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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. Paszputue y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux aoOCTpakiuii, crmoco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBIICHUH M TPOLECCOB B TNpHUpoJe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTUPOBAHUS B HAYYHOM ITO3HAHUH U B IIPAKTHUKE CITIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHHS U KAUECTB MBIILICHUS, HEOOXOUMBIX JIJIsl aJanTaluu B
COBpeMEHHOM HH(PpoBOM 00IIecTBe. M3ydeHue anredpbl oOecrieyuBaeT pa3BUTHE
yMEHUsI Ha0mojaTh, CpaBHHBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIIEHUS, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHUCTBUS, BBIBOMBI, (hopMymupoBaTh yTBepxkacHHS. OCBOCHHE Kypca anreOpbl
oOecreynBaeT pa3BUTHE JIOTHUYECKOTO MBIIIICHUS] 00YYaIONUXCsl: OHU UCTIONB3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIE PAaCCYXKICHUS, O00O0OIIEHHME W KOHKPETU3AIUIO,
abcTparupoBanue u aHajgoruro. OOydeHue anredpe mpearnoiaraeT 3HauYuTeIbHbIN
00BEM CaMOCTOSITEIEHOM IEATEILHOCTH 00YyJaIOIINXCsl, TOITOMY CaMOCTOSITEIIbHOE
pemieHrne 3adad  OOy4aloOUIMMUCS SBISETCA peamu3aluedl esTeTbHOCTHOTO
MpPUHIUIA O0yUeHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayOn&éHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Uucma ® BBIUHACICHUS», «ANTCOpandecKHe BBIPAKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dyukmun»y. Kaxmas w3 »TUX coaepkarenbHO-METOINYECKHX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyUEHUsI Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JUHUsAMU. B Xxome u3ydeHus: Kypca OOyYaroMIMMCSl TPUXOIUTCS
JIOTUYECKH PACCYyKIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3M
C 9TUM B TporpamMmy yueOHOro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3Jeinax MaTeMaTHU4ecKOoro
oOpa3oBaHHUsS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCKOTo s3bika. CopepikaTeabHOM W CTPYKTYPHOU
OCOOEHHOCTBbIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conepxkanve nuHUM «UuWCia W BBIYUCICHUS CIY)KUT OCHOBOW IS
JTATbHEHIIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHS IOJIH30BAThCS arOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCEITHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS



CBS3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHHEM
MPE/ICTABIICHUM O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE 0CHOBHOTO 00IIIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BBIp@XEHUIM. Anredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJEJCH, OMUCaHus TPOIECCOB U  SBICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe HallbHENIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CHOCOOHOCTEN K MaTeEMaTHYECKOMY TBOPUECTBY.

Copeprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTS OTIMCAHUS ¥ MCCIIEIOBAHMUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUM B IPUPOJIE U
oOmecTBe. M3yueHne matepuaa cnocoOCTBYET pa3BUTHIO y 00yHarOUIUXCSl yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MAaTEMaTUKU —
CIIOBECHOTO, CUMBOJINYECKOTO, IpapuuecKkoro, BHOCUT BKJIaa B (hopMHpOBaHHE
MPEICTaBICHUNA O POJTU MAaTEMATHUKH B PA3BUTUN ITUBUIH3AINH U KYJIbTYPBHI.

YrnyOn€HHbIi Kypc anreOpbl XapaKTepu3yeTcsl H3y4YeHUEM JTOTIOTHUTEILHOTO
TEOPETUYECKOIO ammapaTa ¥ CBA3aHHBIX C HUM METOJIOB pelieHus 3a1a4d. Anredpa
SIBJIIETCS SI3BIKOM ISl OTIMCaHUsI OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTu4yeckoro mojaenupoBaHus. [Ipu 3TomM camMu 0OBEKTHI MaTEMaTUYECKHX
YMO3aKIIOYEHU M TPUHATBIE B anredpe TMpaBuWiIa WX KOHCTPYWPOBAHUSA
CrOCOOCTBYIOT (POPMUPOBAHUIO YMEHHM OOOCHOBBIBATH M JIOKA3bIBATh CYKJICHMUS,
pa3BUBAIOT MATEMAaTHYECKYI0 HMHTYUIIMIO, KPAaTKO W HAIJSIIHO PacKphIBAIOT
MEXaHU3M JIOTHUYECKUX MOCTPOCHHI U ydaT uX MPUMEHEHHIO. TeM cambIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MecT B (OPMUPOBAHHWU HAYYHO-TEOPETUUYECKOIO
MBIIIJICHUSI 00YYaIOIINXCS.

CornacHo yueOHOMYy IuUlaHy B 7-9 Kkjaccax u3ydaercss y4eOHBIA Kypce
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKre BBIPAKEHUS», «YPaBHCHHUS U
HEPaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kiacce —
136 gacos (4 yaca B Hezient0), B 8 kiacce — 136 yacoB (4 yaca B Hefiento), B 9 kjiacce
— 136 yacoB (4 Jaca B HeZEINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uyncia. CpaBHEHHE, YNOPSAOYHMBAHHE W apU(DMETHUCCKHEC
JEUCTBUS C pallMOHAIBLHBIMU YucaaMu. YucioBas mpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOM MPaKTUKU HA YacTH, HAa IpoOU, HA TTPOLICHTHI, IPUMEHEHUE OTHOLICHUM U
MPOTIOPLUN TIPU PEIICHUU 3a7a4, PEIICHUE 3a/1a4 Ha JBUKEHUE, pabOTy, MOKYIIKH,
HaJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble M HEUYETHBIE uucna. [IpusHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CyYMMBI H
MPOU3BEACHUS LIEIIBIX YHUCEII IPU PEIICHUH 3a/1a4 C MPAKTUYECKUM COJICPIKaHUEM.

HauGonpbmuii oOuit 1enuTeas 1 HauMeHbllee 00111ee KpaTHOE JIBYX UYHCedl.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BripaxxeHre ¢ mepeMEHHBIMU. 3HAYCHUE BBIPAKECHHUS C TEPEMECHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXTy BeTUIMHAMU B BUJE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaANUECKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUJIEH CTaHAAPTHOTO BUuaa. CTeneHb OJHOUJICHA.

MHuorounensl. MHorowieH crasgapTHoro Bujaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JeieHHe MHorouieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKEHHUH, Pa3HOCTHb
KBaJpaTOB JABYX BBIPAKECHHI, IPOU3BEACHUE PA3HOCTH U CYMMBI JIByX BbIPaKEHUN,
CyMMa M Pa3HOCTh KyOOB JIByX BBIPAKCHHUI.

Pa3noxxeHne MHOTOUIEHA HA MHOXKUTENW. BhIHECEHHE 0011IETO MHOXKHUTENS 32
CKOOKU. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBuenue ¢ onHou nepemeHHor. Kopenb ypaBHenus. CBONCTBA ypaBHEHUM
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh YypaBHEHMW. YpaBHEHHE Kak
MaTeMaTH4ecKkas MOJe/Ib PeaIbHOM CUTYaIINH.



JIuHerHOe ypaBHEHUME C OJHOM MNEPEMEHHOM. UMCIIO KOPHEW JMHEHWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIbIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTrO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOAOM cioxeHusa. Cucrema ABYyX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

Koopaunarta Touku Ha npsimoil. YuciioBble NpOMEXKYTKH. PaccTosiHue Mexny
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadukoB, 3aganHbix Gopmynamu. Utenue
rpaMKOB peaibHbIX 3aBUCUMOCTEM.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
onpeneneHus u 00aacte 3HadyeHui GpyHkunu. CriocoObl 3aganus GpyHkuuu. ['padux
¢ynkuuu. [loHATHA MakcuMymMa M MUHUMyMa, BO3pacTaHusi W YObIBaHUS Ha
IIPUMEpax peaIbHbIX 3aBUCUMOCTEM.

Jlunentnass Qyukius, e€ cpoiictBa. ['padux nuneitHoi ¢ynkuuu. ['padux
¢ynknuu Y = |X|. Kycouno-3aganabie GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppanmoHaNBLHOrO 4Yuciaa. JeUCTBUS C HpPpalMOHAIBHBIMHA YHCIIAMHU.
CBoiicTBa I€CTBUI ¢ UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHWE HPPALIMOHATIBHBIX
quced.

[IpencraBieHnss O pAacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LEJbIX, PAIMOHAJIbHBIX, IEUCTBUTENbHBIX YKcesl. CpaBHEHUE YUCEN.
HucoBble NPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PELIECHNIO YPAaBHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
oKpykaromeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpAKEHUA

AnreOpanyeckas aApoOb. JlomycTUMble 3HAUYEHUS NEPEMEHHBIX B APOOHO-
palMoOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JEJICHHE allreOpanyeckux JapoOei.
Brinenenue 1enoi yactu aaredpandeckoi aApoou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apupMeTHYecKue KBaJpaTHble KOpPHH. TOXJIECTBEHHbIE MpeoOpa3oBaHMS
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenens ¢ 11eNbIM MTOKa3aTeseM U e€ cBoiicTBa. [Ipeobpa3oBanue BrIpakeHUH,
COJIEPIKAILMX CTEIICHH.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJpAaTHOTO YpPABHEHHS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K TMHENHBIM YPABHEHUSIM WIH K KBaJIPATHBIM YPABHECHUSIM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoM. PemeHue TEKCTOBBIX 3a/1ad C MOMOIIBIO
KBaJpaTHBIX YPaBHECHUI.

JpoOHO-palilnoHaNbHBIE  ypaBHEHUs. PelieHue  JpoOHO-paliMOHAIbHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIpOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClloKeHUe
U YMHOXXCHHME YHCIOBBIX HEpaBeHCTB. OLEHUMBAHME 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Pelienrie TMHENHBIX HEPABEHCTB C OJIHOW MepeMeHHON. CHUCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DyHKUIMHA

OO6uacTh onpesenieHrsi 1 MHOXKECTBO 3HaueHi (yHKimuu. CriocoObl 3a/1aHus
bynakuuii. ['padux dyakumun. Utenune cBoiictB Gyukuuu no e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicraa.
KycouHo-3a1anabie PyHKIIUH.

