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Pabouas nporpamma
BHEYPOYHOH esITeJTLHOCTH 00y4aIoMHXCs 001 eHHTEIEKTYAILHO0 HANPABJICHHS
HA CTYNIeHH OCHOBHOI0 0011ero 00pa3oBaHus
B paMkax peajusauuu ®I'OC 000
«IToaroroBka k OI'D nmo MmaTemaTuke» 9 K.

2023-2024 yueOHbII rojx

O Baaanvup KeHuanoBu4, yauTe/ib MATEMATHKH

r. IOxkuo-Caxaaunck
2023 rox



IHHOACHUTEJIBHASA 3ATINCKA

AKTYyaJIbHOCTh TIporpamMma BHeypouHOHl pesrenbHoctd «llogroroBka k OI'D mo
MaTeMaTHKe» CIIOCOOCTBYET MNPAKTUYECKOM NOAroToBke ydammxcs k caade OI'D mo
MaTeMaTHKe, K YCIEITHOMY IIPOX0KIEHUIO HTOTOBOTO KOHTPOJISI IO 3aBEPILIEHUH OCHOBHOI'O
oOpa3oBaHus

Hanpasienue nporpamMmsl: JaHHas Iporpamma paspadorana B pamkax denepanbHOro
rocy/lapCTBEHHOI0 00pa30BaTEIbHOIO CTaHIaPTa.

Bua nmporpammel: nporpamma BHeEypouHoOW nestenbHOocTH «lloaroroBka k OI'D mo
MaTeMaTHKe» SIBISETCS MOAM(PHUIMPOBAHHOW M COCTAaBJIEHAa Ha OCHOBE aBTOPCKOM paboueit
nporpamMmsbl banbxueBoit A.M «Iloarotoska k OI'D».

Henbr mporpammebl: obecriedeHHe KayeCTBEHHOW MOJATOTOBKM y4alluxcsi 9 KiaccoB K
IIPOXOKJACHUI0 TOCYJapCTBEHHONM MTOIOBOM aTTECTAIMM IO MATEMATHKE 3a KypC OCHOBHOM
ITKOJIBI

3agauu nporpaMmsbi:

e l3yyeHre HOPMATUBHBIX U METOJUYECKUX JTOKYMEHTOB 10 OpPraHU3allii U [IPOBEIECHUIO

OI'D o matemaTuke

e (OO0oOuIeHNe ¥ NOBTOPEHHE MOJYYEHHBIX 3HAHUI 110 OCHOBHBIM pa3jiesiaM MaTeMaTHKH 3a

Kypc 5 — 9 knaccoB

IIporpamma opuenTHpOBaHa Ha oOyyaromuxcs B Bo3pacte 15-16 net

Cpok peasnu3zanuu nNporpaMmbl: mporpamMmma paccunrtana Ha 1 yueOHsIit ro, 34 daca.

3aHATHS TPOBOAATCA | pa3 B HEACIIO MO OJHOMY Hacy

dopma BHEYPOUHOU JACSATEIBbHOCTHU:

@®opMbl BHEYPOUHOH /1eAATeJIbHOCTU: MPAKTUKYMbI, aHAJIU3 YCIOBUN TEKCTa, CHUHTE3
pelieHuid, pabota ¢ TabauIaMHi U CXeMaMH, MapHas TPYNIOoBasi MHIUBUyalbHAS
Buasbl 3ansaTuii: nexuus, 6ecena, MpaKTUKyM, KOHCYJIbTAIUS
I[InanupyemMble pe3yJbTaThbl BHEYPOUHOM NeATEIbLHOCTH

Jluunocmnele pe3ynbTaThl OCBOEHUS IMPOTPaMMbl BHEYPOUHOM JAEATEIbHOCTH
XapaKTepU3yIOTCs

1) mposiBieHHEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KCHHMSIM POCCUMCKMX MaTeMaTHMKOB M POCCUHCKOMN
MaTeMaTH4YeCKOW IIKOJIbI, K MCHOJb30BAHUIO JTUX JOCTWKEHUH B JpYyrux Haykax U
MIPUKIIATHBIX cepax;

2) TOTOBHOCTHIO K BBIMIOJHEHUIO 0053aHHOCTEN Ipa)KIaHWHA U peaju3aliu ero mpas,
MPEJICTaBJICHUEM O MAaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHMS PA3IHUYHBIX CTPYKTYD,
SIBJICHUH, TPOIIEAYP TPAKIaHCKOTO 00OIIeCTBa (HapUMep, BBIOOPHI, OMIPOCHI), TOTOBHOCTHIO K
0OCY)KJICHUIO STUYECKHX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHHMA
HAyKH, 0CO3HAHHEM BXKHOCTH MOPATBLHO-3TUYECKUX MIPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) yCTaHOBKOM Ha aKTMBHOE Y4acTHE B PEHICHUH MPAKTUYECKUX 33]1a4 MaTeMaTHYeCKOU
HaIMpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMaTH4YE€CKOTo OOpa30BaHMS HA MPOTHKEHUU
BCEW KU3HU AJIsl YCIEHIHONW MpodecCHOHaNbHOM NesITeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHHIA, 0CO3HAHHBIM BEIOOPOM U MOCTPOCHUEM MHIUBUIYAIbHOU TPACKTOPUHU 00Opa30BaHU
Y ’KU3HEHHBIX MJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) ciocoOHOCTHIO K AMOIIMOHAIEHOMY M CTETHUECKOMY BOCIPHSITHIO MaTEMAaTHIECKHIX
O0OBEKTOB, 3aJay, peIIeHH, pacCY)KICHHH, YMEHHI0 BHUICTh  MaTeMaTHYEeCKHe
3aKOHOMEPHOCTHU B UCKYCCTBE;



5) opueHTanuen B ACSITEIIBHOCTU HA COBPEMEHHYIO CUCTEMY Hay4HbIX MPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPHUPOJBI U OOIIECTBA, MOHUMAHHEM
MaTEeMaTHYeCKOW HAyKH Kak cepbl YeIOBEUYECKOW NEATEIHHOCTH, ITANOB €€ Pa3BUTHS U
3HAYUMOCTH I pa3BUTHS UMBWIM3ALMHK, OBJAJACHUEM SI3BIKOM MATEMaTUKU U
MAaTEMaTHUYECKON KYJbTYpOM KaK CpPEJICTBOM IMO3HAHHUS MHPA, OBJIAAECHUEM IPOCTECUILIMMH
HaBBIKAMU UCCIEN0BATEIICKON JEATEIIbHOCTH;

6) TOTOBHOCTBIO NMPUMEHSITh MAaTEMAaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 3I0POBOr0 00pasa KU3HU (3AOPOBOE MUTAHKUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUI
W OT/BIXA, peryysipHast pu3ndecKas akTUBHOCTD), COPMUPOBAHHOCTHIO HAaBBIKA pe(ICKCHH,
MPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TaKOTO K€ MpaBa IPYroro YeJIOBEKa;

7) opueHTanMeld Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUW JUIs pEIIeHHs 3aad B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Ccpeapl, TUIAaHUPOBAHHS TIOCTYIIKOB W OIICHKHA HX
BO3MOJKHBIX TOCTEACTBUN JUIsI OKPYKAIOIICH Cpelibl, OCOZHAHUEM TJI00aTBLHOTO XapakTepa
AKOJIOTUYECKUX TTPOOJIEM U MMyTEeH UX PEIICHUS;

