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NNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHs: OHA
oOecrieunBaeT U3yyeHHe APYruX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOIMMO JIs MPOJOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM KU3HU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUH O TMPOUCXONKACHUH U CYIHOCTU
anreOpanyecknx aOCTpakIUif, crocobe OTpaKeHHs MaTeMaTWYeCKOW HAyKOH SIBICHUHA H
IPOLIECCOB B MNPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIMPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHUS M KauecTB
MBIIUICHHSI, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydeHue
anreOpbl 00eCTIeYnBaeT pa3BUTHE YMEHUS HA0IO1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEeICTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIUXCS: OHM HCHONB3YIOT JEAYKTHBHBIC H
UHAYKTHBHBIC PACCYXKACHHUS, 0000IIEHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHnue anrebpe MpeanosiaraeT 3HAYUTETBHBI OOBEM CaMOCTOSTEIBLHON ACATEIHHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE peIleHue 3ajad  SBJSeTcs  peaau3anueit
JESTEIIbHOCTHOTO MIPUHIIAIIA 00YyUeHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Aurebpa» Uis OCHOBHOTO OOIMIETO
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAepKaTeIbHO-MeTonuyeckue auHuM: «Yucna u
BBIUHCIICHUS», «ANredpandeckue BBIPAKEHUSN», «YpaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxxnas u3 3THX colepikaTrenbHO-METOUYECKUX JTHHUA Pa3BUBACTCA HA MPOTSKEHUH TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUSAMH. B Xoze n3ydenust yueOHOro Kypca
00y4aromuMcsl TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro OoOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYaIOIMMHCS OCHOB YHHUBEPCAJIBHOIO MAaTEeMaTUYeCKOTro
si3pika. CoJiepKaTeNIbHON U CTPYKTYPHOH 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JauHUM «YuWcla W BBIYMCICHHS» CIYKUT OCHOBOW ISl JaJbHEWIEro
W3YYCHUS MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(OPMUPOBAHUIO YMEHHSI TOJIB30BATHCSI AITOPUTMAMU, & TaKKe MPUOOPETCHUIO MPAKTUICCKHX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOH XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOTO 00I11er0 00pa30BaHUsS CBSI3aHO C PAlMOHAIbHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa3oBaHuUIO.

Cognepkanue JBYX alreOpamvecKux JHHUH — «AnreOpandeckue BBIPAKCHUS» |
«YpaBHEHUSI W HEPaBEHCTBa»  CIOCOOCTByeT  (opMUpOBaHWIO Yy  0OOyYaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /i pEHIeHUS 3a7ad MaTEMAaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 00I111eT0 00pazoBaHus
y4eOHBIH  Marepuan TPYNIHPYETCSs BOKPYT  pallMOHAJIBHBIX  BBIpaXeHH.  Anrebpa
JEMOHCTPHUPYET 3HaUE€HUE MAaTeMAaTHUKH KakK s3bIKa IS MOCTPOCHMS] MaTeMaTHYECKUX MOJENEH,
OTHMCAHUS TIPOLIECCOB W SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKKe
JMAIbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Cognepxanrie  (QyHKIMOHAIbHO-TpAaUYECKOW JIMHUM  HAIEICHO Ha  MOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHMAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJIsI ONMUCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIMIMXCS YMEHHUS WCIONb30BaTh PA3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIWYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKME MPEJICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIN3ALNN
U KYJBTYpHI.

CornacHo ywyeOHOMYy IuUTaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIH Kypc «Airedpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl coAepkaHus: «Uucia W BBIYHCICHUSY,
«AnreOpandeckue BEIPAKEHUS», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 knacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 waca B Henmeno), B 9 kmacce — 102 gaca (3 yaca B
HEJIETIIO).



COJEP)KAHUE OBYYEHUA
8 KJIACC

Yuciia 1 BBIYMCICHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npuOJIMKEHUsT UppalMOHANBHBIX yncen. CBoicTBa apupMeTHUECKIX KBaJpaTHBIX KOPHEH M UX
NpUMEHEHHE K MpeoOpa30oBaHUIO YHCIOBBIX BBIPRKEHUH M BbIYMCICHUSAM. [leficTBUTENbHBIE
YHCla.

Crenens ¢ 1enbIM II0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YHCa.

Anrebpanueckue BhIpaXeHUIAJATefpandeckne BbIPaskeHHs

KBaaparHbIil TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxxeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anreOpanyeckux IpoOeil. PannoHanbHble BbIpaXeHUS U UX
npeoOpa3oBaHueE.

YpaBHEHUs U HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBanparnoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteifmme npoGHO-
palOHAIbHBIE YPABHEHUS.

['padmyeckas mHTEepHpeTalys ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
ypaBHEHUN C ABYMs INepeMeHHbIMU. [IpuMepsl pemeHusi CUCTEM HEIWHEWMHBIX YpPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemenre TekCTOBBIX 33714 anreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeilHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEUHBIX HEPABEHCTB C OJHOM IEPEMEHHOMN.

OyHkIMnPYHKIUT

[Tonsitue gynkuu. O6nacTh onpeneaeHUus U MHOXKECTBO 3HaueHHH (yHKImH. CriocoOb
3aiaHusl PyHKITUH.

