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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT' O ITIPE/IMETA

JIMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHS IPOrpaMMbl y4yeOHOro Kypca «Anredpa»
XapaKTEepPU3YIOTCSL:

1) maTpuoTHYECKOe BOCIIUTAHUE:

MIPOSIBJICGHUEM HMHTEpeca K IMPOLUIOMY M HACTOSILIEMY POCCUMCKONW MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM POCCUHUCKUX MAaTEMAaTHKOB W POCCHICKOU
MaTeMaTHYEeCKON IIKOJbl, K HCIHOJB30BAHUIO ATHX JOCTHKEHMH B JPYTUX HayKax H
MPUKIIAIHBIX cepax;

2) rpaXxJaHCKO€ U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHHIO 00sI3aHHOCTEN IpaKIaHUHA U pealii3ally ero mnpas,
MIPE/ICTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYP,
SBJIIGHUH, TpPOLEAyp TpaxJAaHCKOro oobmecTtBa (Hampumep, BbIOOPHI,  OIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO 3THYECKHX MpPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHHEM JOCTI)KEHWH HayKd, OCO3HAaHHEM BaXKHOCTH MOPaIbHO-3THYECKHUX
MIPUHIIUIIOB B JESITELHOCTH YYEHOTO;

3) TpyZnoBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE YdacTH€ B pEUICHHMM NPAaKTHUYECKUX  3ajad
MaTeMaTH4YeCKOW  HANpaBJICHHOCTH,  OCO3HAHHWEM  BAXXHOCTM  MaTEeMaTHYECKOTO
o0pazoBaHusi Ha TIPOTSHKCHMM BCEH JKW3HM Uil YCIEIMIHOW TMPOQeCCHOHATBHON
NEeSTEeNbHOCTH W pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HaHHBIM BBIOOPpOM U
MMOCTPOCHUEM WHIUBUAYAILHON TPAaeKTOPUH 00pa30BaHuUs U )KU3HEHHBIX IJIAHOB C Y4ETOM
JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MMOTPEOHOCTEN;

4) 5cTeTUYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K  HOMOLIMOHAIBHOMY M 3CTETHUYECKOMY  BOCHPHITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, pEHIeHUH, pPACCY)KICHHH, YMEHHIO BHUICTbH
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOTO O3HAHUS:

OpUEHTAIIMEH B IeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTaBICHUIA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YeJIOBEKa, MPUPOAbI U 00IIeCcTBa, IOHUMAHUEM
MaTeMaTHYeCKOH HayKH Kak c(epbl 4eTOBEUECKON NESATENIbHOCTH, 3TANoB €€ Pa3BUTHS U
3HAYUMOCTH JUIsI Pa3BUTHUS I[MBWIM3ALMM, OBIAJCHUEM SI3bIKOM MAaTE€MaTUKU U
MaTeMaTH4eCKON KYJIbTYypOH Kak CpEACTBOM MO3HAHMS MUPA, OBJIAJCHUEM MPOCTEUITMHU
HaBbIKaMU UCCIIEZIOBATENBCKON 1eATeIbHOCTH;

6) ¢usmueckoe BocmuTaHue, (QOPMHPOBAHHE  KYAbTYpPHl  370pPOBBS U
SMOIMOHAIBHOTO OJIArOMOIyYHs:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTUYECKUE 3HAHHS B UHTEPECAaX CBOETO 3/I0POBBS,
BEJICHUs 370pOBOro o0pasza JKU3HU (30pOBOE MNHTaHUE, COAJAHCHPOBAHHBIM pEXUM
3aHATUI M OTHBIXa, peryispHas (u3ndeckas aKTMBHOCTbH), CPOPMHUPOBAHHOCTHIO HaBbIKA
pedexcun, Mpu3HaHUEM CBOETO MpaBa Ha OLIMOKY M TaKOT0 e MpaBa JPyroro 4eJoBeKa;

7) KOJIOTHUECKOE BOCTIUTAHHE:

OpHEHTAlle HAa MPUMEHEHWE MAaTeMaTHYEeCKMX 3HAaHUN U1 pElIeHus 3a1ad B
00J1aCTH COXPaHHOCTH OKpY)KAalolled cpenpl, MIAHUPOBAHUS MOCTYIIKOB M OLEHKH HUX
BO3MOJKHBIX TMOCJIEJCTBUN JUI OKPY)KaIOLIeH Cpebl, 0CO3HAaHUEM II00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTeH UX peleHus;

8) amanranus K U3BMEHSIOIUMCS YCIOBHUAM COLMAIBHON U IPUPOJIHOM Cpempl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOE€Il KOMIIETEHTHOCTH YE€pe3 INPAaKTUUYECKYIO MAEATEIbHOCTb, B TOM 4YHCIE YMEHHUE
YUUTbCA y APYrHX JIIOJIEH, MpuoOpeTaTh B COBMECTHOW JAEATEILHOCTH HOBBIE 3HAHMS,
HAaBbIKU U KOMIIETEHLIUU U3 OTbITA IPYTHX;



HE00X0AUMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHHM, B TOM 4Hcie (OpMyIHpOBaTh
U7eu, TOHATHS, TUNOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM UHUCIIE paHee HEH3BECTHBIX,
0CO3HaBaTh Je(PHUIHUTH COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAlLlUMI0, BOCIIPHHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOLUIUI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS U
JercTBUs, GOPMYITUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3VYJIbTATHI
[To3HaBaTenbHBIC YHUBEPCAIbHBIC YU€OHbBIE JCHCTBUS

ba3oBble ornueckue AecTBUA:

. BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTEMaTUYECKUX
O00BEKTOB, TMOHATUMN, OTHOLIEHUN MEXIy HOHATUIMH, (OPMYIHPOBATH OIpPENEICHUS
MOHATHUM, YCTaHAaBIMBATh CYLIECTBEHHBIM MpHU3HAK Kilaccu(UKallMM, OCHOBAHMS IS
0000111eHNS ¥ CpaBHEHUS, KPUTEPUH ITPOBOIUMOIO aHAJIN3a;

. BOCIIPUHMMATh,  (QOPMYIMpPOBAaTH U  IMPeoOpa3oBbIBATH  CYXKJEHUS:
YTBEPIUTENIbHBIE U OTPULIATENbHbIE, €TUHUYHbIE, YACTHBIE U O0IIUE, YCIOBHBIE,
. BBIABJISITH ~ MAaTeMaTH4YECKUE  3aKOHOMEPHOCTH, B3aMMOCBS3HM U