9 KIIACC

YucJia 1 BLIYUCJICHUSA



Kopens -1 crenenu u ero cBoiicTBa. CTENEHb ¢ PAllMOHAIBHBIM [T0KA3aTENEM
U €€ CBOMCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPEeOOpa30BaHUsl BBIPAXKEHHM, COAEpKalluX KOpPEeHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHNs U HEPABEHCTBA

bukBanparsasle ypaBHeHUS. [IprMepbl TPUMEHEHUM METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKkoro MeToja MpU pPELICHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHMH C ABYMsI NEpeMEHHbIMH. ['paduueckuili mMeTon
pELIEHUS CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C IByMs ITIepeMeHHbIMU. CUCTEMA JBYX
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEb PEAJIbHOM CUTYaLlHH.

YucnoBele HEpaBEHCTBA. PelleHne JIMHEMHBIX HEPaBEHCTB. J(OKa3aTenbCTBO
HEPABEHCTB.

KBazpaTHble HepaBEHCTBA C OJHOM IEepeMEHHOH. PemeHue KBaJpaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTOJl MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [Ipocreliire HepaBeHCTBA C MAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 ¢ TOMONIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellieHne HepaBEeHCTBa C JBYMs
nepeMeHHbIMU. CUCTEMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTo
PELIEHNS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKIUU

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITMHU, TTPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKITUH,
4YETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAMMEHbIIee 3HaUeHUs (PyHKIUU.

KBagpatnunass ¢ynknus u e€ cBoicTBa. Mcmonb3oBaHWe CBOWMCTB
KBaJpaTUyHON (pyHKIMM 7151 pemieHus 3a1ad. [loctpoenue rpadrika kBagpaTUUHON
¢bynkuuu. Ilonoxenue rpaduka KBajpaTUYHOW (YHKUMUA B 3aBUCUMOCTH OT €€
ko> puuentos. papuku pynxmmii Y =ax2, y = a(x — m)>u y = a(x — m)? +n.
[TocTpoenue rpadukoB GHyHKIIHIA ¢ TOMOIIBIO TPE0Opa3oBaHUIA.

Hpo6Ho-nuneiinas @ynkuus. Mccnenoanne QyHkimii.

@Oynkuus Y = X" ¢ HaTypalbHBIM TIOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[TonsitTue uymcioBoil mocienoBareabHOCTH. KoOHEUHble U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiasl)  mociiefoBareabHocTh.  CrocoObl  3a1aHust
MIOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. DopMmyibl N-ro YjeHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. DopMynbl CyMMBbI MEPBBIX N
YICHOB apu(PMETHUECKON U T€OMETPUUYECKO mporpeccuil. 3ajaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUU
OECKOHEYHO yObIBAIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS [TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHWS B HMHTEpEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a71a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBUI JJI1 OKPYXAIOLIEH Cpebl, OCO3HAHUEM TJI00AIIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
NOHATHS, TUIOTE3bl 00 0OBEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIIeHUs] U ACHCTBUA, (POPMYIMPOBATH M OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHBEPCATbHBIMHU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYJIUpOBaTb U  MpeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MaTEMaTHYECKUX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILLIECHUS, BEIOMPATh HanboJIee MOIXOA[IINNA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (HOPMYJIMPOBaThL O00OOIIEHUSI M BBIBOABI MO pe3yjbTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpencTaBieHus HWHPOpPMAIMM W WUTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BbIpakKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS 10 XOJy peUIeHUs 3a/ayd,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOW U UHIUBUIYATHHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh 1EeJb
COBMECTHOM JesTEeIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BHIMOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU WICHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO PE3yibTaTa U
KaueCTBO CBOETO BKJIJa B OOIINI Pe3yJIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXOAaX MPUHATUS pelIeHUN (MHAUBUIYaTIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TPEIMETHBIC
pEe3yJIbTATHI:

Yucjia 1 BBIYUCICHUSA

PanmonanbHbie Unca.

[lepexoguTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJIbHBIX YHCEII, MHOKECTBA LIEJIbIX
YUCeJ, MHOYKECTBA PAI[MOHAIBHBIX YHUCEI MPHU PEUICHUWH 3a/a4d, IPOBEIACHUU
pPacCyKJI€HUHU U JIOKA3aTEIbCTB.

[TonuMaTh U OOBICHATH CMBICIT TO3UIIMOHHOM 3aMUCH HATYPaJIbHOIO YKCIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

BoInonHATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeEeTHUECKHe
JEUCTBUS C PallMOHAIBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUM.

BrINoaHATH 1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MMOKA3aTEIsIMHU.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX PpPallMOHAIbHBIC
Yyyciia M CTENEHW C HATypajJbHBIM I[IOKa3aTesieM, NPUMEHSITh pPa3HOO0Opas3HbIe
CrocoObI ¥ TPUEMBI BBIUYMCIICHUSI, COCTABIISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyraaTh 4ncia ¢ 3aJaHHOW TOYHOCTBIO, & TAKKE MO CMBICITY MPAKTHYECKOU
CUTyallid, BBINOJHATh NPUKHUIKY WU OLEHKY pe3ysibTaTa BBIYMCIEHUMN, OLICHKY
3HAQYEHUH YHCIIOBBIX BBIPAXKEHUH, B TOM YMCIIE IPU PEILICHUH MPAKTUYECKHUX 3a/1a4.

Pemiath TekcTOBBIE 3alaud  apu(PMETHUYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS JaHHBIX MPU
pelieHny 3aaa4.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emMMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TUMOCTH CyMMBbI U IPOU3BEACHUS IETIBIX YUCET.

PacknanapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0OOIHO OMNEpUPOBATH MOHSATHUAMHU: YETHOE YHCIIO, HEUETHOE YHUCIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonuth HamOONBIIMI OOIIMKA AENUTENh U HaUMEHbIIee 00Ilee KpaTHOEe
YUCEN ¥ UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBa
CPaBHEHHU MO MOAYJIIO.

AsiredOpanyecKue BbIPpaKeHUs

BripakeHus ¢ IEPEMEHHBIMH.

Hcnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpAXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeo0pa3oBaHus BHIPAKECHUH, TOKA3bIBATh TOXKIECTBA.

MHoOrouneHsl.

BrinonHaTs npeoOpa3zoBaHus 1EI0TO BhIpaXKEHUS B MHOTOWICH NPUBEICHUEM
MOJI0OOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BoInonHTh eficTBUs (CI0KEHUE, BEIUUTAHUE, YMHOXKEHHUE) C OJTHOWICHAMHU
U C MHOTOWJICHAMH, MPUMEHATHh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
Ky0 CyMMBbI, KBajpaT M KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXUTEJNSI, TPYMIUPOBKHU ClaraeMblX, MPUMEHSIS
(bopMyIbl COKPAIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKHU, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEIIAMU JJIs
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepATs, sABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TogObupaTh nOpuMEpbl TApP YHCEN, SBISIOMMXCS PEUICHUEM JHUHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMECHHBIMH.

CtpouTh B KOOPAUHATHOM TJIOCKOCTH TpauK JTUHEHMHOTO YPABHEHUS C ABYMS
MEPEMEHHBIMHU, MOJIB3YICh TPa(QUKOM, MPUBOIUTH MIPUMEPHI PEIICHUS YPABHEHUS.



Pemate cucreMsl 1ByX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pPE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMMCHIBATh YACIOBBIE POMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduKu TUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C MOMOMIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MpeAcTaBICHHUS W aHalu3a UH(GOpMaluHu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh cBOWCTBA (YHKUMH i aHaiuu3a Tpa@UKOB peallbHbIX
3aBUCUMOCTEN (HyIH (QYHKIUH, HPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pellleHny 3a7a4 U3 APYyTrux Y4eOHbIX MIPEIMETOB U PEasIbHOM KU3HU.

K koHIly 00y4yeHus B 8 kiacce 00y4aromuics MOJIyduT CIEIYIOIINE TPEeIMETHBIC
pEe3yJbTaThI:

Yucsa ¥ BIYMCICHUS

HppanmonanpHbIE YUCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABIECHUS O PACIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOJHO OmepUpOBaTh MOHATHIMU: KBaJpaTHbIN KOPEHb, apu(pMeTuyecKuit
KBaJpaTHBI KOPEHb, UPPALMOHAIBHOE YKCIIO, HAXOJHUTh, OLICHUBATh KBA/IPATHbHIC
KOPHH, UCIIOJIb3YsI IPU HEOOXOJUMOCTH KAJIbKYJISITOP, BBIMIOJIHATH IPeoOpa3zoBaHus
BBIPAXEHUM, COAEPKAIINX KBAIPATHBIE KOPHU, UCITOJIb3YS CBOMCTBA KOPHEM.

Mcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHS U BBIUMCICHUN, N300pakaTh JEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npobeit u crenenedd yucia 10, 3anmMchIBaTh U OKPYIJIATH YKUCIOBBIE 3HAYCHUS
pealbHBIX BEJIUYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1eIMMOCTb.

CB0OOOIHO OIEpUPOBATH MOHATUEM OCTATKA IO MOAYJIIO, IPUMEHSTh CBOWCTBA
CPaBHEHHI MO MOJYIIO, HAXOAUTh OCTATKH CyMMbI U IIPOU3BEICHUS IO JAHHOMY
MOZYJIIO.

AJsiredOpanyecKue BbIPaKeHUs

JIpoGHO-paImoHaIbHBIC BEIPAKCHHUS.

Haxonute A0OMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IprMeHSATh OCHOBHOE CBOKMCTBO PAIIMOHAJILHON JIPOOH.

BoInonHATh IpUBEAEHUE anredpandeckux Apodeil Kk o01eMy 3HaMEeHaTeNto,
CIIOKEHUE, YMHOKEHUE, JIeJIEHHE aNreOpandyeckux IpoOei.

BhITIONTHATE TOXAECTBEHHBIE MPE0OPa30BaAHUS PAIIMOHATBHBIX BEIPAKEHHM.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHATHE CTENEHW C L[EJbIM IOKa3aTelieM, BbBIIOIHSITh
peoOpa3oBaHus BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM ITOKa3aTEIIEM.

HppanmoHaibHbIE BEIPAXKEHUS.

HaxoauTe qomycTrmblie 3HaUYC€HUS IEPEMEHHBIX B BBIPAXKEHUSIX, COJEPIKAIIINX
apru(pMeTuYecKre KBaApaTHbIE KOPHH.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HCHOJIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTe kBajipaTHbIE ypaBHEHUS.

