNe U cucTeMaTu3anus 3HaHui. [IpeoOpa3zoBaHue anredpandyeckux BhIPAXKEHUH, 1
JOIyCTUMbIE 3HAYCHUS
93 IToBTOpenue, o0o0mIeHNe U cucTeMaTu3anus 3Hanuil. [Ipeobpa3zoBanue anredpandyeckux BhIpaXKEHUH, 1
JIOTYCTUMbIE 3HAYEHUSI
94 [ToBTOpenue, 0600IeHNE U cUcTeMaTH3aHs 3HaHuH. DYHKINHU: TTOCTPOCHUE, CBOMCTBA N3yUSHHBIX 1
byHKIMI
95 IToBTOpenue, o0o01IeHNE U cucTeMaTH3alus 3HaHui. OYHKINU: IOCTPOEHUE, CBOMCTBA N3yUEHHBIX 1
byHKIUI
9% [ToBTrOpenue, 0000IIeHNE U cUCTeMaTH3aIMs 3HaHNH. DYHKINU: TTOCTPOCHUE, CBOMCTBA N3yUEHHBIX 1
byHKIMI
97 IIpomesxyTounas arrecrauus. KoHTponbHas paboTta 1
98 [ToBTOpEeHME, 00001IeHNE U crucTeMaTH3alus 3HaHuH. ['paduueckoe perieHre ypaBHEHUN U UX CUCTEM 1
99 [ToBTOpEeHME, 00001IEHNE U cucTeMaTH3alus 3HaHul. ['paduueckoe perieHre ypaBHEHUN U UX CUCTEM 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99