I'padpux dbynaxkmuu. Utenue cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumepsr rpaduxon
GbyHKIMI, OTpa)kaloUIX peaabHbIe MPOLIECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYI0 MPOMOPIHMOHATIbHBIE 3aBUCUMOCTH, MX
rpadukn. yrkupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peueHue ypaBHEHHH i CHCTEM
YpaBHEHUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHUS TMPOTPaMMbl y4eOHOrO Kypca «Anredpay»
XapaKTEePU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KCHHSIM POCCHUICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B APYTMX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
NPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUU, TPOIEAYp TPa)KTaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITHUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAaHUEM BaKHOCTU MOPAJIBbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHUE B PEHICHUU MPAKTUYECKHX 3a/ad MaTeMaTU4eCKOu
HAIPaBJIEHHOCTH, OCO3HAHMUEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON AEITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U O3CTETHYECKOMY BOCHIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 33124, PEIICHUA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, NMOHUMAaHUEM
MaTeMaTHYeCKOM HayKH KakK cgepbl YelOBEUECKOW NesTeIbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUJIM3ALNUN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJEHUEM IPOCTEUIIMMH HaBbIKAMHU
MCCIIEIOBATENILCKOM 1E€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHHMe  KYJLTYPbl  310POBbSl H
IMOLMOHAJIBHOIO 0JIArON0JIYyYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HMHTEPECAX CBOETO 3J0POBbS,
BEJICHUS 3J0POBOTO 00pa3a *KU3HM (30POBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATUH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIS pElIeHUs 33a]a4 B 00JacTu
COXPAHHOCTH OKpYXKaroUlel cpefpl, TUIAHUPOBAHUSI TMOCTYNKOB M OLCHKA HMX BO3MOXKHBIX
MOCHEACTBUM ISl OKpY’Kalollell cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
po0JIeM U yTeH UX PEIICHHS;



8) apanTanus K M3MEHSIIOIMMCS YCJIOBUSIM COIHAIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCMCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITEIBbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
Jrofed, mpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UICH,
HOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABAThH
NeQUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

® BBIBISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY MOHATUSIMH, (HOPMYJIHPOBATH OMpEIENICHUS MOHITHUM,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIi 00OOIICHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpUIATENIbHbIC, eMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

® BBIABISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MMPOTUBOPEUns B (hakTax,
TAHHBIX, HAOMIONCHUSIX W YTBEPXKICHHSX, IpEAjaraTb KPUTEPUH HJS BBISBICHHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

e J[enaTh BHIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACITYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHH;

e pa30dupaTh JOKa3aTENbCTBA MAaTEMAaTHUYECKHX yTBEPXKACHUU (TpsAMBIE H  OT
IIPOTUBHOTO), MIPOBOAUTD CaMOCTOSITENIEHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTU4ecKuX (aKTOB, BBICTpAWBaTh apryMEHTAIMI0, NPUBOIAUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BBIOMpaTh crmocod pemnieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIIHNA ¢ Y4ETOM CaMOCTOSITEIHHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJnLCKHuE AeHCTBUA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATENbCKUNW  WHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABIMBaTh KMCKOMOE U JaHHOE, (OpMHpPOBaTH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHE;

® TMPOBOJUTH IO CaMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIA JKCIEPHUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOH;

® CaMOCTOATENbHO  (opMynHpoBaTh 00OOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
MpOBEAEHHOTO HAOIOACHUS, UCCIEIOBAHUS, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;



IMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTHUC ITPOLICCCA, a TAKIKC BbIIBUTATH ITPCATIOJIOKCHU A
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpMaLMU, JaHHBIX, HEOOXOAUMBIX
JUIsl pELLICHUs 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGPOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMKM U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
cXeMaMH, ArarpaMMamMu, HHOU TpauKoil 1 NX KOMOMHAIUSIMH;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LIEISIMHU
oOmIeHusi, SICHO, TOYHO, I'PaMOTHO BBIpa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pEeIIeHUs 3a7aui, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

B XOJI¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMBbI, TPOOJIEMBI,
pemaeMol  3aJayM, BbHICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TOMCK peIleHHUs,
COTOCTABJISITh CBOU CYKIEHHUS C CYXICHUSIMH JPYrUX YYacCTHHUKOB JHUANOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINHI, B KOPPEKTHOH Popme GpopMynnpoBaTh
pa3HoIJIacusi, CBOM BO3PAKEHHUS;

MPEJICTaBIISTh Pe3yNbTaThl pEeUIeHHs 3a7aud, SIKCIEPUMEHTa, UCCIIEI0BAaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW W WHAMBUIYAIBHOH pabOTHI
IPY PELICHNU YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATD 11eJTb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh OPTaHU3ALUI0 COBMECTHON
paboTbl, pacmpenensiTh BHUIAb paboOT, JOroBapuBaThCS, OOCYXKIaTh MpoIecC H
pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYINIOBBIX (opmax padboTsl (00cyxaeHHs, OOMEH MHEHUSIMHU,
MO3TOBbI€ IITYPMbI M JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIWHUPOBATH
CBOU JICWCTBUS C IPYTMMH YICHAMH KOMaHbI, OLICHUBATh KA4eCTBO CBOETO BKJIAJA B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/ICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca M pe3yyibTaTta PerieHus
MaTeMaTH4YeCKOM 3a1adu;
HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4l, BHOCUTD
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIMOOK,
BBIBJIEHHBIX TPYIHOCTEW;



® OLICHMBATb COOTBETCTBUE pe3y/bTaTa IEATECIbHOCTH MOCTABICHHON LIEIU U YCIOBUAM,
OOBSICHATh MPUUYMHBI JOCTHKEHMSI MM HEJOCTM)KEHHUS LeNIM, HAaXOOUTh OIIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyueHuss B 8 kJacce OOYyYarOUIMIiCS TOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yabTaThI:

Yuciia 1 BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE IPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHMCEN IS
CpPaBHEHHSI, OKPYTJICHUS M BBIYHCICHUHN, M300pakaTh NEHUCTBUTENbHBIC YMCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumensTh TOHATHE apuU(METUYECKOTO0 KBAJIpPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP, BHIIOIHATH MpeoOpa3oBaHus BRIPAKECHUI,
CoZlepaKaIIMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIUX M MANBIX YHUCEN C MOMOIIBI0 JCCSITHYHBIX Apobed u
creneHel yucna 10.

