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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJAHUM U3 OIMOPHBIX KypCOB OCHOBHOTO OOIIET0 OOpa3oBaHMSA: OHA
o0ecrieunBaeT U3ydeHUe IPYTUX TUCIHUILTHH, KaK €CTECTBEHHO-HAyYHOT0, TAK M TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOJIKEHUSI 00pa30BaHMsl U B MOBCEAHEBHOM KHU3HHU.
Pa3Butne y oOyuaromuxcsi HayyHbIX MPEACTABICHUN O MPOUCXOKACHUU M CYLIHOCTU
anreOpandeckux abCTpakiuii, crnocoOe OTpaKCHHUS MATEeMATHYECKOW HAyKOW SBICHHA U
NPOIIECCOB B TPUPOAE W OOMIECTBE, POJIM MAaTEMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS U KAyeCTB
MBINUICHUS, HEOOXOMUMBIX JUIsl aanTallid B COBPEMEHHOM IdpoBoM obmiecTBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOJII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTHU MBIIIJICHUS, CIIOCOOHOCTH APrYMCHTUPOBAHHO 00OCHOBBIBATh CBOU
JICHCTBUSL U BBIBOJIBI, (POPMYITMPOBATh yTBepKIcHHs. OCBOCHUE Kypca aireOpbl o0ecrieynBacT
Pa3BUTUC JIOTUYCCKOI'O MbIINIJICHUA 06yqa10mnxc;1: OHU HUCHOJB3YIOT ACAYKTUBHBIC U
MHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHEe M KOHKPETH3alUIo, adCTparupoBaHUE U aHAJOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOM JIESTEIBHOCTH
o0y4aromuxcs, IMOITOMY CaMOCTOSTEIIFHOE pEUICHHE 3aj]ad  sBJSCTCS — pealu3aliei
ACATCIIbBHOCTHOI'O IpUHIHIIA 06yquI/151.

B crpyktype mnporpammbl yueOHOro Kypca «AnreOpa» AJii OCHOBHOTO OOILEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJICPIKATEIbHO-METOAMYECKUE JIMHUM: «Yucna u
BBIUUCIICHUSI», «AJNTeOpandeckue BBIPAKCHUSN», «YPAaBHCHHS M HEpPaBEHCTBa», «DYHKIIHNY.
Kamnaﬂ H3 3TUX COACPKATCIBbHO-MCTOAUUCCKUX JIMHUHN Pa3BUBACTCA Ha MPOTAKCHUU TpéX JICT
M3YYEHHUs Kypca, B3aUMOJIEUCTBYS C IPYTUMU €ro JIMHUAMU. B Xoz1e u3ydeHus yuyeOHOro Kypca
00y4aromuMCs IPUXOJAUTCS JIOTUYECKH PACCyKAATh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOTo Kypca «Anredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKHU, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYecKOoro oOpa3oBaHUS U
CHOCOOCTBYIOUIME OBJIQJICHUIO OOYYaIONIMMHCS OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHYECKOTO
s3pika. CoiepKaTeIbHON B CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUU «Uucna W BBIUMCICHHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIIero
HU3YUCHUA MATCMATUKU, CHOCO6CTByCT Pa3BUTHUIO Y 06yqafoumxca JJOT'M4YCCKOIro0 MBIIIJICHUA,
(OPMHUPOBAHUIO YMEHHSI TOJB30BATHCS ANTOPUTMAMH, a TAK)KE MPUOOPETCHHIO MPAKTUYECCKHX
HABBIKOB, HEOOXOJUMBIX JUIsI TIOBCEHEBHOHN XU3HU. Pa3BUTHE TOHATHUS O YHCIE HA YPOBHE
OCHOBHOTO 00IIET0 00pa3oBaHUsI CBS3aHO C PAIlMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHCIAMH,
(dopMHpOBaHHEM TPEJCTABICHUN O JACHCTBUTENFHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JIUHUW OTHECEHO K CpelHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux JIUHUH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYaIOUIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOIUMOTO Ui peIIeHUs 3aJa4 MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHuUs
y4eOHBI  MaTepwan TPYyNIUPYeTCs  BOKPYr  pallMOHAIBHBIX  BhIpaKGHWH.  Aurebpa
ACMOHCTPUPYCT 3HAUCHUC MATCMATUKHU KaK A3bIKa IJIA IMOCTPOCHUSA MATCMATUYCCKUX MO[[GJ'IGI\/'I,
OIMCaHUs MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe
I[aJ'IBHefIHICC Pa3sBUTHUEC AJITOPUTMHUYCCKOIO MBIIIJICHUA, HCO6XOI[I/IMOFO, B YaCTHOCTH, IJIA
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIJIQJICHUE HABBIKAMH JCIYKTUBHBIX PACCYXKICHHIA.



[TpeoOpazoBaHre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Cogmepxanne  (QyHKIMOHAIBHO-TpAQUUECKOW JIMHUM  HAIEJICHO Ha  MOJIy4YeHHe
00ydJarmUMuUCs 3HAaHUN 0 QYHKIHSIX KaK BaKHEHIIeH MaTeMaTUYECKON MOJENH JJisi ONMUCAHUS
U HCCJICIOBAaHUS PAa3HOOOPA3HBIX IMPOIECCOB W SIBJICHHWHA B TpUpoJe M obmiectBe. M3yueHue
MaTepuana CHocOOCTBYET pa3BUTHIO y OOYy4YalOIUXCS YMEHHUS HCIIOJIb30BAaTh pa3IUYHbIE
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMAaTHUKU — CIOBECHBIC, CUMBOJIWYECKHE, rpaduueckue,
BHOCHT BKJIJ] B ((OPMHUPOBAHKE TIPECTABICHUIA O PO MATEMATHKH B Pa3BUTUU [IUBHIU3AIINN
U KYJbTYPHI.

CormacHo yudeOHOMY IUIaHy B 7-9 Kjaccax wu3y4yaercs ydeOHBIM Kypc «Aunredpay,
KOTOPBIM BKIIOYAET CIEAYIONINE OCHOBHBIE pa3lenbl coaepxaHus: «Uuciaa W BBIUUCICHUNY,
«Anrebpandeckue BRIPOKEHU, « Y paBHCHUS U HEPABEHCTBA», « DYHKITHIY.

Ha m3ydenue yueOHoro kypca «Anredpa» orBogutcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Hejueno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kitacce — 102 gaca (3 gaca B
HEJIETIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUA

JpoOu OOBIKHOBEHHBIE W JCCATHYHBIC, MEPEXO0Jl OT OJHOW (opMBbI 3ammcH ApoOer K
apyroi. IlonsTHEe panMOHAIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAIOYNBAHNE PALMOHAIBHBIX
yucen. ApupMeTrnueckue IeHCTBUS ¢ pallMOHAIBHBIMM 4YHciIaMU. Perienue 3a1ad U3 peaibHOM
NPaKTUKW Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpelesIeHUe, IpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpe/eIeHH s, 3anich O0NbIMX ynucen. [IponenTsl, 3anich NPOLEHTOB B BHJIE IpOOH U
poOu B BHUJE MPOLIEHTOB. TpU OCHOBHBIE 33[aul Ha IPOLIEHTHI, peIlIeHHE 3a/1ad U3 pealbHOM
IPAKTHKH.

[TprMeHeHre NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTENU HATYPAJIbHBIX YUCE.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE IIpsiMasi U 0OpaTHasi POIOPLUOHAIBHOCTH.

Auredpanyeckune BbIpasKeHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAXKECHUSA C NEPEMEHHOHN. JlOIyCTUMBIE 3HAYCHUS
nepeMeHHbIX. [IpeacTraBneHne 3aBUCHUMOCTH MEXAY BeJIWYMHAaMU B BHUIE (DOPMYJIBL
Beruucnenus no gopmynam. IIpeoOpazoBanne OyKBEHHbBIX BBIPAXKEHUM, TOXKIECTBEHHO paBHbIE
BBIp)XEHUS, TIpaBUIIa MPeoOpa30BaHUs CYMM M IPOM3BENEHUH, MpaBUia PACKPBITUS CKOOOK M
NPUBEICHUS OJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpHounensl 1 MHOrowieHsl. CteneHp MHOrowieHa. Cll0)KeHHE, BBIYMTAHUE, YMHOXKCHHE
MHOrou1eHOB. DopMysbl COKpAIIEHHOTO YMHOXEHUS: KBaApaT CyMMbl M KBaapaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHUS, NpaBuiIa NpeoOpa3oBaHKs ypaBHEHUs, PAaBHOCHIIBHOCTh
YPaBHEHUH.

JluneiiHoe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEN JIMHEWHOIO YPAaBHEHUS,
penieHue JMHEHHBIX ypaBHeHU. COCTaBJICHHME YpaBHEHH MO YCIOBHIO 3ajadyu. PelieHue
TEKCTOBBIX 3a7]a4 C TIOMOILBIO YPABHCHUM.

JluHeliHOE ypaBHEHHE C JABYMS NEpeMEeHHbIMHU U ero rpapuk. Cucrema IBYyX JTUHEHHBIX
YpaBHEHUW C JIBYMs TIepeMEHHBIMHU. PelieHue cucteMm ypaBHEHUH CIIOCOOOM IOJCTAaHOBKH.
[TpuMepsl pelIeHns: TEKCTOBBIX 3a4a4 C IIOMOILBIO CHCTEM YPaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmoi. UucinoBele npomMexyTku. PaccrosHue Mexnay IByms
TOYKaMU KOOPJAMHATHOMU IIPSMOM.

