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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEeYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TyMAaHUTApPHOI'O LHKIOB, €€ OCBOCHHE HEOOXOOUMO s
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pOJM MAaTEMaTHUYECKOIro
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsbl
o0OecrieynBaeT  pa3BUTHE yMEHHS  HAONIONaTh, CpaBHHUBATh, HaXOIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHe Kypca anreOpbpl 0OecrneurnBaeT pPa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYaroIIMXCs: OHM MCIOJb3YIOT JEAyKTHUBHBIE U WHIYKTHBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroIUMUCS SBJSIETCS pean3alienl AesITeIbHOCTHOTO IPUHIUIIA O0yUYEHUSI.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «Dynkium». Kaxnas w3 3TUX coaepKareabHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIaTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B cBs3H
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4ecKoro s3bika. CoaepiKaTelbHOM U CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «YWcia W BBIYHCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIIBHOM YHCIE. 3aBEpPLIEHUE OCBOEHHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 0OYYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeOOXOAUMOTo Uil pPElIeHUs 3ajad MaTeMaTUKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETIEH, OIMCAHUS TPOLECCOB U  SBJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS M MCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBIICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, IpaUyeckoro, BHOCUT BKJIAJI B (opMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC areopsl XapaKTEPU3yeTCs U3y4EHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHH U MPUHATHIE B ainredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUM W ydaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoautcst 357 yacoB: B 7 Kjacce
— 119 yacos (3,5 yaca B Hefento), B 8 kiacce — 119 vacos (3,5 yaca B Henento), B 9
kiacce — 119 yvacos (3,5 yaca B Hezento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM IOKa3aTeleM M €€ CBOWCTBA. 3aluCh 4YHUCia B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TPONOpUUN MpU pelIeHUH 3a/ay, pelIeHHe 3ajJad Ha JIBIKEHHE, padory,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble M HEYETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LENBIX YHCEII IPU PELICHUH 3a7a4 C IPAKTHYECKUM COJEPKaHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BrilpaxkeHne ¢ NEpEeMEHHBIMUA. 3HAUYEHUE BBIPAXKEHUS C TEPEMEHHBIMU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOroujieH CcTaHaapTHOro Bujaa. CTENneHb MHOTOWICHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpQKEHHH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpQXEHHH, Pa3HOCTb
KBaJpaTOB JIBYX BBIPD@KECHHUM, NPOU3BEACHUE PA3HOCTU U CYMMBbI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepeMeHHoW. KopeHps ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJEINb PEAIbHOW CUTYaIINH.



JIuneliHOE ypaBHEHME C OIHOM INEPEMEHHOU. YHCIIO KOPHEN JIMHEMHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IIOMOIIBIO JIMHEHMHBIX YPaBHEHUM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UncnoBsle TPOMEXYTKU. PaccTosiHue Mex Ty
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsaTtne QyHKuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

Jluneininas Qynkuus, e€ cpoictBa. ['padux nunenHoW ¢QyHkuuu. ['padux
¢dyuknuu Y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YMUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKpYXKAIOLIETO MHpa, JIUTEIbHOCTh TMPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CrnoxxeHre, BBIYUTAHWE, YMHOXXEHHWE U JIeJICHHE anreOpandeckux ApoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEN KBAaJIPATHOTO ypaBHEHUs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHCTBa. ClokKEHHE
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO0uacTh onpeaeneHnst 1 MHOXECTBO 3HaueHU GyHkumuu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-ii cremenn u ero cBoicTBa. CTeneHb ¢ palyMOHAIbHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHMI C ABYyMs ITIEpEMEHHBIMU. Pemenue mpocrenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

Uucnosele HepaBeHCTBA. PellleHne JTMHENHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajIoB. MeTOJl MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA € TapaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TPOMEKYTKHA BO3pACTaHHs M yObIBaHUSA (PYHKIUH,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢Qynkiuss u e€ cBoictBa. lcmonp3oBaHHE CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?uy
= a(x —m)? +n. Ioctpoenre rpadMKoB (yHKIMI ¢ IOMOILBIO IIPEOOPa30BAHUIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

Oyukius Y = X" ¢ HaTypaIbHBIM MOKa3aTesneM N u e€ rpaduxk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitne umCIOBOM mTocHenoBaTeIbHOCTH. KOHEUHbIE M OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMETHYECKO U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEEHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pPean3alii €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSTh MAaTEMATUYECKHWE 3HAHHWS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIBbHOTO XapaKTepa SKOJOTMYECKUX MTPOOJIeM U IMMyTeH UX pPEeIIeHNUs,

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHHS MpPOTrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MpU3HAK KiacCcU(UKaIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIHpPOBaTH W  NPEOOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOMpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uaiora, oOHapy)KUBaTh Pa3IMUUe U CXOJACTBO IMO3UIIMH, B KOPPEKTHOH (dopme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJabTaTa M KadeCTBO CBOETO BKJIajga B OOMMNA pe3yabTar IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBHIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIBHOCTH MOCTABICHHOMN ILIEIU U
YCIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa paIlMOHAJIBHBIX YHCENT MpH pPEUIeHUU 3aaad, MPOBEICHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia M CTENEHM C HaTypaJibHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CHUTyallud, BBINOJHATh MPUKUIKY W OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIBI, CXEMbI, YEpPTEXH, JPyTHe CPeACTBA TMPEACTABICHUS aHHBIX TMPU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yabTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEUYETHOE YMCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPAKEHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIET0 MHOXHUTEJS, TPYNIUPOBKH ClaraeMbiX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe mnpuMepsl Tap 4YUCEN, SBISIONIUXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpadUK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TI€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON MPSIMON TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaguyeckuid cnocod MpeAcTaBICHHUS W aHalu3a WH(opManuw,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (PYHKIMU, HauOoOJblllee M HaWMEHbILIEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku AJi UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHMsl BBIPAKEHUM, COIEPXKAIIUX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIICHUHN, N300paXkaTh ACHUCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMoCTb.

CBoOOMHO omepupoBaTh MOHSATUEM OCTaTKa IO MOJYJIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNbHbIE YPaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpPUMEHEHHEM TrpapUuecKuX MpeAcTaBleHUN (ycTaHaBIMBaTh, HMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT cloBeCHOW (OPMYIUPOBKM 3amadu K €€ aireOpamdecKoi
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIYYCHHBIN pe3ysbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[Tonnmate ¥ UCHOJB30BaTh (PYHKUHMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBOM (DYHKIIUU IO
e€ rpaduky.

K xoHIiry oOyueHust B 9 ki1acce oOy4aromuiics MOTyYuT CIAEIYIONIME MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepUpoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM II0KA3aTENEeM, HCIHOJb3YsS MpH HEOOXOJUMOCTH KaJbKYJATOD,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCIA, OKPYTJIATH
JNEWCTBUTEIIBHBIE YUCIIA, BBIINOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMEepUpOBaTH MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEWHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nuHeEVHbIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, HUCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METOIbI PABHOCUIIBHBIX MIPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-ii cTeneHen.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH MCCIIEIOBAHNS YPABHEHUN M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (yHKUUSA, Tpauk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh ONPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIHMH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJpPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUBHKHU, TEOMETPHH.