Anredpanyeckue BbIPaKeHUS

[IpuMeHSTh MOHSATHE CTEMEHW C LEeJIbIM TOKa3aTeleM, BBIMOIHATH MPEoOpa30OBaAHUS
BBIPKEHUM, COAEPKALIUX CTEIIEHU C IIEJIBIM MTOKa3aTeJIEM.

BBINOTHATE TOXKIECTBEHHBIE MPEeoOpa3OBaHUs PALUOHAIBHBIX BBIPAKEHWH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH JpOoOsiMHU.

PackitanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEINH.

[IpumensaThr mNpeoOpa3oBaHUsS BBIPAKCHUM JJIsi  pEIICHHsS] pPa3IHYHBIX 33134 U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PE€aJIbHON NPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiars nuHeliHble, KBaJpaTHBIC YpaBHEHUS U pallMOHAIbHBIC YPABHEHUS, CBOASIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOaUTH MpoCTEHIINE UCCIENOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUI, B TOM YHUCIIE C
IPUMEHEHHEM TrpapUuecKux IMpeacTaBieHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
CHUCTEMa YpaBHEHUH PEIICHHUs], €CIIU UMEET, TO CKOJIbKO, U ITpoUee).

[lepexoautb OT cioBecHOW (OPMYIMPOBKH 3ajaud K e€ anredpanyeckol momenu c
MIOMOILIBIO  COCTaBJICHUS YpPAaBHEHWS WM CHUCTEMbl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIA pe3yibTarT.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKHU, pelIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM TEPEMEHHOM W WX CHUCTEMbI, JaBaTh T'paUUECKYI0 HIUTFOCTPAIUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tornmath W UCHONB30BaTh (DYHKIMOHAIBHBIE TIOHATUS ©  S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHHUSI), OMPEACNATh 3HAYeHHE (PYHKIUH 1O 3HAYCHUIO apryMEHTa,
OTpeNIeNsATh CBOMCTBA (DYHKIMU 110 € rpaduKy.

CrtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OniCBIBaTh CBOMCTBa YHCIOBON (PYHKIMHK 110 &

rpaguxy.



8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 2
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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https://m.edsoo.ru/7f417af8
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8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl

1 KBanpaTHblii KOpeHb U3 UHCIIa 1 https://m.edsoo.ru/7f566b24
IToustue 00 alMOHAJIBLHO

2 HPPAlMOHAILHOM 1 https://m.edsoo.ru/72ac855b
YHCIIE
JlecsaTnaHbIC TPUOTVHKCHHS

3 1 https://m.edsoo.ru/da8989ce
UppAalMOHATLHBIX YHCET

ec e o e

4 JLeCATHHHEIC PHOHOKCHHS 1 https://m.edsoo.ru/fc4af857
HUPPAIMOHATIBHBIX YHCETT
JleicTBUTENbHBIE YUCTA 1 https://m.edsoo.ru/alddbeae
CpaBHeHME ACHCTBUTEIBHBIX YHCEI 1 https://m.edsoo.ru/637a2172
CpaBHeHME IEUCTBUTEIbHBIX YHCEI 1 https://m.edsoo.ru/d537dbaf
A eTUUEeCKHI KBagpa 7|

8 PH(METHHCCKHH KBa/IpaTHbIi 1 https://m.edsoo.ru/9d8ebebf
KOPCHb

9 VYpaBHeHue BUaa X* = a 1 https://m.edsoo.ru/c22abcca
Csoiic

10 ponctsa apH(bMeT‘I:I AecKux 1 https://m.edsoo.ru/78ffae69
KBaJIPATHBIX KOPHEH
CBolicTBa apru(PMETHUECKIX

11 pud . 1 https://m.edsoo.ru/6af3fa69
KBaJPaTHBIX KOPHEH
[Tpeobpa3oBaHUe YHCTOBBIX

12 BBIPAYKEHHI, COJIEpIKAINX 1 https://m.eds00.ru/39¢73255
KBaJpaTHBIC KOPHU
IIpeoOpa3oBanye YHUCIOBBIX

13 beodp . 1 https://m.edsoo.ru/ac98bbb1
BBIPXEHUH, COIePIKAIIUX



https://m.edsoo.ru/7f566b24
https://m.edsoo.ru/72ac855b
https://m.edsoo.ru/da8989ce
https://m.edsoo.ru/fc4af857
https://m.edsoo.ru/a1ddbeae
https://m.edsoo.ru/637a2172
https://m.edsoo.ru/d537dbaf
https://m.edsoo.ru/9d8ebe6f
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https://m.edsoo.ru/ac98bbb1

KBaJIpaTHbIE KOPHU

[TpeobpazoBaHme YUCTOBBIX

14 BBIPAYKEHH, COIEPKALLUX https://m.edsoo.ru/f87ee32a
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHme YUCTOBBIX

15 BBIPAYKEHHI, COJIEpIKAINX https://m.edsoo.ru/32593c7¢
KBaJpaTHbIC KOPHU

16 CreneHb C LIEJIBIM IT0Ka3aTeIeM https://m.edsoo.ru/a59837¢l
CrangapTHas 3aluch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (OT PIIEMEHTAPHBIX YACTHILL 10

17 pa( p A https://m.edsoo.ru/928ecd9f
KOCMHUYECKIX 00BEKTOB),
JUTUTEIIBHOCTH TIPOIIECCOB B
OKPY’KaloIleM MHUPE
CBOMCTBA CTEIIEHH C I[ETLIM

18 H https://m.edsoo.ru/45fec448
oKa3aTelieM
CBOMCTBA CTEIIEHH C I[ETBIM

19 H https://m.edso0.ru/44{84bfd
[I0Ka3arejieM
CBOICTBA CTEIIEHU C I[ETBIM

20 H https://m.edsoo.ru/13da6ffs5
[oKa3arejieM
CBOMCTBA CTEIIEHU C I[ETBIM

21 H https://m.edsoo.ru/a444ce3e
oKa3aTelleM
CBOMCTBA CTEIIEHH C I[ETBIM

22 H https://m.edsoo.ru/345e¢1638
[IOKa3arejieM

23 KBagpartuslit Tpéxunen https://m.edsoo.ru/baldf7ec

24 KBanpaTHblii TpEXuiieH https://m.edsoo.ru/bdd9be79
Pasnosxkenne KBaJipaTHOTO

25 P https://m.edsoo.ru/6ec17678

P €X4JIeHa Ha MHOXKUTEIU



https://m.edsoo.ru/f87ee32a
https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
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https://m.edsoo.ru/6ec17678