MPOTUBOpEUUs B (paKkTax, JaHHBIX, HAOMIOJECHUSAX U YTBEPKIACHUSX, IIpe/laraTh KpUTEpUH
JUISI BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUH;

. JIeNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTHMKH, ACIYKTHBHBIX H
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIHOYEHUH 110 AaHAJIOTHH;
. pa3buparh JOKa3aTebCTBa MaTEeMAaTHMUECKUX YTBEPKICHHUM (IpsiMble U OT

MPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIILHO HECIOXKHBIE JOKA3aTEIIbCTBA MATEMAaTHYECKUX
(GaxkTOB, BBICTpAaWBaTh APTryMEHTAIMIO, MPHBOJUTH TPUMEPHI ¥ KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

. BBIOMpaTh CHOCOO pemieHus ydeOHOW 3amadu (CpaBHUBATH HECKOJBKO
BAapHAaHTOB pEUICHHS, BBHIOMpATh HauOoJiee MOIXOMANIMA C YY4ETOM CaMOCTOSTEIHLHO
BBIJICJICHHBIX KPUTEPHUER).

bazoBbie uccnemoBaTebCKUE ICHCTBUS:

. UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKANA HHCTPYMEHT TO3HAHUS,
(bopMynHpoBaTh BOTPOCHI, (PUKCHUPYIOIIKME MPOTHBOPEYHE, MPOOJIEMy, CaMOCTOSTEIHHO
YCTaHABJIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH CBOIO
MO3UIIHIO, MHCHUE;

. NPOBOJUTh TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOEC  KCCICIOBAHME IO  YCTAHOBICHHID  OCOOCHHOCTEH
MaTEeMaTH4YEeCKOTO 00BEKTA, 3aBHCUMOCTEH 0OBEKTOB MEXy CO0O0I;

. CaMOCTOATENILHO (GOPMYITHPOBAaTh 0OOOIICHUSI M BBIBOJBI 10 pE3yJibTaTamM
MPOBEAEHHOTO HAOIOJICHHsI, HWCCIIEIOBAHMS, OICHUBATH JIOCTOBEPHOCTh IOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

. IPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE IPOLIECCa, a TAKXKE BBIIBUIATh
MIPEIMOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanueii:

. BBISIBJIATh HEJIOCTATOYHOCTh M H30BITOYHOCTh HWH(POPMALMH, JAHHBIX,
HEOOXOAUMBIX JUIS pelleHHs 3aJauu;

. BbIOMpATh, AaHAJIM3UPOBATH, CHCTEMATU3MPOBATH U HHTEPIPETUPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpeACTaBICHNUS;

. BbIOMpaTh (opMy mpeacTaBieHuss HHGOPMAIMM M WUIIOCTPHPOBATH
pelaeMble 33/1a41 CXeMaMHu, JuarpaMMamMy, HHOH rpadukoit 1 uX KOMOWHAIMAMU;

. OLICHUBATh HAJEKHOCTh MHPOPMALMU TO KPUTEPHSIM, MPEIOKEHHBIM

yuuTeIeM Ui cHOpMYITHUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHbBIE YHUBEPCAJIbHBIE YU€OHbIE IeHCTBUS:

. BOCHPUHHUMATH U (OPMYIUPOBATH CY)KJECHUS B COOTBETCTBUH C YCIOBHUSIMHU
U LeNsAMHU OOIIEHUs, SICHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHs B YCTHBIX U



MUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy peIlIeHHUs 3aJaud, KOMMEHTHpPOBATb
IIOJIY4CHHBIN pe3ysbTar;

. B X0j/i¢ 00CYX/ICHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY 0OCYKJa€MOM TEMBI,
npoOseMbl, pelraeMoil 3ajauM, BBHICKA3bIBATh WICH, HAICIEHHBIE HAa TIOMCK PEIIeHHS,
COMOCTaBIATh CBOM CYXKIEHHS C CYXKICHHSIMH JPYTUX YYacCTHHUKOB JHajora,
oOHapyXHBaTh pPa3IMuMe U CXOJCTBO MO3UILMUIH, B KOPPEKTHOH (opme (opMyIHpOBATH
pa3HOrIacusi, CBOU BO3PAXKCHNUS;

. IPEACTaBIATh PE3YIbTAThl PEIICHUS 3a/1a41, SKCIIEPUMEHTA, HCCIIEIOBAHN,
MIPOEKTa, CAMOCTOSITENIHO BHIOMPATh (hOpMAaT BBICTYIUICHUS C YIETOM 3a1a4 MPE3CHTAIIH
1 0COOECHHOCTEH ayJUTOPHH;

. IIOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUIAYAIbHOMN
paboTHI PH pereHN: y4eOHBIX MaTEMaTHYECKHIX 3a/1a4;
. IIPUHUMATh 1E€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3ALUIO

COBMECTHOM pabOThl, paclpeneisaTh BUIbl paboT, JOTOBAapUBATHCS, OOCYXKAATh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKUX JTIOJIEH;

. y4yacTBOBaTh B TIpPYyNNoBbIX (opmax palboTsl (0OCyXaeHus, OOMeH
MHEHHUSIMH, MO3TOBBI€ IITYpPMbl M JpPYTHE), BBINOJHITH CBOIO 4YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JPYTMMHU YJ€HAMU KOMAaH]Ibl, OILICHMBAaTh KaueCTBO
CBOEr0 BKJIaJa B OOMIMM MPOAYKT MO KPUTEpUSIM, CHOPMYIUPOBAHHBIM YyYaCTHUKAMM
B3aUMO/ICUCTBHSI.

PerynsartuBHble yHUBepcaibHbIE ydeOHbIE 1EHCTBUS

Camoopranuzanus:

. CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aITOPUTM pelIeHUs 3ajaud (MJIU €ro
4acTh), BBIOMpATh CMOCOO pemieHusi ¢ y4€TOM HMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM
nHpopMaIuu.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIA NHTEIIEKT:

. BJIQJIETh CIIOCOOaMU CaMOITPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTrara
peuieHus MaTeMaTHYeCKOU 3a/1a4u;

. MpEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESTEILHOCTb Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAMJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYTHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YNIbTATA JIEATEIbHOCTU IOCTABICHHON LEMH U
YCIIOBUSAM, OOBSCHATH NPUYMHBI JIOCTIKEHUS WM HEIOCTHIKEHHUS LEeIH, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3VYJIbTATDI

K koHny oOyuenus B 7 kiacce 00y4aromuiics MOIYYUT CIAeNyIOIUe NpeAMeTHbIe
pe3yibTaThl:

Yucna 1 BEIYMCICHUS

BbInonHATE, coueTast yCTHbIE U MUCbMEHHbIE TPUEMBI, apuPMEeTUUECKUE TeHCTBUS
C pallOHAJILHBIMU YHCIIaMU.