[IpssmoyronpHas cuctema koopauHat, ocu OX m Oy. AGcrmucca u OopJMHAaTa TOYKH Ha
KOOpAMHATHOM miockocTu. [lpumeps! rpadukos, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonarue ¢ynxkuuu. I'padux ¢ynkuuu. CpoiicTBa  (QyHKUMIL.
Jluneitnas Gynkuus, e€ rpapuk. ['padux Gynkimu y = |X|. ['paduueckoe perieHHe JTMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEMHBIX YPAaBHEHUI.

8 KJIACC

Yuciia 1 BLIYUCICHUSA



KBanpatubiii kopeHb u3 uyucna. lloHdarue o0 wuppauuvoHanbHOM uucie. JlecsTuuHbIE
npuOIMKEeHUsT UppalnoHanbHbIX dnces. CBoiicTBa apupMeTHUECKUX KBaJApPATHBIX KOpHEH U uX
IPUMEHEHHE K NpeoOpa3oBaHHUIO YMCIOBBIX BBIPAXKEHUHW W BbIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crenens ¢ 1enbpIM I0Ka3atenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anrebpanueckue BhIpaxkeHUssAJredpanyeckue BbIpaskeHUs!

KBanpaTHblil TpEXUIIEH, pa3l0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass JapoOb. OcCHOBHOE CBOMCTBO anredpamdeckoil Jpobu. CroxxeHue,
BBIUUTAHUE, YMHOKEHHE, JIeJICHNEe anreOpandeckux aApoOei. PannoHanbHBIE BBIpAXKEHUS U HX
npeobpazoBaHue.

VYpaBHEHU U HEPABEHCTBAY PAaBHEHUs] H HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, CBOASIIMXCA K JUHEWHBIM M KBajapaTtHbIM. Ilpocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas MHTEpHpeTalss ypaBHEHUN C JIBYMS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUN C JBYMs IIepeMEHHBIMU. [Ipumepsl pelieHus CUCTEM HENMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCcTOBBIX 3a7au alreOpandeckuM CriocoOOM.

UucnoBble HEpaBeHCTBA W WX CBoOicTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHelHble HepaBEeHCTBA C OJHOM IepeMeHHOW. CHUCTeMbl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMNDYHKIUH

[Tonsitne Qpynkuuu. OOMacTh ONpeaesieHUuss 1 MHOXKECTBO 3HaueHUH (QyHKIH. CriocoOb!
3aaHus QyHKIUI.

I'padux Pynkmun. Yrenune cpoictB (yHkium mo e€ rpaduky. Ilpumepst rpadukon
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

OyHKIMM, OMMCHIBAIOIIME NPAMYIO M OOpaTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxn. @yrkimn y = X2, y = X3, y = VX, y=|x|. ['padudaeckoe pemenne ypaBHEHHIT # CHCTEM
YpaBHEHUH.

9 KJIACC

Yucsia ¥ BLIYUCICHUSA

ParyonaneHble yKcia, UppalMOHATIbHbBIE YNCIA, KOHEYHbIE U OECKOHEUHBIE JIECATUYHbIC
npodu. MHOXECTBO JEeHCTBUTENBHBIX 4YHCEN, JACHCTBUTEIbHBIE 4YHMCIa KaKk OECKOHEUHbIE
JecATUYHble  ApoOM. B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIBHBIX YUCET U KOOPAMHATHOM MPSAMOI.

CpaBHeHUE AEWCTBUTENBHBIX 4HUCEl, apu]MeTHuecKkue ACUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

PazMepbl OOBEKTOB OKpPY)KAIOLIETO MHUPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOIIEM
MUpE.

[Tpubnmx€HHOE 3HAUYE€HUE BEIMYUHBI, TOYHOCTh MNpuOMMkeHus. OKpyrieHue yucel.
IIpukuaka v OLEHKA pe3yIbTaTOB BEIYUCICHUN.

YpaBHeHHUS M HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHNH, CBOAAIIMXCS K JIMHEHHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOMSIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHUss YpaBHEHUU TPEeThed M YETBEPTOM CTENEHEU
pa30KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMiOHANBHBIX  ypaBHeHHA.  PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMS NEpeMEHHbIMH U ero rpaduk. PemieHune cucreM IBYX JMHEWHBIX
YpaBHEHUU C IBYMs IIEpEeMEHHbIMU. PellleHne cucTeM IBYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpol creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 alTreOpandecKiuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOICTBA.

PemeHue NMHEWHBIX HEPaBEHCTB C OJHOW NEPEMEHHOW. PenieHue cHCTeM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapaTHble HepaBeHCTBa. |paduyeckas MHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

OyHKIMNDYHKIUH

KBanpatnunast ¢yHkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATHI BEPITUHBI
napaboIIbl, 0Cb CHMMETPHH NapadoIIbl.

I'paduxu dyskmmit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YuciioBble ociie10BaTeIbHOCTH YU CI0BBIE OC/Ie10BATEIbHOCTH U MIPOrPecCHu

[TonsiTHe YMCIIOBOM MOCIEAOBATENILHOCTH. 3aJjaHue MOCIEA0BATEIIBHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoii N-To WiIeHa.

Apudmernueckass M reomerpuueckas —mnporpeccud.  Popmyisl  N-ro uieHa
apu(MeTHYECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI MIEPBBIX N YJIECHOB.

N300pakeHre 4WIEHOB apU(PMETHUECKO M TeOMETpUYECKOW MpOorpeccuid TOYKaMu Ha
KOOPAMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIIOHEHUUAIbHBINA POCT. CII0KHBIE POIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS IPOTpaMMbl y4eOHOro Kypca «AJredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBIICHUEM HMHTEpPECA K MNOPOLIIOMY UM HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM ~OTHOIIEHHWEM K JOCTHXKEHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUH B IPYTUX HayKaX W MPHUKIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakIaHWHA W peau3alii ero Ipas,
NpEICTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOIICAYP TPakIaHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6Cy)K,Z[€HI/IIO ITUYCCKUX Hp06JIeM, CBA3aHHBIX C MPAKTUYCCKHUM IMMPUMCHCHUCM ,Z[OCTI/DKGHI/II\/'I
HAayKH, OCO3HAHUCM BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3) Tpya0oBO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a]ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHHEM BXXHOCTH MATEMAaTUYECKOTO 00pa30BaHUS HA MPOTSHKCHUH BCE
JKU3HM ISl YCTICITHOM Mpo(dheCCUOHATbHOM eATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHM,
OCO3HaHHBIM BBIOOPOM M TIOCTPOCHHUEM HWHIWBHIYAIbHOW TPAGKTOPUU OOpa3oBaHUS U
JKU3HCHHBIX ITJIAHOB C y‘-IéTOM JIMYHBIX UHTCPECCOB U O6H.[CCTB€HHBIX HOTpe6HOCTeI>'I;

4) acTeTHYECKOE BOCTIUTAHUE:

CITIOCOOHOCTBIO K SMOLMOHATBHOMY M AICTETHYECKOMY BOCIHPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 337124, PEIICHHH, PACCYKICHUH, YMEHUIO BUACTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIIMEH B JEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHPOABI M 0OIIecTBa, NOHMMaHUEM
MaTeMaTHYECKON HayKH Kak c(epbl 4YeIOBEYECKOW [eATEIbHOCTH, JTaloB €€ pPa3BUTHS U
SHAYUMOCTHU IJId pa3BUTHA HUBUIM3AlUH, OBJIAACHHUEM A3BIKOM MATCMAaTUKU U MaTeMaTHUECKOU
KyJIbTypOH KakK CpEICTBOM IIO3HAHMsS MHpa, OBJAJACHHUEM IPOCTCUIIMMH HaBBIKAMU
HCCJIEI0BATEIIbCKOM JIEATETLHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOTO 0J1Ar0NOJIyYHs:

TOTOBHOCTBIO TIPUMEHATH MaTEMaTHYECKHE 3HAHMS B HMHTEPECAaX CBOETO 3JI0POBBS,
BEJICHUS 37J0pPOBOT0 00pasa KU3HU (30pOBOE MUTAaHUE, cOATAaHCHUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qu3uveckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MpU3HAHUEM CBOETO PaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eloBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHUEHTAIlMe Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3afad B o0iactu
COXPAHHOCTH OKPYKAIOLIEH Cpeibl, IJIAHUPOBAHUS NOCTYNKOB M OLEHKM HMX BO3MOXHBIX
MOCTEACTBHIA ISl OKPYXKAIOWIEH Ccpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHUECKHX
poOJIeM U TIyTeH UX PEIICHNUS,



8) apanTanus K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBUSAX HEONPEAENEHHOCTHU, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCS y JIPYTUX
JIIO,Z[GP'I, HpI/IO6peTaTB B COBMECTHOH ACATCIIbHOCTH HOBBIC 3HAHHMA, HABBIKM M KOMIICTCHIIUU U3
OIIBITA IPYTUX;

HEOOXOJMMOCTBIO B (JOPMUPOBAHUYU HOBBIX 3HAHMIA, B TOM 4ucie (POpMYIHpPOBATH UJAEH,
IIOHATHA, THIIOTC3bI 06 O6’beKTaX " ABJICHUAX, B TOM YHUCIIC PAHCC HCU3BCCTHBLIX, OCO3HABATbH
neUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYAalLlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI3OB, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMBIE pEUICHHS U
neicTBus, GopMyIMpPOBAThH U OIIEHUBATh PUCKU U TIOCTEACTBUSA, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBHUS

ba3oBbie Jiornyeckue 1eMCTBUA:

® BBIIBISITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHSATHH, OTHOLICHUNA MEXAY MOHATUSIMHU, (HOPMYIUPOBATH OMPEACICHUS MOHSITHH,
YCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHUS JJIs1 00001IIeH s
Y CpaBHEHHS, KPUTEPHUH TIPOBOIMMOTO aHAJIH3a,

® BOCIPHHHUMATh, (HOPMYITHPOBATH U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIHLHBIC U
OTpHILIATEeNIbHBIC, CIUHIYHBIE, YACTHBIC U OOIINE, YCIOBHEIC,

®  BBIIBIITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpPEYHS B (haKTax,
JIAHHBIX, HAONIOJICHUSX W YTBEPXKACHUSAX, Mpe/yiaraTb KPUTCPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH M MPOTHBOPECUHH;

e JIeNaTh BBIBOJBI C HMCIIOJIB30BAHHEM 3aKOHOB JIOTHIKH, JEAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIIOUCHUH TI0 aHAJIOTHH;

e pa3duparh JIOKa3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKIACHUH (TpsIMBIE W OT
NPOTHBHOTO),  TPOBOJUTH  CAMOCTOSATENBHO  HECIOXHBIE  JJOKa3aTeNbCTBA
MaTeMaTHYeCKuX (PaKToOB, BBICTPaWBATh AapPryMEHTAIUIO, TPUBOIUTH TNPUMEPHI WU
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHS,

e BHIOMpATh CHOCOO pelreHus y4eOHOH 3amadyu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus], BEIONpaTh Hanboee MoIXOMsIINN ¢ y4ETOM CaMOCTOSATENFHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1eicTBUS:

® UCNONB30BaTh  BONPOCHI  KAaK  HWCCIIEJOBATENILCKUH  MHCTPYMEHT  IO3HAHHMA,
(bopmynHpoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEUHE, npobiemy,
CaMOCTOSITENIPHO yCTAaHABIIMBAaTh HMCKOMOE U JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIMIO, MHEHUE;

® TPOBOJUTH IO CaMOCTOSATENIbHO COCTaBICHHOMY IUIAaHY HECJOXHBIH HKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

® CaMOCTOSATENBHO (HOPMYJIHpPOBATh OOOOIICHWS W BBIBOABI 1O  pe3yjbTaTaMm
MPOBEAEHHOTO HAOIIOCHHS, UCCIIEI0BAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOTYyYEHHBIX
pe3yabTaTOB, BEIBOJIOB U O0OOIICHHIA,



MMPOrHO3UPOBATH BO3BMOXKHOC Pa3BUTHUC NPOLECCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €I'0 pa3BUTHUU B HOBBIX YCIIOBUSAX.

PabGora ¢ undopmanmeii:

BBISIBJIAT HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUIS pellieHus 3a]1auH;

BbIOMpPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(DOPMALUIO
pa3INYHbIX BUAOB U (POPM NpECTABICHUS;

BbIOMpaTh (OpMY NpeCTaBlIeHNs HHDOPMALIUK U UJUTIOCTPUPOBATH pelllaeMble 3a7aun
cXeMaMH, AMarpaMmmamu, MHOH rpadukoil 1 ux KOMOUHAIMAMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIIUK 110 KPUTEPUAM, NMPEATIOKEHHBIM YUUTEIEM WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁﬂme JeCcTBHUA:

BOCIIPUHUMATH ¥ (POPMYITUPOBATH CYXJICHHUS B COOTBETCTBUU C YCJIOBUSMHU U MEISIMU
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBHIpaXaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MMUCbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS IO XOAY PEIICHHS 337291, KOMMEHTHPOBATH
MTOJIyYEHHBIA pe3ysIbTarT;

B X0JIe 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI, TPOOIIEMBI,
pemaeMoil  3a7aud, BBICKA3bIBaTh WJACH, HAIEJCHHbIE Ha TOUCK PEIICHUS,
COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
OOHapyXUBaTh pa3IMuUe M CXOJCTBO MO3UIHIA, B KOPPEKTHOH popme popMynupoBaTh
pasHOTIIACHsl, CBOM BO3PAKEHHS,

MPECTaBIATh PE3YIbTAThl PEIICHUsS 3a/1a4ud, YKCIICPUMEHTA, HCCIICIOBAHMUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMpATh (hOpMaAT BBICTYIUICHHSI C YY4ETOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayIUTOPUU;

MOHMMATh W MCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUAYAIbHON PabOTHI
MIPH PEIICHNH YUYeOHBIX MaTEMaTHUYECKHX 3a]1a4;

MIPUHUMATH 1IeJTb COBMECTHOU JIeATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensTh BHIBI pabOT, IOTOBapUBATHCA, OOCYXKAATh MPOLECC H
pe3ynbTaT paboThl, 00001aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboTel (0O0CYXJCHHS, OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBITIOJHATH CBOIO YacTh PabOTBI U KOOPIUHHPOBATH
CBOM JICUCTBHS C APYTUMH WICHAMH KOMaH]Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAJa B
OOIIHIA TPOIYKT MO KPUTEPHUSAM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YHUBEpPCAJbHbIE YYeOHbIE 1eHCTBUS
Camoopranusanms:

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH, aJTOPUTM pEIIEeHUs 3aJadu (WIM €ro 4YacTb),
BBIOMpATh CIOCOO pelIeHus C Y4€TOM HMEIOLUXCA pPEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C Yy4ETOM
HOBOI HH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIA MPOIECca U Pe3ysibTaTa PelIeHUs
MaTeMaTHUYECKOH 3a1a4uu;
NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUM 3aJa4H, BHOCHTH
KOPPEKTUBBI B JIATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAHJCHHBIX ONIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;



® OLICHMBATh COOTBETCTBHUE PE3YJIbTATA JAEATEIbHOCTH ITOCTABICHHOMN LIEIU U YCIOBUAM,
OOBSICHATh NPUYMHBI JIOCTHKEHUS WIM HEAOCTIKEHHs LeJIH, HAXOAWUTh OIIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJjacce OOydYarOUIMHCS MOJYYHUT CJIEIYIOIIUE IPEAMETHBIE
pE3yJIbTaThI:

Yucia v BbIYMCTCHUSA

BeimonHATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudMeTHueckue ACUCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

Haxoauth 3HaueHUs 4YMCIOBBIX BBIPAXKEHUH, MPUMEHSATH pPa3HOOOpa3Hble CIIOCOOBI U
OpuéMbl  BBIYUCIICHUS 3HAYEHMH JPOOHBIX BBIPDAKEHHH, COJEpKAUIMX OOBIKHOBEHHbIE U
JIeCATUYHbIE poOu.

[Tepexoauts OT OAHOM (HOPMBI 3aUCH YHCEN K APYroil (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).

CpaBHUBATh U YIIOPSAIOUMBATH PALIMOHAIBHBIE YHCIA.

OkpyrisTh uncna.

BBINOMHATE NPUKUAKY M OLIEHKY pe3ysibTaTa BHIYMCIEHUH, OLIEHKY 3HAUE€HUH YHCIIOBBIX
BBIPAKEHUI. BBINIOIHATE NEHCTBUSA CO CTENEHAMU C HATYPaJIbHBIMU IIOKA3aTEISIMH.

ITpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHBIX YHCEIL.

Pemarh npaKkTUKO-OpUEHTUPOBAHHBIE 3ajlaud, CBS3aHHbIE C OTHOILIEHUWEM BEJIWYMH,
PONOPLUOHATIBHOCTHIO BEIMUMH, IPOLEHTAMU, HHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS 3a/1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHHs

Hcnonp30BaTh anredGpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHHMS yUeOHOT0 MaTepuania.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUH NPU 33aHHBIX 3HAUEHHSIX [IEPEMEHHBIX.

BeinonuATe npeoOpa3oBaHusl LENOT0 BHIPAKEHUS B MHOTOWIEH MPUBEACHUEM I000HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYWICHA HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOWIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISITh pa3ioKEHUE MHOTOWIEHOB Ha MHOXKUTEIM C INOMOUIbIO BBIHECEHHUS 3a
CKOOKH OOIIET0 MHOXHUTENS, TPYNITUPOBKH ClaraeMbIX, IpUMEHEHUsT (HOPMYJ COKpAIEHHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpa3oBaHMs MHOTOWICHOB JUIS pPELICHUS pa3IMyHbIX 33434 M3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAILHOM IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETEHEH ¢ HATYpaJIbHBIMH MOKA3aTeIAMH Il IpeoOpa3oBaHus
BBIPAYKECHHIA.

YpaBHeHusi 1 HepaBeHCTBA

Pemwats nuHElHbIE ypaBHEHHUS C OJAHOW IEPEMEHHOM, IPUMEHss MpaBWIa MEpexona OT
UCXOJHOIO YpaBHEHHUS K paBHOCWIbHOMY eMy. IIpoBepsTh, sBisleTCS M YHUCIO KOPHEM
YpaBHEHUS.

[TpuMensTH rpaduueckre METOIbI IPU PELLICHUHN JINHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupate mpUMepHI Nap YKCEN, SABISIOLUXCS PEIIEHUEM JIMHEWHOTO YpaBHEHUS C IBYMS
HEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOM IJIOCKOCTH TpaguK JUHEWHOTO YpaBHEHHS C JBYMs
HEePEMEHHBIMH, TI0JIb3YyACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemarb cucrteMbl ByX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMH, B TOM YHUCIIE
rpaguvecKy.