8) roTOBHOCTBIO K JCHCTBUSAM B YCIOBHSX HEOMPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO ACSTEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y
IpYTuX JIOACH, MpHOOpeTaTh B COBMECTHOW JESITEIHPHOCTH HOBBIC 3HAHUS, HABBIKA H
KOMITETEHIIMY U3 OMbITA JPYTUX;

HEO0O0XOIMMOCTHIO B (POPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCIIe (DOPMYITHUPOBATH UJIEH,
TIOHSATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCJIE paHEE€ HEU3BECTHBIX, 0CO3HABATH
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYaIMIO, BOCIHPUHHUMATh CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE pPEIICHUS U
NnercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

MemanpeomemHbie pe3yibmampl OCBOCHNS BHEYPOUHOU JESTEIbHOCTH.
YyamuiicTs J0JKEH YMETh:

®  BBIABIIATH U XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKH MATEMATUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUI MEXy MOHATUSAMH, (POPMYIUPOBATH OIPEIeICHUs TOHATUH,
yCTaHABIUBATh CYIIECTBEHHBIH MpPU3HAK KJIACCU(UKALMUU, OCHOBAaHUS JJIs
0000111eHUs ¥ CpaBHEHUS, KPUTEPUH ITPOBOIUMOIO aHAJIN3a;

® BOCIPHUHHUMATH, POPMYIUPOBATH U MPEOOPA30BBIBATE CYKICHUS: YTBEPIUTEIbHbIC U
OTpUIaTeNIbHbIE, €MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

® BBISBIATh MAaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTUBOPEUUS B
(akTax, IaHHBIX, HAOMIOACHUSX W YTBEPXKICHHSX, MpeiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

® JIeNIaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUECHUH, YMO3aKIOUEHHUI 110 aHAJIOTHH;

e pa3buparh JOKa3aTeIbCTBA MAaTEMATHUECKUX YTBEpPKAEGHUW (MpsiMble U OT
MPOTUBHOTO),  TPOBOJUTH  CAMOCTOSTENIBHO  HECIOXKHBIE  JOKa3aTeNbCTBA
MaTeMaTH4eCKUX (PAKTOB, BBICTPAaWBATh apTyMEHTAIUIO, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crocob pemieHus y4eOHOM 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BbIOMpaTh HauOolee TMOAXOAAIUMH ¢ Y4ETOM CaMOCTOSTEIhHO
BBIZICTIEHHBIX KPUTEPHUEB).



UCIOJBb30BaTh  BOMPOCHl KAk MCCIIENOBATEIbCKUN  HMHCTPYMEHT  IO3HAHMA,
¢dopmynupoBaTh  BOHPOCH,,  (pUKCHpYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HUIINI0, MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSITENIFHO COCTABJICEHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT,
HEeOOJIBIIIOE KCCICOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MKy COOOM;

CaMOCTOSITENIBHO ~ (hopMylpoBaTh 00OOIIEHUST W BBIBOABI 10 pe3yabTaTaMm
MIPOBEIEHHOIO  HAOJIOACHUS,  MCCIEJO0BAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIIECHNI;

MPOTHO3UPOBATh  BO3MOJKHOE pa3BUTHE IIpollecca, a TakkKe BBIIBUTATh
MIPEJITOJIOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMALINH, TaHHBIX, HEOOXO0IUMBIX
IUTSL pEIICHUS 3a/1a9H;

BBIOMPATh, AaHATM3UPOBATH, CHCTEMATH3HPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (QopMy MpeacTaBiIeHUS HHGOPMALUKU U WILIIOCTPUPOBATh pElIacMble
3aJauu CXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 WX KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIUK TI0 KPUTEPHUSIM, MPEITIOKCHHBIM yYIUTEIEM
WK ¢(OPMYIIHPOBAHHBIM CaMOCTOSTENIBHO.

BOCIIPUHMMATh U (OPMYJIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBUSIMU U
LeJIIMU OOIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THUCBMEHHBIX TEKCTaxX, JaBaTb IIOSICHEHMs 10 XOAy peIIeHUus 3aJauu,
KOMMEHTHPOBATh MOJIy4YEHHBII pe3yibTar;

B XoJe O0OCYXZEHHUs 3aJaBaTb BOIPOCHI IO CYILECTBY OOCYXAaeMOHl TeMbl,
po0ieMsl, peraeMoil 3a1a4n, BbICKa3bIBaTh U/1€HU, HAllEJICHHbIE HA TIOMCK peIleHus,
COINOCTABIATh CBOM CYXKJIEHHS C CYXIEHHSAMM JPYTMX Y4YacTHUKOB JHAJOra,
oOHapyXHuBaTb pa3jIMyde U CXOJACTBO MO3MLMH, B KOPPEKTHOH (opme
(bopMynUpoBaTh Pa3HOTIJIACHs, CBOU BO3PAXKEHHUS;

IPEICTaBIATh PE3YJIbTaThl PpEIICHUS 3alauyd, SKCIIEPUMEHTa, HCCIeI0BaHUs,
IIPOEKTa, CaMOCTOATENBbHO BbIOMPATh (opMaT BBICTYIUIEHUS C YY€TOM 3ajay
IIPE3eHTAl1 U 0COOEHHOCTEH ayAUTOPUH;

MIOHMMAaTh U MCIIOJIB30BaTh [IPEUMYIIECTBA KOMAHIHOW U MHAUBUYaAIbHOM pabOThI
IIPU PELICHUN YYeOHbIX MaTeMAaTHUYECKUX 3aay;

IPUHUMATh LEJIb COBMECTHOM JIEATENIHOCTH, IUIAHUPOBAaTh OpPraHHU3aluio
COBMECTHOM paboThl, paclpenenartbh Buabl paboT, JAOTroBapuBaThCs, OOCYXKIATbh
MpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBAaTh B TPYNNOBHIX (opmax paboThl (0OCykJeHHs, OOMEH MHEHHIMH,
MO3TOBBI€ IUTYPMBI U IPYTHE), BHIMOJHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUA € JPYTUMH YJICHAMU KOMAaH[Ibl, OLIEHUBATh Kaue€CTBO CBOETO BKIJIaJa
B OOmMH MPOAYKT MO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMMO/ICHCTBHSL.

CaMOCTOSITEJIBHO COCTAaBJIATH IUIaH, aJTOPUTM peIIeHUs 3a7aud (WM ero 4acTb),
BBIOMpATh CIOCOO pelIeHHsT C y4ETOM HMEIOIIUXCS PecypcoB M COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTBI PELICHUN C Y4ETOM
HOBOH MH(pOpPMAITUH.

e BIAIeTh CIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJISA IIpolecca M pe3ysibTara

pelIeHNs MaTeMaTH4YEeCKON 3a1auu;

® [IpeABHUAETh TPYJHOCTH, KOTOPHIE MOT'YT BOSHUKHYTD IIPU PEIICHUH 3a/1a4H, BHOCUTh

KOPPEKTHUBHI B JIETEITLHOCTh HA OCHOBE HOBBIX 00CTOSITEIHCTB, HAIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OLEHMBAaTh COOTBETCTBUE pE3y/lbTaTa JEATEIbHOCTH IIOCTAaBICHHOM LEIU U
YCIOBHSAM, OOBSCHATH MPUYMHBI JOCTHKEHHUS WIH HEJTOCTHKCHUS NN, HAXOAUTh
OLIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.
Ilpeomemmnuie pe3yromamul
VYyamumiics 10JKEH yMETh

BoinonHATh, coderas yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(MeTH4YecKre ACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHus 4MCIOBBIX BBIPAKEHUH, NMPUMEHSTh pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBl BBIUMCICHHUS 3HAUYE€HUN JAPOOHBIX BBIPAXKEHMH, COAEP)KAIINX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[lepexonuTh OT 0/1HOM (hOPMBI 3aIMCH YUCEN K APYroi (MpeoOpa3oBeIBaTh JECITUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAIBHBIC YUCIIA.