HaxonuTh 3Hau€HHs! YMCIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpPa3HbIe CHOCOOBI
U TpuéMBl BBIYMCICHUS 3HaYeHUN JPOOHBIX BBIPAKEHUH, colepkKalux 0ObIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

Ilepexoaute OT oaHOW (opMBI 3amucu uucen K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTU B
OECKOHEUHYIO AECATUUYHYIO IpOOb).

CpaBHMBATH M YIIOPSJIOUYMBATH PallMOHAJIbHBIE YUCTIA.

Oxpyryarh uncna.

BbINONHATE TPUKHUIKY W OLEHKY pe3yibTaTa BBIYUCICHHWH, OLEHKY 3HaYeHUM
YHUCIOBBIX BBIPAKEHHH. BBIMONHATH JEWCTBUS €O CTENEHSAMU C HATypaJlbHBIMU
MOKa3aTeNsIMHU.

[IpuMeHsATh TpPU3HAKK JETUMOCTH, pa3jI0KEeHHWE Ha MHOXKHUTENM HaTypalbHbIX
qHCce.



PemaThs npakTUKO-OpUEHTUPOBAHHBIE 33a4H, CBA3aHHBIE C OTHOIIEHUEM BEIUYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYMH, IPOLEHTAMU, HHTEPIIPETUPOBATh PE3YIbTAThl PELLICHUS
3aJ1a4 ¢ y4€TOM OIPaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU PacCMaTpPUBAEMbIX OOBEKTOB.

AnreOpandecKkue BEIpaXKEeHUS

Hcnonp3oBarh anredpanyecKyto TEPMHHOJIOTUIO U CUMBOJIMKY, NMPUMEHATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuaia.

Haxomute 3HaueHWss OyKBEHHBIX BBIPQKEHHUM TIPU 33JaHHBIX 3HAYCHUSX
[IEPEMEHHBIX.

BoinonHATe nmpeoOpa3oBaHMs LIEJIOTO0 BBIPAXKEHUST B MHOTOWIEH IPHUBEIECHUEM
10I00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINOIHATE yMHOKEHHE OJHOYIEHA HA MHOTOWIEH WU MHOTIOYICHAa HA MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBa/IpaTa Pa3sHOCTH.

OcymiecTBiATh pa3nokKeHHEe MHOTOUIEHOB HA MHOKUTENH C ITOMOLIBIO BBIHECEHUS
3a CKOOKM OOIIEero MHOXUTENs, TPYNIUPOBKH CIAraéMblX, IMpUMEHEHHUs (Qopmyi
COKpAILLEHHOTO YMHOYEHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB JJISl PELIEHUS PAa3IMYHBIX 337ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

Hcnonp3oBare CBOWCTBA CTENEHEH C HATypaJbHBIMM IIOKA3aTelsIMM  JUIA
npeoOpa3oBaHus BEIPAKCHUN.

VYpaBHEHHUS U HEPABEHCTBA

Pemate nmuHeliHbIE ypaBHEHUS C OJHOM NMEPEMEHHOM, MPUMEHSIS TPaBIIIa MEPEXoa
OT MCXOJIHOTO YpaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsTh, SBISETCA JIM YUCIO KOPHEM
YpaBHEHHUS.

[IpumensaTs rpaduueckue MeToAbl MPU PEHIeHUHM JIMHEMHBIX YpPaBHEHMM W HX
CUCTEM.

[ToaOupats npumMepsl map YKUCces, SIBISIOMINXCS pEeIeHHEeM JTMHEHHOrO ypaBHEHUS C
JBYMSI [IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JWHEWHOTO YpPaBHEHHUS C JIBYMS
MIEPEMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cuctemsl JByX TMHEHHBIX YPABHEHUN € JBYMS IEPEMEHHBIMU, B TOM YHCIIE
rpaduvecKy.

CocraBiiATh M peniaTh JUHEHHOE ypaBHEHUE WJIM CHCTEMY JIMHEWHBIX YPaBHEHUI
[0 YCJIOBHUIO 33/la4yd, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauu
MOJIYy4YEHHBIN pe3ynbTart.

OyHKIMU

N300paxkaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOILME 33JaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, WHTEpBajbl, 3alUCHIBATh YHWCJIOBBIE IPOMEKYTKH Ha
anreOpanvdeckoM s3bIKe.

OTMeuaTp B KOOpPAMHATHOM IIJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpJMHATaM,
CTpOUTH rpauKu JTUHEUHBIX PyHKIMH. CTpouTth rpaduk QyHKIUU Y = [X|.

OnuceiBaTh ¢ TOMOIIbIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEKIY BETUUMHAMU:
CKOpPOCTb, BpEMs, pPACCTOSIHHE, L€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.

ITonumaTe rpaduueckuil crmocod NpeACcTaBiIeHUs M aHauu3a MHQOpMaIMH,
U3BJIEKaTh W MHTEPHPETUPOBaTh MH(GOPMAIUIO W3 TpapUKOB pealbHBIX MHPOLIECCOB U
3aBUCUMOCTEN.

K koHiy oOyuenus B 8 kiacce 00y4aromuiics MONyYUT CIAeIyIOIue NpeAMeTHbIe
pE3YIBTaThI:

Yucna 1 BBIYMCIECHUS

Hcnonp30BaTh HayaubHbIE MPEACTABICHUS O MHOYKECTBE JECHCTBUTENIBHBIX YHCEN
JUIL CpaBHEHMs, OKpYIJICHHs W BBIYMCICHHMH, M300paxkaTh JEHCTBUTENbHBIE 4YHCIIA
TOYKaMHU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTh TOHATHE apU(PMETHUECKOTO  KBAJPAaTHOTO  KOPHS, HAXOIHUTh
KBaJpaTHblE KOPHM, MCIIOJB3Yysl MpPU HEOOXOIUMOCTH KaJbKYJISATOP, BBIOJIHATD
npeoOpa3oBaHusl BBIPAKEHHUN, COACPKAIIMX KBaJIpaTHbIE KOPHH, HCIIOJb3YSl CBOMCTBa



KOpHEHl.

Hcnonp3oBarh 3anucu OOJIBIIUX U MAJIbIX YHUCEI C MTOMOIIBIO JAECITHYHBIX ApoOeit
u crernenei yucia 10.

AnreOpandecKkue BEIpaXKEeHUS

[TpuMeHSTh IOHSATHE CTEIICHU C MEJBIM IMOKa3aTelieM, BBITIOIHATh TPeoOpa3oBaHus
BBIPAKEHUH, COAEpKALLUX CTENIEHU C LIEIbIM [IOKA3aTEIIEM.