CocTaBisTh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IIO
YCIIOBUIO 3aJlauM, HWHTEPIPETHPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJayd MOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHOM TPSMOM TOYKHM, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCIOBBIE NPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OTtmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM [0 3aJaHHBIM KOOpPJHMHATaM, CTPOUTh
rpaduku TuHEHHbIX QyHKIUNA. CTpouTh rpaguk GyHKIUH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMH W3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYMHAMM:
CKOpPOCTb, BpeMsl, PACCTOSHUE, LIEHA, KOJUYECTBO, CTOMMOCTb, IPOM3BOIUTEIBHOCTb, BPEMS,
00BbEM paboTHI.

Haxonuts 3HaueHune (pyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpaduyueckuii crocod MpeACcTaBiIeHUsS M aHAIW3a MH(POpPMALUK, U3BJICKATh U
UHTEPIPETUPOBATh HHPOPMALIUIO U3 IPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHiy oOyueHuss B 8 kJiacce oOydaromuiics MOJYYHUT CJEIYIOLIUE IpeIMETHbIE
pe3yJbTaThl:

Yucia v BbIYMCIEHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHHUS O MHOXKECTBE JIEUCTBUTENBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJICHUS M BBIYUCICHHH, M300paxkaTh AEHCTBUTEIbHbIE 4YHMCIAa TOYKAMHU Ha
KOOPJAMHATHOW MPSAMOIA.

[IpuMeHATh TOHATHE apUPMETUYECKOrO KBaJPATHOTO KOPHS, HAXOJIUTh KBaJIpaTHBIC
KOPHHU, UCTIOJIb3YS IIPU HEOOXOJUMOCTHU KaJIbKYJIATOP, BBIMOIHIATH IPeoOpa30oBaHMsl BbIpaKEHUH,
coJiepKallX KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX W MaJbIX YHCET C TMOMOUIbIO JECATUYHBIX ApoOeiH u
crenenel yucina 10.

Anredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHUM C LENbIM II0Ka3aTeleM, BBIIOJIHATH MpeoOpa3oBaHUs
BBIPAKEHUI, COEPIKALUX CTENEHU C LIEIBIM IIOKa3aTEIIEM.

BbINONMHATE TOXJIECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
NpaBWI JEMCTBUI HAJl MHOTOWICHAMH H alIreOpanyecKuMH JpoOsMu.

PacknapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIIH.

[TpumensaTs mnpeoOpa3oBaHMsl BBIPAKEHUM JUISL  pELICHUs pa3lW4HbIX 33434 M3
MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHus U HepaBeHCTBa

Pemiate nuHelHble, KBaJpaTHbIE YPAaBHEHHs U PallMOHAIbHbIE YPaBHEHUS, CBOSIIUECS K
HUM, CUCTEMBI IBYX YPABHEHHUH C IBYMs IEPEMEHHBIMH.

IIpoBOANTH HpOCTEUIINE UCCIENOBAHNS YPABHEHUHM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpPUMEHEHHEM TIpapUuecKuX MpeiCcTaBIeHU (ycTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUH pelleHMs], €ClIi UMEET, TO CKOJIBKO, U ITpoYee).



[lepexoauts OT ciOBecHOH (OpPMYIMPOBKH 3amaun K e€ anreOpamyecKod MOAETH C
IIOMOILIBI0  COCTaBJICHUSI ypaBHEHHUS WJIM CUCTEMbl YpPaBHEHUH, MHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3a/1auy MOJYyYEHHBIN PE3yIbTaT.

ITpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH, PEILATh JIMHEIHbIE
HEPAaBEHCTBA C OJIHOM NEPEMEHHOM U HX CHUCTEMbI, JaBaThb I'paUUECKyI0 HIUIIOCTPAIUIO
MHOX€ECTBa PELICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥  HMCHONB30BaTh (YHKUMOHAJIbHBIE TMOHATUS U A3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENesTh 3HAa4eHHWe (YHKIUU 10 3HAYCHUIO apryMEHTa,
OTpeIeATh CBOMCTBA (DYHKINH 10 €€ TpaduKy.

Crpouts rpaduku 3J€MeHTapHbIX (YHKIUN BUA:

y = kix, y = X2, y = x3,y = |x|, y = VX, onucbIBaTh CBOWCTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

K konmy oOydeHus B 9 kjacce OOyYarOIIMICS TONYYHT CIEAYIONUE NPEIMETHBIC
pe3yJbTaThI:

Yucia v BbIYMCICHUSA

CpaBHUBATh U YIIOPAIOYNBATE PALIMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA.

BoinonuaTe apudmernyeckue NEHCTBUS C PallMOHAIBHBIMHU YMCIaMH, COYETasl YCTHbIE U
NUCbMEHHBIE IPUEMBI, BHITIOIHSITH BEIUUCICHHS ¢ UPPALIMOHATIBHBIMU YUCIAMH.

HaxoauTs 3HaueHUs CTENEHEN C LEJIbIMM MTOKA3aTeIsIMU U KOPHEH, BBIUNCIIATH 3HAUECHUS
YHCIIOBBIX BBIPAXKECHHH.

OkpyrisaTh AEWCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pe3yJbTaTa BBIUMCICHUH,
OLIEHKY YHCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI 1 HEPaBeHCTBA

Pemarp nuHEWHblE W KBaJgpaTHbIE YpPAaBHEHUS, YPAaBHEHMs, CBOJASAIIMECS K HUM,
npocTeiime IpoOHO-PalMOHANIbHBIE YPaBHEHHUS.

Pemarb cuctembl IBYyX JIMHEWHBIX YpaBHEHHM C JBYMs MEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OJHO YpPaBHEHHE HE SIBJIACTCS IMHEHHBIM.

Pemate TekcToBBIE 3amaud anreOpandeckuM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WIH CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTH NpOCTEUIINE UCCIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHEHHeM TIpadUuecKux TMpeACTaBleHU (ycTaHaBIMBAaTh, MMEET JM YpaBHEHHE WIU
CUCTEMA YPaBHEHUU PEILIECHUS, €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh pelIeHHE
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aIIUCHIBATH PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEpPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOM HPSMO,
3aMMChIBaTh PEUICHUE C TIOMOIIbIO CUMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA P PEIICHUH Pa3IMYHbIX 331ad.

DOyHKIUHA

PacrniozHaBaTh PyHKIUHM U3y4eHHBIX BUJIOB. [ToKa3pIBaTh cCXeMaTUYECKH PaCIIOIOKEHUE Ha

KOOPJIMHATHOM TIOCKOCTH TpadukoB pyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
c,y=x3,y=1Xy = [x|, B 3aBucHMOCTH OT 3HauYeHHiT K03(PHUIIEHTOB, ONMCHIBATE CBOICTBA

G YHKIIHA.



Crpouts U M300pakaTh CXeMaTHYECKH IpaUKu KBaJApaTUYHbIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (PYHKIMH IO UX TpapuKaMm.

PacnioznaBaTh  KkBajgpatuuHyro (QyHKIUIO 10  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaJPAaTUYHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKHU, TEOMETPUH.

YucaoBble MOCAEI0BATEIBLHOCTH H IIPOrPeCCUH

Pacrnio3HaBaTh apuMETHUYECKYI0 U F€OMETPUYECKYI0 MPOTPECCUU IPU PA3HBIX CIIOCOOAX
3a/1aHusl.

BBINONMHATE BBIUMCIEHUS C HCHOJIb30BaHUEM (QOpMYT N-rO WieHa apu(MeTHYecKol u
r€OMETPUYECKON ITPOTPECCUM, CyMMBI IIEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON INIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCIIEIOBATEIBHOCTSMH, B TOM UYHUCIIE 3aJa4u
U3 PEANbHOM KHU3HH (C HCIIOIB30BAHUEM KAIBKYIATOPA, HU(POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne n/m Kontposububie  IlpakTuueckue
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Yucna u BeIUMCICHUS. PalioHanbHbIe o5 1 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
AnreOpanyecKue BBIPaXKEHUS 27 1 Bubmmorexa LIOK
p p https://m.edsoo.ru/7f415b90
VpaBHEeHUS 1 HEpABEHCTBA 20 1 bubmmorexa LIOK
pagie CPABeHC https://m.edsoo.ru/7f415b90
bubnanoreka [HOK
K . D 24 1
OOPAMHATEI 1 rpagpukit. DyHKIHH https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
IT 6 1
OBTOpeHHE 1 0000meHHe https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO HACOB IIO 102 5 0