Paznoxxenue kBagpaTHOro

26 . https://m.edsoo.ru/5¢6567¢b
TpEXUJIEHa HA MHOXUTEIN
KonrponsHast pabora o Temam

27 "KBanparnsle kopHU. CTeneHu. https://m.edsoo.ru/c724d7¢4
KBanpatuslii Tpexusnen"

28 Anrebpandeckas 1po0b https://m.edsoo.ru/ec8fa983
JlonycTuMeble 3HaUeHUS

29 MEPEMEHHBIX, BXOSIINX B https://m.edsoo.ru/3ccca98f
anre0panvecKrue BEIPAKCHHS
JlonycTuMeble 3HaUeHUS

30 MePEMEHHBIX, BXO/ISIINX B https://m.edsoo.ru/b92452fd
anreOpandecKre BhIpaKeHUS
OCHOBHOE CBOMCTBO

31 . https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1podu

32 Coxkpaienue apooei https://m.edso0.ru/33ee19b8

33 Coxkpamenue apobeit https://m.edsoo.ru/3d585¢35

34 Coxkpaienue apooei https://m.eds00.1u/b7286a26
Cnoxenue, aHue, 0KEeHHE

35 . HHC, BOITHTAHE, YMH HI/‘I, https://m.edsoo.ru/b7¢5738b
U JeTieHue anredpanueckux apobeit
Cnoxenne aHue 0’KEHHUE

36 JTOFCHHUC, BRIMTARIE, YMHOK HP\I, https://m.edsoo.ru/fa626af5
U JICJICHHE alreOdpandeckux apooei
Cnoxenne aHue 0’KEHHUE

37 JTOFCHHUC, BRIMTARIE, YMHOK HP\I, https://m.edsoo.ru/67e3478
U JICJICHHE alrebpandeckux apooei
Cnoxxenue, aHue,

38 . HEE, BEEHTARHE yMHO)KeHI/‘I,e https://m.edso0.ru/8d61236¢
U JeTieHue anredpanueckux apobeit
[IpeoOpazoBanme BhIpaKEHUH,

39 coJiep KaIInx ajareopanvyecKkue https://m.edsoo.ru/82ac3492

napobu



https://m.edsoo.ru/5e6567eb
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[TpeoOpa3oBaHue BEIpaKEHUH,

40 coJiep KaIInx ajareopanvyecKkue https://m.edsoo.ru/51ae3adl
npodu
[TpeoOpa3oBaHue BEIpaKEHUH,

41 COJIEpIKaIINX anredpandecKue https://m.edsoo.ru/d4adbf39
apobu
K 0

42 ORTPOTLHAA PabOTA TIO TEME https://m.edsoo.ru/edadel6d
"Anrebpanyeckasi 1poOp"

43 KBanpatHoe ypaBHeHHnE https://m.edsoo.ru/aaSbeeca

44 Henonnoe kBagpaTHoe ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 HenonHoe kBazipaTHOE ypaBHEHUE https://m.edsoo.ru/7739d625
o o

46 OPMYJIa KOPHEH KBa/Ipatioro https://m.edsoo.ru/f3c232a6
ypaBHEHUS

47 Dopyza KopHeit kBaspatHoro https://m.edsoo.ru/1b454bfe
ypaBHEHUS

48 Popyna KopHeit kBaspatioro https://m.edsoo.ru/5b12bSea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fa4fb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1
P o

51 CIUCHHE YPaBHetii, CBOMAHIXCA X https://m.edso0.ru/673692a2
KBaJPaTHBIM

52 Petutenue ypaBHEHii, CBOMAMXCA K https://m.edsoo.ru/aaa9beda
KBaJPaTHBIM
IT i OHO-

53 POCTEHILIHE APODHO https://m.edsoo.ru/67772e31
paloHaIbHbIe ypaBHEHUS
IT i OHO-

54 POCTEHIIIE APOLHO https://m.edsoo.ru/29¢268ed

paLOHaIbHBIE YPABHEHUS



https://m.edsoo.ru/51ae3ad1
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55

Pemmenue TEKCTOBBIX 3aJ1a4 C
MOMOIIBIO KBAJPATHBIX YPABHEHUI

https://m.edsoo.ru/cf84dc92

56

Pemmenue TEKCTOBBIX 3aJ1a4 C
MMOMOIIBIO KBAJPATHBIX YPAaBHEHUN

https://m.edsoo.ru/feb686¢8

57

KontponbHas padoTa mo teme
"KBanparHubie ypaBHEeHUA"

https://m.edsoo.ru/b7blad5f

58

JInHeliHOe ypaBHEHUE C IBYMs
MepEMEHHBIMH, €T0 TpaduK,
MpUMEpHI pElIeHNs YPaBHEHUN B
LENBIX YUCITaxX

https://m.edsoo.ru/ae677ab5

59

JInHeliHOe ypaBHEHUE C IBYMs
MIEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PEIlICHUs] YPaBHEHUI! B
LEJIBIX YHCIIaX

https://m.edsoo.ru/2b4£56e5

60

JInHeliHOe ypaBHEHUE C IBYMs
MEPEMEHHBIMH, €T0 rpauk,
MPUMEPHI pEIIeHUs] YpaBHEHUI B
LEJIBIX YHCIIaX

https://m.edsoo.ru/56fb3f4a

61

Pemenne cucreM AByX JIMHEHHBIX
YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

https://m.edsoo.ru/73e4de97

62

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

https://m.edsoo.ru/de6ed3f1

63

Pemenue cucrem 1ByX JMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

https://m.edsoo.ru/4ca22968

64

IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

https://m.edsoo.ru/5d426¢5d

65

[Tpumepsl penieHust cucteM

https://m.edsoo.ru/1c257164
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HEJIMHEUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIUS

YpaBHCHUA C ABYMA ICPECMCHHLIMU U

66 ¥ . https://m.eds00.1u/275e59¢2
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU
['padpuaeckas maTEpIIpETALIHS

ABHEHMS C IByMsI IEPEMEHHBIMU U

67 P f[ P . https://m.edsoo.ru/7e32¢719
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU
Pemenne TekCTOBBIX 331249 C

68 a . https://m.edsoo.ru/2bee62fc
MTOMOIIIBIO CUCTEM ypaBHEHHI
Pemenne TekCTOBBIX 331249 C

69 a . https://m.edsoo.ru/adee3336
MTOMOIIIBIO CUCTEM ypaBHEHHI
Pemenune TeKCTOBBIX 337124 C

70 A . https://m.edsoo.ru/c425b3ed
MIOMOIIIbIO CUCTEM YpaBHEHUI
YucaoBble HEPABEHCTBA U UX

71 . P https://m.edsoo.ru/ab935797
CBOICTBa
YucioBble HEPABEHCTBA U UX

72 . p https://m.edso0.ru/2a95bc36
CBOICTBa

73 HepaseHcTBO ¢ 01HOM ITEpEMEHHON https://m.edsoo.ru/f7daad5b
JInHelHBIE HEpaBEHCTBA C OJHOM

74 . P a https://m.edsoo.ru/1b31351c¢
MePEMEHHON U X peIIcHre
JInHeMHbIC HEpaBEHCTBA C OJHOM

75 . p https://m.edsoo.ru/9e34ec7d
MePEMEHHOMN U UX pelIeHre
JInHelHBIE HEpaBEHCTBA C OJHOM

76 . p g https://m.edsoo.ru/e3b51845
MePEMEHHOMN U UX pelIeHre

77 CucreMbl TMHEUHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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OJIHOM IIEPEMEHHON U UX pelIeHue

CucTeMbl TMHEUHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2¢
OJTHOM MEePEeMEHHOMN U MX PElICHHE

79 CHCTfMH HHHeﬁHB\{X HEPABCHCTE ¢ https://m.eds00.ru/99b83365
OJTHOM NMepeMEeHHOMN U UX pelIeHHe
N3o00paxeHune penieHus TMHEHHOTO

80 HEPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/acal2984
YHUCJIOBOU MPSAMOM
N3o00paxeHune penieHus TMHEHHOTO

81 HEPABEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/57565dd5
YUCIIOBOM MPSMOU
KontponbHas paboTa mo TeMam

82 "HepasenctBa. CucteMbl https://m.edsoo.ru/6a53b46e
ypaBHEHHUH"

83 [Tonsitue GynkIM https://m.edsoo.ru/6a7cacab

84 OGHaCTbUOHpeHeHeHHﬁ 11 MHOMECTBO https://m.edsoo.ru/1b9bcdef
3HAaYeHUN QYHKIIUU

85 Cnioco0wl 3amanus GyHKITAN https://m.edsoo.ru/bc3f786¢

86 I'paduk Gyakumm https://m.edsoo.ru/df9eb637

87 CBoficraa pymicuuH, 1x https://m.edsoo.ru/f27b961d
oToOpakeHHne Ha rpaduke

88 Hrenue EI MOCTPOCHUE rpaduKos https://m.edsoo.ru/88a699ee
byHKIHI

89 Tlpusepst rpacuxos dynicuit, https://m.edsoo.ru/296¢3ec9
OTPaXKAIOIIUX peaTbHbIC MPOIECCHI
OYHKIMH, OMHUCHIBAIOLIUE MPSIMYIO

90 1 00paTHYIO MPOMOPIIMOHATHHBIC https://m.edsoo.ru/b2e6¢3fd

3aBUCUMOCTH, UX IrpaduKu
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91

'umep6ona

https://m.edsoo.ru/c7cd25d2

92

I'unepbona

https://m.edsoo.ru/ea41995¢

93

I'padux pynkuum y = x?

https://m.edsoo.ru/2bf8459¢

94

OyHkmmn y =x%, y =x*, y= VX, y =
x|; Tpaduueckoe penieHue
YPAaBHEHUH U CUCTEM ypaBHEHUN

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX OHATUIN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
00001IeHNe 3HAHMIA /
Bcepocculickas mpoBepodHas
pabora

https://m.edsoo.ru/f4e48f18

96

Hroroas koHTpOaBHAs paboTa /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX OHATHUIN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHNE 3HAHUN

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX IOHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011IeHNE 3HAHUN

https://m.edsoo.ru/76f1{8e2

99

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011IeHNe 3HaHU I

https://m.edsoo.ru/7¢b79181

100

[ToBTOpEHNE OCHOBHBIX OHATHUIN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHNE OCHOBHBIX OHATHUIN U
METOJIOB KypCOB 7 U 8 KJIACCOB,

https://m.edsoo.ru/1fbadd86
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000011eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX OHATUIN U

102 METOJOB KypCOB 7 U 8 KJIaCCOB, 1 https://m.edsoo.ru/dc2f5d6¢c
00001IeHIEe 3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



https://m.edsoo.ru/dc2f5d6c

MPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMABI

8 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBaTh HavyaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
NEHCTBUTENBHBIX YUCEN JJIsi CPAaBHEHUS, OKPYTJICHUS W BBIUMCIICHHIA,
n300pakaTh JEUCTBUTEIIbHBIC YHCJIA TOYKAaMHU Ha KOOPIWHATHOMN