BBITIONIHATE  TOKIECTBEHHBIC MPEOOpPa30BaHUS pPAIOHATHHBIX BBIPAKCHUN Ha
OCHOBE IIPABWJI ACUCTBHI HAJ MHOTOWICHAMH U aNreOpandecKUMU JAPOOSIMH.

PacknanpiBath KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumensaTh mpeoOpa3oBaHUsT BBIPAKCHHHA JUTSI PENICHHS Pa3IMYHBIX 3a1a4d U3
MAaTEeMAaTHKH, CMEXHBIX IPEAMETOB, U3 PEAIbHON MPAKTHUKHU.

VYpaBHEHHUs U HEPABEHCTBA

Pemate smHelHble, KBajpaTHbIC YpaBHEHUS U pallMOHAIBHBIC YpaBHEHUS,
CBOJISIIIIECS K HUM, CUCTEMBI JIByX YPAaBHEHHU C IBYMSI IIEPEMEHHBIMHU.

[IpoBoauTE MpOCTEHNIINE HCCIEAOBAHUS YPAaBHEHHM M CHCTEM ypPaBHEHMI, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux NpencTaBlIeHH (yCTaHABIMBATh, HMEET JIK
YpaBHEHHE WM CUCTEMa YpaBHEHHH pelIeHuUs], €ClIi UMEET, TO CKOJIbKO, U ITPOoYee).

[lepexonuTh OT ClOBECHON (GOPMYIHPOBKH 3a7auu K €€ aireOpanuyeckoi MoJeIH ¢
MMOMOIIIBIO COCTABJICHUSI YpaBHEHUS WM CHCTEMBbl YpaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYYeHHbIN pe3ynbTar.

[IpuMeHsSTh CBOWCTBA YHMCIOBBIX HEPABEHCTB JIsi CPaBHEHHS, OIEHKH, peIaTh
JMHEWHbIE HEPAaBEHCTBA C OJHOM TMEPEMEHHOW M WX CHUCTEMBI, JaBaTh TpadUUYECKyIO
WJUTIOCTPAINI0 MHOXECTBA PELICHUI HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

OyHKINU

[TonnmMath ¥ WCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS), OTIPENCIATh 3HAUCHUE (DYHKIIMH 0 3HAUYCHUIO apTyMEHTAa,
OTIpeNIeNIsATh CBOMCTBA PyHKIMH MO €€ TpaduKy.

CtpouTth rpaduky 2IeMeHTapHBIX QYHKITUN BHIA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, OIICBHIBATh CBOHCTBA YHCIOBOIl (YHKIIHH IO
e€ rpaduky.

K xonmy oOydenust B 9 kiacce 00yJaromuics MOTYYUT CIASAYIOMNE MPEIMETHBIE
pe3yIbTaThI:

Uucna ¥ BBIYUCICHUS

CpaBHUBATh U YIOPSAI0UMBATH PAllMOHAIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boinonusate apudmernueckue ACUCTBUS C palMOHATIBHBIMU YHCIAMH, cOdYeTas
YCTHBIE ¥ TUCbMEHHBIE IPUEMBI, BBITIOIHITH BHIYUCICHHS C UPPALMOHATLHBIMH YHCIIAMU.

Haxonuth 3HaueHus cTemneHed C LETbIMU TOKa3aTeNs MU U KOpHEH, BBIYHUCIATH
3HAYEHUS YHCIIOBBIX BHIPAKECHUN.

Oxpyrnarh  AeWCTBUTEIbHBIE  YWCIA, BBIIOJIHATH MPUKUIKY  pe3yiabTaTa
BBIYHCIICHUH, OIICHKY YMCIIOBBIX BBIPAKEHHIA.

YpaBHEHHS 1 HEPABEHCTBA

Pemarp nuHeiHble M KBajJpaTHBbIE YpPaBHEHHsI, YpaBHEHUS, CBOJSLIMECS K HUM,
npocTeire [poOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemrate cuctemsl IByX JTMHEWHBIX YpaBHEHUU C IBYMs MEPEMEHHBIMU U CHUCTEMBbI
JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPaBHEHHUE HE ABIIAETCS JINHEUHBIM.

Pemath TekcTOBBIC 3a/1a4M anreOpandeckuM CIOcOOOM C TOMOIIBIO COCTABIECHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C JIBYMS IEPEMEHHBIMHU.

[IpoBoauTH mpoCTEHIINE HCCIECAOBAaHUS YPAaBHEHHM M CUCTEM ypaBHEHMI, B TOM
quclie ¢ NPUMEHEHHEM Trpa@HuuecKux TMpeacTaBlIeHuil (ycTaHaBIMBaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMa YpaBHEHUU PELIEHUs], €CIIA UMEET, TO CKOJIbKO, U MPOoUee).

Pemats nuHeitHbIe HEpaBEHCTBA, KBAapaTHbIE HEPABEHCTBA, U300PaKATh PEIICHHE
HEPaBEHCTB Ha YMCJIOBOU MPAMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemrate cucteMbl JIMHEWHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbl HEPaBEHCTB HA YHUCIOBOM
MPSIMOM, 3alUChIBATH PEIIEHUE C TTOMOIIBI0 CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA IPH PELICHUU PA3IMYHBIX 3a7a4.



OyHKIMU

Pacno3naBate  (yHKUMM UW3y4yeHHBIX BHJIOB. IloKa3pIBaThb CXEMaTHYECKU
pacrosio’keHrue Ha KOOPAMHATHOHN IJIOCKOCTH TpadukoB ¢yHKIui Buna: y = kx, y = kx +
b,y =kix, y=ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBucEMOCTH OT 3HAYCHHIA
KO3 PHIIMEHTOB, ONUCHIBATh CBOMCTBA ()YHKLIUHA.

Ctpouth W wH300paxaTh CXEMaTHUECKH Trpaduku KBaJpaTHUHBIX (YHKLIHUH,
OTMCBHIBATH CBOMCTBA KBAIPATUYHBIX (PYHKIIUH 10 UX rpadukam.

Pacnio3naBare KkBazpatnuHyro (QYHKOHIO 1O (GOpMysie, NPUBOIUTH HPUMEPHI
KBaJ[PaTHYHBIX QYHKIUI U3 peabHOU )KU3HU, PU3UKH, TEOMETPHUH.