I[TPOTPAMME


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3nesioB u TeM (uudpossbie)
Ne i/mm Konrpoabnubie IIpakTHueckue
MPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
bubnuorexa [JOK
1 Yucna u Beruncienus. KBaaparasie KOpHU 15 https:// m.edsi.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsb ¢ 1eIbIM 7 bu6mmorexa [JOK
nokasareyneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKEHUSI. 5 1 bubmuorexa [JOK
KBanparHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKEHHUS. 15 1 bubnnorexa [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBasipaTHbIe 15 1 bubmuorexa [JOK
ypaBHEHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK
ypaBHCHHI https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1 EES;H;/?;G;E;CI)_E)OI’I;N f417af8
8 Oynkunuu. OCHOBHBIE TOHATUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bubnnorexa [HOK
o DyHKupH. TucioBbIe PyHKLHH o https://m.edscL)i).ru/7f417af8
bubmmoreka [JOK
10 Hostoperne u ododuerme 6 2 https://m.edsci.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne i/mm Konrpoasunsie IIpakTuueckue
NporpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Hucna v BeruncieHus. JleicTBUTenbHbIE 9 bubnmorexa [JOK
qucia https://m.edsoo.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuotexa [JOK
OJTHOM TIEPEeMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHeHus v HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUI https://m.edsoo0.ru/7f419d08
VYpaBHeHust u HepaBeHcTBa. HepaBeHcTBa 16 1 Bubmmorexa HOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
Oymrut 16 L https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
YucnoBbIe IOCIEN0BATEILHOCTH 15 1 httos://m.edso0.ru/7f419d08
[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3alUs 18 1 bu6mmorexa [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KouunyecTBO yacos JJIeKTPOHHBbIE HU(POBBHIE
II/-H Tema YpoKa Beero KOHTpOJIbeIe HpaRTI/I‘IQCKI/Ie fI[:yT:eHI/IH 06pa30BaTeJIbeIe
padoThI padoThI pecypcbl
1 [ToHsiTHE pAITMOHAILHOTO YUCIA 1
) ApudmeTrnueckue IeiCTBHS C 1
palMOHATBHBIMH YHCIIAMU
3 ApudmeTrndeckre IeHCTBUS C 1
palroHANTbHBIMU YHCIaMH
4 Apudmernueckue IeicTBUs € 1
paloHaNIbHBIMU YHCIaMH
5 ApudmeTrnueckue IeiCTBHS C 1
palMOHATBHBIMH YHCITIAMU
5 ApudmeTrnueckue IeiCTBHS C 1
palrMOHATBHBIMH YHCIAMU
7 CpaBHeHue, yrnopsiIouYuBaHue 1
paloHaIbHBIX YUCEI
8 CpaBHeHue, ynopsijouuBaHue 1
palOHATBHBIX YHCE
9 CpaBHeHue, ynopsiouYMBaHue 1
palOHATBHBIX YHCEI
10 CreneHp ¢ HATYpaTbHBIM 1 bubnuorexa [JOK
HoKa3areseM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJIbHBIM 1 bubnuorexa [IOK

IIoKa3aTcjIeM

https://m.edso0.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

CrenieHs ¢ HaTypaJIbHbIM

bu6mmoreka [JOK

12 HOKa3aTesneM https://m.edsoo.ru/7f42154e
13 Crenenpb ¢ HATYpaJIbHBIM bubnuorexa [[OK
HoKa3areseM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJIbHBIM
noKasarTejieM
PemieHne ocHOBHBIX 3a/1a4 Ha
15 IpoOu, IPOLEHTHI U3 peabHON
MPaKTUKHU
Penrenue ocHOBHEIX 3a/1a4d Ha
16 JIpOOH, IPOLICHTHI U3 PEaTbHOU
MPaKTUKHU
Pemrenie ocHOBHBIX 3a7a4 Ha
17 JpoOH, IPOLIEHTHI U3 PEATbHOU
MPaKTUKHU
Pemenue oCHOBHBIX 3a/1a4 HA
18 IpoOu, IPOLIEHTHI U3 peaTbHON
MIPaKTUKHU
19 [Ipu3Haku 1eIUMOCTH, PA3I0KEHUS
Ha MHOXXHUTEJIU HaTyPAJIbHBIX YHCET
20 [Ipu3Haku 1eIUMOCTH, PA3I0KEHUS
Ha MHO>XMTEJIA HaTyPAJIbHBIX YNCET
91 Peanbnbie 3aBucumoctu. I[psamas u
o0OpaTHas MpoNOpPLHUOHAIBHOCTH
99 Peanbnbie 3aBucumoctu. I[psamas u
oOpaTHasi MPONOPIUOHAIIBHOCTH
93 Peanbnbie 3aBucumocTu. [Ipsimas u

oOpaTtHast MPOMOPIIHOHATIEHOCTH


https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbnbie 3aBucumoctu. [Ipsimas u

24
oOpaTHast MPOMOPIUOHATEHOCTH
o5 KonTponbhas pabota no teme
"PannonanapHbIe yncia'
26 BbykBeHHbIE BbIpaKEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyIisl
29 [Tepemennsie. [JomycTiumbie
3HAYCHUS TICPEMEHHBIX
[IpeoOpazoBanne OyKBEHHBIX
30 BLFI’pax(I;HHﬁ paCKpZITI/Ie CKOOOK 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MPHUBEICHUE TIOJJOOHBIX CJIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX
31 BBI:paH(I;HI/II?'I paCKpZITI/Ie CKOOOK 1 Bubmmorexa LIOK
’ https://m.edsoo.ru/7f41fd70
MpUBEICHUE TTOJJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
32 BBIPAXEHU, paCKpbITHE CKOOOK U
MIPUBEIEHUE TTOJTOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPAXEHU, pACKPBITHE CKOOOK U
MIPHUBEICHUE TIOJJOOHBIX CJIAracMbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmmoreka [JOK
moKasaTesieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEIEHH C HATYPAJIbHBIM bubmuoreka [JOK
roKasaTesieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmorexa [JOK

IIoKa3aTcjIeM

https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6mmoreka [JOK

37 Muzororetibt https://m.edsoo.ru/7f42276e

38 MHoOTO4ICHBI bubmmorexa LIOK
https://m.edsoo.ru/7f422930

39 CrnoskeHue, BbIYUTaHHUE, bubmnoreka [IOK
YMHO>K€HUE MHOTOUYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BEIYNTAHUE, bu6mmoreka [JOK
YMHO>KEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422cc8

41 CrnoskeHune, BRIYUTaHHUE, bu6mmoreka [JOK
YMHOKE€HHE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca

42 CrnoskeHue, BLIYUTaHHUE, Bbu6mmorexa [JOK
YMHOYXCHHUE MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopmyJIbl COKPAILIEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

44 DopmyJibl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopmyJibl COKPAILIEHHOTO bubmmorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopmyJibl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2

47 DopmyJibl COKPAILIEHHOTO bubmuorexa [JOK
YMHOXCHUS https://m.edsoo.ru/7f4251d0

48 Paznoxxenne MHOTOYJICGHOB Ha Bbu6mmorexa [JOK
MHOKHATETH https://m.edsoo.ru/7f423312

49 Paznoxxenne MHOTOYJICGHOB Ha Bbu6morexa [JOK
MHOXHTEIH https://m.edsoo.ru/7f4237fe

50 Pasnoxenne MHOTOYJIEHOB Ha bu6mmoreka [JOK

MHOXHUTCIIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

PaznoxxeHne MHOTO4JIEHOB Ha

51
MHOXKHUTENN
59 KonTponbhas pabota no teme
"Anrebpandyeckue BeIpaKeHUs"
YpaBHeHue, mpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHHI
JIuneiiHoe ypaBHEHHE C OAHOU
54 NEPEMEHHOM, pellieHne JINHEHHBIX
ypaBHEHUH
JIluneliHoe ypaBHEHHE C OAHOU
55 HepCMCHHO}I;Ip pelieHne HHHHCﬁHLIX Bubmmorexa OK
o https://m.edso0.ru/7f420482
ypaBHEHUH
JIuHeitHOE ypaBHEHHE C OJJHOM
56 NIEPEMEHHOM, PEIIEHNE JINHEHHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ momompio bu6mmoreka [JOK
ypaBHCHHI https://m.edsoo.ru/7f42064e
58 Pemenne 3ama4d ¢ moMoIipio bu6nmoreka [JOK
ypaBHEHUIA https://m.edsoo.ru/7f420806
59 Pemenue 3amau ¢ moMoOIIbIO bu6mmoreka [JOK
ypaBHCHHI https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ momompio bu6mmoreka [JOK
ypaBHCHHI https://m.edsoo.ru/7f420e6e
61 JIvHeiHOEe ypaBHEHHE C IBYMS bubnuorexa [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
62 JIluneliHoe ypaBHEHHE C IByMs bubnuoreka [IOK

NEePEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

CucreMa IByX JTUHEUHBIX

bu6mmoreka [JOK

63 YpaBHEHUIA C BYMs TIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ziByx JUHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU
65 Cucrema IiByX JUHENHBIX
YpaBHEHMH C IByMsI IE€pEMEHHBIMHU
66 Cucrema IByX JIMHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMHU
67 Pemenue cucteM ypaBHeHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUA Bubmmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUA Bubmmorexa IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHuUi
71 Pewenne cucreM ypaBHeHUN
79 KonTtponbHas pabora o teme bubnuorexa [IOK
"JIuHeliHble ypaBHCHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Toukn Ha psMOit Bubmiorexa LIOK
https://m.edsoo.ru/7f41de76
74 HucnoBsle IPOMEKYTKH Bubmmorexa OK
https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrositane Mex Ity TByMs TOUKaMH
KOOPAMHATHOW MPAMOM
77 Paccrositane Mex 1ty IByMs TOUKaMH

KOOPJMHATHOM IIPSIMOM


https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

HpHMO}/TOJ'IBHaSI CUCTCMA

bu6mmoreka [JOK

8 KOOpPJMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema bubnnorexa [IOK
KOOPJIMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX bubnnorexa [HOK
bopmynamMu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKoB, 3aIaHHBIX bubnnorexa [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
83 Urenne rpa)uKkoB peabHBIX bubmumoreka [IOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Yrenue Fpa(l)l:IKOB peaNbHbIX
3aBUCUMOCTEN
bubnnorexa [JOK
8 Homsrrie (ysicin https://m.edsi.ru/7f4lef06
86 I'padpux Gpynkumm
87 CgoiicTBa (pyHKIMH Bubmmorexa IOK
https://m.edsoo.ru/7f41f078
. . Bbub6anorexa LIOK
88 CofieTsa pyHKIif https://m.edsi.ru/?ﬂlflfe
89 JluneiiHast yHKIUSA bubmmorexa LIOK
https://m.edsoo.ru/7f427282
90 Jluneitnast pyHKIUSA Bubmmorexa IOK
https://m.edsoo.ru/7f427412
01 [TocTpoenue rpaduka TuHEHHOMN bubmuorexa [JOK

byHKIIUN

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
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[TocTpoenue rpaduka TuHEHHOMN
byHKITUN

I'paduk pynkunu y =[x|

I'padux pynkunm y =[x|
KoHnTtponbHas pabora 1mo Teme
"KoopauHatsl 1 rpaduku.