IpsIMOI

1.2

[IpuMeHsATH MOHATHE  APU(PMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxOJWUTh KBAJpaTHbIE KOPHM, MCIOJIB3Ysl MNP HEOOXOJUMOCTH
KaJIbKYJSATOP, BBIIOJHATH MPE0Opa30BaHMsl BBIPAXKEHUH, COEpKaIIUX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucH  OOJBIIMX W MaJIbIX YHCENI C IIOMOIIBIO

JECSITHUHBIX Apobeii u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTeNIeM, BBIIOIHATh
npeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINUX CTEHNEHU C IENBIM

IIoKa3arTcjicM

2.2

BrImonmHATE  TOXIECTBEHHBIE  NMpeoOpa3oBaHUs  pallMOHATBHBIX
BBIPQKEHHII HA OCHOBE MpPAaBUJ JACHCTBUM HAJ MHOTOWICHAMU U

anredpandecKuMu Ipo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKHUTEIN

24

[TpumensTh npeoOpa3oBaHUs BBHIPAKEHUHN IS PEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX IMTPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKNU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHS U pallOHAIbHbBIE
YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBbI JIByX YpPaBHEHHUU C JBYyMs

NEPEMEHHBIMU

3.2

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM

ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapuuecKux




Mpe/icTaBlIeHU (ycTaHaBIUBaTh, UMEET JIM ypaBHEHHE WM CHCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

[lepexoguth OT crnoBecHOW  (OpPMYTUPOBKM  3amaud K €€

anre6pa1/1qec1<0171 MOACIN C IOMOIINBIO COCTAaBJICHUA YpPaBHCHHA WA

33 CUCTEMbl  ypaBHEHUW, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar
[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLEHKH,
34 pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U X CUCTEMBI,
' naBaThb  rpaduyecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
4 OyHKIUU
[lonnmarh © HCIONB30BaTh (DYHKIMOHAIBHBIE TOHSATUS U S3BIK
il (TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUsS), OMPEICIATh 3HAYCHHUE
' (GYHKIIMU N0 3HAUYEHUIO apryMEHTa, OINpEAeNsaTh CBOMCTBa (YHKIIUU
o e€ rpaduky
Ctpouts rpaduku 37eMeHTapHbIX (YHKINN BUA:
42 y=kix

, y =X% y = X3, y = [X|, ONUCBIBATh CBOMCTBA YMCIIOBOM (PYHKIIUU TIO €&
rpaduky




IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Uucna v BBIYUCIECHUS
. KBagparueiii kopeHb u3 uucna. [loHsTHe 00 WppaMOHATLHOM YHCIE.
' JlecsiTuuHbIe TPUOTMKCHUS UPPALMOHATBHBIX YHCETT
CpoiicTBa apudMeTHUECKUX KBAJIPATHBIX KOpPHEH M WX MPUMEHEHHE K
1.2 peoOpa30BaHMIO YUCIOBBIX BBIPAKEHUW W BBIYHCICHUIM. J|eiCTBUTEIIbHBIC
yucia
1.3 Crenens ¢ 1enbpIM IoKasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3ioKEeHUE KBAPaTHOIO TPEXUIEHA HA MHOKHUTENIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panvecKkoi 1poou
2.3 CrnoxxeHue, BBIYUTaHHUE, YMHOKEHHUE, JACIICHHE alTreOpandecKkux apooei
2.4 PanrionansHbIe BRIpaXXEHUS U UX TIPEOOpa30BaHUE
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagparnoe ypaBHeHme, ¢opMmyia KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreitmme npoOHO-pallMOHATIBLHBIC YPaBHEHUS
I'padmueckas uHTEepnpeTanysi ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHUH C ABYMs IepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNTreOpandecKuM CriocoOoM
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpAaBEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU
4 OyHKIUU
il [Monstre ¢ynkmuu. OOIACTh OMNpENeNeHUs ¥ MHOXKECTBO 3HAYCHUI

¢dbyakuun. CriocoObI 3amanust QyHKITHI




4.2

I'paduk pyakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB QyHKINH, OTpAKAIONIUX peaTbHbIE MPOIECChI
OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MpPOMOpPLHOHANIbHbIE

- 3aBUCUMOCTH, UX Irpaduku

4.5 OyHKIUU y =x?% y = x?

4.6 Oynkiun y = [x, y = |x|

4.7 I'padpuaeckoe perneHue ypaBHEHHIH U CUCTEM YpaBHCHHMA




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0CBOEHHSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O
o0uero oopazoBanus Ha ocHose PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluy HaJ MHOXECTBAMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJla4; YMEHHUE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHEe MHOKECTB
JUISL OITUCAHUS pealbHBIX MPOIIECCOB U SBJICHUI, MPU PELICHUH 3a7ay

U3 APYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIIO3HABaTb HWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJUTH IMPUMEPHI U KOHTPIPUMEPHL, CTPOUTH

BBICKAa3bIBAHHA U OTPUIIAHHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMHU: HATYpPAJIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIJIO, JEJIUMOCTh HATypaJbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, 1IEJI0€ YHCIIO, MOJYJIb dYHCla, OOBIKHOBEHHas ApoOb U
JecsiThYHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANILHOE YHUCIO, apu(MeTHYecKud KBaJapaTHBIN KOpPEHb;
YyMEHUE BBINOJHATH JEUCTBUS C  UYWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATH 4YUCIAa HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JenaThb NPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIEHb C LENbIM IOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBII KOpEHb, MHOTOYIEH, ajredopanyeckas
IpoOb, TOXKAECTBO,; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHH
Oosibllle E€IMHUIBI; YMEHHME BBIIOJIHATh PACYETHI IO (OpMynaMm,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAKCHUHN C KOPHAMHM, PA3JIOKECHHE MHOTOYICHA Ha MHOXKUTEIH, B
TOM 4YHCJIE€ C HCIOJNb30BaHUEM (OPMYIT pPa3HOCTH KBaJpaToB H

KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YpaBHEHHE C




OJIHOM TEPEMEHHOM, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALIMOHATIbHBIE YPAaBHEHUS C OAHOM INEPEeMEHHOW, CHCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE IPU PELIEHUH 3a/1a4 U3 APYTuxX MpPeIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMyI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peIeHHM

YpaBHEHUIA, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HaWOOJbIIEE ¥ HaUMCHbIICE 3HAUYCHHS
byHKIMNT; YMEHHE OTIepUpPOBATH MOHSTUSIMH: npsiMast
MPONOPIIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapabojia, rumepoosna; ymeHue
CcTpouTh rpaduku GYHKIHUHA, UCTIOIB30BaTh TPAadUKH TSI ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, Uil PELICHHs 3a/1a4 U3 APYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUYUHAMU

YMeHue ONEepUpOBaATH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  IMPOTPEecCUu;  yYMEHHUE
MCIIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJady U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pasHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a4ui U3 00JIaCTH YIpaBIEHUS JIMYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCIIeIOBaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBarh MOHATUAMHU: (UTYpPA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYTOJbHBIM TPEYrOJIbHUK,

Me/nraHa, OUCCeKTpUca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMM, pomMO, TpPSIMOYrOJbHUK, KBaapaT, Tpamemus;
OKPY>KHOCTb, KPYT, KacaTelbHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJICHUE T€OMETPUYECKUX BEJIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB

10

YMeHue omepupoBaTh IOHATHSMH: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajUIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yrod MEXIy TpSMBIMH, TEPIECHANKYISAp, HAKIOHHAS, IPOCKIHS,
nojxobue ¢puryp, mofo0HbIe TPEYTOJIbHUKN, CAMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSIMOW; YMEHHE PACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nojnobue ¢uryp, napaienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue omnepupoBaTh IOHATUAMM: JUIMHA, PpACCTOSIHUE, YIoji
(BeMIMUMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
MPSIMOYTOJIBHOTO TapaJUIeNENUIENa; YMEHUE MPUMEHATh NpPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHUS JUIMH, PACCTOSTHUM, TUTOMIAAeH

12

YMeHne wu3zo0pakarb IUIOCKME (GUTYPRI W HX KOMOWHAIIWH,
NPOCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OITMCAHUTO

13

YMeHnue onepupoBaThb MOHATHSAMH:  TPSAMOYTOjibHash — cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKaJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Y4eOHBIX

IIPEAMETOB U peaIbHOM KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
quarpaMMbl, TaOnWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHMCIOBOrO Habopa;

yMEHHE  U3BJIEKaTbh, HMHTEPIPETUPOBATH M  MPeoOpa3oBHIBATH




uHpOpMalMIO, TPEJICTaBICHHYI0 B Tabiulax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHUE paclo3HaBaTh M3MEHUUBBIC BEJIWYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue OomnepupoBaTh MOHATUAMU: CIYYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0.)
CIly4ailHOrO OIbITa, CIIy4allHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAMTb BEPOSATHOCTU CIY4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Mepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PEATbHBIX
COOBITHM M SIBJIEHUI, MTOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAIOIIEM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/1a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJA€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




HEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JIpoOM,  TIPOLECHTHI, OECKOHEYHBIC
' NepUOANYECKUE APOodH

3 PaunonanbHuple uyncna. Apudmernyeckue Omepaldd € paldOHaIbHBIMU
' YUCIaMHU

14 JetictBurenbHple uyncia. ApudMeTHUYECKHE ONepalud ¢ JACHCTBUTEILHBIMHU
' YyHCIIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIIEHKa
' pe3ynbTara BEIYUCICHUH
2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIE BhIpaykeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mnokasareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesieM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpanueckas 1pooOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMEeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. [lenbie u apoOHO-palMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUU

35 Llenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 UucnoBble OCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuud. [padux  dyakuum. OO6macTh
ompeeNIiCHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HAUeHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U NIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPyT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

Yuednuk: «Anrebdpa. 8 kinacey (u3n. «IIpocsemenne» 2025 r., apropsl: FO.H.Makaperyes,
H.I''Munatok, K.H. Hemkos)

JonosHuTe/BbHBIE MATEPHAIBI K KOMILIEKTY:

3agauHuK s yrayosnenHoro uzydeHus (aBtopsl: amuukuit MUJL. u 1p.).

Anrebpa 8xi1. KoHTpoibHBIE 1 caMOCTOsITENbHBIE PaOO0THI (0a30BBIN YPOBEHB) (K yUeO.
Makapsiuesa FO.H. IIpocsemenue 2025.astop: Kpaitnesa JI.b.)

Anrebpa 8 knacc. lunakruueckue matepuaisl. bazoerit ypoBenb (u3n. «IIpocBemenuey 2025
r., aBropbl: FO.H.Maxkapsrues, H.I' Munatok, K.1. Hemkos)

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

MaremaTuka. Ypoku ajareopnl. 8 kiacc. bazosblii yposenb (KpaiineBa JI.b.): Kuura
COACPIKUT PA3JIMIHBIC BAPUAHTLL yLIGGHbIX IIJIAaHOB HOI[pOGHOI‘O IMMOYypPOYHOI'O INITaHUPOBAHUA, a
TaK)K€ TEKCThl YCTHBIX YIPaXXHEHHH, MJIaHbl IPOBEACHUS YPOKOB 3aKIIIOUNUTEIHHOTO
IIOBTOPEHHUSL.