OKpyriasTh 4yncia.

BBINOJIHATE IPUKUIKY U OLEHKY PE3Yy/IbTaTa BEIYNCICHHUN, OLIEHKY 3HAYEHUH YUCIIOBBIX
BBIPAKEHUH. BBINIOIHATE NEWCTBHS CO CTENEHAMH C HATYPAJIbHBIMU MOKA3ATEIIIMH.

IIpuMeHATs IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypaJIbHBIX YHCEIL.

PemaTte npakTUKO-OpMEHTHPOBAHHBIE 3aJa4dd, CBSA3AHHBIC C OTHOLICHHEM BEJIUYHH,
IIPONOPLAOHAIBHOCTBIO BEJIMYUH, NPOLIEHTAMH, MHTEPIPETUPOBATH PE3YIbTATHl PELIECHUS
3aja4 ¢ yu€TOM OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

Hcnonp3oBath anredpandyeckyl0 TEPMUHOJOIMIO W CHMBOJIMKY, NPUMEHSAThH €€ B
Ipolecce OCBOCHUs y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHUs 1LEJIOT0 BBIPAKEHHS B MHOTOWIEH IPHUBEICHUEM
10/I00HBIX CaraeMblX, PACKpbITUEM CKOOOK.

BbINOJIHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcyniecTBIIATh pa3ioKEHNE MHOIOWIEHOB HAa MHOXHMTEJIN C TIOMOIIBIO BBIHECEHUS 32
CKOOKHU 00I1Iero MHOXKHTEJS, TPYIIHPOBKHU CJIaraeMbIX, IpUMeHEeHHs (opMyi COKpaLIEHHOTO
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHMsi MHOTOYIEHOB JJIsI pEIICHUs pPAa3IUYHBIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonp3oBath  CBOWCTBA  CTENEHEW C  HATypajdbHBIMM  IOKAa3aTEJAMM  JJIs
peoOpa3oBaHUs BbIPAKEHUM.

Pemate nuHENHbIE ypaBHEHUS ¢ OJHOW NIEPEMEHHOM, IPUMEHSIS ITPaBUJIA NIEPEXOA OT
UCXOJHOTO YPaBHEHHs K pPaBHOCUIBHOMY eMy. lIpoBepsTh, SBJISETCS M YMUCIO KOPHEM
YPaBHEHUS.



[TpumensTh rpaduyeckre METOIbI PH PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOGupaths mpuMepsl Map YMCeN, SBISIOUIMXCS pEelIeHHEeM JHHEWHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO YpPaBHEHUS C JBYMs
NepEeMEHHBIMH, TIOJB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PELICHHUS YPABHEHUSI.

Pemath cuctembl ABYX JMHEMHBIX YpaBHEHHH € ByMsl IIEpEMEHHBIMHU, B TOM 4YHCIIE
rpaduuecKu.

CocTaBiiTh U pellaTh JUHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX ypaBHEHUU 110
YCIIOBUIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/a4yH IOJIyYEHHBIH
pe3ynbTar.

N300paxkaTh Ha KOOPAMHATHOW TMPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KH, HWHTEpBalibl, 3alUCBIBATh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmeudaTh B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3a/laHHBIM KOOpPJMHATaM, CTPOUTh
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh ¢ MOMOUIBI0 (YHKIHMHA H3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIWYMHAMMU:
CKOPOCTh, BpEMSI, paCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOIUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod MpeACTaBICHUS U aHAIM3a HHPOPMAIINH, U3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEABHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp30BaTh HavallbHBIE IIPEICTABICHNAS O MHOXKECTBE NCHCTBUTEIBHBIX YMCEI AJIS
CpaBHEHMsI, OKPYIJIEHUSI M BBIYMCIEHUM, N300paXkaTh NEHCTBUTENIbHBIE YMCIIa TOYKAMM Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsATh MOHATHE apU(PMETHUECKOTO KBAJPATHOIO KOPHS, HAXOJUTh KBaJpaTHbIE
KOPHH, MCIOJIB3YysI MNP HEOOXOIUMMOCTH KaJIbKYJIATOp, BBINOJHATh IpeoOpa3oBaHus
BBIPAKEHUH, COACpKAIINX KBaJAPaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJIBIIMX M MaJlbIX YHCENl ¢ MOMOILBIO JIECITUYHBIX ApoOel u
creneHel yucna 10.

[IpuMeHATh MOHATHE CTENEHU C LEJbIM I0Ka3aTeleM, BBINOJIHATH MPeoOpa3oBaHus
BBIPAKEHUH, COACPIKALIUX CTENIEHHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXAECTBEHHbIE NPEOOpPa30BaHMsl PALlMOHATIBHBIX BBIPOKEHUN Ha OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBasipaTHbIN TPEXUICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUHM JUIs peleHUs pa3IuyHbIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN TPAKTUKH.

Pemats inHElHbIE, KBaIpaTHbIE YPABHEHMSI M PallMOHAJILHBIE YPABHEHUS, CBOASILNECS
K HAM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs IIEPEMEHHBIMHU.

[IpoBouTHE MpOCTENIINE UCCIENOBAHNS YPABHEHUI U CUCTEM ypaBHEHUH, B TOM 4HCIIE
C NMpUMEHEHHEeM TpadUuecKuX NpeAcTaBiIeHUN (yCTaHaBIMBATh, UMEET JIM ypaBHEHHE WU
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPOYee).

IlepexoauTh OT CIOBECHON (OPMYTUPOBKU 3aJaud K €€ anreOpandeckoil Mojaenu ¢
MIOMOIIBIO COCTABJICHUS YPAaBHEHUs WM CHUCTEMbBl YypaBHEHHWI, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml MOJIYy4EHHBIN pe3yNbTar.



[IpuMeHsATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUIsl CPaBHEHMS, OILICHKH, pELaTh
TUHEIHBIE HEPaBEHCTBA C OJHOW TEPEMEHHONW M WX CHUCTEMBI, JaBaTh TrpaduuecKyro
WJUTIOCTPALIMI0 MHOXKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

[lonumatb ¥ HCHONB30BaThb (YHKUMOHAIbHBIE TIOHATUS M SI3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUS), ONPENENATh 3HaueHHe (DYHKIHMU N0 3HAYCHUIO apryMEHTa,
OTIpENIeNATh CBOWCTBA (QYHKIMH 110 € rpaduKy.