PemaTte ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

Pewmiatb JuHEWHbIE YpaBHEHUS C [ApaMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C MMapaMeTpaMH.

[IpoBoauTh HCCENOBAaHNS YPAaBHEHUW U CUCTEM YPAaBHECHHH, B TOM YUCIIE C
pUMEHEHUEM rpauuecKuX MpeACTaBICHUH (YCTaHaBIMBATh, UMEET JIN YpaBHEHUE
WM CUCTeMa YPaBHEHUM PEIICHMUs], €CIIM UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C TIOMONIBIO COCTABJICHUS YPaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MTOJYYEHHBIN PE3YIIbTAT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHHUSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI, 1aBaTh rpadUUeCcKyIo
WJUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIMHA

[TonnMaTh ¥ UCHONB30BaTh (DYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeIeTIsITh CBOMCTBA (QYHKIUH 10 €€ TpaduKy.

CtpouTts rpaduku QyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (PyHKIIMHU IO €€
rpadukKy.

K koHIty 00yuyeHus B 9 kiacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
pPE3yIbTaTHI:

Yuciaa v BIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUAMM: KOPEHb N-H CTENEHHW, CTENEHb C
palMOHAJIBHBIM [I0KAa3aTelIeM, HAaXOAUTh KOPEHb N-U CTENEHU, CTEHNEHb C
palMOHAIBHBIM TI0KA3aTENEeM, HCIOJIb3Ys MpH HEOOXOJUMOCTH KaJbKYJATOD,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHHU C PALMOHAJIbHBIM II0OKA3aTEIIEM.

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

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHCIA, OKPYTJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YHUCJIOBBIX BBIPAYKCHUM.

Aare0panvyecKue BbIPpAKEHUSA

CB0OOIHO ONEepUpPOBaTh MOHATUEM KBAJPATHOTO TPEXWICHA, HAXOIUTh KOPHH
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemiats TMHENHbBIE U KBapaTHIE YPABHEHUS, YPABHEHHUS, CBOIAILNECS K HUM,
JTpOOHO-pallMOHATbHBIE YPABHEHUS.

Pemrats HECNOKHBIE KBapaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nuHENWHBbIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, UCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIIEHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl BYX JIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIUHECUHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[TpumeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToia Mpyu peluieHuu ypaBHeHUM 3-11 U 4-ii cTeneHei.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemwlare ypaBHEHHs, HEPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHWYCHUSIMU, HAITPUMEP, B LIEJIbIX YNCIIAX.



ITpoBoAMTH HCCIENOBAaHUS YPABHEHUN M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IPUMEHEHUEM IrpaUUeCcKuX MpeICTaBIeHUN (YCTaHABINBATh, UMEET JIU YPABHEHUE
WIHM CUCTEMA YPaBHEHUM PEIIECHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

PemaTte TEKCTOBBIE 3amadyM aiareOpamdeckKuM CIIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTABJICHUS
MaTEMaTUYECKON MOJENN peajbHOW CHUTyallud WM NPUKIAAHOM 3ajaud,
WHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

CBOOOHO OMEpUpOBaTh TMOHATUSAMHU: 3aBUCUMOCTh, (YHKIUSA, Tpaux
GyHKIMM, TpsMas [PONOPLUUOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHast PYHKIIHSL.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
00JacTh ONpENEICHUsl, MHOKECTBO 3HAUYCHHU, HYIM (QYHKLUHUHU, MPOMEXYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKHM BO3pacTaHusi M YObIBaHMSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAUEHHSI, ACUMIITOTHI.

Pacnio3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOIUTE IPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peaibHOMN )KU3HU, (PUBHKHU, T€OMETPHH.

Onpenensath NoJIoKeHUE rpaduka KBaAPaTUYHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ ko PUIIHEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJPaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIS pELICHUS 3a]1a4.

Ha nmpumepe kBagpatuunoit ¢pyHkimu ctpouts rpaduk dyaxmwm y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pynkmun y=Ff(X).

NnmoctpupoBaTh ¢ TOMOLIBIO rpaduka peaabHy0 3aBUCUMOCTh MIIH MPOIIeCcC
M0 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckas U reOMeTPUYECKAs MPOTrPecCH

CB0OOOJHO ONEpUPOBATH MOHATUSAMU: NIOCIEA0BATEIBHOCTD, apuMeTHyecKas
Y TEOMETPUYECKAsI TPOTrPECCHUM.

3amaBaTh IOCJIENOBATEIBHOCTH pPa3HbIMH CIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHUST €  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPAWHATHOU
MJIOCKOCTH.

PemaTte 3amaun, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATENBLHOCTSIMU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOPA, UM POBBIX
TEXHOJIOTHUH).



Pacnio3HaBaTh ¥ NPHUBOJAWTH MNpPUMEPHl KOHEYHBIX U OECKOHEUHBIX
HOCJIeIOBATEIbHOCTEH, OTPaHMYEHHBIX  IIOCJIEOBATENbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIONINX ) TTOCIEI0BATEIBHOCTEH.

HmeTs npeacTaBieHne 0 CXOUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUM.

[IpuMeHsATh METO MaTEMaTHYECKOW MHAYKIIUH TIPH PEIICHUH 3a1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonanesHelie uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMU M. Jlunelinble ypaBHEHUS
5 UNCJIA U BBIUNCJIEHHMS. Crenens ¢ 5
HaTypaJibHBIM NIOKa3aTelleM
6 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIMs 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIIEHNE, 8 3

cUCTEMaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaBenctBa
5 UNCJIA U BBIUNCJIEHUW . KBaapatHbrit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparusle ypaBHeHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHUS. enumocTth 7 1
9 [ToBTOpEHwUe, 06o6meHI:Ie, 10 3
CUCTEeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHUH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 34 3
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Konrtpoabnbsie IIpakTnueckue Aara tuppossie
Bcero u3yueHusi  oOpasoBaTebHbIe
padoThI padoThI pecypest
1 [ToBTOpenue. ParmoHabHBIE YKCIIa 1 02.09.2023
[ToBTOpenue. CpaBHeHue,
2 yH?pHHOHHBaHHe 1 apu(pMETUUECKHE 1 04.09.2023
JEHCTBUS C pallMOHATBLHBIMU YHCIIAMU
3 [ToBrOpenue. Yucnosas npsmas, 1
MOJTyJIb YuClia 05.09.2023
[ToBTOopenue. IIponeHTsl, 3anuch
4 MPOLIEHTOB B BUJIE ApoOU U Apolu B 1 06.09.2023
BU/JIE TPOIIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4u 1
Ha IIPOLICHTHI 07.09.2023
5 IToBTOpenue. Tpu OCHOBHBIE 3a1a4n 1
Ha IIPOLICHTHI 11.09.2023
7 [ToBTOpEeHME. Pemenre TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CTIOCOOOM 12.09.2023
[ToBTOopenue. Pemenue 3anay u3
8 peabHOM MPaKTUKK Ha YacTH, IpooH, 1
MIPOIICHTHI, IPUMEHEHNE OTHOIICHUH 13.09.2023

Y IIPOTIOPIIUH NPH PEIICHUH 3a7a4




[ToBTrOpenue. Pemenue 3anay us3
peanbHOM MPaKTUKU HA 4acTH, Apoou,

9
MIPOLICHTHI, IPUMEHEHUE OTHOIICHUI 14.09.2023
Y TIPONOPIIUI PU pEeLICHUH 3a/1a4
IToBTOpeHue. PeanbHble 3aBUCUMOCTH;
10 0
peleHue 3a1a4d Ha JBHKeHue, padory, 18.09.2023
MOKYTIKH, HaJIOTH
11 KonTtponpsHas pabora o Teme
"PanmonansHbIie yncia' 19.09.2023
12 K i
OOpJIMHATa TOYKU Ha MPSMOi 90.09.2023
13 q
WCIIOBBIE TIPOMEKYTKH 91.09.2023
14 q
WCIIOBBIE TIPOMEKYTKHU 95 09 2023
15 Paccrostarie Mex 1y AByMs TOUKaMH
KOOpAMHATHOM NPsMOIN 26.09.2023
[IpssmMoyronpHas cucTeMa KOOpAUHAT.
16 AG
crmcca u o?ﬂMHaTa TOYKH Ha 97 09.2023
KOOPJIMHATHOM MJIOCKOCTH
[IpssmMoyronpHas cucTeMa KOOpAUHAT.
17 AoOcimcca n oE))JMHaTa TOYKH Ha 98.09.2023
KOOPJIWHATHOM MIIOCKOCTH
18 [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmymamu 02.10.2023
19 UreHue rpadMKoB peabHBIX
3aBUCUMOCTEN 03.10.2023




(DYHKI_[I/IOHEUIBHBIC 3aBUCHUMOCTH

20
MEXy BEIIMUNHAMHU 04.10.2023
[onsarue pynkunu. OyHKIUS KaK
21
MaTeMaTH4eCcKasi MOAEIb PEealbHOTO 05.10.2023
nporiecca
[Tonsitue Gynkuuu. OyHKIHSA Kak
22
MaTeMaTH4ecKasi MOJEIb PeaIbHOTO 09.10.2023
nporiecca
[Tonstue pynkuuu. OyHKIUSA Kak
23 MaTeMaTHyYecKasi MOJEIb PeaIbHOro 10.10.2023
npoiiecca
24 OO6nacth ornpezesieHust 1 00J1acTh
3HauUEHUHN PYHKIUU 11.10.2023
o5 OO6nacth ornpeesieHust 1 00J1acTh
3HAUCHUH QYHKIINH 12.10.2023
26 CriocoOb! 3a1aHUs PYHKIIUU 16.10.2023
27 Tpagur pymxiumn 17.10.2023
08 KonTponbHas padbora no teme
"Koopaunats! u rpapuku. @yHkuun" 18.10.2023
BripaxkeHue ¢ nepeMeHHbIMU.
29 3HaueHUE BBIPAXKEHUS C 19.10.2023
HepEeMEHHBIMU
BripakeHne ¢ mepeMeHHBIMU.
30 3HaueHUE BBIPAXKEHUS C 93.10.2023

NEpEMCHHBIMU




BeIpaxenue ¢ nepeMeHHbIMHU.