YmcnoBble MOCIeI0BaTEIbHOCTH U IIPOTPECCHH

Pacnio3naBate apuMETHUYECKYI0O M TE€OMETPUYECKYIO INPOTPECCHH IPH Pa3HBIX
crioco0ax 3agaHusl.

BEINONIHATE BBIUMCIIEHUS C HCIIOB30BaHUEM (OPMYIT N-TO YjieHa apu(pMeTHIEeCKOM
Y TEOMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YIECHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, cCBsS3aHHBIE C YHCIOBBIMU TOCIIEAOBATEILHOCTSAMH, B TOM YHCIIE
3aJ1auM U3 peanbHOM )KU3HH (C UCTOIb30BaHUEM KAIbKYIATOPA, IUPPOBLIX TEXHOJIOTUMH).



COJAEPKAHHME YYEBHOTI' O ITPEJIMETA

7 KJIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu 0OBIKHOBEHHBIE U JIECSITUYHBIE, IEPEXO/1 OT OJHOW (OPMBI 3aIUCH APOOEH K
npyroii. IloHsTHe panUMOHATIBHOTO 4MCIA, 3alllUCh, CPAaBHEHHUE, YIOPSIOYMBAHUE
paloHaIbHBIX Yncel. ApupMeTHUECKre AEUCTBUS C palliOHaIbHBIMU YKcIaMu. Pemienue
3aJ1a4 U3 pealbHON MPAaKTUKHU HA YacTH, Ha APOOH.

CreneHp ¢ HaTypaJlbHBIM NOKa3aTeJIeM: ONpeesieHue, IpeoOdpa3oBaHue BbIpaXKEHUM
Ha OCHOBE OTNpEJeNIeHus, 3auch 0ONbIINX uncen. [IponeHTsl, 3anuch NPOLEHTOB B BUJE
npobu 1 ApoOu B BUE NMPOLEHTOB. Tpu OCHOBHBIE 337a4u Ha MPOLIEHTHI, PELICHUE 3a]1a4
U3 pEAbHON NIPAKTUKH.

[IpumeHeHre NPU3HAKOB JEIMMOCTH, Pa3JI0OKEHWE Ha MHOXKHUTEIM HaTypaJbHBIX
YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHKCJIe MpsiMasi U 0OpaTHasi MPOTOPIMOHATBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, 4YHMCIIOBOE 3HAYEHHE BBIPAKEHHUA C NEpeMeHHOW. JlomycTtnmslie
3HaueHUsl MepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXKIYy BEIUYMHAMHU B BUJE
dbopmynbl. Berumcnenuss mo ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKCHH,
TOXKJIECTBEHHO DaBHbIE BBIPAKEHHUS, MpaBuiIa MPeoOpa3oBaHUsS CYMM M IPOU3BEICHUH,
MIpaBUJIa PACKPBITHS CKOOOK U MPUBEICHHS MTOJOOHBIX CIIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpHounenbsl u MHOrowieHsl. CreneHb MHoOrouwieHa. CllokKeHUE, BBIYUTAHHE,
YMHOXEHUE MHOro4wieHOB. DOpMysbl COKpPAlIEHHOTO YMHOXEHMS: KBaJapaT CYMMBbI H
KBagpar pazHocTh. Popmyna pa3sHOCTH KBaapaToB. Pa3iiokeHME MHOTOWIEHOB Ha
MHOUTEIIH.

YpaBHeHUsI M HEPABEHCTBA

YpaBHeHHe, KOpPeHb ypaBHEHHs, MpaBujia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUJIIBHOCTh YPaBHEHHUM.

JIuneliHOe ypaBHEHUE C OAHOW NMEPEMEHHOM, YMCIIO KOPHEW JTMHEHHOr0 ypaBHEHUS,
peuieHue JIMHEeWHbIX ypaBHeHU. COoCTaBleHNE YPaBHEHUH MO YCIOBUIO 3a/1a4uu. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOLIbIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JIByMsl NepeMeHHbIMU U ero rpaduk. Cucrema IBYX
JTUHEHHBIX YpaBHEHUH C JBYMs IMEpeMEeHHbIMHU. PelieHue cucreMm ypaBHEHUH Criocobom
MOACTaHOBKHU. [Ipumepsl perieHus: TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopaunara Toukn Ha npsmoil. UucinoBele MPOMEXYTKH. PaccTossHne MeXay OByMsI
TOYKaMHU KOOPJIAMHATHOU MPSIMOM.

[IpsimoyromnbHast cuctema koopauHar, ocu OX u Oy. AGcuucca 1 opuHaTa TOYKH Ha
KOOpAMHATHOM miockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opMmynaMu. YrTeHue
rpa¢ukoB peanbHbIX 3aBucumocTeil. [lonarue ¢ynkumu. I'padux ynxumuu. CpoiicTBa
¢bynkuuit. Jluneinas ¢yakuus, e€ rpaduk. I'padukx dynkumm y = [x|. 'paduueckoe
pELIECHHE JIMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KVIACC

Yuciaa v BLIYUCICHUSA



KBanpatHsiii kopeHb u3 yucina. [lonstue 06 uppanuoHansHOM yHcie. JlecaTHuHbie
NpUOIIMKEHNS UPPALMOHANTBHBIX yuces. CBONCTBAa apu(METHUECKUX KBAJPATHBIX KOPHEH
U HUX [OpPUMEHEHHE K MpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUH M  BBIYMCICHUSM.
JlelicTBUTEIbHBIE YHCIIA.

Crenens ¢ 1eNbIM [T0Ka3aTeneM U e€ cBoiicTBa. CTaHAapTHas 3alIMCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatHblil TpE€XuseH, pa3iaoKeHUe KBapaTHOTO TPEXWIEHA HA MHOKUTEIIH.

Anrebpandeckas apoOb. OCHOBHOE CBOWMCTBO anreOpamueckoit apobu. CroxeHue,
BBIUMTAHHUE, YMHOKEHHE, JeJICHHEe anredpandeckux Apo0ei. PanmonanbHble BRIpOKEHUS U
ux npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opMyna KOpPHEHW KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHeHuUM, CBOIANIMXCS K JIMHEMHBIM M KBagpaTHbIM. IIpocreiimme
JIpOOHO-PallMOHANIBHBIE YPAaBHEHHUS.

I'padmueckas uHTEpHperanuss ypaBHEHMH C JBYMS NEpPEMEHHBIMM U CHCTEM
JIMHEWHBIX YPaBHEHHUU C IByMs IepeMEHHBIMU. [IpuMepsl pemieHus CUCTEM HEIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpPAaBEHCTBA W HX CBOWCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHEWHBIE HEPAaBEHCTBA C OJHOM mepeMeHHOW. CHCTeMBI
JIMHEWHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM.