Omnpenensars MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU J1JIS pELICHUS 3a]1a4.

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouTh rpaduk ¢yakiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi 1 reoMeTpUYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCIIEIOBATEILHOCTH PAa3HBIMH CIOCOOAMHU: OMUCATEILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHWS] C HCIOJAB30BaHWEM (opMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3aa4d U3 PEaTbHOMN JXKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMeTh nipeacTaBieHUe O CXOIUMOCTH TIOCIEI0BATEIbHOCTH, YMETh HAXOIUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos
Ne n/mm HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KoHuTtpoabHbIe
padoTsbI
1 UMCJIA 1 BBIYMCIIEHU . PannonanbHble yncna (HOBTOPEHUE) 8
2 OYHKIUWU. Koopaunats! u rpadpuku. OyHKIHH 10 1
3 AJI'EBPAMYECKUE BBIPAXKEHU . BeipaxeHnus ¢ nepeMeHHbIMU )
4 YPABHEHUS U CUCTEMbBI YPABHEHUU. JTuneiinsie ypaBHeHus 12
5) UMCJIA U BBIYUCIIEHUA. Crenenb ¢ HaTypajibHBIM [10Ka3aTEIEM 6 1
6 AJITEBPAMYECKHUE BBIPAXKEHU 1. MHOrousneHsl 20 1
7 AJITEBPAMYECKUE BBIPAXXEHU . ®opmynbl cokpaiéHHOro 14 1
YMHOXKEHUS
8 YNCJIA 1 BBIYHUCIIEHUS. [lenumocTth 7
9 OYHKIUWU. JInneiinas GyHKIUsA 16 1
10 YPABHEEH/IH 1 CUCTEMbI YPABHEHMI. Cucremsl TMHEHHBIX 14 1
ypaBHEHHH
11 [ToBTOpEeHmEe, 06001IeHNE, CUCTeMaTH3alllsl 3HAHUN 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119 7




8 KVIACC

KosunyecTBo 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB M TeM NMPOrPaMMBbI Beero KonTpoubHbIe
padoTsbI

1 AJITEBPAMYECKUE BBIPAXKEHUS. [IpobHO-paiinoHalbHbIC 17 1
BBIPKCHUS

2 AJITEBPAMYECKHWE BBIPAXKEHU . Crenenu 10

3 UMCJIA U BBIYUCJIEHU . AenmumocTth 7 1

4 YPABHEHUA U HEPABEHCTBA. HepaBenctea 15 1

5) UMCJIA 1 BBIYNCIIEHU . KBaapaTHblii KOpEHb 17 1

6 YPABHEHUA 1 HEPABEHCTBA. KBaapatHble ypaBHEHUs 15 1

7 YPABHEHUA U HEPABEHCTBA. Jlpo6Ho-paiinoHanbHbIe 15 1
ypaBHEHUs

8 OVYHKINU 15 1

9 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 8

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 7




9 KVIACC

Ne KosmnuecTBo yacos
- HaunmeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI KoHTpoJibHbIE
n/n Bcero
padoThI
OYHKINN 23
YPABHEHUA U HEPABEHCTBA. KBagpatHbie HepaBeHCTBA 15
3 YPABHEHUWA 1 HEPABEHCTBA. YpaBHeHusi, HepaBeHCTBA U UX 21 1
CUCTEMBI
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU U ITPOT'PECCUN 18 1
5 AJITEBPAMYECKHUE BBIPAXXEHU . Crenens ¢ paiimoHalIbHBIM 12 1
MOoKa3areieM
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUsT 3SHAHUN 30
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119



HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosanyectBo yacos
e Tema ypoka B KoHnTpoJbHbie Aata
cero paGoTHI U3y4yeHHust
1 IToBTOpenue. PaninonanbHbie ynca 1 01.09-08.09
5 [ToBTopenue. CpaBHeHUE, YIIOpAI0UMBaHUE U apu(MeTHIECKUE 1
JEICTBUS C pallMOHAJIbHBIMU YU CIAMHU
3 [ToBropenue. Yucnopas npsiMas, MOAYJb YUCiIa 1
4 [ToBTopenue. [IpoleHThI, 3anKch IPOLEHTOB B BUE ApoOU U Apodu B 1 11.09-15.09
BU/JIE NPOLICHTOB
5 [ToBTopenue. Tpu OCHOBHBIE 33Ja4l HA IPOLICHTHI 1
6 [ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4 apuPMETHIECKUM 1
CIocooom
[ToBTrOpenue. Pemenne 3aaa4 n3 peaabHON IPAKTUKH HA YacTH,
7 JpoOU, MPOLEHTHI, TPUMEHEHUE OTHOILIEHUH U MPONIOPLUNA TPU 1 18.09-22.09
pelIeHnu 3a1a4u
3 [ToBTOpenue. PeanpHble 3aBUCUMOCTH; PELICHHE 3a/1a4 HA JBUKCHHUE, 1
paboTy, MOKYIIKH, HaJIOTH
9 Koopaunara Touku Ha nmpsimMon 1
10 YucnoBbie IPOMEKYTKH 25.09-29.09
11 Paccrostaie Mexay AByMs TOUKaMH KOOPJIUHATHOW NPSIMON 1
12 [TpsimoyronbHas cuctema KoopauHat. Adcurcca U OpAnHATa TOYKU 1
Ha KOOPJAMHATHOM MJIOCKOCTH
13 [Tpumeps! rpaduxoB, 3a1aHHBIX HOpMyTIaMu 1 02.10-06.10
14 DyHKIMOHAJIBHBIE 3aBUCUMOCTH MEKy BEIMUYNHAMHU 1




[onsarue pynkumu. OyHKINSA KaK MaTeMaTHUECKasi MOAEIb

15 1

peanbHOro mpouecca
16 Ob6nacTp onpenenenus 1 001acTh 3HaUeHUN QyHKIIH 1 06.10-13.10
17 I'paduk dysakmm 1
18 KonTtponsnas padora no teme "Koopaunats! u rpadpuku. @yHKmmn" 1
19 Bripaxkenue ¢ nepeMeHHbIMU. 3HAUCHUE BBIPAKEHUS C IEPEMEHHBIMU 1 16.10-20.10
20 HaxosxneHue 3HaueHus BbIpaXEHHUs C IEPEMEHHBIMU 1
21 [IpencraBneHne 3aBUCUMOCTH MEX/1y BETMUMHAMHE B BUZE (HOPMYIIBI 1
22 Boruncnenus no gopmynam 1 23.10-28.10
23 Brraucnenus mo ¢popmynam 1
24 VYpaBHeHue ¢ oaHOM nepeMeHHol. KopeHb ypaBHEHUs 1
25 CBolicTBa ypaBHEHUH C OJHON IEPEMEHHOMN 1 06.11-10.11
26 PaBHOCUIIBHOCTE YypaBHEHUI 1
27 Yucno KopHEN JTMHENHOTO ypaBHEHUS 1
28 YpaBHEHUS, CBOASAIIAECS K TUHSHHBIM 1 13.11-17.11
29 VYpaBHeHus1, cBOAIIMECS K JIMHEUHBIM 1
30 JluHeitHOe ypaBHEHHE, CoIepKaIee 3HAK MOTYJIS 1
31 YpaBHEHME KaK MaTeMaTU4eCKast MOJEb PEAIbHON CUTYaLIUU 1 20.11-24.11
39 Pemenune ”EGKCTOBI)IX 3a]a4d Ha JBMKEHUE C TIOMOIIBIO JIMHEHHBIX 1

ypaBHEHHA
33 Penrenne reoMeTpruyeckux 3a1a4 ¢ MOMOILBIO JTMHEHHBIX YpaBHEHUN
34 Pemrenne 3a1a4 Ha IPOLIEHTHI, YaCTH € TIOMOIIBIO YPAaBHEHU I 27.11-01.12
35 KonTtponbHas pabota no Temam "BripaxeHnus ¢ nepeMeHHbIMU", 1