31 3HaueHUE BHIPAKEHUS C

HepeMeHHBIMﬁ 24.10.2023
39 [IpencraBnenne 3aBUCUMOCTH MEXKY

BEJIMYMHAMU B BUJI€ (OPMYITBI 25.10.2023
33 [IpencraBieHne 3aBUCUMOCTH MEXTY

BEJIMYMHAMU B BHJI€ (POPMYIIBI 07.11.2023
34 Boruncnenus no gopmynam 08.11.2023
35 Beraucnenus mo ¢popmynam 09.11.2023
36 YpaBHeHUE ¢ OHOW MTEPEMEHHO.

Kopenb ypaBHeHUs 13.11.2023
37 CBoiicTBa ypaBHEHHI C OJTHOM

epeMeHHOMN 14.11.2023
38 CBoiicTBa ypaBHEHHI C OJTHOM

MepeMEHHOMN 15.11.2023
39 PaBHOCUIIBHOCTD ypaBHEHUI 16.11.2023
40 VYpaBHEHHUE KaK MaTeMaTu4decKas

MOJIeJIb pealbHOM CUTyalluu 20.11.2023
41 Yucno KopHEeH JTMHENHOTO YpaBHEHUS

21.11.2023
42 Yucno KopHEN JTMHEHHOTO ypaBHEHUS
22.11.2023

43 Pemenye TeKCTOBBIX 3a7a4 C

MOMOILIBIO JIMTHEWUHBIX YpaBHEHUM 23.11.2023




JInHeitHOEe ypaBHEHUE, COAEpKAIEe

44 3HAK MOYJIS 27.11.2023
KonTtponbHast pabora mo Temam
45 "BrIpaxkeHus ¢ IepEeMCHHBIMU",
"HHIEeﬁHLIe ypaBHIleI" 28.11.2023
46 CreneHb ¢ HATYpaIbHBIM
IoKa3aTeyieM 29.11.2023
47 CBoiicTBa CTENEHU C HATYpalbHBIM
IoKa3arelieM 30.11.2023
48 CBolicTBa CTENEHU C HATYpaJIbHbIM
1oKa3areyieM 04.12.2023
49 CBoiicTBa CTENEHU C HATYpaIbHBIM
IoKa3arelieM 05.12.2023
50 3amnuch 4ncia B IeCATHIHON
[MO3ULIMOHHOI CUCTEME CUUCIIEHUS 06.12.2023
51 3anuce 4ynucia B JeCITUYHON
MO3UIMOHHOM CUCTEME CUHCIICHUS 07.12.2023
Omuounenbl. OTHOYIICH
52 cTa"aapTHoro Buja. CreneHb 11.12.2023
OJIHOYJICHA
Onmuounenbl. OTHOYICH
53 cra"aapTHoro Buja. CteneHb 12.12.2023
OJTHOUJICHA
MHuorounessl. MHOrO4ICH
54 crangapTHoro Buaa. CTeneHn 13.12.2023

MHOIro4jcHa




Muorouiedsl. MHOTrOUJIEH

55 crangapTHoro uaa. CTeneHnb 14.12.2023

MHOIOYJIEHA
56 Clo)XeHU€E U BEIYUTAHUE

MHOT'OYWIECHOB 18.12.2023
57 Cro)XXeHue Y BbIYUTAHUE

MHOTOYJICHOB 19.12.2023
58 CI107KeHUE U BEIYMTAHUE

MHOT'OYJICHOB 20.12.2023
59 YMHOXEHME U eJIEHHE MHOTOYIEHOB 91.12.2023
60 VYMHOKEHUE U [AeJIEHUE MHOTOYIEHOB 95 12 2023
61 VYMHOKEHUE U [eJIEHUE MHOTOYJIEHOB 96.12.2023
62 VYMHOXEHUE U [AeJIEHNE MHOTOYICHOB 97 12.2023
63 [TpeoOpazoBaHue IENOTO BBIPAKECHUS

B MHOTOWIECH 28.12.2023
64 [IpeobpazoBanue 1EIOT0 BHIPAKECHHS

B MHOTOWIECH 09.01.2024
65 [IpeobpazoBanue 1EI0T0 BHIPAKECHUS

B MHOTOWIEH 10.01.2024
66 Kopau mHOrOowiieHa 11.01.2024
67 Kopuu MHOTOUIEHA

15.01.2024




68

KonTtponsHas pabora mo Temam
"CrerneHb ¢ HaTypaJIbHBIM
nokaszaresiem", "MHorouiacHsI"

16.01.2024

69

ToxnaectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHus ANreOpanIecKux
BBIPAKCHUI

17.01.2024

70

71

72

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHusl AIreOpanyecKux
BBIPAKECHUI

ToxnectBo. ToxXiecTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIpAXKEHUM

ToxnectBo. ToxnecTBEHHBIE
npeoOpa3oBaHusl AreOpandecKux
BBIPAXKEHUM

18.01.2024

22.01.2024

23.01.2024

73

ToxnectBo. TOXIECTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

24.01.2024

74

75

JlokazaTenbCTBO TOXKJIECTB

[Tpusnaku genumoctu Ha 2, 4, 8, 5, 3,
6,9, 10, 11

25.01.2024

29.01.2024

76

[Tpusnaku nenumoctu Ha 2, 4, 8, 5,
3,6,9, 10,11

30.01.2024

77

78

JemumocTh nensix uncen. CBoiicTBa
JIETUMOCTH

JemumocTs 1enbix uucen. CBoicTBa
JEITUMOCTH

31.01.2024

01.02.2024




[Ipu3Haky nenuMOCTH CyMMBI U

79 MIPOU3BEICHUS LENbIX YHCET MPU

pzmeHI/H/II[ 3az[aqu ’ 05.02.2024
80 IIpoctsle u cocraBHble yncna. YETHbIE

Y HEUETHBIE YyKcia 06.02.2024

HauOosnpmmii o0Imui 4eIuTens U
81 HaMMeEHbIIIee 0011ee KpaTHOE ABYX 07.02.2024

qrcen
82 B3anmHO mipocThie Yncia 08.02.2024
83 Anroputm EBknnpa. Jlenenue c

OCTaTKOM 12.02.2024
84 CpaBHEHUS LEIBIX YUCEI 10 MOAYIIIO

HATypaJIbHOTO YUCIIA 13.02.2024
85 KBagpat cymmbl 1 KBaJipaT pa3HOCTH

JIBYX BBIPaXKCHUU 14.02.2024
86 KBampar cymMMBl HECKOTBKUX

BBIpaXEHUI 15.02.2024
87 Ky0 cymMMBI 1 Ky0 pa3HOCTH JIBYX

BBIpaXEHUI 19.02.2024
88 Pa3zHOCTb KBaJpaTOB JABYX BBIpAXKEHUN 90.02.2024
89 IIpou3sBeneHne pa3HOCTH U CYyMMBI

JIBYX BbIpaKEHUM 21.02.2024
90 [IpousBenenne pa3HOCTH U CyMMBbI

JIBYX BBIpaXCHUU 22.02.2024
o1 CymMa u pa3HOCTh KyOOB IBYX

BBIPAXEHUI 26.02.2024




CymMa u pa3HOCTh KyOOB IBYX

92
BBIPOKCHHI 27.02.2024
93 Pa3znoxeHne MHOrousieHa Ha
MHOKUTENH 28.02.2024
[IpousBeneHne pasHOCTH CYMMBI ABYX
94 BBIPOKCHHH, cylviMa U Pa3HOCTh KyOOB 99.02.2024
JIBYX BBIPayKCHUH
95 PaznoxxeHne MHOTOWIEHA Ha
MHO>KUTEH 04.03.2024
9% BriHecenue o01ero MHOKHUTENS 32
CKOOKH 05.03.2024
97 MeTton rpynnupoBKu 06.03.2024
KonTtponpsHast pabora o Teme
98 Dopmysl (':'OKpaH_IeHHOFO 07.03.2024
YMHOKEHUS
99 Jlunetinas QyHKIws, e€ cBoiicTBa 11.03.2024
100 Jluneiinas QyHkiys, e€ cBoiicTBa 12.03.2024
101 Jluneiinas QyHkius, e€ cBoiicTa 13.03.2024
102 ['paduk nuHeHON GyHKIIMN 14.03.2024
103 I'paduk nuneitHON QyHKIIMN 18.03.2024
104 I'paduk nuneitHoON QyHKIIUN

19.03.2024




105

I'paduk nuneitHON QyHKIIUN

20.03.2024
106 I'paduk pynkumn y = | x | 91.03.2024
107 I'paduk yakmmm y = | X | 01.04.2024
108 I'paduk pynkumn y = | X | 02.04.2024
109 I'paduk pynkumm y = | X | 03.04.2024
110 Kycouno-3anannsie GpyHkuuu 04.04.2024
111 Kycouno-3anannsie GyHKInN 08.04.2024
112 KycouHno-3anannblie GpyHkunu 09.04.2024
113 Kycouno-3anannble GpyHKIUMN 10.04.2024
114 KonTponbHnas pabora o remam
"Nemumocts", "Jlunelinas yHkius" 11.04.2024
115 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU 15.04.2024
116 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU 16.04.2024
117 ['paduk nuHEHHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU 17.04.2024
118 I'paduxk nuHeHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMU 18.04.2024




119

CucreMbl TUHENHBIX YPAaBHEHUH €
JIBYMsI IEPEMEHHBIMU

22.04.2024

120

121

122

CucreMbl TUHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

['padpuaeckuii MmeToa perieHus
CHUCTEMbI JINHEHHBIX YPABHEHUH C
JIBYMsI IEpEMEHHBIMU

I'padpuaeckuii MeTox pereHUs
CHUCTEMBI JINHEUHBIX YPABHEHUI C
JIBYMsI IEpEMEHHBIMU

23.04.2024

24.04.2024

25.04.2024

123

Pemenne cuctem THMHEHHBIX
YpaBHEHUU C ABYMS TIEPEMEHHBIMHU
METOOM ITOJCTAHOBKHA H METOIOM
CIIOKEHUS

02.05.2024

124

Pemenne cuctem TMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJIOM ITOJICTAHOBKH U METOJIOM
CIJIOJKEHMS