Oynkiun" / Beepoccuiickas
npoBepoyHas paboTa

HroroBast koHTpoIbHAs paboTa /
Bceepoccuiickas npoBepoyHas
pabora

IToBTOpEHKE OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kjacca,
000011IeHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METOJIOB Kypca 7 Kiiacca,
000011IeHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB Kypca 7 Kiiacca,
000011IeHNE 3HAHUHA

IToBTOpEHME OCHOBHBIX MOHATUHN U
METO/I0B Kypca 7 Kiacca,
000011IeHKE 3HAHUI

IToBTOpEHKHE OCHOBHBIX MOHITUHN U
METOJIOB Kypca 7 Kiacca,
000011IeHKE 3HAHU

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METOJIOB Kypca 7 Kiiacca,

bubmuoreka [{OK
https://m.edsoo.ru/7f41f50a

bu6mmoreka [JOK
https://m.edsoo.ru/7f429c6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f429f32

bu6mnoreka I[IOK
https://m.edsoo.ru/7f42a0e0

bu6mmorexa [JOK
https://m.edsoo.ru/7f42a27a

bubmanoreka [IOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

000011IeHNE 3HAHUNA

OBUIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102



8 KJIACC

KoauuyecTBo yacoB

DJIeKTpPOHHbIe N (poBbIE

Ne JlaTa
o/ Tema ypoka Beero Konrpoabunie IlpakTHueckue S — oOpa3oBaTe/IbHbIE
padoThI padoTbI pecypcnl
1 KBaapartHbIii KOpeHb U3 YUCIIa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
5 [onsaTue 06 nppanoHaILHOM 1 bubmumoreka [IOK
qucle https://m.edsoo.ru/7f42eaaa
3 JecsaTruunble MPUOTHUKESHUS 1
UPPALMOHATIBHBIX YUCEI
4 JlecsaTiaHbIC PUOTUKCHHUS 1
UPPALMOHATIBHBIX YUCEI
5 JelicTBUTENBHBIE YKCIIA 1
6 CpaBHEHHE TEHCTBUTENBHBIX 1
yucen
7 CpaBHEHHE IEHCTBUTENBHBIX 1
yucel
3 Apudmernueckuil KBaJpaTHbIHI 1
KOpEHb
9 YpaBHeHue BHIa X* = a 1
10 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo0.ru/7f42d862
11 CaoticTBa apupMeTUIECKUX 1 bubnmorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo0.ru/7f42d862
12 [TpeoOpa3oBaHue YMCIOBBIX 1 bubnuoreka [IOK

BLIpa)KeHHfI, CoACpIKaAINX

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

KBaJIpaTHbBIC KOPpHHU

[IpeoOpazoBanme YUCTOBBIX

13 BBIPKECHHM, COAEPIKALTUX bubmmorexa [TOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHHU
IIpeoOpaszoBaHre YNCITIOBBIX
14 BLI:pancIe)HHﬁ COJIEpIKAIINX bubmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHue YUCITOBBIX
15 BLFI)pa)KI:?HHfI coaepKalmx bubmorexa HOK
’ https://m.edsoo.ru/7f42e262
KBaJIpaTHBIE KOPHU
16 CTeleHn ¢ LENILIM ITIOKa3aTeIEM bubmotexa [JOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepsl 00bEKTOB OKPYKAIOMIETO
17 Mupa (0T AIEeMEHTaAPHBIX YACTHII bubmuoreka [{OK
JI0 KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIbHOCTh MTPOLIECCOB B
OKPY>KaIOIIeM MHUPE
18 CBOJICTBA CTEIIEHHU C IIEIBIM bubnanoreka [HOK
IIOKa3aTeJIeEM https://m.edso0.ru/7f435648
19 CBolicTBa CTEIICHHU C ICITBIM bu6mmoreka [JOK
nokasareyieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C LEJIBIM bubmuoreka [{OK
nokasareyieMm https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LEJIbIM bubmuoreka [{OK
ITOKa3aTeJIeEM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTEIICHHU C ICITBIM bu6mmoreka [JOK

IoKa3aTcJjIeM

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagpatHblii TpéxuneH

24 KBanpaThblii TpéxuneH
o5 PasnoxxeHne kBaapaTHOro bubnumoreka [IOK
TpEXUIeHa HA MHOKHUTEITN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue KkBagpaTHOTO bu6mmorekxa [JOK
TpEX4sieHa Ha MHOXKHUTEITN https://m.edsoo.ru/7f42fd38
KonTtpoarHas padora 1mo TeMam
27 "KB;II[)paTHHe IIzOpHI/I. Crenenu. Bubmiorexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpaTHbiii TpexwieH"
bub6mnoreka [IOK
28 Adreparriecias Apods hitps://m.eds00.ru/7f430382
JlomycTrMble 3HAYECHHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvecKkue BoIpaKeHUs
JomycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOSIINX B
anreOpanyecKre BEIPaKEHUS
31 OCHOBHOE CBOMCTBO bubnuorexa [JOK
anredpanyeckoi Ipoou https://m.edsoo.ru/7f4308e6
32 Coxkparienue apobeit bubmmorexa LIOK
https://m.edsoo.ru/7f430a8a
33 Cokpaienue apooei bubmotera [IOK
https://m.edsoo.ru/7f430f44
34 Cokpaienue apooei bubmmorexa [JOK
https://m.edsoo.ru/7f430f44
CnoxeHue, BEIYUTAHUE, BuGmiorexa LIOK
35 YMHOXEHUE U JICIICHHE

anredpandeckux apooeit

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

36

37

38

39

40

41

42

43

44

45

46

CroxeHue, BEIYUTAHHE,
YMHOXXCHHUE U JICTICHUE
anreOpanyeckux aApooeit

CrnoxeHune, BRIYUTAHHUE,
YMHOXEHUE U JIEICHNE
anreOpanvecKkux apooei
CnosxeHue, BEIYUTAHUE,
YMHOXXEHUE U JICTICHHUE
anredpandeckux apooeit

[IpeoOpazoBanue BEIpAKEHUH,
coJIeprKaliX anredpanyeckue
Ipodu

[IpeobpazoBaHue BeIpakeHUIH,
coJepKalX anredpandecKue
Ipobu

[IpeoOpa3zoBaHme BEIpaKEHUH,
coJiepKalx anredpandeckue
npobu

KonTponbnas pabota no teme
"Anrebpanyeckas 1poOp"

KBanpatHoe ypaBHeHUE

Henomnnoe KBaApPAaTHOC YPAaBHCHUC

Henonnoe KBaAPATHOC YpPaBHCHUC

dopmyna KOpHEN KBaJIpaTHOTO
YPaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4315c0

bu6mmoreka [JOK
https://m.edso0.ru/7f4318c2

bub6mnoreka [IOK
https://m.edsoo.ru/7f431a20

bubnanoreka [HOK
https://m.edsoo.ru/7f43259c¢

bu6mnoreka I[IOK
https://m.edsoo0.ru/7f432736

bu6mmoreka [JOK
https://m.edsoo.ru/7f432736

bubnanoreka [HOK
https://m.edso0.ru/7f431d36
bubmnoreka [IOK
https://m.edsoo.ru/7f42eela
bu6nmoreka [JOK
https://m.edsoo.ru/7f42eela
bu6mmorexa [JOK
https://m.edsoo.ru/7f42eela
bubnnoreka [HOK
https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

dopmyiia KOpHEH KBaJpaTHOTO

bu6mmoreka [JOK

4 ypaBHEHHUS https://m.edsoo.ru/7f42f3f6
48 ®opmyna KOpHEN KBaJIpaTHOTO bubnnorexa [IOK
ypaBHCHHUS https://m.edsoo.ru/7f42f5a4
bubnuorexa [IOK
9 Teopewa Buera https://m.edsi.ru/7f42fef0
bubnnorexa [IOK
>0 Teopena Bitera https://m.edsi.ru/7f430076
51 Pemnienue ypaBHEeHM, CBOASAIIIUXCS bu6mmoreka [JOK
K KBaJJPaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHuUl, CBOASAIIMXCS bubmumoreka [IOK
K KBa/IPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpoOHO- bubnnorexa [IOK
panroHaJIbHbIC YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoOHO- bubmuorexa [JOK
parroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3a4a4 C bu6mmorexa [JOK
MIOMOIIIBIO KBAPATHBIX YPaBHCHUM https://m.edsoo.ru/7f42f75c
56 Penrenne TeKCTOBEIX 3a1au C bu6mmoreka [JOK
MOMOIIbIO KBaJIPATHBIX YpaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KoHnTtponbHas pabota 1o Teme bubmuorexa [JOK
"KBaapaTtHbie ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuHeiiHOE ypaBHEHHUE C IByMS
58 MEPEMEHHBIMH, €ro rpaduk,
MIPUMEPHI PeIlIeHUs] ypaBHEHUH B
LEJBIX YHCIIax
59 JInHeiiHOe ypaBHEHHUE C IByMS