CtpouTts rpaduku JeMEHTapHBIX (QYHKIUH BHIA:

y =k/x, y=x2,y=x3,y = |X|, Y = VX, OIHCHIBATb CBOHCTBA UNCIOBON (YHKIIHH MO €&
rpaduKy.

CpaBHUBaTh U YIOPSAI0UMBATH PAlMOHAJIbHBIE U UPPALMOHATIbHBIEC YHCTIA.

BoinonHsaTe apudmMeTnueckre AeMCTBUS ¢ paliMOHAIIBHBIMU YUCIIaMH, COYETasi YCTHbBIE
Y IUChbMEHHbIE TIPUEMBI, BBITIOJIHATH BBIYUCIIEHUS C UPPALIMOHAIBHBIMU YHCIAMH.

Haxomuth 3HaueHus cTeneHed C LEeIbIMU TOKa3aTeNsIMU U KOpHEH, BBIYHUCIATH
3HAYEHUS YUCIIOBBIX BHIPAKEHUH.

OxpyriaTh NeMCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKHUIKY pe3ylbTaTa BbIUYMCICHHH,
OIIEHKY YHCJIOBBIX BBIPAKEHHI.

Pemats nuHeiiHble M KBaJpaTHbIE ypaBHEHHs, YpPAaBHEHHUS, CBOJSALIUECS K HUM,
npocTreime JpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemath cucteMbl ABYX JTUHEHHBIX YPaBHEHHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI JABYX
YpaBHEHHUM, B KOTOPBIX OJTHO YpaBHEHUE HE SIBIISIETCS TMHEUHBIM.

Pemath TekcToBble 3amaun anreOpanvdeckuM CIOCOOOM C TOMOIIBIO COCTABIICHUS
YPaBHEHUS UM CUCTEMBI IByX YPaBHEHHM C IByMs IEPEMEHHBIMU.

[IpoBoauTh mpoCTEMIINE NCCTECTOBAHUS YPABHEHU U CUCTEM YPAaBHEHU, B TOM YHUCIIE
C MpUMEHEHUEeM rpapuuecKkux MpeicTaBlieHud (yCTaHABIMBAaTh, UMEET JIU yYpaBHEHHE WIIU
CUCTEeMa YpaBHEHUU pellleHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

Pemarp nuHeliHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peElICHUE
HEPABEHCTB Ha YMCJIOBOM MPSMOM, 3alIUChIBATh PEIIEHUE C TOMOLIBIO CHMBOJIOB.

Pemrate cucTemMbl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAOIINE
KBaJIpaTHOE HEPABEHCTBO, N300pakaTh PellIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSAMOH,
3alMCBIBATh PELICHHUE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PELLIEHUU PA3IMYHBIX 3a7a4.

PacnioznaBath pyHKIIMM N3YUYEeHHBIX BUIOB. [l0Ka3pIBaTh CXeMAaTUYECKH PACIIONIOKEHHE

Ha KOOPJUHATHOH IIOCKOCTH rpadukoB GyHKIwid Buga: y = kx, y = kx + b, y =k/x,y = ax2 +
bx + ¢,y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHI KO>)DUIMCHTOB, OMUCHIBATH
CBOMCTBa (PYHKIUH.

CTtpouTh U N300paKaTh CXEMATHYECKH TPAPUKH KBaIPATUYHBIX (DYHKIIHMIA, OTUCHIBATH
CBOWCTBA KBaJApaTHYHBIX (DYHKIIUN TIO UX TpaprKaM.

Pacno3naBare kBajpaTHuHyro (QyHKIHIO TIO0 (QopMysie, TPUBOIUTH MPUMEPHI
KBaJIPaTUYHBIX QYHKIUI U3 pealbHOU KU3HU, PU3UKH, TCOMETPHU.

Pacnio3naBath apuMETHUYECKYI0 U T'C€OMETPUYECKYHD TPOTPECCHU TMPH Pa3HBIX
croco0ax 3aJaHus.

BBINOIHATE BBIUUCIICHUS ¢ UCTIOJIBb30BaHUueM (GopMys N-To wieHa apuMETHUECKON U
TCOMETPUIECKO MPOrPeCcCrii, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI MOCISIOBATEIBHOCTH TOYKAMH Ha KOOPJAWHATHOM MJIOCKOCTH.



Pemrate 3a1aum, cBsi3aHHbBIE C YUCIOBBIMU MOCJIEIOBATEILHOCTSIMYU, B TOM YHCIIE 3a71a41
U3 peaIbHOM JKU3HH (C MCITIOIH30BAHUEM KAIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHH ).
Cnoco0bl OLleHKH JOCTHKEHUS IJIAHNPYEMbIX pPe3yJIbTaTOB BHEYPOUYHOI
AesiTeJIbHOCTH: BXOJHOE U UTOTOBOE TECTUPOBaHKE MO Marematuke B popme OI'D

®opMBbI KOHTPOJIA YPOBHS AOCTUKEHUI yYAIMXCH

Texymuii KOHTPOJIB: MpaKTHUYECKast paboTa, caMoCTOsATeNIbHAs paboTa.
Temarnyecknii KOHTPOJIb: TECTUPOBAHUE. 3a/IaHUE C PA3BEPHYTHIM OTBETOM
HTOroBslii KOHTPOJIb: UTOTOBBINA TECT.

TeMmaTnyeckoe MIaHupOBaHUE
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HaumenoBanue paznena KOJI-BO 4acOB
Yucna v BEIYUCICHUS 6
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Copep:xaHuie mporpaMmbl

«IIpakTuko-opueHTHpOBaHHKIE 3aMaHus» OTpadoTka 3amad Ne 1-5 KM OI'D.

TabnuuHoe u rpaduyeckoe NpecTaBlieHne JaHHbBIX, IJIaH U CXeMa, U3BJICUECHUE HYKHOM
unpopmanuu. M3MeHUnBOCTh Mpu HU3MepeHusix. Pemaroniue npasuiia. 3aKOHOMEPHOCTH B
W3MEHUMBBIX BeIMYMHAX. Beluncienuss u mnpeoOpa3oBanue BenuuyuH. HccnenoBanue
MPOCTEHIINX MAaTEMaTUYECKUX MOIEIICH.

«Boruncnenus u npeobpazoBanus». Orpadorka 3amay Ne 6 KM OI'D.
eticmsus ¢ hamypanoubiMu yucIamu

CnoxxeHue u BBIYUTAHUC, KOMIIOHCHTHI CJIOKCHUA U BbIYUTAHUSA, CBA3b MCKIAY HUMU,
HaxOoXKXJACHUC CYMMbI U PA3HOCTU, HU3MCHCHUC CYMMbBI W PAa3HOCTU IIPpU HU3MCHCHUU
KOMITIOHCHTOB CJIOKCHHA WU BbIYUTAHHA.

YMHOXEHNE U JIelIeHHE, KOMIIOHEHTBl YMHOXEHHS U ICIEHUS, CBA3b MEXIy HHUMH,
YMHO>XEHUE U CJIO)KEHHE B CTOJIOMK, JEJICHHE YrOJIKOM, MPOBEpPKa pe3ysibTaTa ¢ MOMOIIBIO
MPUKHUIIKK U 0OpaTHOTO JIEHCTBHUS.