"JInneliHble ypaBHEHHS"
36 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIeM
37 CBOICTBa CTENIEHU C HATYPAIbHBIM IMOKAa3aTeJIEeM: YMHOKECHHE U 04.12-08.12




JACIICHUC

CBolicTBa CTEIICHU C HaTypaJlbHBIM ITIOKA3aTCJIEM: BO3BCACHHUC

38 1
CTCTICHb B CTENICHb
CBolicTBa CTENIEHH C HATYpaJIbHBIM ITOKa3aTelieM: BO3BEICHUE
39 1 11.12-15.12
MIPOU3BENICHUS, YACTHOTO B CTENICHb
40 Onnounensl. OIHOWIEH cTaHapTHOrO BuAa. CTeneHb OJHOWICHA 1
41 [IpeoOpa3zoBanue BeIpaKEHUH B OJHOUYWICH CTAHAAPTHOTO BU/IA 1
42 MHorouwieHbl. MHOTOYJIEH CTaHJAPTHOTO BUA. CreneHsr MHOTOYJIEHA 1 18.12-22.12
43 [Ipeo6pa3oBanue BbIpaK€HUI1 B MHOIOWIEH CTaHAAPTHOIO BUJA 1
44 CJ10’)keHrEe MHOT'OYJICHOB 1
45 Bpruntanue MHOrOWIEHOB 1 25.12-29.12
46 CJi0’)keHHE ¥ BBIYMTAHUE MHOTOUYJICHOB 1
47 VYMHOXEHNE OqHOWIEHA HA MHOTOWIEH 1
48 YMHOXk€EHUE 0OIHOUWIEeHA HA MHOTOUYJIEH 1 09.01-15.01
49 YMHOKEHHE MHOTOUYJICHa Ha MHOTOUYJICH 1
50 YMHOXk€EHNE MHOTOWIEHAa Ha MHOTOUJIEH 1
o1 [Ipeobpa3zoBanme 1eI0T0 BEIPAXKEHHS] B MHOTOUJICH 1
52 [Ipeobpa3zoBanme 1eI0T0 BHIPAXKEHHS] B MHOTOUJICH 1 16.01-22.01
53 JleiicTBHS HAaJl MHOTOYIEHAMH TIPH YIPOIIECHUN BhIPAKESHHIA 1
o4 KopHu MHOTOUIIEHA 1
55 Haxoxaenne kopHel MHOro4IeHa 1
56 PaznoxeHnrne MHOTOYIEHOB Ha MHOKHTEIHN 1 23.01-29.01
57 BriHecenue 00111ero MHOKHUTENS 32 CKOOKY 1
58 Paznoxxenne MHorouneHoB BeiHeceHHEM OM 3a CKOOKY 1
59 Crioco6 rpynnupoBKu 1
60 Paznoxxenne MHOTOWICHOB CITIOCOOOM TPYITTHPOBKH 1 30.01-05.02




KonTtponpHas padora no Temam "CrerneHb ¢ HaTypaIbHBIM

61 nokaszareniem", "MHorouicHsI" .
62 KBaapaT cymMMBbI 1 KBaJipaT pa3HOCTH JIBYX BBIPAKEHUI: BBIBO/T 1
dbopmyn
63 KBagpaT cymMMBbI 1 KBaJIpaT pa3HOCTH JIBYX BBIPAKCHUI: PEIICHHE 1
3a1a4
64 Ky6 cymmbI 1 KyO pa3HOCTH JBYX BBIpAXKCHHI 1 06.02-12.02
65 Pa3HOCTB KBaspaToOB ABYX BBIPAKECHUI 1
66 [TpousBeneHne pasHOCTU U CYMMBI JBYX BBIPAKCHHI 1
67 [Ipou3sBeneHne pa3HOCTH U CYMMBI IBYX BBIPAKEHUN 1
68 CymMa 1 pa3HOCTb KyOOB JIBYX BBIpa)KE€HUIl 1 13.02-19.02
69 CymMa 1 pa3HOCTh KyOOB JIBYX BBIPa)KEHHIA 1
70 Paznoxkenne MHOTOUJIEHA HA MHOKUTENH C TOMOIIbIO (OpMYIT 1
71 Pa3noxeHne MHOTOUJIEHA HA MHOYKUTEJH C TIOMOIIBI0 (popMyi 1
72 PaznoxeHre MHOTOWIeHa HA MHOXKUTENN PA3IMYHBIMU CIIOCO0aMU 1 20.02-27.02
73 PaznoxxeHne MHOTOUIEHA HA MHOKUTENH PA3IUYHBIME CIIOCO0AMU 1
74 DopMyIIBI TS pa3IoKeHUs Ha MHOXKHUTENHM Buaa: a"-b", a"+h" 1
75 KonTponbhas pabota nmo teme "®opmyrbl COKpaIieHHOTO 1
YMHOXEHUS"
76 JemumocTh 1enbix gncell. CBoMCTBa ASIUMOCTHU 01.03-08.03
77 [Ipocteie u cocTaBHbIe yncna. YETHRIC M HEUETHBIC YHCITA
78 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11
79 HawnGonpmmii 001muii 1e1uTeNb 1 HAUMEHbIIIee 0011ee KpaTHOE ABYX 1
qrcen
80 B3aumno npocTele yncna 11.03-15.03
81 Anroput™ EBxinna. Jlenenue ¢ octaTkoM