NEPEMEHHBIMHU, €ro rpaduk,


https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

60

61

62

MIPUMEPHI PeIlleHUs] ypaBHEHUH B
ENBIX YUCIIaX

JIuHeitHOe ypaBHEHHE C IBYMS
MepeMEHHBIMH, €T0 TpaduK,
MIPUMEPHI PEIlIeHUs] ypaBHEHUH B
HENBIX YUCIax

Pemenue cuctem IBYX JTUHEHHBIX
YpaBHEHUH C IBYMs NIEPEMEHHBIMU
Pemenue cuctem IByX JTUHEHHBIX
yYpaBHEHUH C IBYMs IEPEMEHHBIMU

63

64

65

66

67

68

Pemenue cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

[Ipumepsl pemenus cucreM
HEJIMHEWHBIX YPaBHEHUH C IBYMSI
[IEPEMEHHBIMU

[IpuMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALIUS
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPABHEHUI C
JBYMsI IEPEMEHHBIMU
I'padpuueckas uHTEpIIpETAIIUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPABHEHUM C
JBYMsI IIEPEMEHHBIMU

PelieHne TeKCTOBBIX 3a1a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

bubmnoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Penrenne TekCcTOBBIX 3aJa4d C

09 IIOMOILBIO CUCTEM YPaBHEHUI
70 Pemrenne TeKCTOBBIX 3a71a4 €
MTOMOIIBIO CUCTEM YpPaBHEHUI
71 HucnoBsle HEPAaBEHCTBA U UX
CBOICTBa
79 I{1/1(:310131’1e HEPaBEHCTBA U UX
CBOIiCTBa
73 HepaBeHCTBO ¢ 0HOI TepeMeHHON
JIuneliHble HEpABEHCTBA C OJTHON bubnuoreka [IOK
74 .
NIEPEMEHHO U MX pPEIICHUE https://m.edsoo0.ru/7f42c692
75 JIvHeliHbIe HEPaBEHCTBA C OJHOM bu6mmoreka [JOK
NEpEeMEHHO U UX pelieHne https://m.edsoo.ru/7f42c840
76 JInHelinpie IjepaBeHCTBa C OJTHOU
NIEPEMEHHOM 1 X pelIeHne
77 Cuctembl TUHEHHBIX HEPABEHCTB C bubmmorexa [JOK
OJTHO¥ MEePEMEHHON M UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucrteMbl TUHEUHBIX HEPABEHCTB C bubmuorexa [JOK
OJTHOH MEpPEMEHHON M UX peIICHHe https://m.edsoo.ru/7f42cd2c
79 CI/ICTfMH JIHHCI)'IHB‘I'X HEPABEHCTB C
OJIHOI MepeMEeHHON U UX pelIeHHe
N3obpakenue pemeHus
80 HHHeﬁpHoro He;)aBCHCTBa U UX Bubmiorexa LIOK
. 3 https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPSIMOM
N3obpakenue pereHus
81 nHHeﬁpHoro He;)aBeHCTBa U UX Brbmiorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCJIOBOH MPsIMOI
82 KoHTponbHas pabora 1mo Temam



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

"HepasenctBa. CucteMbl

ypaBHeHHUN"
bubnnorexa [IOK
83 Homsrie (ysicuiin https://m.edsi.ru/7f433c12
84 OO6nacth ornpeaeseHus u bubnuorexa [IOK
MHO>KECTBO 3HaYCHUH (pyHKINU https://m.edsoo.ru/7f433d84
85 CniocoOsI 3a1anust QyHKIUH
86 I'padux Gpynkumm
87 CoiicTBa pyHKINH, UX
oroOpakeHne Ha rpaduke
88 Urenne u mocTpoeHue rpaukoB
byHKIII
89 [Tpumeps! rpadukoB QyHKITUH,
OTpaXaroIlIKX pealbHbIE MPOIECCHI
0 oparmy mponopone. BrGiorexa LIOK
SABHCHMOCTH, 11X rpaduKi https://m.edsoo.ru/7f434bbc
91 ['unep6ona
bubnnorexa [HOK
%2 Pinepbora https://m.edS(I)lo.ru/7f4343e2
bubmmorexa [JOK
%3 Tpaduic pymcuiit y = x* https://m.edsci.ru/?f434572
=2 y=x3y=VY =
94 Egjggg;ti’eczo’eﬁe;e;{ie " Bubmmorexa IOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM YpaBHEHHMA
95 ITloBTOpEHNE OCHOBHBIX IIOHATHN U bubnuoreka [IOK

METOJI0OB KypCOB 7 U 8 KJIaCCOB,

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

96

97

98

99

100

101

102

000011IeHNE 3HAHUH /
Bcepoccuiickas npoBepoyHas
pabora

Hrorosast koHTpoOIbHAs paboTa /
Bcepoccuiickas mpoBepouHas
pabora

IToBTOpEHNE OCHOBHBIX OHATHUN U
METOJI0OB KypCOB 7 1 8 KJIaCCOB,
000011eHNE 3HAHUHT

IToBTOpEHNE OCHOBHBIX OHATUN U
METOJ/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUHA

IToBTOpEHME OCHOBHBIX MOHITUH U
METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUI

[ToBTOpEHHE OCHOBHBIX MOHATHN U

METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o011eHne 3HaHu’

IToBTOpEHNE OCHOBHBIX NOHATUN U

METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeHHE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

bu6mmoreka [JOK
https://m.edsoo.ru/7f434eb4

bubnanoreka [HOK
https://m.edsoo.ru/7f43736¢

bu6mnoreka I[IOK
https://m.edso0.ru/7f437510

bu6mmoreka [JOK
https://m.edsoo.ru/7f4376b4

bubmuoreka [{OK
https://m.edsoo.ru/7f436b88

bu6mmoreka [JOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KoaundyecTBo 4acoB

DJIeKTpPOHHbIe N (poBbIE

Ne JlaTa
o/ Tema ypoka Beero Konrpoabunie IlpakTHueckue S — oOpa3oBaTe/IbHbIE
padoThI padoTbI pecypcnl
PammmonannHBIC Uncia,
1 HMppaMOHATBHBIE YHCIIa, KOHEYHBIC 1
1 OECKOHEYHbIE IeCATUYHBIE ApoOU
MHO0XeCTBO JI€HCTBUTENBHBIX
2 qucell; 1eUCTBUTENbHBIC YHCTIa KaK 1
OCCKOHEYHBIC JECATUIHBIC TPOOH
B3aumHo oiHO3HAYHOE
COOTBETCTBHE MEXKIY MHOKECTBOM
3 NeMCTBUTENBHBIX YHCET U 1
MHO>KE€CTBOM TOYEK KOOPAMHATHOU
IPSAMOI
CpaBHEeHHE IEHCTBUTENBHBIX YHCET,
4 apupMeTHYeCcKre NeHCTBUSA C 1
NENUCTBUTEIHLHBIMU YHCIIAMU
5 [TpubnmxEHHOE 3HAaUEHNE 1
BEJTMYUHBI, TOYHOCTH MPUOITMIKCHUS
6 OxpyriieHre Yrcen 1
7 OxkpyrieHue gucen 1
3 [Tpukuaka u oreHKa pe3yabTaToB 1
BBIYHCIICHUI
9 [Ipukuaka v oreHKa pe3yIbTaToB 1
BBIYUCIICHUI
10 JIuneitnoe ypaBHeHue. Pemenue 1 bu6mmorex [IOK



YpaBHEHUH, CBOASAIINXCS K
JIMHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f43bf66

11 yYpaBHEHUH, CBOISIINXCS K
JIMHEHHBIM
KBanpaTtHoe ypaBHeHUe. PemeHnue
12 ypal)jlfeﬂnﬁ cﬁnxmnxcn K bubmmorexa [JOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanpartHoe ypaBHeHue. Pemenue
13 ypa}f}I:GHI/Iﬁ c}g;nﬂmnxcsl K bubmorexa HOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBaapaTHble ypaBHEHUS Bubmmorexa OK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
IIpumepsl penieHus ypaBHEHUN
16 TpeTbel U 4eTBEPTON CTeNeHeN
pasoKeHUEM Ha MHOXKHUTEITH
IIpumepsl penieHus ypaBHEHUI
17 TPEThEN U YETBEPTOU CTENEHEN
pa3oXeHUEM Ha MHOKHUTEIN
18 Pemenne npoO6HO-pannoHaIbHBIX bu6mmorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue nqpoOGHO-paninoHaIbHBIX bu6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Perenne TeKCTOBBIX 3a4a4
anredpandecKumM MeTOI0M
21 Pemienue TekCTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

22

anre6panquI<I/IM MCTOJO0M

Penrenue TekCcTOBEIX 3a/1a4
anredpanvyeckuM MeTOI0M

23

Konrponbnas padora no teme

"YpaBHeHUsI ¢ OTHOM HlepeMeHHON"