LORIIN1700

[Tonsatue ¢ynkmuu. OOnacTh OMpENEICHUS W MHOXECTBO 3HAYCHHH (YHKITUH.
Crioco0bl 3a1anus PyHKITHH.

I'padux pyakumu. Urenue cBoiictB Gpynkumu no e€ rpaduky. [Ipumeps! rpadukon
GyHKIUH, OTpaXAIOIUX PeaTbHbIE IPOLECCHI.

OyHKIMH, ONUCHIBAIOLINE MPSIMYIO U OOpaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. OyHKImE Y = X2, Y = X3, y = Vx, y=|X|. ['paduueckoe pericHue ypaBHEHHI 1
CUCTEM YPaBHEHUM.

9 KJIACC

Yucsia 1 BBIYUCICHUSA

PanmonanbHble 4Mciaa, UppalMOHAJbHbIE 4YHCIA, KOHEUHble M OECKOHEYHBIE
JecATUYHble ApoOu. MHOKECTBO J€HCTBUTENbHBIX YHUCEN, NEHCTBUTENIbHBIE YMCIA Kak
OecKOHEeuUHble JecsATHYHble JpoOM. B3auMHO OJHO3HaYHOE COOTBETCTBHE MEXIY
MHO>KECTBOM JE€HCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MPSAMOM.

CpaBHeHuEe  JECUCTBUTENBHBIX  YMCED, apupmeTnyeckue  JeWCTBUA  C
JNEUCTBUTEIBbHBIMH YUCIIAMHU.

Pazmepsl 00BEKTOB OKpPYXKAIOIIET0 MUPA, [UINTEILHOCTh IPOLIECCOB B OKPYXKAIOIEM
MHpE.

[TpubnmxEéHHOE 3HaUeHUE BEIMYUHBI, TOYHOCTh NpHOIKeHust. OKpyrieHue 4ucen.
IIpukuaka v OLIEHKa PEe3yIbTaTOB BHIYUCICHUIA.

YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PellieHne ypaBHEHUM, CBOIAIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHMe. PelieHne ypaBHEHMH, CBOJSIIMXCS K KBaJApaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbe U YETBEPTOU CTEIICHEN
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX  ypaBHEHUH. PemleHue TEKCTOBBIX — 3ajad
anreOpandeckuM METOJIOM.

VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk. Perenne cuctemM IByX JTMHEHHBIX
YPaBHEHUH C ABYMsl IIEpEMEHHBIMU. Pellenne cucrtemM IByX ypaBHEHUH, OHO U3 KOTOPBIX



JUHEWHOe, a JApyroe — BTOpOil cremeHu. [paduyeckas UHTEpHpeTalys CUCTEMBI
YPaBHEHUH C ABYMsI [IEPEMEHHBIMM.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanvdeckuM CrocoOOM.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

Peurenne JIMHEHHBIX HEPABEHCTB € OJHOM IIEPEMEHHOM. Penienue cucreM JTMHEenHbIX
HEpaBEHCTB ¢ OJHOM mepeMmeHHOW. KBaapatHeile HepaBeHcTBa. ['padumueckas
MHTEpIIPETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKUUHA

KBanparnanas ynkums, e€ rpaduk u cBoiictsa. [lapaboa, KOOpAMHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHUH 1TapaloJIbl.

Ipaduxn Gynxumii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [X| n nx
CBOMCTBA.

Yucii0BbIe 0CJIEA0BATEIBLHOCTH U NPOIPECCHH

[lonsiTHe  YMCIOBOM  MOCIENIOBAaTENbHOCTH.  3aJaHHE  IOCJIEIOBATEIbHOCTU
peKyppeHTHOH (popMyIoil 1 popmynoi N-ro yjeHa.

Apudmernueckas U TreomeTpuueckas nporpeccun. QPopmynsl  N-To  yIeHA
apu(mMeTryecKoil ¥ reoMeTpUUECKON IPOTrPeCCHii, CyMMbI IEPBBIX N YJICHOB.

N300paxkenue 4aeHOB apu(pMETHUYECKOH M TeOMETPHUYECKON MPOrpeccuil ToukaMu
Ha KOOPAWMHATHOW TUIOCKOCTU. JIMHEHMHBIH M HKCIOHEHUHAIbHBIM poCT. CIIOXKHbBIE
IIPOLICHTBHI.



TEMATHUYECKOE IINTAHUPOBAHMUE 9 kaace

Kou- JlaTta npoBeaeHust
N HaumenoBaHue pa3nena B0 no mjaany | paxkTH4YecKH
ypoxa (Tembl), TeMa ypoka Hacon
/i ) yp
| Tpumectp (16 Henen)
IloBTOpenue kypca aiaredpsl 8 kiaacca 4
1 Boruncnenus. ToxaecTBeHHbIE TPe0Opa30BaHMUSL. 1 01.09.23
2 VYpaBHenust. CUCTEMbI ypaBHEHHH. 1 05.09.23
3 HepasencrBa. CucTeMbl HEpaBEHCTB. 1 05.09.23
4 Bxoanasi koHTposIbHAsA padoTa 1 08.09.23
I'naesa 1. Keaopamuunas ghynkyusn 24
§1. @yHKIUM U UX CBOIICTBA 5
5 Oynkuus. O6nacte onpezeneHus 1 00J1acTh 3HaAYCHUH 1 12.09.23
byHKIIUN
6 Oynkuus. Haxoxaenue ob6macTu onpeaesieHus u 1 12.09.23
obsacTu 3HaUeHUN PyHKIIUH
7 I'paduk pynkuuu. CoiicTBa GyHKIMH 1 15.09.23
8 CBoiicTBa 3y1eMEHTapHbIX (DYHKIHMA 1 19.09.23
9 Onucanue cBOKCTB (yHKIMH 110 hopMysie U Tpaduky. 1 19.09.23
§2. KBaapaTHbiii Tpex4/ieH 5
10 KBagpatHblil TpEX4WIEH U €ro KOpHU 1 22.09.23
11 Brinenenue kBagpaTa ABy4sieHa U3 KBAJIPAaTHOTO 1 26.09.23
TpexuwieHa
12 Teopema o pa3oKeHUH KBAJAPATHOTO TPEXUWICHA HA 1 26.09.23
MHOKHUTEJIH.
13 Oo6o06maromuit ypok 1o teme «CBoiicTBa QyHKIHI» 1 26.09.23
14 KonrtposbHnas padora Nel no teme «CBoiicTBa 1 29.09.23
Gynkumin»
§3. Kaaparnunas pynkuus u ee rpadpux 9
15 Uccnenopanue QyHKIUH Y = ax 1 03.10.23
16 ®yukuus y = ax ?, ee rpaduK U CBOHCTBA. 1 03.10.23
17 I'paduk pyHkuuu y = ax >+ n, y = a(x - m)?2 1 06.10.23
18 Hcnonb3oBaHue mabaoHOB napaboJt It TOCTPOSHHS 1 10.10.23
rpaduka GyHKIHH Y = a(x - M) +n.
19 ANropuT™ nocTpoeHus rpapuxa GyHKIHH Y =ax > + 1 10.10.23
bx+c
20 CaoiicTBa QyHKIMH y =ax 2 + bX+C. 1 13.10.23
21 KBangpatnunas ¢pyHkius, e€ rpaduk 1 CBOMCTBA. 1
29 Bnusaue koaddunmentor a, b u ¢ Ha pacnosnoxeHue 1 17.10.23
rpaduka KBaapaTUyHONW QyHKIUHU