82

CpaBHeHUS LENBIX YKMCEN 10 MOJYJII0 HaTypalbHOIO YKCiIa

1
83 Ces3u Mex 1ty BenmnunHaMu. OyHKIus 1
84 3HaveHHE apryMeHTa, 3HaYeHHE (PYHKITUN 1 18.03-22.03
85 Ob6nacTp onpenenenusi, 06JacTb 3HAYCHUN PYHKIUU 1
86 Cnioco0nI 3a1anus QyHKIIUN 1
87 Jluneiinas QyHkIus, e€ CBOMCTBA U TpaduK 1
88 PaGora no rpadguky nuHeitHON HyHKIIUU 1 01.04-05.04
89 Pabora o rpaduky nuHeitHO#N QyHKINH 1
90 [TocTpoenue rpaduKoB TUHEHHONW HYHKIIMA 1
91 [Toctpoenue rpadMkoB TMHEHHON GYHKITUH 1
92 Oyukuus Y = | X |, e€ cBoicTBa U rpaduk 1 08.04-12.04
93 Pemrenwue 3amau: GyHkiusa y = | X | 1
94 Kycouno-3anannbie GyHKINN 1
95 [TocTpoenue rpag kOB KyCOYHO-3a/1aHHBIX (QYHKIIUI 1
96 [TocTpoenne rpadmKoB KyCOUHO-3aaHHBIX (QYHKIIUN 1 15.04-19.04
97 [ToBTopenue: JIuneiinas QyHKIMS 1
98 KonTtponpsHast padora no teme "JIuneitnas ¢pynkuums"” 1
99 YpaBHeHUE ¢ IBYMS IepEeMEHHBIMU 1
100 CBolicTBa ypaBHEHUH C IBYMS IEPEMEHHBIMU 1 22.04-26.04
101 JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU 1
102 I'paduk nuHEHHOTO YpaBHEHUS C ABYMS MEPEMEHHBIMU 1
103 CucreMbl TUHEHHBIX YpaBHEHUN € ABYMSI IEPEMEHHBIMU 1
104 I'paduueckuit MeTOI pelIeHns: CUCTEMBI JINHEHHBIX YpaBHEHUH C 1 50.04-04.05
JBYMs IEpEMEHHBIMU
105 ['padmyeckuii MeTOA pelIeHNs CUCTEMbI JIMHEWHBIX YPaBHEHUH C 1

ABYMs ICPEMCHHBIMU




Pewenne cucreM IMHENHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU

106 1
METO/I0M IOACTaHOBKH
107 Pewenne cucreM IMHENHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU 1
METOJIOM I10/ICTAaHOBKHU
108 Pemienue cucrtem JIMHEHHBIX YPAaBHEHUM C IByMs IIEPEMEHHBIMU 1 06.05-10.05
METO/IOM CIIOKEHUS
109 Pemenne cucreM IMHENHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU 1
METO/IOM CIIOKECHUS
110 Cucrema 1Byx npiHeﬁme YpaBHEHUH C IByMS IEPEMEHHBIMU KaK 1
MO/JIeJIb peabHON CUTYyalluu
111 Pentenue 3a1a4 ¢ HOMOIIBIO CHCTEM YpPaBHEHUH ¢ ABYMs 1
HepEeMEHHBIMU
112 KonTtponpHast padora no Teme "CructemMsbl JIMHEHHBIX ypaBHEeHUN" 1 13.05-17.05
113 [ToBTOpenue u 060061eHne. BripaxkxeHust ¢ nepeMeHHbIMU 1
114 [ToBTOopenue n o606mmenne. CTeneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM
115 [ToBTOpenue u o6odmenrne. OHOUIECHB 1 MHOTOUYJICHBI. 1
ToxaecTBeHHbIE TpeoOpa3zoBaHus alreOpanuyeckux BbIpaKeHUN
116 [ToBTOpenue u 06061meHne. PopMyIibl COKPAIIEHHOTO YMHOXKEHUS 20.05-24.05
117 [ToBTOpenue u 06061menue. Koopauuartel u rpaduku.
118 [ToBropenue u o6o0mmenue. Jinnelnas GyHKus 1 e€ cBoiicTBa
119 [ToBTropenue u o6o0menue. Perenne cucteM TMHEHHBIX YPaBHEHUH C 1
JBYMs TIEpEMEHHBIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119




8 KVIACC

KoanyecTBo 4acos

JlaTa
Ne i/ Tema ypoka KonTpoJbHbIe
Bceero H3Y4YeHUs
padoTshI

Anrebpanueckast JpoOb. JlomycTuMble 3HaUeHNsl IEPEMEHHBIX B
1 1 01.09-08.09

IPpOOHO-PALMOHATIBHBIX BBIPAKEHHSIX
) JlonmycTHMBIe 3HAYCHHS IEPEMEHHBIX B APOOHO-PAIMOHATBHBIX 1

BBIPKEHUSX
3 OcHOBHOE CBOWCTBO ayireOpandeckoi A1podu
4 CoxkpaieHnue anredpandeckux apooeit 11.09-15.09
5 CrnosxeHue ¥ BBIYUTAHUE ANredpandeckux Ipodei ¢ 0IMHAKOBBIMU 1

3HaMEHATeISIMU

[IpuBenenue npoOeit K HOBOMY 3HAMEHATEIIO

[IpuBenenue apodeli K HOBOMY 3HaMEHATEII0 18.09-22.09
3 CrnoxeHue 1 BbIYNTaHHE allre0Opandeckux Apodeil ¢ pa3HbIMU 1

3HaMeHaTeIsIMU
9 CroxeHune 1 BhIUNTaHHUE allre0pandeckux Apodei ¢ pa3HbIMU 1

3HaMeHaTeIsIMU
10 YMHO)X€eHUE U JIelieHne anredpandeckux apooeit 1 25.09-29.09
11 YMHOXKEHUE U JiefieHHe are0pandeckux apooei 1
12 BozBenenue anredpandeckoit 1podu B CTETICHb 1
13 CoBMmecTHBIE IEHCTBHS HaJ aNredpanyecKuMu IpoosMu 1 02.10-06.10
14 CoBMecTHBIE AeHCTBUS HaJl alreOpanuyeckKuMU Ipo0siMuU 1
15 ToxnecTBeHHbIe TPeoOpa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUN 1
16 ToxnaecTBeHHbIE TpeoOpa3z0BaHMs PallMOHATBHBIX BhIPAKEHUN 1 06.10-13.10
17 KonrponsHas padora no teme "IpoOHo-paninoHaIbHbIE BEIpaXKeHU" 1




18 PaBHOCHIIbHBIC ypaBHEHHS. Y paBHEHUE-CIIC/ICTBHUE 1
19 PanvoHanbHbIE ypaBHEHUS 1 16.10-20.10
20 PanmonansHbIe ypaBHEHHS 1
21 CreneHs ¢ LeIbIM [T0KA3aTENEM 1
22 CBoliCcTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 1 23.10-28.10
23 CBoiicTBa CTETIEHH C IENIBIM MTOKa3aTeIeM 1
24 IIpeoOpa3oBaHue BBIPAXKEHUM, COACPIKALIMX CTENEHH C LIeJIbIM 1
roKazaresem
o5 IIpeoOpa3oBaHue BbIPAXKEHUH, COACPIKALIMX CTENIEHH C 1IeJIbIM 1 06.11.10.11
rokasaresem
26 CrangapTHbI BUJ yncaa 1
27 JlelicTBUS C YMCIaMHU, 3a1IMCAHHBIMU B CTaHAAPTHOM BHJIE 1
28 JlenumocTh Harenno. CBOMCTBA JCTMMOCTH 1 13.11-17.11
29 Jlenenue ¢ ocTaTkoM 1
30 CpaBHEHUS TETBIX YUCET 10 MOAYIIO HATYPaTbHOTO YHCIIa 1
31 CBolicTBa CpaBHEHUI 110 MOZYJIIO 1 20.11-24.11
32 Haun6onbmmii o01uii 1e1uTens 1 HaMMeHblee o01iee KpaTHOe 1
33 OcHoBHas Teopema apupMeTHKu 1
34 KonrtponbHas padora no remam "Crenenn", "/lenumocts" 1 27.11-01.12
35 Uucnossle HepaBeHCTBA. CBONCTBA YMCIIOBBIX HEPABEHCTB 1
36 Jloka3aTenbCcTBO HEPABEHCTB 1
37 HepasenctBo ¢ nepemenHoil. CTporue u HECTPOrue HEPABEHCTBA 1 04.12-08.12
38 CrnoxeHue 1 yMHOKEHHUE YNCIIOBBIX HEPABEHCTB. 1
39 OrneHMBaHUE 3HAYCHUS BBIPAKCHUS 1 11.12-15.12
40 HepaseHctBa ¢ oqHOM nnepeMeHHONW. MHOXECTBO pEelIEHUI HEP-CTB 1
41 PaBrocuiibHBIE HEepaBeHCTBA. HepaBeHCTBO-cleACTBYE 1