06.05.2024

125

Pemenne cuctem TUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METO/IOM ITOJICTAHOBKH U METOJIOM
CJIOKEHMUS

07.05.2024

126

Pewienue cucreM TMHENHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU
METO/I0M MOJCTAHOBKH U METOJ0M
CJI0KEHUS

08.05.2024




Cucrema 1ByX JJMHEHHBIX YpaBHEHUI

127 C AByMS f[CpCMCHHI:IMI/I KaK MOJIENb 1 13.05.2024
peaabHON CHTyalluu
128 KonTponpHas pabora mo Teme 1 1
"CucreMbl JTUHEHHBIX YpaBHEHUM" 14.05.2024
129 [ToBTOpeHue u 0600IIEHNE. 1
BripaskeHus ¢ mepeMEeHHBIMU 15.05.2024
[ToBTOpenue u 0600menne. CTerneHs ¢
130 1
HaATypaJIbHBIM IOKa3aTeleM 16.05.2024
[ToBTOpenue u 06o0IICHNE.
131 OmHOYJICHBI 1 MHOTOWICHBI. 1
ToxiecTBeHHBIEC TPEOOPA30BAHUS 20.05.2024
aIreOpanyecKiX BhIPAKCHUI
[ToBTOpenue u 06061meHue. opmMyITbl
132 ) 1
COKpPaIIEHHOTO YMHOKECHUS 21.05.2024
133 [ToBTOpeHue u 06001IIeHNE. 1
Koopnunats! u rpaduku. 22.05.2024
134 MoOHUTOPHUHT 1 1 09.02.2024
135 Mounwutopunr BITP 1 1 16.04.2024
136 MonuTOpHUHT 1 1 90.10.2023
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
ara undpposbIie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero u3yueHusi  oOpa3oBaTebHbIe
padoThI padoThI
pecypcbl
1 4 e 1
HCJIOBbIE HEPaBEHCTBA 04.09.2023
2 Cgoi 1
BOICTBA YHCIIOBBIX HEPABCHCTB 05.09.2023
3 CaoiicTBa 4nciIo epaBeHC 1
BOICTBA YHCIIOBBIX HEPABCHCTB 06.09.2023
4 1
Jloka3aTenbCcTBO HEPABEHCTB 07.09.2023
5 HepasenctBo ¢ nepemennoii. Ctporue 1
Y HECTPOTHE HEPABEHCTBA 11.09.2023
HepasenctBo ¢ nepemennoii. Ctporue
6 1
1 HECTPOTHE HEPABEHCTBA 12.09.2023
CrnosxeHue ¥ yMHOKEHHUE YHCIOBBIX
7 .0 1
HepaBeHCTB. OlleHuBaHUE 3HAYCHHUS 13.09.2023
BBIPKEHUS
CrnosxeHue ¥ yMHOKEHHUE YHCIOBBIX
8 .0 1
HepaBeHCTB. OlleHUBaHNE 3HAYCHHUS 14.09.2023
BBIPXKEHUS
[TonsiTHE O pelICHHH HEPABCHCTBA C
9 OJTHOY TIepeMeHHOH. MHOKeCTBO 1
JTHOW TIepeMeHHON. MHOXeCTB 18.09.2023

peI_HCHI/Iﬁ HCPaBCHCTBA




IlonsTue o peICHUH HCPABCHCTBA C

10 OJIHOM nfpeMeHHoﬁ. MHOXeCTBO 19.09.2023
pelIeHni HepaBeHCTBA
11 PaBHOCHIIbHBIE HEpABEHCTBA.
HepaseHncrBo-ciencraue 21.09.2023
12 YwucioBble TPOMEKYTKH 95.09.2023
JIuHeltHoe HepaBEHCTBO C OJIHOM
13 nepeMeHuHoﬁ 1 MHOYKECTBO €T0 96.09.2023
pelieHui
14 Pemenre nMHENHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM 27.09.2023
15 Pemennie TuHEHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM 28.09.2023
16 Pemenuie nuHEHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM 02.10.2023
17 CuHcTeMBbl TUHEHHBIX HEPABCHCTB C
OJIHOW TIEpEeMEHHOM 03.10.2023
18 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOW TIEpEeMEHHOM 04.10.2023
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO
19 JIMHEUHBIX IjepaBeHCTB C OTHOH 05.10.2023
MepeMEeHHOMN
20 KonTponbhas pabota no teme
"HepaBencrna" 09.10.2023
21 KBanpatHsie kopHU

10.10.2023




Apudmerniecknuil KBaJpaTHBII KOPEHb

22
U €r0 CBOMCTBA 11.10.2023
23 Apudmernieckuil KBaJpaTHBII KOPEHb
H €ro CBOMCTBa 12.10.2023
[TonsTHE HPPALIMOHAIEHOTO YHCIIA.
24 %
JleficTBUS ¢ HppaIIMOHAILHBIMU 16.10.2023
YHUCIaMU
o5 CBoOMCTBa JEUCTBUH C
HUPpAMOHAILHBIMU YU CIIAMH 17.10.2023
26 CBoiicTBa AeHCTBUH C
UppalMOHATILHBIMU YU CIIAMU 18.10.2023
97 CBOMCTBa JEUCTBUH C
HUPpPAMOHAILHBIMU YU CIIAMH 19.10.2023
28 C
PaBHEHHE UPPAITMOHAIILHBIX YHCEIT 93.10.2023
29 CpaBHeHUE HpPATMOHATBHBIX YUCEIT 94.10.2023
MHO0XeCTBO AEHCTBUTENLHBIX YHCE.
30 I1
pEeACTaBIEHUS O PACIIUPEHUSIX 95.10.2023
YUCIIOBBIX MHOYKECTB
JlomycTuMble 3HAaYEHUS IEPEMEHHBIX B
31 BBIPXKEHUSX, COAEPKALIUX 96.10.2023
apudmeTnyecKue KBaapaTHbIE KOPHU
JlormycTHMEBIe 3HAYCHHS IEPEMCHHBIX B
32 BBIPOKECHHSX, COACPIKAITUX 07.11.2023

apupMeTHUeCKre KBaJIpaTHbIe KOPHU




33

ToxnecTBeHHBIE MpeoOpa3zoBaHUs
BBIpXEHUI, COIepKaIUuX
apudmeTryecKkue KBaapaTHbIE KOPHU

08.11.2023

34

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALLUX
apu(pMeTHYECKIe KBaIpaTHbIE KOPHU

09.11.2023

35

36

37

ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPAYKEHHI, COJIEPIKAILNX
apudmeTHUecKre KBaIpaTHBIE KOPHU
ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPAXKEHU I, COAEPIKALLUX
apudmeTryecKkue KBaapaTHbIE KOPHU
KonTponbnas pabota no teme
"KBanpatHblii KOpeHb"

13.11.2023

14.11.2023

15.11.2023

38

39

40

41

KBanpatHoe ypaBHeHHE

®opMyiia KOpHEN KBagpaTHOIO
ypaBHeHus1. KonnuecTtBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUS

®opMyiia KOpHEN KBagpaTHOIO
ypaBHeHus1. KonnuectBo
JEUCTBUTEIIbHBIX KOPHEN KBaJPaTHOIO
YpaBHEHUS

dopMyita KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTso
JEHCTBUTEIILHBIX KOPHEN KBAJAPaTHOIO
ypaBHEHUSA

16.11.2023

20.11.2023

21.11.2023

22.11.2023




@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo

42 JEHCTBUTEILHBIX KOPHEH KBaJAPAaTHOTO 23.11.2023
ypaBHEHUS
43 Teopema Buera 97 11.2023
44 Teopema Buera 98.11.2023
YpaBHeHMUsI, CBOAUMBIE K TMHEHHBIM
45 YpaBHEHUSAM WJIH K KBaJPaTHBIM 99.11.2023
ypaBHEHUSAM
YpaBHCHHSI, CBOANMBIC K THHCHHBIM
46 YPaBHEHUSM WJIH K KBaJpaTHBIM 30.11.2023
ypaBHEHUSAM
47 KBanpatHoe ypaBHEHHE C TapaMeTpOM 04.12.2023
48 Pemrenne kBagpaTHBIX YPaBHEHUH C
napaMeTpamu 05.12.2023
49 Pemenne kBagpaTHBIX YpaBHEHHH C
napameTpamu 06.12.2023
50 Pemenne kBagpaTHBIX YpaBHEHUH,
coJiepKalIux 3HaK MOIYJIS 07.12.2023
51 Pemrenne kBagpaTHbIX ypaBHEHMUI,
coJiepKallnx 3HaK MOAYJIsS 11.12.2023
59 VYpaBHeHHE KaK MaTeMaTH4YecKast
MOJI€JIb pealbHON CUTYyallun 12.12.2023
53 Perrenne TeKCTOBBIX 337124 C TOMOIIBIO
KBa/IpaTHBIX YPaBHEHHM 13.12.2023




KonrponsHas pabora o teme

54
"KBagparusie ypaBHeHUS" 14.12.2023
55 PannonanbHble BbIpayKEHUS 18.12.2023
ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
56 .
paIlMOHAIBHBIX BRIPAKCHUM 19.12.2023
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
57 .
palMOHAIBHBIX BBIPAKCHHM 20.12.2023
ToxnecTBeHHBIE TPe0Opa3oBaHUs
58 .
palMOHATBHBIX BHIPAKECHUM 21.12.2023
ToxnecTBeHHbIE TPpeoOpa3zoBaHUs
59 .
palMOHAIBHBIX BRIPAKCHHMA 25.12.2023
Anrebpanueckas 1po0b. JlonmycTumblie
60 3HA4YEHUs IEPEMEHHBIX B IPOOHO- 26.12.2023
paIOHATIbHBIX BBIPAKEHUSAX
Anrebpaundeckas apo0b. JlomycTumelie
61 3HAYEHUS IEPEMEHHBIX B APOOHO- 97 12.2023
paMOHATBFHBIX BBIPAKECHUSIX
Anrebpanueckast 1po0b. JlomycTumele
62 3HAYEHUS IEPEMEHHBIX B APOOHO- 98.12 2023
paMOHATBFHBIX BBIPAKECHUSIX
63 OcHOBHOE CBOWCTBO anredpanyeckon
npobu 09.01.2024
64 OcHOBHOE CBOMCTBO alredpandeckon
apobu 10.01.2024
65 CroxeHue 1 BBIUNTaHHUE
anredpandecKkux apooei 11.01.2024