Yucnosvle BbIPAINCEHUA



YucaoBoe BEIpAXKCHUE M €TI0 3HAUCHHE, OPSI0K BHITOJHEHHS ICHCTBUI.
Jpobu. ObvikHosenHbie Opobu

Hons, wact, ApoOHOe umcio, apoOb. J[poOHOe umciio Kak pe3yabTaT AEIeHUs.
[IpaBunbHBIC U HETPABUIIBHBIE APOOH, CMEIIaHHas JpoOb (CMEIIaHHOE YHCIIO).

3amuch  HATYpaJbHOIO dYHCIa B BHUAC JApOOM C 3aJaHHBIM 3HAMCHATENIEM,
npeoOpa3oBaHUe CMEIIAHHOW JIPOOU B HEMPABHIBHYIO JpOo0Ob M HA00OPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTento. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOeii.

CnoxxeHne M BbIUMTAHUE OOBIKHOBEHHBIX JApoOeil. VYMHOXEHHE U JIeleHUe
OOBIKHOBEHHBIX JAPOOEi.

Apudmernueckue AeMCTBUS CO CMEIIAHHBIMU IPOOSIMHU.

Apudmernueckue AeUCTBUS C IPOOHBIMU YHCTIAMH.

Cnocobvl payuonanuzayuu bl4UCIeHUl U UX npUMeHeHue npu 8bINOTHEeHUU OeUuCmEul.
Jlecamuunvie Opobu

[IpeoOpazoBanue AeCATHYHBIX JpoOei B OOBIKHOBEHHBIE. CpaBHEHHE IECATHYHBIX
npobeii. CrnokeHHe W BBIYMTAHHUE NECATUYHBIX ApoOeit. OKpyrieHue NecATUYHBIX ApoOei.
YMHOXEHUE W JIeICHUE NECATUYHBIX NpooOei. [Ipeobpaszosanue 00bIKHOBeHHbIX Opobell 6
Odecsamuynvie Opoou. Koneunvle u beckoneunvle decsimuunvie Opoou.

Yucna. Payuonanvhule wucna

MHoxecTBO pauuoHanbHBIX uynced. CpaBHEHHE pallMOHANBHBIX uuceln. JlelcTBus ¢
paloHaIbHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHo20 YUcia 0ecamudHol Opoosio.

JIpobno-payuonanvrule gvipaxicets

[IpeoOpa3oBanue IPOOHO-TUHEWHBIX BBIPAKCHUIN: CIIOKECHUE, YMHOXKCHHE, JICJICHUE.
Aneebpauueckasn opods. Cokpawenue anceopaudeckux opooeu. llpusedenue anreebpauyeckux
opobeil Kk obwemy snameHamento. [lelicmeus ¢ aneebpaudeckumu OpooOSIMU. CIOJCEHUe,
8blUUMAHUE, YMHOJICEHUE, OelleHUe, 8036e0eHUe 8 CIENeHb.

«JleiictBuTenpHble yncia». Otpadotka 3agay Ne 7 KUM OI'D.
Payuonanvuvie uucna

N300paxxeHue 4yucen Ha 4YHUCIOBOM (KoopAauHaTHOM) mpsiMoil. CpaBHEHHE dYHCEN.
Monyne uucna, TreoMETpUYecKas UHTeprperauus Moyl uucna. JledictBus ¢
MIOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YK CIIaMU. MHOKECTBO LIEJIBIX YHCET.

Koopounama mouxu



OcCHOBHBIE TIOHATUS, KOOPOUHAMHBLU 1YY, pAcCmMOsiHUe MedHcoy moukamu. Koopounamul
MOYKU.

HUppayuonanvhnuvle yucna
[Tonsatue upparmoHanbHOTO YKcia. Pacno3HaBanue uppaioHaIbHBIX YUCE.

MHuoowcecmeo oeticmeumenbHbIX YUcel.

«IIpeobpazoBanue anredOpanveckux BeipaxxeHuin». OtpadoTka 3amay Ne 8 KM OI'D
HppayuonanvHule uucia

[TonaTHe MppanMoHanpHOrO YKciaa. PacnosHaBanue nppanvMoOHANBHbIX yucell. [Tpumepst
JI0Ka3aTeNnbCTB B anredpe. /elicmeus ¢ uppayuoHarbHbIMU YUCIAMU: YMHOJICEHUE, OelleHuUe,
6036e0enue 6 CImeneHb.

MHuoorcecmeo oeticmeumenbHblx Yucel.

«YpaBHeHHs U HepaBeHCTBa». OTpadoTka 3aaad Ne 9 KM OI'D.
Pasencmea
YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.
Ypaeuenus

[lonsiTue ypaBHEHHMsST W KOpHsS ypaBHEHUs. [Ipedcmaeienue 0 pasHOCUTLHOCIIU
ypasuenui. Obnacmo  onpedeneHuss  ypasHeHusi  (001ACMb  OONYCMUMbBIX — 3HAYEHULL
nepemeHHol).

Jluneunoe ypasnenue u e2o KopHu

Pewmienne nuHelHbIX ypaBHeHU. Jluneunoe ypasuenue c¢ napamempom. Konuuecmeo
KOpHell TuHeliH020 ypasneHus. Pewenue nunetinbix ypasrnenuil ¢ napamempom.

Ksaopamnoe ypasnenue u e2o kopru

KBanpartusle ypaBHeHus. HenomHele KBajapaTHblE ypaBHEHUS. JMCKpUMUHAHT
KBaJpaTHOro ypaBHeHusa. DopMmyna KOpPHEW KBAaApaTHOTO ypaBHEHUsA. Ieopema Buema.
Teopema, obpamnas meopeme Buema. PemieHne KBaJpaTHBIX YpaBHEHMI: HCIHOJIb30BAHUE
dopMynbl Ul HaXOXIEHUS KOpHEH, epagpuueckuii memoo pewienus, pasioxcenue Ha
MHOJCUmMeENU, NO0bOp KOpHell C UCnoavbsosanuem meopemvl Buema. Konuuecmeo ropmei
K6AOPAMHO20 YPABHEHUs 6 3A6UCUMOCMU Om e20 Ouckpumunanma. bukeaopammuvie
ypaenenus. Ypaenenus, ceooumvle K TUHENUHbIM U KeaopamuviM. Keaopammuvie ypasuenus c
napamempom.



JpobHo-payuonanvhvle ypagneHus

Pemienne  mpocreimnx — ApoOHO-JIMHEHHBIX  ypaBHEHUU.  Pewenue  OpobHO-
PAYUOHANLHBIX YPAGHEHUII.

Memoowl pewenust ypasHenuil: Memoobl PAGHOCULHLIX NPeodpa308aHutl, Memoo
3aMeHbl nepemMeHHol, epaguyeckuti memoo. Hcnonvzosanue ceoucms hyHKyull npu peuieHuu
VPAaHeHU.

Ipocmetiwue uppayuonanshvie ypasuenus euoa .| f (X) =a, \/f (X) = \/g (x) .

n
Vpasnenusi 6uoa X = QA .Ypasnenus: 6 yeavix uuciax.