42 YucnoBble IPOMEKYTKH 1 18.12-22.12
43 JIuHeitHOe HEPABEHCTBO C OJIHOM MEPEMEHHON U MHOKECTBO €T0 1
peLeHuit
44 Pemenue muHeHHBIX HEPABEHCTB C OJHOU MMEPEMEHHON 1
45 PemreHne nuHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON 1 25.12-29.12
46 Pemenue HepaBeHCTB, CBOISAIIUXCS K TUHEHHBIM 1
47 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM 1
48 Cucrembl TMHEHHBIX HEPABEHCTB C OHOU NMEPEMEHHON 1 09.01-15.01
49 Kontponbnas padota no teme "Hepaenctsa" 1
50 [TonsiTHE MppaLMOHAIBHOTO YKCiIa. MHOXKECTBO 1EHCTBUTEIIBHBIX 1
qHCcen
51 KBanparupie kOpHU. AprUpMETHUECKUIA KBaIPATHBIA KOPEHb 1
52 KBagparHslii KOPEHB U3 CTEIICHU 1 16.01-22.01
53 KBapaTHbIil KOpEeHb U3 IPOU3BEACHUS U TpodU 1
94 CaoiicTBa apu(pMeTHYECKOro KBaJpaTHOTO KOPHS 1
55 CaolicTBa IEHCTBUN C UPPALlMOHAIBHBIMYU YHCIAMU 1
56 CaoiicTBa AelcTBUI ¢ UppallMOHAIbHBIMU YHCIaAMU 1 23.01-29.01
57 JlonmycTHMBIE 3HAYSHHS IEPEMEHHBIX B BRIPAKEHUSX, COACPIKAIIIIX 1
apu(pMeTHIECKUE KBaIpaTHbIE KOPHU
58 BriHeceHre MHOKUTENS U3-T10]] 3HAKa KOPHS 1
59 Brecenne MHOXKHTENS MO/ 3HAK KOPHS 1
60 CpaBHeHHUE MppallMOHAIBHBIX YUCEI 1 30.01-05.02
61 OcB0OOXIEHNE OT UPPAITMOHAITBHOCTH B 3HAMEHATEIE 1
62 ToxnecTBeHHbIe TPeoOpa30oBaHus BBIPAKEHHM, COepPIKALIIX 1
apupMeTHYeCKUe KBaIpaTHbIe KOPHU
63 ToxxmecTBeHHBIEC TPEOOPA30BAHMS BBHIPAKEHUN, CONEPKAIIIX 1




apu(pMeTHYECKUE KBaIpaTHbIE KOPHU

64 [IpeobOpazoBaHue TBOMHBIX PaIUKAIOB 1 06.02-12.02
65 [ToBTropenue: KBanparHnsie KopHU 1
66 KonrponsHas padora o reme "KBanparHsiii KopeHb" 1
67 KBagpatHoe ypaBHeHue. HenosnHble KBajipaTHbIE ypaBHEHMSI 1
68 Pemienue HEMOMHBIX KBaIPATHBIX YpPaBHEHHHA 1 13.02-19.02
69 CD(ipMyJ'Ia KOpHeil KBa,Z[pilTHOFO ypaBHeHus. KomuuecTBo 1
JeMCTBUTENFHBIX KOPHEH KBAaAPATHOTO YPaBHEHUS
70 Pemenuie kBapaTHBIX ypaBHEHUI
71 [IpuBenénnoe kBagpaTHoe ypaBHeHue. Teopema Buera
72 Teopema, obpaTHas Teopeme Buera 20.02-27.02
73 YpaBHEHUS, CBOMMBIE K JINHEHHBIM YPAaBHEHHSIM WM K KBaPATHBIM 1
YpaBHEHHSIM
74 YpaBHEHUs, CBOIMMBIE K JINHEHHBIM YpaBHEHHUSIM UM K KBaJIPaTHBIM 1
YpaBHEHUSIM
75 KBaznpaTHOe ypaBHEHUE C TapaMeTPOM 1
76 Pemrenne kBagpaTHBIX YpaBHEHHH € ITapaMeTpamMu 1 01.03-08.03
77 Perienue kBasipaTHBIX YpaBHEHUH, COJlepKaIlMX 3HAK MOJTYJIS 1
78 YpaBHEHHE KaK MaTeMaTHYECKAasi MOJIEb PEAJIbHOM CUTYallU 1
79 Perienue TeKCTOBBIX 33Jau C MOMOIIIBIO KBAJIPATHBIX YPaBHEHUI 1
80 Pemenne TeKCTOBBIX 3371a9 ¢ TIOMOIIIBIO KBAJPATHBIX YpaBHEHUH 1 11.03-15.03
81 KonrponsHas padora no reme "KBanparusie ypaBHeHus" 1
82 KBanpatsblil TpéxuneH 1
83 Teopema 0 pas3noskeHUH KBaIPaTHOTO TPEXUICHA HA MHOKUTEITH 1
84 TeopeMa 0 pa3yioKeHUN KBaJAPAaTHOIO TPEXUJICHA HA MHOKUTEIIN 1 18.03-22.03
85 JpoGHO-palnoHanbHbIC YpaBHEHUS 1