Ci1o)eHre U BEIYUTAHUE

06 anredpandecKux apooei 15.01.2024
67 YMHOKEHUE U JEIEHNE
anredpanvdecKux apooeit 16.01.2024
68 VYMHOXXEHHUE U eJIeHUE
anredpandecKux apooei 17.01.2024
69 YMHOKEHUE U JETIEHNE
anredpandecKux apooei 18.01.2024
70 Bossenenue anredpandeckoii qpodu B
CTENEHb 22.01.2024
71 KonTponbhas pabota no teme
" lpoGHO-palioHaIbHbIC BRIpAKCHUS" 23.01.2024
72 JIpoOHO-panMoHa bHBIC YPAaBHEHHS 94.01.2024
Pemenue 1poOHO-paliiOHaNbHbBIX
73 YPaBHEHUM, CBOJSIIMXCS K JTMHEHHBIM 95 01.2024
YpaBHCHUSIM
Pemenne npoOHO-paiioHANTBHBIX
74 ypaBHEHUH, CBOJISAIINXCS K TUHEHHBIM 99.01.2024
YpaBHCHUSIM
Pemenne npoOHO-paliioHaNbHBIX
75 ypaBHEHUH, CBOJIAIINXCS K TMHEHHBIM 30.01.2024
ypaBHEHUSM
Pemenne npoGHO-paninoHaIBHBIX
76 YPaBHEHHM, CBOJISAIIUXCS K 31.01.2024

KBaJApPAaTHLBIM YPABHCHHUAM




77

Pemenue 1poOHO-panimoHaTBHBIX
YpaBHEHUH, CBOASIINXCS K
KBaJIpaTHBIM YPaBHEHHUSAM

01.02.2024

78

Pemenue 1poOHO-panimoHaTBHBIX
YpPaBHEHUH, CBOJSAIIMXCS K
KBaJIpaTHBIM YpaBHEHUSAM

05.02.2024

79

80

81

Pemenne npoOHO-paniioHaNIbHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MEPEMEHHOMN

Pemenne npo6HO-paliiOHANIBHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEHHON

Pemenne npoOHO-paliiOHaNIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEHHON

06.02.2024

07.02.2024

08.02.2024

82

Pemenne npoOHO-paliiOHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
IIEpEMEHHOM

12.02.2024

83

84

Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN
Perienue TeKCTOBBIX 3aJau C TOMOIIBIO
IpoOHO-pallMOHATIBHBIX YPABHEHUH

13.02.2024

14.02.2024

85

Pemenuie TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
IpoOHO-pallMOHATBHBIX YPAaBHEHUH

15.02.2024

86

87

Pemenne TeKCTOBBIX 33/1a4 ¢ TIOMOIIIBIO
TPOOHO-pAlMOHATBFHBIX YPABHEHU I
Pemenne TeKCTOBBIX 33/1a4 ¢ TOMOIIIBIO
JIpOOHO-pallMOHANILHBIX YpaBHEHUN

19.02.2024

20.02.2024




Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

88 TPOOHO-pallMOHATBHBIX YPABHCHU I 21.02.2024
89 Fpa(buqecicasl MHTEPIIpETALINA
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU 22.02.2024
90 KontpospHas pabora mo Teme
"IpoOHO-panioHaIbHbIC YpaBHCHHS" 26.02.2024
01 OO6nacTh orpeneneHuss © MHOXKECTBO
3HaYEHUN PYHKINH 27.02.2024
92 OO0acTh onpenesIeHus] © MHOKECTBO
3HAYCHUHN QYHKIIHH 28.02.2024
93 CrniocoOsl 3a1anust GyHKIUN 99.02.2024
o4 Ppadpuic dymirutn 04.03.2024
Urenue cBOMCTB QyHKINU TIO €€
95 rpaduky. [Ipumeps! rpaduxos
(GyHKIMH, OTpaXKaroUX peajbHble 05.03.2024
TIPOIIECCHI
DyHKIUY, ONHUCHIBAIOLIUE MIPSIMYIO U
R | e pmo—"
DyHKIUY, ONKCHIBAIOLINE IPSIMYIO U
97 00paTHYIO NPONOPLHOHATILHBIE 07.03.2024
3aBUCUMOCTH, UX I'pauKu
OyHKITUH, OTIUCHIBAIOIINE MTPSIMYIO H
98 00paTHYIO IPONOPLHOHATILHBIE 11.03.2024

3aBUCHUMOCTH, UX l"pa(bI/IKI/I




99

OyHkuMs Y = X2 1 €€ cBoicTBa

12.03.2024

100 OyHKkuMs Y = X2 1 €€ cBoicTBa 13.03.2024
101 OyHk1usa Y = X3 u € cBoicTBa 14.03.2024
102 OyHKIUA Y =K/X U e€ cBOICTBa 18.03.2024
103 OyHKIUA Y =K/X 1 e€ CBOICTBa 10.03.2024
104 OyHKIMS Y =VX U e€ CBONCTBA 90.03.2024
105 Kontponbnas paboTa mo teme

"OyHKIIN" 21.03.2024
106 CreneHs ¢ IeBIM IT0Ka3aTeaeM 01.04.2024
107 CBOMCTBA CTEIEHH C LIETLIM

oKa3aTelieM 02.04.2024
108 CBOICTBA CTEIIEHU C L[EJIBIM

noKasaTejieM 03.04.2024
109 CBOMCTBA CTEIEHH C LETLIM

noKasaTelieM 04.04.2024

[Ipeobpa3oBaHue BhIpaXKEHUH,
110 coJiepKalluX CTENEHHU C LEIbIM 08.04.2024

IMOKa3aTelIeM

[IpeobOpazoBanme BBIpaXKEHUH,
111 coJiepKalluX CTENEHHU C LUEIbIM 09.04.2024

IIOKa3aTcjIeM




[IpeoOpazoBaHue BEIpaKEHUH,

112 coJiep KalliX CTENEeHHU C IEIbIM 10.04.2024
okKasaTrelieM
113 CranpapTHbIil BUJ yncia 11.04.2024
114 CraHmapTHBIN BU YKCIa 15.04.2024
115 JlelicTBUS C YHCIIaMH, 3alIHCAaHHBIMU B
CTaHIApPTHOM BHJIC 16.04.2024
116 JlecTBUs ¢ YncIaMu, 3alIMCaHHBIMU B
CTaHJapTHOM BHJIE 17.04.2024
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
117 MHPa, JUIUTEILHOCTh IPOIIECCOB B 18.04.2024
OKPYKaroIIeM MUpPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
118 MHUpa, JJIUTETbHOCTh IIPOLECCOB B 99 04.2024
OKpY>KaroIlleM MUupe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
11
9 MUpa, JUTATEITHHOCTH TIPOIIECCOB B 93.04.2024
OKpY>KaroIlleM MUupe
120 JleneHue ¢ 0CTaTKOM 94.04.2024
121 CpaBHeHUS TENBIX YHCET 0 MO0
HaTypaJIbHOTO Yncia 25.04.2024
122 CpaBHEHUS TEITBIX YHCET IT0 MOJTYJITIO
HaTypaJIbHOTO Yncia 02.05.2024
123 CBoiicTBa CpaBHEHUH IO MOTYJTIO

06.05.2024




124

CBolicTBa CpaBHEHUH 110 MOJYJIIO

07.05.2024

125

126

OcTaTku CyMMBI ¥ IPOU3BEACHUS 11O
JTAHHOMY MOJIYJTIO

KontposbHas paboTa mo temam
"Crenenn", "JlenumocTp"

08.05.2024

13.05.2024

127

[ToBropenue u o6o0menue. Pemenue
JIMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOM NMePEeMEHHON

14.05.2024

128

[ToBropenue u o6o0meHue. Pemenne
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOM NMepEeMEHHON

15.05.2024

129

[ToBTOpenue u o6oOIIEHHE.
ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKALNX
apu(pMeTHYeCKUe KBaJIpaTHbIe KOPHU

16.05.2024

130

[ToBTOpenue u obod1eHue. Pemenne
KBaJpaTHBIX YpaBHEHU. Pemenne
TEKCTOBBIX 3a/1a4 C IOMOLIBIO
KBaJPAaTHBIX YPaBHEHUU

20.05.2024

131

132

IToBTopenue u o6o0mmenue. Pemenue
3a7a4 U3 peaabHON KU3HU
[ToBTOpenue u o0oO0IIEHHE.

ToxaecTBeHHbIE HpeO6pa30BaHI/IH
pallnOHAJIbHBIX BBIpa)KCHI/II\/'I

21.05.2024

22.05.2024




[ToBTropenue u o6o0mmenue. Pemenue
APOOHO-pAIMOHAIIBHBIX YPABHEHUIA,

133 CBOOAIIUXCA K JIMHEHMHBIM UJIH K 1

KBaJpaTHBIM ypaBHEHUsIM. Pemenue 23.05.2024
TEKCTOBBIX 33]1a4 C TOMOIMIbIO APOOHO-
paLMOHAIBHBIX YPABHEHUN
134 Bxoanas konTpoapHas pabora 1 1 90.09.2023
135 MouuTopuHr 1 1 17.11.2023
136 MounuTtopunr BITP 1 1 96.04.2024
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CBoicTBa QyHKINNA: HYIH
(GyHKLINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
IIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS
¢byHKIMM, YETHBIE U HEUYETHBIE (PYHKIINH,
HanOoIbIIee M HANMEHbIIIEEe 3HAYCHUS

byHKIIUN

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

04.09.2023

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynxkius. CBolicTBa QyHKIMIA: HYIH
(GyHKINH, TIPOMEKYTKH
3HAKOINOCTOSHCTBA (DYHKIIUH,
MIPOMEXYTKH BO3pACTaHUsI U yOBIBAHUS
GbyHKIMH, YETHBIE U HEUETHBIC (PYHKIIUY,
HauOoJblIee U HAMMEHbIIIee 3HaYCHUs

byHKIIUU

05.09.2023

[Toctpoenue rpadukoB GpyHKUINMH C
MTOMOIIIbIO TTPeoOpa30BaHUMA

06.09.2023

IToctpoenue rpadukoB GpyHKIMIA €
MTOMOIIIbIO TIPe0Opa30BaHUMA
KBanparnsiii Tpéxunen. Kopau
KBaJ[paTHOTO TpEXUJIeHa