«BeposTHOCTH coOBITHIY OTpadoTka 3amad Ne 10 KM OI'D.
Cnyuatinvle coobimus

CrnyyaiiHble ONBITH (9KCIIEPUMEHTHI), dJIEMEHTApHBIE CITydyallHble COOBITHUS (MCXOJBbI).
BepositHocTn  sneMeHTapHbIX cOOBITUH. COOBITHMS B CIOy4allHBIX OJKCHEPUMEHTaX H
OJIarOTPHUATCTBYIOIIHE dJIEMEHTApHBIE COOBITHS. BeposTHOCTH CitydaifHBIX COOBITHIA. OTBITHI
C PaBHOBO3MOKHBIMU 3JIEMEHTAapHBIMU COOBITHAMU. Kitaccuueckrie BEpOSATHOCTHBIE OMBITHI C
UCIOJIb30BAHUEM MOHET, KyOHKOB.

«Dynknuu u rpadpuxuy. Otpadorka 3amad Ne 11 KM OI'D.
QyHryuu

Touamue ¢hynkyuu

JlekapTOBBl ~ KOOpAWHATBHI Ha IUIOCKOCTH. DOpMHpOBaHWE TPEACTABICHUH O
METanpeIMETHOM TOHATHH «KOOpAWHATB. CriocoObl 3ajaHus (GYHKIUN: aHATUTHYCCKHIA,
rpaduveckuii, Tabnmuunbiid. ['padux Gyaknuu. [Ipumepsr QyHKINHA, MOTyd4aeMbIX B ITPOIIECCE
WCCIICIOBAHUS PA3IMYHBIX PEATBHBIX MPOILECCOB W pEIICHUs 3a/1a4. 3HaueHUue (QYyHKIHU B
Touke. CBOMCTBA (QYHKIHIT: 001aCTh OTIPE/ICIICHNUS, MHOXKECTBO 3HAYCHUH, HYJIU, IPOMEKYTKH
3HAKOMOCTOSIHCTBA,  YeMmHOCMb/HeuemHocmy, TPOMEXKYTKH BO3pacTaHWs M yObIBaHUS,
HauOoJIbIIICe U HaUMEHbIIIee 3HaYeHUs. VcciaenoBanne GyHKIUM 10 ee rpaduky.

Jlunevinas ¢pynxyus

CpoiictBa u rpaduk JHHEHHON (YHKUMU. YTIO0BOH KOAPOUIUEHT MNPSMOIL.
Pacnionoxenue rpaduka JMHEHHON QYHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO Ko3(h(uIleHTa
u cBoOomHOrO wieHa. Haxoowcoenue xosgguyuenmos nunetinou @yHkyuu no 3a0aHHbIM
VCIOBUAM: NPOXOACOEHUEe NPAMOU uepe3 08e MOUKU C 3A0aAHHBIMU KOOPOUHAMAMU,
NpPOXodHcOeHUe NPAMOLL Yepe3 OAHHYI0 MOYKY U NAPALIebHOU OAHHOU NPAMOLL.

Keaopamuunas ¢ynxyus

CpoiictBa W Tpaduk KBaapaTMyHOW ¢GyHKUMHU (mapabona). Ilocmpoenue epaguka
K8AOPAMU4HOU (BYHKYUU N0 MOYKAM



Obpamuas nponopyuoHaILHOCMb

k
CoiicTBa (pyHKIMU y = K y = —. I'unep0Oomna.
X x

«ITocnenoBaTtensHOCTH U Tiporpeccun» OtpadoTka 3amad Ne 12 KUM OI'D. (1 yac).
IlocnedosamenvHocmu u npocpeccuu

UucnoBass 1mocineqoBaTelbHOCTh.  [IpUMepbl  4YMCIIOBBIX — MOCIIENOBATEIBHOCTEN.
beckoneunsie mocnenoBaTenbHOCTH. ApudmeTrndeckass TIPOTpPEecCHsi M €€  CBOMCTBA.
['eomerpuueckas mnporpeccus. Dopmyna obweeo uneHa u cymmvl N NEPEvIX UNEHO8
apughmemuueckoll u 2eomempuyeckol npocpeccull

«Yucnosble 1 OyKBeHHbIE BeIpaxkeHUs». OTpadoTtka 3anad Ne 13 KM OI'D.
Yucnosvie u OyK6eHHble BbIPANCEHUS

Beipaxenue ¢ nepeMeHHON. 3HaueHHe BbIpaxkeHus. 1loicTaHOBKa BBIpaXKEHUN BMECTO
IIEPEMEHHBIX.

Ueﬂble 6blPAINCEHUA

Crenenb ¢ HaTypaJdbHBIM TOKa3aTeleM U ee cBoicTBa. [IpeoOpa3zoBaHus BRIpaKEHUH,
COJIepKalliX CTENeHH C HATYPaJbHBIM IOKa3aTeeM.

OnnouneHn, MHoOrTouwieH. JIEMCTBUSA C OJHOWICHAMH M MHOTOWICHAMH (CIIOXKEHUE,
BBIUYHTAHUE, YMHOXXEHHE). DOpMyabl COKpAIEHHOTO YMHOXKCHHS: Pa3HOCTh KBaApPaTOB,
KBaJpaT CyMMBI U Pa3HOCTH. Pa3nokeHne MHOTO4YJIeHa Ha MHOXKHUTEJIU: BBIHECEHHUE 00IIero
MHOXHUTEJS 3a CKOOKH, TPYNIUPOBKA, MPUMEHEHHE (OPMYNI COKPAIIEHHOTO YMHOXKCHHSL.
KBaaparHbIii TpeXwieH, pa3ioKeHUE KBaIPaTHOTO TPEXUIeHA HA MHOKHUTEIIH.

«[IpakTudeckue pacuersl o popmynam» OtpadboTtka 3amad Ne 14 KUM OI'D
Bripaxkenue ¢ nepemeHHo#l. 3HaueHue BbipaxeHus. [loicTaHOBKA BhIpa)KEHUH BMECTO
MIePEMEHHBIX.

ller ble 8blpAINCEHUA

CreneHs ¢ HaTypaJIbHBIM IIOKAa34aTCJIEM U €€ CBOJMCTBA. Hp606paSOBaHI/IH Bpra)KeHHﬁ,
COJACpKalUX CTCIICHU C HATYPAJIbHbBIM IIOKA3aTCIICM.

OZ[HOLIJ'IGH, MHOTOYJICH. I[eﬁCTBHH C OJHOYJICHaAMMUM HW MHOI'OYJICHAMU (CJ'IO)KeHI/Ie,
BBIYHUTAHUC, YMHO)KCHI/IG). (DOpMy'J'ILI COKPALICHHOI'0 YMHOKCHHUL.

«Cucremsl HepaBeHCTB». OTpaboTka 3amgay Ne 15 KM OI'D.
Cucmemvl HepaseHcmé

Cucremsbl HCPAaBCHCTB C OJIHOI HCpCMCHHOfI. Pemtenne cucrem HCEPAaBCHCTB C OJIHOH
nepeMeHHoﬁ: J'IPIHCﬁHBIX, Keadpamnbzx. I/I306pa)KeHI/IC peuicHrud CUCTEMbl HCPABCHCTB Ha
YHCI0BOM HpﬂMOI\/'I. 3amuck peuieHus CUCTEMbI HCPABCHCTB.



«"'eomerpuueckue Gurypsl. Y. Otpadotka 3amay Ne 16 KM OI'D.
Benuuunwvi

Benuuuna yria. I'pagycHas mepa yria.