Pemenne npoOHO-palMOHABHBIX YPaBHEHUN, CBOASIIUXCS K

86 . 1
JMHEWHBIM YPaBHEHUSAM
87 PemeuHHe IpoOHO-pallMOHATBHBIX YPABHEHUH, CBOISIINXCS K 1
JMHEWHBIM YPaBHEHUSM
88 Pemenue 1poOGHO-paliMOHAIBHBIX YPAaBHEHHUH, CBOJAIINXCS K 1 01.04-05.04
KBaJ[paTHbIM ypaBHEHUSAM
89 Pemenue npoOHO-palinoOHaNBHBIX YPAaBHEHUH, CBOSIIIIUXCS K 1
KBaJIpaTHbIM ypaBHEHUSM
90 Pemrenue panmoHanbHBIX YpaBHEHHH € TTapaMeTpaMu
91 Penienue panroHalbHBIX YpaBHEHHH ¢ MapamMeTpaMu
92 Pemrenue 111306H0-pauH0Haanmx YPaBHEHHUI METOJOM 3aMEHBI 1 08.04-12.04
NepeMEHHOMN
03 Pemenue z[[io6Ho-pauH0Haﬂbelx YpaBHEHUN METO/I0M 3aMEHBI 1
NepeMEeHHOMN
94 Pemrenne TeKCTOBBIX 33724 C MOMOIIBIO JPOOHO-pAIIMOHATTEHBIX 1
ypaBHEHUH
95 Pemrenue TCKCTOBHX 3a/1a4 C TTIOMOIIBIO0 IPOOHO-PAITHOHAIBHBIX 1
ypaBHEHHHA
96 KonrtponbHast padora o Teme "/[poOHo-panioHanbHble ypaBHEHUS" 1 15.04-19.04
97 Oynkuust. CnocoObl 3a1aHus pyHKUINN 1
98 HaxoxxaeHue 3HaueHui apryMeHTa 1 MHOYKECTBA 3HAaUeHUH (PYHKIIUU 1
99 OO0nacTh ornpeneieHus] © MHOXKECTBO 3HAUCHHUH (DYHKITHH 1
100 I'paduk pynkumm 1 22.04-26.04
101 Urenue cBoiicTB pyHkuuu 1o e€ rpaduky. [Ipumeps! rpadukos 1
(GyHKIMH, OTpa)XaroUX peantbHbIe MPOIECCHI
102 Urenue cBoiicTB pyHkuuu 1o e€ rpaduky. [Ipumeps! rpadukos 1

GyHKIUH, OTpaXkaloUMX peajbHble MTPOLECCHI




OyHKIUH, OMHUCHIBAIONINE MIPSIMYIO M 0OpaTHYIO MPOTIOPLUOHATBHbIE

103 1
3aBUCHUMOCTH, UX TpaduKu
104 dyukuus Y = X u eé cBoiicTBa 1 29.04-04.05
105 ®yHKIHA Y = X° U eé CBOICTBA 1
106 ®yuxuus Y = X3 u eé cBoiicTBa 1
107 OyHKIUA Y =K/X: €€ CBOWCTBa U rpaduk 1
108 OyHKIMs Y =K/X: €€ CBOWCTBA U TpaduK 1 06.05-10.05
109 CoiicTBa 1 rpaduk GpyHKIHHA Y = VX 1
110 CBoiicTBa 1 rpaduk GyHKIHHA y = VX 1
111 [ToBTOpenue no teme: OyHKIHSA 1
112 Kontponbnas padota no teme "dynkiun" 1 13.05-17.05
113 [ToBTOpenue u 06006menHue. ToxIeCTBEHHBIC TPEOOpa30OBaHUS 1
paIMOHATBHBIX BRIPAKCHUAN
114 IToBTOpenue u o6o0meHue. Pernenne TMHEHHBIX HEPABEHCTB C O/IHOM 1
IIEPEMEHHOM U CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOU
115 [ToBTOpenue u 06061eHue. ToxecTBEHHbIE TPEOOPa30BaAHUS 1
BBIpKEHUH, CoIepKamuX apu(hMeTHICCKIE KBAAPATHBIC KOPHH
116 [ToBTOpeHue u 06061eHue. Perienne KBaapaTHEIX ypaBHEHUI. 1 20.05-24.05
117 IToBTrOopenue u o6o0meHue. Pernenne TeKCTOBBIX 33]1a4 C TOMOIIIBIO 1
KBaJIpaTHBIX YPaBHEHHMA
[ToBTOpenue u 06o61eHue. Pemenue 1poOHO-paliioHaIbHBIX
118 YpaBHEHHM, CBOJISIINXCS K IMHEHHBIM WJIH K KBaJPATHBIM 1
ypaBHEHUsIM. PelieHre TeKCTOBBIX 3a/1au ¢ TTOMOIIBIO IPOOHO-
paIMoOHaIbHBIX YPaBHEHHIMA
119 [ToBTOpenue u 0600meHne. Permenue 3a1a4 u3 pealbHON KU3HA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119




9 KJIACC

KoaunuecTBO 4acoB

Ne i/ Tema ypoka KonTpoJibHbIe Aara
Bcero H3Y4YeHUs
padoThI

1 q)yHKuHﬂv. CgoiicTBa GyHKIMNA: 001aCTh ONPEACIICHUS U 00JIacTh 1 01.09-08.09
3HAYCHHUH PYHKITUN

5 Oynxkius. CBolicTBa QyHKIMIA: HYIH QYHKIIUH, TPOMEKYTKH 1
3HAKOIOCTOSIHCTBA (PYHKIIUU

3 Oynkius. CBolicTBa QyHKIMIA: TPOMEKYTKH BO3pACTAHHS U yOBIBAHUS 1
byHKIIIN

4 @Oynxkius. CpoiicTBa GyHKIMIA: HauOoJIbIIee M HAUMEHbIIIee 3HaUeHUs 1 11.09-15.09
byHKIIUN

5 Oynxkius. CBoicTBa QyHKIMIA: YETHOCTE/HEYETHOCTD U 1
OTPaHUYEHHOCTh (PYHKIIUU

6 [Moctpoenue rpadukor pynkuuit y = kf (x) uy = f (kx). 1

7 [Moctpoenue rpadukos dynkimit y = kf (X) uy = f (kx). 1 18.09-22.09

8 [Toctpoenue rpadukos pynkiwmii y = f (X) + b. 1

9 [Moctpoenne rpadukos Gpyukiuii 'y =f (X + a). 1

10 [MToctpoenue rpadukos Gpynkiuit Yy =f(x) +buy="Ff(x +a) 1 25.09-29.09

11 [Toctpoenue rpaduka Gpyukuuuy = f (|x]). 1

12 [Moctpoenue rpaduka Gpyrkuu Y = [f (X)] 1

13 KBagparuunas ¢pyHkuus: e€ rpaduk U CBOHCTBa 1 02.10-06.10

14 [Toctpoenue rpadurka kBaapaTUUHON (YHKIIUH 1

15 [TocTpoenue rpaduka KBaApaTUIHON QYHKIIUU 1

16 [Tonoxxenne rpaduika KBaAPATUIHON (PYHKIIUU B 3aBHCUMOCTH OT €€ 1 06.10-13.10
KO3 PHUIIHEHTOB

17 ITonoxenue rpaduka KBaApaTUYHON (PYHKIIUHU B 3aBUCUMOCTH OT €€ 1




K03 (HUIIHEHTOB

18 Hcnonb3oBaHue CBONCTB KBaJIpaTUYHON (DyHKIMM [UIs pEeLIeHus 3a1a4
19 Hcnonp3oBanue CBOMCTB KBaIPATUYHON (DYHKIMH JUIs PELICHUs 3a1a4 1 16.10-20.10
20 CTG?GHHLIC (yHKIMHU C HATYpaJTbHBIMU ITOKA3aTENSAMH, UX TPAQUKH U 1