23 [Toctpoenue rpaduka KBaaApaTUYHON QYHKITUH. 1 17.10.23
§4. Crenennas ®yukuus. Kopens n-it crenenn 5
24 ®Oyukimy y=x" 1 ee CBOWCTBA 1 20.10.23
o5 [TonsiTue KOpHsS N-ii CTETIeHU U apU(PMETHIECKOTO 1 24.10.23
KOpHs N-# CTENECHH.
26 HaxoxneHnue 3HaueHUI BBIpAXKEHUMN, COEPKAIINX 1 24.10.23
KOpPEHb N-i1 CTeENEeHn
97 O06o01IeHne, cucTeMaTu3anus U KOPPEKIUs 3HaHUH 110 1 26.10.23
teme «KBaapaTuaHas QyHKIUS U ee rpaduKy
28 KonTpouabHas padora Ne2 no teme «KBaaparnunas 1 27.10.23
GyHkuusm»
I'nasa |l. Ypaeuenusa u nepasencmea ¢ 00Hoi nepemennoul 16
§5. YpaBHeHus ¢ 0/iHoii nmepeMeHHoj 8
29 [ToHsTHE 1IENIOTO yPABHEHHUS U €r0 CTENEeHN 1 07.11.23
30 Llenoe ypaBHEHHE U €T0 KOPHH 1 07.11.23
31 Pemenue nensix ypaBHEHHIMA 1 10.11.23
32 Pemenne 0oJiee COKHBIX MENBIX YPaBHEHUH. 1 14.11.23
33 JIpoOHbBIE palMOHAILHBIC YPaBHEHUS 1 14.11.23
34 Pemenue 1poOGHBIX pallMOHATIBHBIX YPAaBHEHHH 110 1 17.11.23
AITOPUTMY
35 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEHHBIM. 1
36 Hcnonp3oBanue pa3IuyHbIX TPUEMOB U METOJIOB TIPH 1 21.11.23
pelIeHny JpOOHBIX palliOHATIbHBIX YPAaBHEHUH.
§6. HepaBeHcTBa ¢ 01HOI TepeMeHHOM
37 Pemrenne HepaBeHCTB BTOPO# CTETIEHH C OJTHOM 21.11.23
MepEMEHHO N
38 AJNTOPUTM pEIICHHS HEPABEHCTB BTOPOM CTEIEHHU C 1 24.11.23
OJHOU TIEPEMEHHOM
39 [IpuMeHeHne anropuT™Ma IpH pelieHu HePaBEHCTB 1 28.11.23
BTOpPOM CTENEHU C OJHON EPEMEHHOM.
40 Pemrenne mensix parMoHaIbHBIX HEPABEHCTB METOJIOM 1 28.11.23
UHTEPBAJIOB
41 Pemrenue mensix U ApoOHBIX HEPABEHCTB METOA0M 1 01.12.23
WHTEPBAJIOB
42 [IpuMeHeHre MeTo1a MHTEPBAJIOB IPU PEIICHUH 1 05.12.23
HEPaBEHCTB.
43 O6o006maronui ypok no Teme «YpaBHEHUS U 1
HEPAaBEHCTBA C OJHOMN MEePEMEHHOW.
44 KonTtpoabHnas pabdora Ne 3 mo teme «YpaBHeHHUs U 1 05.12.23
HEPABEHCTBA C OJJHOM IepeMeHH0i»
19
I'naea 3. Ypasuenus u nepasencmea c 08ymsa nepemeHHbIMU
§7. YpaBHeHuH C ABYMSI NepeMEHHBIMH U UX CHCTEMBbI 13
45 [TonsiTHE ypaBHEHUS C ABYMs IEPEMEHHBIMU 1 08.12.23
46 YpaBHEHHE OKPYKHOCTU 1 12.12.23
47 I'paduueckuii crocod penieHus CUCTeM ypaBHEHUH 1 12.12.23
48 Pemenus cucreM ypaBHEHHI rpadiuecKuM CIIOCOOOM 1 15.12.23