Tpeyzonvruk

CBoiicTBa paBHOOEAPEHHOTO TpPEYrojbHUKA. BHemHuit yrom TtpeyroigpHukKa. Cymma
YIJI0B TPEYroJbHUKA

«I"'eomerpuueckue ¢purypsl. Jnuaeny. OTpadoTtka 3amgau Ne 17 KM OI'D
Duzypbl 8 ceomempuu U 8 OKPYHCAIoujem Mupe

I'eomerpuueckas gurypa. BHyrpenHss, BHelHss o0nacTu pUrypsl, rpanuna. Jlnaum u
obyacTy Ha TUIOCKOCTU. Brimykmast u HeBbinykias Gurypsl. [1mockas u Hemockas GUTypHI.
[Tonstue Benuunnbl. nuna. U3Mepenne miivHbl. EquHALIBI U3MEPEHUS JTHHBI

Boigenenue cBoiictB 00bekToB. DOpMHUpOBaHUE MPEACTABIEHUN O METANpeAMETHOM
noHATUU «purypa». Touka, OTpe30K, Npsmasi, JIyd, JOMaHas, MJIO0CKOCTb, YroJl, OMcceKTpuca
yIJla U €€ CBOMCTBA, BUJIbI YIVIOB, MHOTOYTOJIbHUKH, OKPY’KHOCTb U KPYT.

OceBass ~ cuMMeTpusi ~ reomeTpudeckux  ¢uryp.  lleHTpampHas  cumMeTpus
T€OMETPUUECKHUX (QUTYP.

«ITmomaapr MHOTOYTOJIBHUKA). OTpadoTKa 3ama4d Ne 18 KUM OI'D
H3mepenus u evluucienus

[Tnomaau. @opMyisl IIIOMIAAN TPEYTOJIbHIKA, TApasIeJIOrpaMMa 1 €r0 YaCTHBIX BUJIOB,
Tpaneuuu, popmyna ['epona, popmyna Maom@aau BEIIYKIOTO YEThIPEXYTroIbHUKA, (POPMYIIbI
JUIMHBI OKPYXHOCTHU U IUIOIIAIU KpyTa

«M3mepenus u Beruucierus». Orpadortka 3agad Ne 19 KUM OI'D.
Usmepenus u eviuucienus

IInomanu. CDOpMy.]'IbI Jiomaau TpeyroJibHuKa, rnapajuiejiorpamMmma 1 €ro 4aCTHbIX BUIOB,
TpallCliu, (bOpMy.]Ia I[J1o1Iaau BBIITYKIIOTO YCThIPEXYIOJIbHUKA, (bOpMy.]'IBI JJIMHBI OKPY’KHOCTU
U IUIoIIagu Kpyra. ITnomans IMPaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

Teopema Iludaropa. TpuroHoMeTrpuyeckHue COOTHOIIEHUS B MPAMOYTOJILHOM
TpeyrosbHuke. Tpuronomerpuueckue GyHKIMM yria.

«Teopernueckue acnektb». OTpadoTka 3anad Ne 20 KM OI'D.
Teopernueckne acrekThl, TEOPEMbI, AaKCHOMBI, OTIpeieNIeHHs], (POPMYIIbI, IEMMBI.

MarepuajibHO-TeXHH4YECKOe o0ecnevyeHne
B kabunere nmeercst 060pynoBaHue: ydeOHO-TMarHOCTUYECKOE, HATJISAHO-
WUTIOCTPATUBHBIN, OPITEXHUKA (IPUHTEP ), MHTEPAKTUBHAS JJOCKA M C IPOEKTOPOM






TemaTnueckoe nuannposanue «lloaroroeka k OI'J nmo maremaruke» 1 rpynna

KOJI-
Ne | Tema 5o
qaco
B JaTa
1 Harypanbhbie uncna. [lecarnunas cucrema cuncienus. [Ipusnaku
JIEIMMOCTH, JICJIEHUE C OCTATKOM.
2 Hpo6u. OcHOBHOE CBOMCTBO ApoOHU, ACUCTBUS C APOOSIMH.
3 Jpo6u. 3a1aun MOBBIICHHON CJIOKHOCTH.
4 PannonaneHblie yncna. 3akoHsl apupMeTndeckux aeictsuid. CreneHnb
C 1IeJIbIM noKa3aresneM. Mcnosib30BaHne CKOOOK.
5 JeiicTButenpHble yncia. KopeHb TpeTbell cTenenu. 3anuch KOpHs B
BHJIC CTETICHU.
N3mepenust, mpuOmKeHus, OIEHKH. 3aBHCUMOCTD MEKITY
6 BEJTMYMHAMHU, IpeoOpazoBanusi. Dopmyiibl. 3aBUCUMOCTH MPSMO - U
o0paTHO nponopiuoHaibHble. [IpuKHIKa 1 OlIeHKa pe3yabTaTa.
7 BripakeHus ¢ mepeMeHHBIMH.
8 CremneHb C 1eNIbIM TIOKa3zaresieM. Tabiniia CTerneHel MPOCThIX YHCEI.
CrangapTHBIN BHI YUCTIA.
9 Muorounensl. [IpeobpazoBanusi, Tpu crioco0a pa3ioKeHHs Ha
MHOKHTEJIH.
10 MHOro4ieHsl. Hpeo6pa3013avﬂm, 3aMeHa FepeMeHHOﬁ. Crenenp u
KOpPEHb MHOTOWJIEHA C OJTHOW NMEPEMEHHOII.
11 Anre6pa1/1qve01<aﬂ Ipo0b. ATOPUTM TOXKIECTBEHHBIX MPE0Opa30BaHUI
BBIPAKEHUH.
19 AnrebOpandeckas 1po0b. YpaBHeHue ¢ apoosimu. [Ipumenenune
CBOMCTB KBaJIpaTHBIX KopHeH. CokpaiieHne npooei.
13 Jluneiinble u KBajipaTHbIC ypaBHEHUS CIIOCOOBI PEIICHHS YPaBHEHUM.
Kopenb ypaBHeHHUs, caMOTIPOBEPKa.
Jpo6HO-pannoHaibHble ypaBHEeHUs. MeTo bl BBEJICHHS] HOBOI
14 | mepeMeHHOM, pa3I0KEHUS HA MHOXHUTEIIH. MPe0Opa3oBaHUE
BBIPAKCHUHN
15 | Cuctemsl ypaBHeHuid. Tpu crioco6a pemenus. Kopau ypaBHeHUs.
16 HepasenctBa. UncnoBble HEpaBeHCTBA, UX CBOICTBA. Perenue
HEPaBEHCTB.
17 | HepaBencTtBa. 3ajaHus MOBBIIICHHOMN CIIOKHOCTH.
18 TexcTtoBble 3amaun. Perienne 3aau ¢ mOMOIIbIO YpaBHEHUN U
apru(METHYECKUM CIIOCOOOM.
19 | ApudmMernueckas U TEOMETPUUYECKAS IPOTPECCHUHU.
20 UucnoBsie GyHKIINU. DIeMEeHTapHbIe GYHKIIMU MIKOJIBHOTO Kypca, X
CBOMCTBA U IpauKH.
21 UucnoBsie GyHKIIUU. ATTOPUTM pEIIeHUs 3a/1a4 rpaguuecKkum
criocoOoM
22 | KoopaunartHas npsimast, INIOCKOCTh. M300paskeHue Touek.
JlexkapTOBBI KOOPAUHATHI Ha TUIOCKOCTH. KOOpAMHATEI cepeInHbI
23 | oTpeska, JUIMHA OTPe3Ka. YTOI MEXKIY NPSIMBIMU. YTIOBOI
KOA(QPUIIHEHT.
o4 I'eomerpuueckue GUryphl, HX CBOICTBA. M3MepeHue reoMeTpuIecKux

Benn4uH. HavyanpHbIe MOHATHS T COMCTpPHUH. I[BI/I)KGHI/IG Ha IIJI0CKOCTH.