CBOHCTBa
21 I'padukn Gyskmmii: y =Vx , y=Vx, y=| x| 1
22 [ToBTOpenue no reme «DyHKLUA» 23.10-28.10
23 KonTponbnas pabota no teme "®OyHkuun" 1
24 HOHHTI/I? 0 pPelLECHUH HepaBeHCTBA C OAHOM nepeMeHHONW. MHOXXeCTBO 1

peleHui HepaBeHCTBa
25 KBagparHsle HepaBeHCTBA ¢ OHOW ITEPEMEHHOMN 1 06.11-10.11
26 Pemenue HepaBeHCTB rpad)HYECKUM METOIOM 1
27 Pemenue HepaBeHCTB rpaguecKMM METO/IOM UHTEPBAJIOB 1
28 Perienue HepaBeHCTB rpapUuECKUM METOJJOM UHTEPBAJIOB 1 13.11-17.11
29 HepaBenctBa, comeprkamiie 3HaK MOTYJIS 1
30 HepaseHnctBa, coneprxalue 3HaK MOAYJIS 1
31 CucreMbl HEpaBEHCTB C OJHOM MepeMEHHON 1 20.11-24.11
32 CucTeMbl HEpaBEHCTB C OJTHOM MepeMEHHON 1
33 Perienue TeKCTOBBIX 3aJau C MOMOIIIBIO HEPABEHCTB 1
34 Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM HEPABEHCTB 1 27.11-01.12
35 HepaBeHCTBO ¢ 1ByMs epeMeHHbIMU. PerieHne HepaBeHCTBa ¢ ABYMS 1

NIEPEMEHHBIMU
36 I'padmueckuit MeTos perieHns CUCTEM HEPABEHCTB C IBYMS 1

MIepEMEHHBIMH
37 CucreMbl HEpaBEHCTB € JBYMsI IEPEMEHHBIMU 1 04.12-08.12
38 KonrtponsHas padora no reme "KBagparusie HepaBeHcTBA" 1




39 VpaBHEHHE C IBYMS IEPEMEHHBIME H €r0 IpaduK. 1 11.12-15.12
40 VYpasuenusf(x+a; y)=0 u f(X; y+b)=0 u ux rpaduku. 1
41 Vpasuenusaf(-x; y)=0 u f(X; -y)=0 u ux rpapuxu. 1
42 VYpasuenusf(kx; y)=0 u f(X; ky)=0 u ux rpaduku. 1 18.12-22.12
43 Vpasuenuaf(jx|; y)=0 u f(X; |y|)=0 u ux rpadpuku. 1
44 I'padmyeckuit MeTo perieHHs CUCTEMBI HEIMHEWHBIX YPAaBHEHUH C 1
JBYMsI IEpEMEHHBIMH
45 Perierre cucteM ypaBHEHHH C IBYMsI IEPEMEHHBIMH METOIOM 1 95.12-29.12
M0JICTAHOBKHU.
16 Perierre cucteM ypaBHEHHH C IBYMsI IEPEMEHHBIMH METOIOM 1
CIIOXKCHHUSL.
47 Pemenue cucTeM ypaBHEHHH C ABYMS IEPEMEHHBIMU METOI0M 1
YMHOXEHHUSI.
48 Pemenue cucteM ypaBHEHHH ¢ AByMsI IEPEMEHHBIMU METOIOM 3aMEHBI 1 09.01-15.01
MICPEMCHHBIX.
49 Jlpyrue crioco0bl PEIeHUs] CHCTEM YPABHEHUH C IBYMS [TEPEMEHHBIMH. 1
50 Cucrema qByX HfinMHeﬁHHx YpaBHEHHIA C IBYMSI IEPEMEHHBIMHU KaK 1
MOJICTb PEaTbHOM CUTYaIUH
51 Cucrema JByX HEJTMHEHHBIX YPaBHEHHH C ABYMsI IEPEMEHHBIMH KaK 1
MOJIENb PeaTbHON CUTYAI[HH
52 Hepasenctpa ¢ nByms nepeMeHHbIMUA. CTIOCOOBI pEIICHUSI. 1 16.01-22.01
53 CucTeMbl HEPABEHCTB € IBYMsI IepeMeHHBbIMH. | padudeckuii crocoo 1
pEIIeHHs] CHCTEM
54 OCHOBHBIC METO/IbI JI0KA3aTe/IbCTBA HEPABEHCTB. MeTo/] pa3HOCTH U 1
METOJT YIPOIICHUSI HEPABEHCTB.
55 OCHOBHBIEC METO/IbI I0KA3aTEIbCTBA HEPABEHCTB. METOT pacCy K IeHHsI 1
OT MTPOTUBHOTO.
56 HepaBeHcTBa MexX1y CpeTHUMH BEITMYHHAMH. 1 23.01-29.01
o7 HepasenctBo Komn—ByHsSKOBCKOTO.




58 [ToBTOpenue mo Teme: Y paBHEHUS, HEPABEHCTBA U UX CUCTEMBI 1
59 KontponbHas padota nmo Teme "YpaBHEHHS, HEPABEHCTBA U UX 1
cucTemb!"”
[TonsiTre uncnoBoii nmocnenoBarenbHOCTH. KoHEUHbIE 1 OECKOHEUHBIE
60 1 30.01-05.02
MOCTIeI0BATEIbHOCTH
61 CrocoOsl 3a1aHus II0CIEN0BATEILHOCTH 1
62 ApudmeTnueckas mporpeccus 1
63 dopmyiia N-ro wieHa apuhMETHIECKOM TIPOTPECCHU 1
64 dopmyna N-ro ujaeHa apuhMeTHIeCcKOr MPOrpeccuu 1 06.02-12.02
65 XapakTepuCTHUECKOE CBOMCTBO apu(METUIECKON IPOrPECCUH 1
66 ApupMeTrdecKas Mporpeccus: peleHre 3a1aq 1
67 CyMMa N nepBBIX YWICHOB apu(pMETHYECKOH MTPOrpeccuu 1
68 CyMMa N nepBbIX YICHOB apu(METHYECKON POTrPeCcCUU: pellieHHe 1 13.02-19.02
3agaq
69 [CeomeTprvecKas mporpeccus 1
70 @opMyia N-ro WIeHa reOMETPUIECKON NPOTrpeccuu 1
71 dopmyra N-ro 4ieHa TeOMETPUIECKOI TPOTPECcCHn 1
72 XapaKkTeprucTUYECKOE CBOMCTBO F€OMETPUUYECKOI pOorpeccun 1 20.02-27.02
73 CymMa N TepBBIX YICHOB T€OMETPHIECKOM TPOTPECCHU 1
74 CyMMa N TePBBIX YIEHOB T€OMETPHYECKOM IPOrPECCHH 1
[IpencraBnenue o npezene nociegaoBaTenbHocTH. Cymma
75 OEeCKOHEYHOW reOMEeTPUUYECKOI Mporpeccuu, y KOTOpoil MOIyiIb 1
3HaMeHATeNsi MEHbBIIE ¢THHHIIBI
76 Hpe,Z[CTaBJ'IeHI/IevO CYMMHUPOBaHUH OECKOHEUHO YOBIBAOIIEH 1 01.03.08.03
reOMEeTPHUECKON IPOTrpeccuu
77 Kontponbnas padota mo Teme "HucnoBbie MOCIe10BaTEILHOCTH 1 1

nporpeccun”