JAuaakTnyeckne MaTepHaJIbl: COJIEPKAT CAMOCTOSTENIbHbIE U KOHTPOJIbHBIE paOOTHI B
HECKOJbKUX BapUaHTaX Pa3HOTO YPOBHS CIOKHOCTH.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Poccuiickas siiekrponnasi mkosia (PIII): nHTepakTUBHBIE YPOKH, KOHCIIEKTHI U
TPEHUPOBOYHBIE 33JIaHUs T10 BceM TeMaM § Kiacca resh.edu.ru/?)&ysclid=mg9ea50bpk421906655
bubdmnorexa LHHOK: Eubavoreka uudposoro o6pazosBaTesibHOro KOHTEHTA

SAKnace: reseparop 3a1a4 U TEOPETUUECKUI MaTeprall C aBTOMaTUYECKON ITPOBEPKOM pPELICHU.
AKnacc

®UIIN: 6ank 3ananuii OI'D, 4acTh U3 KOTOPHIX U3YJAETCS MPU MTPOXOKIACHUHN 0a30BBIX TEM
(KBazpaTHBIC ypaBHEHHUs, HEpaBeHCTBA) B § Kkiacce PrEHY «dUMU»



https://resh.edu.ru/?)&ysclid=mq9ea50bpk421906655
https://%D0%BC%D0%BE%D0%B8%D1%83%D1%80%D0%BE%D0%BA%D0%B8.%D1%80%D1%84/?ysclid=mq9e9747jm727387927
https://www.yaklass.ru/?ysclid=mq9eakuje2162571122
https://fipi.ru/?ysclid=mq9ebaq5ye574709877

IIpunoxenne. lemoBepcun KOHTPOJIbHBIX PaldoT.

KonTpoabHas padora Ne 1 mo remam «KBaaparubie kopuu. Crenenu. KBagparnpii
TPpexX4JeH»

1. HaiiguTe 3HaUe€HUE BBIPAXKEHMUS:

a) /225 0 0,04 6) V29 - V63 B)g r) V26 - 72
3

2. Pemmute ypaBHEHHE:

a) x2 = 0,09 0) x2 =92
3. Pemmwmre ypaBHeHue:

a) 5%21-5723 0)378+ 379 0) (2%)73
4. VYupocTturte BbIpaKEHUE:

a) (a™2)5-a'® 0)2,4x78 - y5 . 5x%y~7

4=6.1673

5. Bebuucnure: =
64

6. Pa3znoxuTe Ha MHOXKUTENH KBaAPATHBIA TPEXWICH:

a) x> — 18x + 45 0) 9y% + 25y — 6



KonTpoabHast padora Ne 2 mo teme "Asiredpandeckasi 1poon"
1. Coxkparure 1po0b:

75b°-c3 2b 7x—7y

LA 6) ——— B
2) Soptct ) 6b7=9p ) ¥2= 2

2. TIlpencraBbTe B Buae ApoOu:

3b+7  b%-5 1 1 5—4y

— 0) — B
73, b2 ap+q  4p—q )26y

3. HaiiauTe 3HaueHUE BBIPAKEHHUS:

12p2 —
A q—3P mpu p = - 0,35, g = 28
4-p pup 529, 4 .

4. YupocTturte BbIpaKEHUE:

42 2y 10
y—5 25-—-y2 y2-25

y—6

5. HpI/I KaKuX OCJIbIX SHAYCHUAX X ABJIACTCA LCJIBIM YU CJIOM 3HAYCHUC BBIPAKCHUS:

(Bx—1)2—6x+6
x

KonTtpoabsnas pa6ora Ne 3 no teme "KBagparHsie ypaBHeHus'"

1. Pemure ypaBHEHHE:

Q)9x?—7x—2=0 0)4x2—x=0 B) 5x? = 45 rNx?+18x—-63=0

2. TlepumeTp npsAMOYronbHUKA paBeH 22 cM, a ero mwiomas 24 cm?. Haiiaute 1iuHbL cTOpOH

MPSIMOYTOJIbHHKA.

3.  Opnun u3 KopHeii ypaBHenus x> — 7x + q = 0 pasen 13. Haiinurte npyroii kopeHb u

CBOOO/IHBIN YJICH ¢.



KonTpoabHasi padora Ne 4 mo remam ""HepaBencrBa. Cucrembl ypaBHeHUil"

1. PemuTe HEpaBEHCTBO:
a) 5x > —35 0)1—-2x<7 B) 0,5(x —6) +2,5x > 5x + 6

2. Pemmre cucteMy HEpPaBEHCTB:

a){x+3 <19 —3x, 5x+11 > 7x — 6,
5—6x < 17; 6) ~Is 2

445x

3. Tlpu xakux 3HaYEHHSX X 3HaUEHUE ApoOu 00JIbI1I€ COOTBETCTBYIOIIETO 3HAYCHUS

BbIpaxkeHus 3x +17

4. Tlpu KakuX 3HAYECHUSAX X UMEET CMBICIT BBIPAKEHHUE:

a)V4x -3 0)V2x+5+ V3 —x

2
5. PemmTe 1BOMHOE HEPABEHCTBO 2< 33— § x<5u YKaXWUTE HAUMEHBIIIEE 1IET0E

PEIICHUE 3TOr0 HEPABCHCTBA.

HTorosasi KOHTpoJIbHAA padoTa

1| PewnTte HepaseHeTBo 5(3x — 1) — 4(4x + 3) > -2,

2| BblIOJHHTE JIeHCTBHA: (JE + Jg)z — 54,

b
3| ¥Ynpoerure BBI a}l{eunel il -
p P =B b2 — a2

_a® - 2ab + b*

(.I2

3
4 | Pemure rpaduyeckn ypaBHeHUe s =x+ 2.

5| Or npucranu A k npucranu B, paccTosHHMe MeXOY KOTOPBIMH
paBHo 110 KM, nepBBIH TEILIOXO/ OTIIPABHUJICH C IOCTOAHHOM CKO-
pOCTLIO, & uepe3 1 4 mmocse 9TOro cjaej oM 3a HUM, €O CKOPOCTLIO HA
1 km/u Gonbuieit, ormpaBuiics Bropoii. Haligure cKopoeTs BTOpO-
ro TEIJI0XO0Ja, eCJN B MYHKT B oH npubbLI 0JJHOBPEMEHHO C mep-
BBIM.
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