25

TpeyroapHUK: BUJIBIL, CBOKHCTBA, (hopMynbl. OnopHbIE TAOIHUIIBL

TpeyronbHUK: penieHue, 10J00HbIE TPEYTOJIbHUKU. Teopembl

26 KOCHHYCOB U cuHycoB. CrcTeMa caMOIIPOBEPKH.

27 MuoroyronpHuku. CBOMCTBAa MHOTOYI0JIbHUKOB. Bhruncienue
Ion1aie MHOroyrojapbHuUKkoB. 22-03.10meHus IMHEeHHbIX YypaBHEHHM

28 | OKpy>XHOCTb M KpYT.

29 | Pemenune 3a7a4 MOBBIICHHOM CII0)KHOCTH IO T€OMETPHH.

30 | BekTopsl Ha MIIOCKOCTH.

31 | OnucarenpHas CTAaTHCTHKA

32 | Teopus BeposITHOCTEH M KOMOWHATOPHKA.

33 | Pemenne 3aa4d 10 TEOPUH BEPOSITHOCTH.

34 | UroroBoe TecTupoBaHHe

TemaTn4veckoe IJIAHUPOBAHHUE «IloaroroBka K OI'D no maremaTukey» 2 rpymma

KOJI-
Ne | Tema BO
qaco
B ara
1 Harypanbshbie uncna. [lecatnunas cucrema cuncienus. [Ipusnaku
JIEITMMOCTH, JEJIECHHUE C OCTATKOM.
2 Hpobu. OcHOBHOE CBOMCTBO ApOOH, IEHCTBUS C IPOOSIMHU.
3 JpoOu. 3aiaum MOBBINIEHHOMN CJIOKHOCTH.
4 PanmonaneHpie uncna. 3akoHbl apudmMeTrndeckux aeictuii. CTeneHb
C LIEJIBIM ITOKa3aTesieM. Vcmnosp3oBaHue CKOOOK.
5 HevictButenbHbie yncina. KopeHb TpeThel CTEeneHu. 3anuch KOPHS B
BHUJIC CTECIICHMU.
N3mepenust, npuOInKeHus, OIIEHKH. 3aBUCIMOCTh MEXTY
6 BeJIMYMHAMH, TTpeoOpa3zoBanust. Dopmyibl. 3aBUCUMOCTH TIPSIMO - H
00paTHO mpornopuroHagbHbIe. [IpUKuaKa 1 OlIEHKa pe3ysbTaTa.
7 BripaxkeHus ¢ nepeMeHHbIMH.
8 CrerneHb C 1eNIBIM TIOKa3zaresieM. Tabiniia CTerneHel MPOCThIX YHCE.
CrangapTHBIN BUI YUCTIA.
9 Mmuorounensl. [IpeobpazoBanusi, Tpu criocoda pas3noKeHus Ha
MHOKHUTEIH.
10 MHOTOYJICHEI. Hpeo6pa3013avHH;1, 3aMeHa ElepeMeHHoﬁ. CreneHn 1
KOPEHb MHOT'OYJICHA C OJTHOM MePEMEHHOIA.
11 Anre6panq“ec1<a;1 IpoOb. AITOPUTM TOXKIECTBEHHBIX NMPE00Opa3oBaHUI
BBIPAKCHUH.
12 AnrebOpaundeckas n1poOb. YpaBHeHue ¢ qpoosmu. IIpumenenue
CBOMCTB KBaJpaTHBIX KopHed. CokpaiieHue apooeit.
13 JluneiiHble U KBagpaTHbIe ypaBHEeHUST CIIOCOOBI pelIeHus ypaBHEHH.
KopeHb ypaBHeHUs, cCaMOTIPOBEPKA.
Jpo6HO-pannoHanbHble ypaBHEeHUs. MeTo bl BBEICHHS HOBOI
14 | nmepeMeHHOM, pa3I0KEHHUSI HA MHOKUTENH. TTpeoOpa3oBaHue
BBIPAXKCHUIN
15 | Cucremsl ypaBHenuit. Tpu cniocoOa perenus. Kopau ypaBHeHus.
16 HepasencrBa. UnciioBsle HEpaBEeHCTBA, X CBOMCTBA. Pemenue
HEPABEHCTB.
17 | HepaBeHcTBa. 3a1aHus MOBHIIICHHOMN CIIOKHOCTH.




TexkcroBble 3a1aun. Pemenue 3a1a4 ¢ MOMOIIBIO YPaBHEHUHN U

18
apu(METHYECKHM CIIOCOOOM.

19 | Apudmernueckas 1 reoMeTpuyecKas MpOrpeccuu.

20 Yucnosble GyHKIMU. DIeMEHTapHbIE PYHKIIMH MIKOJIBHOTO Kypca, UX
CBOWCTBA M rpauKu.

21 Uucnosble GyHKIUU. ANITOPUTM pEIICHUs 33124 rpaduaecKuM
CII0cOO0M

22 | KoopauHaTtHas npsiMasi, INIOCKOCTh. M300paskeHue TOUeK.
JlekapTOBBI KOOPIAMHATHI Ha MJIOCKOCTU. KOOpAMHATHI cepenHBI

23 | oTpe3Ka, JTMHA OTPe3Ka. YTOJ MEX/ITy IPSIMBIMH. YTIOBOH
K03 UIMEHT.

24 I'eomerpuueckue urypsl, ux cBoiicTa. M3mepeHue reoMmeTpuyecKux
BennuuH. HavanpHbIe MOHATHS TeoMeTprH. J[BrKeHne Ha TIOCKOCTH.

25 | TpeyronbHUK: BUJBI, CBOMCTBA, GopMyibl. ONOPHBIE TaOIHUITHI.

26 TpeyronbHUK: penieHue, 10 100HbIE TPEYTOJIbHUKU. Teopembl
KOCHHYCOB U CHHYCOB. CHICTEMa CaMOTIPOBEPKH.

27 MHuoroyronsHukH. CBONCTBa MHOTOYTOJIbHUKOB. Beruncienue
IJIOIIAIE MHOTOYTOJIbHUKOB. 22-03.10menus TMHENHBIX YpPaBHEHUM

28 | OKpY>XHOCTB M KpYT.

29 | Pemenwe 3a/1a4 MOBBINICHHOM CJIOKHOCTH 1O TEOMETPHH.

30 | BekTopsl Ha MIIOCKOCTH.

31 | OnucarenbHas CTaTUCTUKA

32 | Teopust BeposTHOCTEH 1 KOMOWHATOPHKA.

33 | Pemenue 3ama4 mo Teopun BEpPOSTHOCTH.

34 | toroBoe TeCTHpOBaHUE
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