78 Crenennast GyHKIHUS C HATYpaJTbHBIM YETHBIM ITOKA3aTEIIEM. 1
79 Crenennast GpyHKIUS C HATYPAJIbHBIM HEYETHBIM [TOKA3aTEIEM. 1
80 Onpenenenne KOpHs N-i CTEHEHH. 1 11.03-15.03
81 Kopens n-ii crenenu. Pemenue ypaBHEHUIA. 1
82 Kopens n-it crenenu. O6nactsb onpenenenus, rpaduk. 1
83 CBoiicTBa KOpHs N-I CTENEHH. 1
84 HpI/IMeHeHI:IC CBOMCTB KOpHS N-1 CTENEHU K YIPOIIEHUIO YMCIOBBIX 1 18.03-22.03
BbIpa)KEHUI.
85 HpI/IMeHeH{/’Ie CBOWCTB KOPHS N-# CTENEHHU K YIPOIIEHUIO OYKBEHHbBIX 1
BBIPKCHUH.
86 CreneHb ¢ paliOHAJIbHBIM OKA3aTENIEM.
87 CBolicTBa CTENEHHU C pallMOHAIBHBIM [10Ka3aTEJIEM.
88 ToxnecTBeHHble TPeoOpa30BaHus BBIPAKEHUM, COAEPIKALINX CTEIEHb C 1 01.04-05.04
palMoHaIbHBIM ITOKa3aTelleM
89 KonTponbnas padota no teme "CreneHs ¢ paliioHaIbHBIM 1
nokasaresnem"”
90 [ToBTOpenue u 06061meHue. Yrcna 1 BeIYUCIIEHUs (3alIUCh, CPAaBHEHUE 1
JHCeN)
01 [ToBTOpenue u 06061menue. Yncna u BeIuuciieHus (1elcTBUs ¢ 1
JEeWCTBUTELHBIMU YMCIIAMH )
92 IToBTopenue u o6o0meHue. Yuca 1 BHIYUCICHUS (YUCTIOBAas psiMast) 08.04-12.04
93 [ToBTopenue n 06o0mIeHNe. Yncna U BHIYUCICHUS (TIPOLIEHTHI) 1
94 IToBTrOopenue u o6o0menHue. Yncna U BHIYUCICHUS (OTHOIICHUS, 1
IIPOTIOPLIMHN)
95 [ToBTOpenue u 0600menne. Yncna u BeUMCaeHUs (pelieHne 3a1ad u3 1
peabHOM JKHU3HM)
96 [ToBTOpenue u 0600menne. Yncna u BeUucaeHus (pemeHue 3a1ad u3 1 15.04-19.04




peaJIbHOM JKHU3HM)

[ToBTOpenue u o6odmenne. Yncna u BeIYUCIEeHUS (OKPYTIICHUE,

97
npuOIMKEHNE, OIICHKA)
08 [ToBTopenue n 06o6uieHne. TekcToBbIe 3a1aun (peneHne TEKCTOBBIX
3a/1a4 apuPMETHIECKUM CIIOCOOOM)
99 [ToBTOpenue u 0606menue. TekcToBbie 3a1a4u (PEIIeHNEe TEKCTOBBIX
3aJ1a4 anredpanyecKuM crocooom)
100 [ToBTOpenue n 0606uIeHne. TekcToBbIe 3a1aun (peleHne TEKCTOBBIX 52.04-26.04
3a1a4 apu(pMETHUECKUM M aare0pandeckuM Crioco0amu) ' '
101 [ToBTOpenue n 06006IIeHNe. Anredpandeckre BoIPaKESHHS
(mpeobpazoBaHue anreOpandecKux BhIPAKCHUM )
[ToBTOpenue u o0o0meHne. AnredpandecKie BEIPaKESHUs
102 (mpeoOpazoBaHue aNreOpandecKuX BBIPAKEHHM, COACPIKAIINX
CTETIEHb C IEJIBIM MTOKa3aTesIeM)
[ToBTOpeHue u 06061IeHNE. ANreOpanuecKre BhIPaXeHHs
103 (mpeoOpa3oBaHme aNTeOpaNUeCKUX BRIPAKCHHM, COJIEPIKAIIIIX
apudmeTnyecKuil KBapaTHbII KOPEHb)
IToBTOpenue u o6o0meHue. Anrebpanyeckie BbIpaKeHUs
104 (mpeobpazoBaHMe alreOpandeckKuX BhIPAKEHHUH, COAECPIKAIINX 29.04-04.05
apumeTnyecKuil KBapaTHbII KOPEHb)
105 IToBTropenue u o0o0meHue. Anredpanyeckie BhIpaKeHUs
(mpeobpazoBaHMe LENBIX BHIPAKCHHIA)
106 [ToBTOpeHmne u 06061IeHNE. ANreOpanuecKre BhIPaXeHHs
(nmpeoOpa3zoBaHue TPOOHO-PALIMOHATBHBIX BHIPAKEHUH )
107 IToBTopenue u o6o0meHue. Anredpanyeckie BbIpaKEeHUs
(mpeobpazoBaHue APOOHO-PATMOHANBHBIX BBIPAKEHHIA)
108 IToBTOopenue u o6o0meHue. Anredpanyeckie BbIpaKeHUs 06.05.10.05

(pa3iokeHne MHOTOYICHA HA MHOKUTCITH)




[ToBTrOopenue u o6o0meHne. AnredpanyecKie BEIPaKEeHUs

109 (pa3noXxeHrne MHOTOWICHA Ha MHOYKUTEIIH, B TOM YHUCIIE C 1
MCIOJIb30BaHUEM (OPMYII COKPALIEHHOTO YMHOXKEHUS)
[ToBTrOopenue u o6o0meHue. AnredpanyecKie BbIpaKEeHUs

110 (pa3noxeHne MHOTOWICHA HA MHOXKUTEH, B TOM YHUCIIE C 1
MCIOJIB30BaHUEM (POPMYII COKpAIIEHHOTO YMHOKEHHS)
[ToBTOpenue u o6obmeHne. AnredOpanvyecKue BEIPKCHHS

111 (MonenMpoBaHKe C TIOMOIIBIO (POPMYIT peaTbHBIX IMPOIIECCOB U 1
SIBJICHU)

112 OyHkMK (MOCTPOCHUE, CBOMCTBA M3YUECHHBIX (DYHKIIUHA) 1 13.05-17.05

113 [ToBTOpenue u 0600menue. yHKIUYU (IOCTPOCHHE, CBOMCTBA 1
M3YYEHHBIX (DYHKITHIA)

114 [ToBTOpenue u 0606menne. DyHKIUYU (MIOCTPOSHHE, CBOICTBA 1
M3Y4YEHHBIX (PYHKIINN)

115 IToBTopenue u o6o0menue. PyHKIUY (rpaduuecKoe pereHne 1
YpaBHEHUH U UX CUCTEM)

116 HOBToperIe u 0606menune. Oynkunn (rpadpuyeckoe pereHmne 1 90.05.24.05
YpaBHEHUH U UX CUCTEM)

117 HToroBast KOHTpOJIbHASA paboTa 1

118 [ToBTOpenue u 06061menne. DyHKIUYU (MOAETUPOBAHNE PEATTBHBIX 1
MIPOLIECCOB)

119 [ToBTOpenue u 0606menne. DyHKIUU (MOAESTUPOBAHNE PEATLHBIX 1
MIPOIIECCOB)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 119




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Skysmart, Mudoypok, ®okceopa, SAKnace, Perry OI'D

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.ege.edu.ru/; http://www.prosv.ru/
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