07.09.2023

11.09.2023

Paznosxenune kBagpaTHOTO TpEXUIEHA HA
JIMHEWHBIE MHOKUTEIN

12.09.2023




Pasnosxenne kBagpaTHOro TpéxusicHa Ha

! JTUHEIHbIE MHOXKUTEIN 13.09.2023
8 KBangparuunas ¢pyHkuus u e€ CBOHCTBA 14.09 2023
9 [Tapaboia, KOOPAMHATHI BEPIIMHBI

1apaboJIbl, OCh CHMMETPHH TTapadOoJIbI 18.09.2023
10 [TocTpoenue rpaduka KBaApaTUIHON

byHKIIUN 19.09.2023
11 [TocTpoenue rpaduka KBaApaTUIHON

byHKIHN 20.09.2023
12 [Toctpoenue rpadurka KBaApaTUIHON

byHKIIUN 21.09.2023

[Tonoxenne rpaduka KBaApaTUIHON
13 KIIMU B 3aBUCUMOCTH OT €&

fg:q);uunemm 25.09.2023

[Tonoxxenue rpaduka KBaApaTUIHOMN
14 KI[MU B 3aBUCUMOCTH OT €€

I‘f’gfq);mmm% 26.09.2023
15 Hcnonp30BaHue CBOKCTB KBAAPATUIHOMN

GyYHKIUM 1715 petieHus 3a1a4 27.09.2023
16 Hcnonp30BaHue CBOKCTB KBAAPATUIHOMN

GYHKIUY 1715 peleHus 3a1a4 28.09.2023
17 Hcnonb3oBaHne CBOWCTB KBAAPaTUUHON

GYHKIUM 1715 peuIeHus 3a1a4 02.10.2023
18 Crenenuble QYHKIIUU C HATYPATbHBIMU

NoKa3aTessiMH, UX rpayKH U CBOWCTBA 03.10.2023
19 Crenennble QYHKIIUU C HATYPATHHBIMU

NoKa3aTessIMH, UX TpayKH U CBOWCTBA 04.10.2023




Crenennblie (yHKIIMU C HATYpaTbHBIMHU

20 MOKa3aTeIsIMU, UX TPapUKUA U CBOKWCTBA 05.10.2023
21 Crenennbie QYHKIIUU C HATYPATHHBIMU

MOKAa3aTesIMH, UX TpapUKH U CBOKWCTBA 09.10.2023
99 I'padukn Gyskmmit: y=Vx , y=3x,y=

| X | 10.10.2023
23 I'paduku GysKmmit: y =\x , y=>Vx ,y =

| X | 11.10.2023
24 Ipadukn Gyskmmit: y=Vx , y=3x,y=

| x] 12.10.2023
o5 KonTponbhas pabota no teme

"OyHkun" 16.10.2023

[ToHsATHE O pelIeHUN HEPABEHCTBA C
26 OJIHOM niapeMeHHOﬁ. MHO%eCTBO 17.10.2023

pelieHni HepaBeHCTBa
97 KBangpaTHbie HEpaBeHCTBA C OTHOM

MepeMeHHOMN 18.10.2023
08 KBanpaTHble HEpaBEHCTBA C OJHOU

IIEPEMEHHON 19.10.2023
29 Pemrenne HepaBeHCTB TpagUECKUM

METOJ0OM U METOJOM UHTEPBAJIOB 23.10.2023
30 Pemenne HepaBeHCTB TpagUeCKUM

METOJIOM U METOJOM MUHTEPBAJIOB 24.10.2023
31 HepaBeHnctBa, comepikaiiue 3HaK MOy 95.10.2023
32 HepaBeHctBa, comeprkaniiue 3HaK MOTYJIS

26.10.2023




CucreMbl HEpaBEHCTB € OJHOM

33 MepeMEHHOMN 07.11.2023
34 Cucrembl HEPaBEHCTB C OJHOM
MepeMEeHHOMN 08.11.2023
35 Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
HEPaBEHCTB, CUCTEM HEPABEHCTB 09.11.2023
36 Perrenue TeKCTOBBIX 33724 C TOMOIIBIO
HEPaBEHCTB, CUCTEM HEPABEHCTB 13.11.2023
HepaBeHCTBO ¢ IByMS IEpEeMEHHBIMH.
37 Pemenue HepaBeHCTBA C IBYMS 14.11.2023
MIEPEMEHHBIMH
38 I'paduueckuit MeTo perIeHUs CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU 15.11.2023
39 CucTeMbl HEpaBEHCTB C JIBYMs
epeMEHHBIMHU 16.11.2023
40 KonTponbhas padbota no teme
"KBanparHble HepaBeHcTBA" 20.11.2023
41 buxBanpaTHble ypaBHEHUS 91.11.2023
[IpuMepsl IpUMEHEHNI METOZI0B
PaBHOCWJIBHBIX MPE0Opa30BaHUM,
42 3aMEHBI IEPEMEHHOMN, TpaUIECKOrO
MeToa anI/: peHIeHI/II:I yl;a(EHeHHﬁ 3-itu 22.11.2023
4-ii creneHei
[IpuMeps! IpUMEHEHN METOZI0B
43 PaBHOCWJIBHBIX MPEOOpa30BaHMA, 93.11.2023

3aMCHBI HCpCMCHHOﬁ, rpa(bnqecxoro




METOo/ia MPHU PEIICHUHN YpaBHEHUM 3- 1
4-ii ctenieHei

44

IIpuMepsl IpUMEHEHU METOI0B
PaBHOCHUJIBHBIX IIPE0Opa30BaHuUM,
3aMEeHbI IEPEMEHHOM, TpaduIecKoro
METO/ia MPHU PEIICHUHN YpaBHEHUM 3-11 1
4-ii creneHei

27.11.2023

45

46

Pemenue npoOHO-paliiOHaNbHbBIX
YPaBHEHUW U HEPABEHCTB
Pemenue 1po6HO-paliMOHaIBHBIX
YPaBHEHUI U HEPABEHCTB

28.11.2023

29.11.2023

47

Pemenue npoOHO-paliiOHaNIbHbBIX
yYpaBHEHUI U HEPABEHCTB

30.11.2023

48

49

Pemenue npoOHO-paliioOHaNbHbBIX
YPaBHEHUW U HEPABEHCTB

Pemenue cucrem ypaBHEHHI ¢ JByMs
IIEPEMEHHBIMU

04.12.2023

05.12.2023

50

Pemrenne cucreM ypaBHEHUN ¢ ABYMs
IIEPEMEHHBIMU

06.12.2023

51

52

53

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

PemreHne npocrenimmx cucTeM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

Pemrenne npocrenimmx cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

07.12.2023

11.12.2023

12.12.2023




54

Pemenne npocrenmmx cucrtemM
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
[epEMEHHBIMU

13.12.2023

55

I'padmyeckuit METO peIIeHHsI CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

14.12.2023

56

57

58

I'paduaeckuii MeTOa peIICHUsI CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs IEPEMEHHBIMU KaK MOJIEJb
peanbHOi CUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMs IEpEMEHHBIMU KaK MOJIENIb
peanbHOi CUTyaluu

18.12.2023

19.12.2023

20.12.2023

59

Cucrema 1ByX HEJIMHEHHBIX YpaBHEHUN C
JBYMS IEPEMEHHBIMH KaK MOJIEb
peanbHON CUTYallun

21.12.2023

60

61

62

Cucrema 1ByX HEJIMHEHHBIX YpaBHEHUM C
JBYMS IEPEMEHHBIMH KaK MOJIEIb
peanbHON CUTyalluH

Cucrema HETMHENHBIX YPaBHEHUH €
rapaMeTpoM

Cucrema HETMHENHBIX YPaBHEHUH ¢
rapaMeTpoM

25.12.2023

26.12.2023

27.12.2023

63

Cucrema HEIMHEVHBIX YPAaBHEHHM C
apaMeTpoM

28.12.2023




64

[Ipocreiirie HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMHU U UX CHCTEMBI

09.01.2024

65

66

67

KonrponsHas pabora o Teme
"VpaBHEHMsI, HEPABEHCTBA U UX
cucTemb!"

[lonsTHe yncnoBou

IIOCIC0BAaTCIBbHOCTH. Koneunsle u
OCCKOHEUHBIE IoCICa0BaTCIIBHOCTH

OrpaHI/I‘leHHaﬂ IIOCJICA0OBATCIIBHOCTB.

MOHOTOHHO BO3pacTaroIIas
(yObIBaro1Ias) MOCIEI0BATEIBHOCTh

10.01.2024

11.01.2024

15.01.2024

68

CroocoObI 3aJaHus ITOCIIEN0BATEIBHOCTH
OIMCATEIbHBIN, TAOJUYHBIH, C ITOMOIILIO
(bopMyIIBI N-TO YiIeHa, PEKyPPEHTHBIN

16.01.2024

69

70

71

Apudmernaeckas 1 reoMeTpuIecKas
Iporpeccun

Apudmernueckas 1 reoMmeTpuuecKas
IIPOrpeccuu

CaoiicTBa 4jIeHOB apu(pMETHIECKON U
T€OMETPUYECKON ITPOrPECCUIt

17.01.2024

18.01.2024

22.01.2024

72

73

74

CaoiicTBa 4jIeHOB apu(pMETHIECKON U
r€OMETPUYECKON ITPOTPECCUI
®opmyIiel N-To YeHa apupMeTHIecKoi
U TEOMETPUYECKOU IIPOrPeECCUi
®opmyIbl N-To wieHa apuPMeTHIecKoit
U TEOMETPUYECKOU IIPOrpeECCUi