49 Cnocou6 [IOJICTAHOBKH B PELIEHUH CUCTEM YPaBHEHUU 1 19.12.23
BTOPOM CTETICHU
50 Pemenue cucreM ypaBHEHHI BTOPOW CTENIEHU 1 19.12.23
croco0OM MOJICTAaHOBKH.
51 Hcnonp3oBanue cnocoda CIOXKEHKA IPH PElICHUH 1 22.12.23
CHCTEM YpaBHEHHsI BTOPOIl CcTeNeHU
59 Pemenue cucreM ypaBHEHHsI BTOPOU CTENIEHU 1 26.12.23
pa3IMYHBIMU CIOCO0aMU
53 Pemenue 3a7a1 Ha YHCIA € TOMOIIBIO CHCTEM 1 26.12.23
YpaBHEHHI BTOPOH CTETIEHU
54 Pemenue 3a7a1 Ha JIBIDKEHUE C TOMOIIIBIO CHCTEM 1 29.12.23
YpaBHEHHI BTOPOH CTETIEHU
55 Pemenue 3ana Ha paboTy ¢ MMOMOIIBIO CUCTEM 1 09.01.24
YpaBHEHHIA BTOPOH CTETIEHU
56 Pemrenune }333J‘II/I‘IHE)IX 3a7a4 C IIOMOIILIO CUCTEM 1 09.01.24
YpaBHEHHIA BTOPOH CTETICHHU.
§8. HepaBencTBa ¢ ABYMsI NepeMEHHBIMH H UX CHCTEMbI 5
57 Pemenne nuHeHBIX HEPABEHCTB C IBYMsI 12.01.24
nepeMeHHBIMHU
58 Pemenune HepaBeHCTB BTOPO CTEMEHH C ABYMS 1 16.01.24
nepeMeHHBIMHU
59 Pemenue cucreM TMHEWHBIX HEPABEHCTB C ABYMS 1 16.01.24
MIepEMEHHBIMH.
60 Pemenue cucreM HepaBeHCTB BTOPOil CTETIEHU C IBYMsI 1 19.01.24
epEMEHHBIMU
61 O6o0maromuii ypok mo TeMe «YpaBHEHUS U 1
HEPaBEHCTBA C ABYMsI IEPEMEHHBIMIY.
62 KontpoabHas pa6ora Ne 4 mo TeMe «YpaBHeHUsI U 1 23.01.24
HEPABEHCTBA C IBYMs IlepeMeHHbIMH»
I'nasa 4. Apupmemuueckasn u ceomempuyeckas npozpeccus o
§9. Apudmernueckasi nporpeccust 9
63 IToHaTue mociie10BaTEILHOCTH, CIIOBECHBIN U 23.01.24
AHAJIMTUYECKHH crlocoOBl ee 3aaHus
64 PexyppeHTHBIH cr1oco0 3a1aHusl IOCIIEN0BATEILHOCTH 1 26.01.24
Omnpenenenre apupMEeTHUESCKOH MPOTPECCHUH. 1 30.01.24
65 PexyppenTHast popmyia N-ro ujaeHa apupmMeTHyecKon
IIPOIPECCHH.
66 CBolicTBO apu(METHUECKOI TPOTPECCHH. 1 30.01.24
67 Ananutuyeckas ¢popmyina N —Tro 4ieHa 1 02.02.24
apu(pMeTHYECKON MPOrpeccun
68 HaxoxnaeHne cyMMbI IEPBBIX N YIEHOB 1 06.02.24
apu(pMeTHYECKON MpOorpeccun
69 ITpumenenue GopMyibl CyMMBbI IEPBBIX N YIEHOB 1 06.02.24
apu(pMeTHYECKON MPOrpeccuu.
70 Oo6o06maromuit ypok 1o teme «Apudmernueckas 1
IIPOTPECCUSN.
71 KonTpouabHnas pabora Ne S nmo reme 1 09.02.24
«ApupmMeTHyeckasi nporpeccus»
§10. I'eomeTpuueckasi mporpeccust 8
79 Omnpenenenns reoMeTpuueckoi nporpeccun. @opmyna 1 13.02.24

N-ro 4jieHa FCOMeTpH‘{eCKOf/'I Mporpeccuun




73 CBOICTBO reOMETPUYECKOM MPOTPECCUH. 1 13.02.24

74 Haxoxneuue Cyi\/IMBI MEPBBIX N YWICHOB 1 16.02.24
T€OMETPUYECKON POTPECCHH

75 [Tpumenenue Gopmyna CyMMBI IEPBBIX N YICHOB 1 20.02.24
Tr€OMETPUUYECKON ITPOTrPECCUM.

76 Cymma OeckoHEYHOH YOBIBAKOIIEH T€OMETPHUECKOM 1 20.02.24
MIPOTPECCUU

77 Pemenue 3a1a4 Ha mpuMeHEeHHE POPMYI CyMMBI 1 24.02.24
MIEPBBIX N YWICHOB T€OMETPUICCKON TPOTPECCUU

78 O6o06maromuit ypok no teme «I'eomerpudaeckas 1
TIPOTPECCHUSD).

79 KonTpouabHnas padora Ne 6 mo reme: 1 27.02.24
«['eomeTpuyeckasi mporpeccus»

IToBTOpPEHUE 23

[Ipeo6pa3oBanue anredpandeckux BbIpaxeHH, 1

80 norycTuMble 3HadeHus. [ToBTopenue, 06001eHue u
CHUCTEMaTU3alys 3HaHH.

81 Haxosxienre 3HaUeHUS YHCIIOBOTO BBIPAKECHHUSL. 1 06.04.24
[TpoIeHThI, OTHOIICHHUSI, TTPOTIOPITHH.

82 | CremeHs c IeNBIM TOKa3aTeIeM 10.04.24

83 [IpeoOpa3oBanue BhIpaKEHUH, COIEPIKALUX CTENIEHD U 10.04.24
apru(METHIECKUI KOPEHb

84 ToxnecTBeHHbIe MpeoOpa3oBaHUs pallUOHATIBHBIX 1 13.04.24
anreOpandecKrX BhIPAKEHUN

85 ToxxnecTBeHHBIE TTpeoOpa3zoBaHusl TPOOHO- 1 17.04.24
paIMOHATFHBIX U MPPANMOHATIBHBIX BRIPOKEHHH.

86 | JluneiiHble, KBaJpaTHbIE U OUKBAJPATHBIE yPABHEHHS 1 17.04.24

87 Penienne TeKCTOBBIX 3a/1a4 HA COCTABJICHUE YPAaBHEHUM 1 20.04.24

88 PelieHne TeKCTOBBIX 337124 anreOpandeckiM CIocoOoM. 1 20.04.24

89 Pewrenue cucrem ypaBHeHUI 1 24.04.24

90 Penienne TekcToBBIX 32721 C OMOIIBIO JIPOOHBIX 1
panroHaALHBIX YPAaBHCHUH.

91 Pemenue :I:CKCTOBI)IX 3a/1a4y Ha COCTABJIEHUE CUCTEM 1 24.04.24
ypaBHEHHH.

92 JluneliHbIe HEPABEHCTBA C OJTHOM HepeM?HHOﬁ u 1 27.04.24
CHCTEMBI JIMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM

93 HepaBeHCTBva U CHCTEMbI HEPABEHCTB © OJTHOM 1 02.05.24
MIEPEMEHHON BTOPOI CTEICHHU.

94 Pemenne HepaBeHCTB BTOPOH CTEIIEHU METOJIOM 1 04.05.24
WHTECPBAJIOB.

95 Hrorosasi koHTpobHas padora Ne§ 1 08.05.24

96 Hrorosasi KoHTpOIbHasi padora Ne 8 1 08.05.24

97 AHanu3 UTOroBoi KOHTPOJILHOU paGOTHI 1 11.05.24

98 Pa36op 3amanus Ne 24 OI'D 1 15.05.24

99 Pa36op 3amanus Ne 26 OI'D 1 15.05.24

100 | Pazbop 3amanus Ne25 OI'D

101 | Pa36op Tunuussix onmbok OI'D 1 18.05.24

102 O00011IeHNE U CUCTEMATH3AIMS] 3HAHUHN. 1