23.01.2024

24.01.2024

25.01.2024

75

®opmyIbl N-To wieHa apuPpMeTHIecKoit
Y TEOMETPUYECKON ITPOTPECCHI

29.01.2024




76

®opMyIibl CyMMBI IEPBBIX N YJICHOB
apru(pMETHIECKON U TEOMETPUICCKOM
nporpeccui

30.01.2024

7

@opMyIIbl CyMMBI IIEPBBIX N YICHOB
apu(METHUECKON U TeOMETPUIECKOI
IIporpeccuit

31.01.2024

78

79

@opMysbl CyMMBI IEPBBIX N YWIEHOB
apu(METHIECKON U TE€OMETPUIECKOI
IIporpeccuit

3a1aun Ha NPOLIEHThI, GAHKOBCKUE
BKJIaJ(bl U KPEAUTHI

01.02.2024

05.02.2024

80

3ajaun Ha MIPOLICHTHI, OAHKOBCKHUE
BKJIQJIBI U KPEIUTHI

06.02.2024

81

82

3a/1aum Ha IPOLICHTHI, OAHKOBCKHE
BKJIAJIBI U KPEUTHI

33,[[8.‘11/1 Ha MMPOUCHTHI, OaHKOBCKHE
BKJIaZIbl U KPCJIAUTHI

07.02.2024

08.02.2024

83

3ajaun Ha MIPOIICHTHI, AHKOBCKHUE
BKJIAJTBI U KPEUTHI

12.02.2024

84

85

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIAJTBI U KPEUTHI

33,[[8.‘11/1 Ha MMPOUCHTHI, OaHKOBCKHE
BKJIaZIbl U KPCAUTHI

13.02.2024

14.02.2024

86

[IpencraBnenue o CXOIUMOCTH
MOCJIEI0BATEIBHOCTH, O CYMMHUPOBAHUH
OecKOHEeYHO yObIBaromIeit
TeOMETPHUUYECKOI Mporpeccuu

15.02.2024




[IpencraBnenue 0 CXOAUMOCTH
MOCJIEI0BATEIBHOCTH, O CYMMHUPOBAHUH

87 OCCKOHEYHO YOBIBAIOIICH 19.02.2024
T€OMETPUUYECKON MTPOTPECCUH
88 MeToa MaTeMaTUYeCKON HHITYKITUU 90.02.2024
89 MeTo MaTeMaTUYeCKON HHITYKITUU 91.02.2024
KontponbHas paboTa mo teme
90 "HucaoBbie }'IocneL[OBaTeanocm u 99 02.2024
MIPOTPECCUu
01 Kopeuns n-it crenenu. CBoiicTBa KOpHS N-
U cTerneHu 26.02.2024
92 Kopens n-it crenenu. CBoiicTBa KOpHS N-
W CTCIICHU 27.02.2024
93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-
U CTCIIeHU 28.02.2024
94 Cremnenb C palliOHATBHBIM ITOKa3aTeIeM
u e€ CBOMCTBA 29.02.2024
95 Crenens C palliOHATBHBIM ITOKAa3aTeIeM
u e€ CBOMCTBA 04.03.2024
96 CreneHsb ¢ palmoOHaIbHBIM MTOKa3aTeIeM
" e€ CBOMCTBa 05.03.2024
ToxaecTBeHHBIE TpeoOpa3oBaHUs
97 BBIpKCHHH, COJIepIKaUX KOpeHb N-i 06.03.2024

CTCIICHHU




98

ToxnecTBeHHBIE MpeoOpa3zoBaHUs
BBIPAXKEHUI, COJIEpKALIUX KOPEHb N-ii
CTETeHU

07.03.2024

99

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHU, COAEPKAIUX KOPEHb N-I
CTEIIEHU

11.03.2024

100

101

102

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUI, COIepIKALLUX CTENIEHD C
paloHaIbHBIM IIOKa3aTelIeM
ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPAXKECHU, COAEPIKALIUX CTENEHb C
palrOHANIBHBIM I10KAa3aTEIeM

KonTponbnas pabota no teme "CreneHpb
C pallMOHaJIbHBIM MOKa3aTesnem"

12.03.2024

13.03.2024

14.03.2024

103

[ToBropenue u o6o0menue. Yucna u
BBIYHMCIICHHS (3aTUCh, CPAaBHEHUE,
JIEWCTBUS C JeMCTBUTEIbHBIMH YHCIAMH,
YHCIIOBas MpsMas)

18.03.2024

104

[ToBTOpenue u 06061menue. Yucna u
BBIYHMCIICHHS (3aMUCh, CPAaBHEHUE,
JIEWCTBHUS C JEMCTBUTEIbHBIMH YHCIAMH,
qHCIIOBas MpsMas)

19.03.2024

105

106

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIICHUS (TIPOICHTHI, OTHOIIICHHS,
MIPOTIOPIINHN)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIICHUS (IIPOIIEHTHI, OTHOLICHHUS,
IIPOIIOPLIAN)

20.03.2024

21.03.2024




107

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (PEIICHHE 33134 U3
peanbHOM KU3HU)

01.04.2024

108

[ToBTropenue u o6o0menue. Yucna u
BBIUHCIIEHUS (pEILIEHUE 3a1a4 U3
peanbHOM KU3HU)

02.04.2024

109

110

111

112

113

[ToBTOpenue u o6o6menue. Ynucna u
BBIYUCIICHHS (OKPYTJICHUE,
npuOIMKEHNE, OIICHKA)

[ToBTOpenue u 06061eHue. TekcToBbie
3a/1a4u (peIICHNE TeKCTOBBIX 33/1a4
apruMEeTHUECKUM U alreOpanyecKum
crocobamm)

[ToBTOpenue u o6o0IIeHue. TeKCTOBbIC
3ajauu (pereHre TEKCTOBBIX 3a1a4
apudmeTryecKuM U anredpandecKkum
crioco6amu)

[ToBTOpenue u o6o0meHue. TekCToBbIe
3aaun (peleHne TeKCTOBBIX 3a/1a4
apudmeTryecKuM U anredpandecKkum
crioco6amu)

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/aun (peleHne TeKCTOBBIX 3a/1a4
apudmeTnyecKuM U anredpandecKkum
crioco6amu)

03.04.2024

04.04.2024

08.04.2024

09.04.2024

10.04.2024

114

[ToBTOpenue n o6o6menne. TekcToBbIe
3aaun (pemeHrne TEKCTOBBIX 3a1a
apudmeTnyecKuM U anredpandecKkum
crioco6amu)

11.04.2024




115

[ToBTOpenue u 0606menue. TekcToBbIe
3ajauu (pereHne TEKCTOBBIX 3a1a4
apu(METUYECKUM H aJIreOpandecKumM
crocob6amu)

15.04.2024

116

[ToBTOpenue u o0o0IIEHHE.
AnreOpanueckre BbIpaXeHHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIPOXECHUH, COJIEPIKAIINX CTETICHD C
EJIBIM TTOKa3aTesIeM)

16.04.2024

117

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPQKCHUH, COJIEPIKAIIUX CTEIICHD C
EJIBIM TTOKa3aTesIeM)

17.04.2024

118

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue aredOpanyecKux
BBIPAKEHUH, COJICPIKAIINX CTETICHb C
EJTBIM TTOKa3aTeNIeM )

18.04.2024

119

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKeHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHUH, COJICPIKAIINX
apu(MeTHUECKHI KBaIPaTHBIA KOPEHb )

22.04.2024

120

[ToBTOpeHME 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue areOpanyecKux
BBIp)XEHUI, CofepKalnx
apu(pMeTHUECKUIl KBaIpaTHbII KOPEHB)

23.04.2024




121

122

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COMIEpKAITUX
apudmeTryecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUs
(mpeobpazoBaHue IENBIX U IPOOHO-
palMoOHAILHBIX BBIPAKCHUH )

24.04.2024

25.04.2024

123

[ToBTOpenue u o6o0IICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
palroHAILHBIX BBIPAKCHUH )

02.05.2024

124

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

06.05.2024

125

[ToBTOpEeHue u 06001IEHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
paMoOHaATBFHBIX BBIPAKECHUH )

07.05.2024

126

[ToBTOpenue u o6odIIECHNE.
Anrebpanyeckue BbIpaXXEHUS
(paznokeHnue MHOTO4JIECHa Ha
MHOYHUTEJIH, B TOM YHCIIE C
MCTIOJIh30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOXEHHSI)

08.05.2024

127

[ToBTOpeHue u 06odIIEeHNE.
Anrebpanyeckue BbIpaXKEHUS

13.05.2024




(paznoxeHue MHOTOWICHA Ha
MHOYHUTEJIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXKCHHS)

128

129

[ToBTOpenue u o0o0IIEHHE.
AnreOpanueckre BbIpaXeHHUs
(pa3nio’keHne MHOTOYJICHA Ha
MHOXKHTEIH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (POPMYII COKPALLIEHHOTO
YMHOXCHHSI )

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckue BhIPaKCHUsI
(MoJeIMpOBaHuEe C MOMOIIBIO (hopMyI
PCaIBbHBIX MPOLIECCOB U SIBJICHHIA)

14.05.2024

15.05.2024

130

@®yHKIMH (IOCTPOEHUE, CBONCTBA
M3Y4YEHHBIX (PYHKIINMN)

16.05.2024

131

132

133

IToBTOopenue u o6o0mmeHue. PyHKIUU
(moctpoeHue, CBOMCTBA U3YYEHHBIX
ynxmin)

IToBTrOopenue u o6o0mmeHue. PyHKIUU
(moctpoenue, cBOMCTBA N3yUEHHBIX
ynxmin)

IToBTopenue u o6o0mmeHue. PyHKIUU
(rpaduueckoe perieHne ypaBHEHHH U UX
CUCTEM)

20.05.2024

21.05.2024

22.05.2024

134

BxonHas koHTposbHas paboTa

10.11.2023




135

HToroBast KOHTpOJIbHAs paboTa

05.04.2024

136

MopaenupoBanue

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

23.11.2023




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Anre6pa (B 3 vactsax). 7 knacc.: yueonuk / JI. I'. Ilerepcon, /1. JI. Ab6papos,
E. B. UytkoBa. — M. : BUHOM. JlabopaTopus 3HaHU!

» AnreGpa. 8 kiacc : yueOHuk (B 3 vactsax). / JI. I'. Ilerepcon, H. X.
Araxanos, u ap. — M. : BUHOM. JlabopaTtopust 3HaHuI

» Anre6pa. 9 knacc : yueOnuk (B 2 wactsax)./ JI. I'. Ilerepcon, H. X. AraxaHos,

u ap. — M. : BUHOM. JlabGoparopus 3HaHuM

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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