24

25

26

YpaBHEeHHE ¢ IBYMsI IEPEMEHHBIMHU
U ero rpaduk

YpaBHEHHE C IBYMS ITEPEMCHHBIMHU
U ero rpaduk

Cucrema IByX TUHEHHBIX
YpaBHEHHH C IBYMs NIEPEMECHHBIMU
U €€ pereHne

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema IByX JIMHEMHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ pelieHue

28

29

CucremMa JBYX JTMHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ pelICHUE

Cucrema J1ByX JUHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ perieHne

30

31

Pemenue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, &
Jpyroe — BTOPOU CTETNIEHU
Pemenue cucrem nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpYyroe — BTOPOM CTENEHU

bu6mmoreka [JOK
https://m.edsoo0.ru/7f43d23a

bubmnoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemienue cucrem AByX ypaBHEHUH,



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

OJTHO U3 KOTOPBIX JIMHEWHOE, a
IpYyroe — BTOPOH CTEIIEHU

Pemenne cucreM nByX ypaBHEHUH,

33 OJTHO U3 KOTOPBIX JIMHEHHOE, a
IPYroe — BTOPOH CTEIICHU
I'paduueckas HHTEpIIpETALIUSL
34 CUCTEMBI YpaBHEHUH C IBYMS
MIepEeMEHHBIMU
35 Pemenue TekcTOBBIX 33024
anreOpandeckuM crocooom
36 Pemenne TekcTOBBIX 3a7a4
anreOpanyeckuM crocoOom
37 KonTponbhas pabota no teme
"Cucrembl ypaBHEHUN"
HucnoBbie HEPABEHCTBA U UX
38 CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
JluneiiHble HEpaBEHCTBA C OJJTHOM bubnnorexa HOK
40 .
[IEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIuneitnbie I:IepaBeHCTBa C OTHOM bubmmorexa [JOK
MEPEMEHHOM U UX pEelICHUe https://m.edsoo.ru/7f43af08
JIuHeiHbIe HEpaBEeHCTBA C OJJHOM bu6mmoreka [JOK
42 .
MIEPEMEHHOM U UX peLICHHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MH J'II/IHGfIHBfX HEPaBEHCTB C
OJTHOM NMEepeMEeHHON U UX pelIeHUe
44 Cucrembl TMHEHHBIX HEPABEHCTB C

OJIHOM IEPEMEHHON U UX PEILICHHE


https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucTeMbl TUHEHHBIX HCPABCHCTB C

45 OJIHOM IIEPEMEHHON U UX PELICHUE
46 KBagpatHble HEpaBEHCTBA U UX bubnnorexa [IOK

pelicHre https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX bubnnorexa [HOK

pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HepaBeHCTBA U MX bubnnorexa [IOK

peleHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U HX

pelieHue
50 KBanpaTHble HEpaBEHCTBA U MX

pelieHue

I'padmyeckas nuHTEpHIpETALIUS
51 HZp;bBeHCTB u CHCTSMI;ep;BeHCTB C Bubmmorexa HOK

https://m.edsoo.ru/7f43b098

IBYMS TIEPEMEHHBIMA

I'paduueckas naTepnperamms
52 HEPABEHCTB U CUCTEM HEPABEHCTB C

JBYMS IEpEMEHHBIMU
53 KonTponbhas padota no teme

"HepaBencrna"
54 KBangparnunas Qynkuus, e€ rpadux bubmumoreka [IOK

U CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pysnkius, e€ rpaduk bubnnorexa [JOK

U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBangparnunas ynkius, e€ rpadux bubmuorexa [{OK

¥ CBOiCTBa https://m.edsoo.ru/7f4399b4
57 [TapaOoia, KOOpAMHATEI BEPILIMHBI bubmumorexa [IOK

napaboJibl, OCb CHMMETPUU

https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

58

59

napaboJIbI

[Tapabomna, KOOpAUHATHI BEPIIUHBI

napaloJibl, OCb CHMMETPUU
napaboJIbI

[Tapabomna, KOOpAUHATHI BEPIIUHbI

napaboIIbl, 0Cb CHMMETPHH
napaboJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a03a

Bbu6morexa [JOK
https://m.edsoo.ru/7f43alac

60

[Tapabona, KOOpAUHATHI BEPIINHBI

napaboIIbl, 0Cb CHMMETPHH
napaboibt

bubmuoreka [JOK
https://m.edsoo.ru/7f43a31e

61

62

63

64

[Tapaboia, KOOPAUHATHI BEPIIIMHBI

napaboIibl, 0Cb CHMMETPHUH
napaboIIbl

[Tapaboia, KOOpAUHATHI BEPIIIHHBI

napaboibl, OCh CHMMETPUU
napaboJIbI

I'paduku pynkuuit: y = kx, y =kx +

b, y=k/x, y=X°, y=VX, y=[x|

I'paduku pynkumit: y = kx, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

65

66

67

I'paduku pynkuumit: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=|X|

I'paduku pynkuuit: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=Ix|

I'paduxu pynkmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

68

I'paduku pynkumit: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|


https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

69 KoHnTtponbHas paboTta mo teme bubmuorexa [{OK
"OyHKIHN" https://m.edsoo.ru/7f43ab84

70 IlonsaTHe yncIoBOM bubmnoreka [IOK
HOCJIEI0BATEIFHOCTH https://m.edsoo.ru/7f43e6c6
3asiaHue MociIe10BaTeIbHOCTH

71 peiyppeHTHOﬁ z)opMynoﬁ u Bubmmorexa OK

. https://m.edsoo.ru/7f43ebda

dhopmymoit N-ro wieHa
Apudmernueckas u bubnuorexa LIOK

72
reoOMEeTpUYECKasl IPOTPECCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmuorexa [JOK
reOMETPHYECKAs IIPOTPECCHH https://m.edsoo.ru/7f43f3b4
@opMyisl N-TO YIeHa

74 apu(pMETHIECKON 1 bubnuorexa [JOK
r€OMETPHUECKOM MTPOrPECCHI, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJICHOB
@opMyIisl N-T0 YjIeHa

75 apu(pMETHIECKON 1 bubnuorexa [JOK
reOMETPHYUECKOM MTPOrPECCH, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@opMyIisl N-T0 YjIeHa

76 apu(pMeTHIECKON 1 bubnuorexa [JOK
TeOMETPUYECKON MPOTPECCHid, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB
@opMyIisl N-T0 YJIeHa

77 apu(pMETHIECKON U bubnuorexa [IOK
r€OMETPHYUCCKOM MTPOrPECCHi, https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N YJICHOB

78 ®opmyisl N-ro wieHa bubnuoreka [IOK


https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

79

80

apu(pMeTHIECKON U
F€OMETPUYECKON ITPOrPECCUi,
CYMMBI IIEPBBIX N YJIECHOB

N3o0pakeHune 4eHOB
apudmeTnyeckoii u
reOMETPUYECKON Mporpeccuid
TOYKaMHU Ha KOOPJAUHATHOU
IJIOCKOCTH

N3o0pakeHue 4ieHOB
apu(pMeTHIECKON U
TE€OMETPUYECKOU ITPOrPECCUI
TOYKaMHU Ha KOOPJAMHATHOU
IIJIOCKOCTH

https://m.edsoo.ru/7f43f8a0

81

82

83

84

85

86

JInHeHbBI U SKCIOHEHIINATIbHBIA
poct

CroxHbI€ TPOIIEHTHI

CnokHble IPOLIEHTHI

KoHnTtponbhas paboTta mo teme
"YUucnoBble NOCIEN0BATEILHOCTH"

[ToBTOpeHME, 00600IIeHUE 1
cUCcTEMAaTH3aINs 3HaHUH. 3aInCh,
CpaBHEHUE, IEUCTBUS C

eV CTBUTEIBHBIMU YHCIIAMH,
YHCIIOBas MpsMast

[ToBTOpEeHME, 0000IICHNE U
CHCTEMaTHU3allus 3HAHHA.

bu6mnoreka I[IOK
https://m.edsoo.ru/7f43fe0e
bu6mmorexa [JOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

HpOHCHTH, OTHOLICHUA, ITPOIIOPIINHU

[ToBTOpeHmE, 0600IICHNE U

87 CUCTeMAaTH3aINS 3HAHUH.
Oxkpyrienue, npuOIMKEHUE, OIICHKA
[ToBTOpeHME, 00600IICHUE 1

88 cucTeMaTu3alus 3HaHuil. Pemienue bubmuoreka [JOK
TEKCTOBBIX 337124 apU(PMETHUCCKIM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpeHME, 00600IICHUE 1

89 cucTeMaTu3alus 3HaHuil. Pemienue bubmuoreka [JOK
TEKCTOBBIX 33/1a4 apu(hMETHICCKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpeHue, 06001IeHUE U

90 cucTeMaTu3alys 3HaHuil. Pemenue bubmuoreka [JOK
TEKCTOBBIX 3a/1a4 apu(PMETUICCKUM https://m.edsoo.ru/7f443fea
criocobom
[ToBTOpeHue, 06001IeHUE U

91 cUCcTeMaTH3alys 3HaHUM. bubmuoreka [JOK
[IpeobpaszoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHUE U

92 cucTeMaTH3alus 3HAHUI. bu6mmoreka [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE U

93 CHUCTEMAaTH3alMs 3HAHUM. bubmuoreka [{OK

[TpeobpazoBanue anredpandecKux
BI)Ipa)KCHHfI, A0IMYCTHUMBIC 3HAYCHUA

https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

95

96

97

[ToBTOpEHME, 0000IICHUE U
CUCTEMAaTU3alUs 3HAHUM.
[IpeobpaszoBanue anredpandecKux
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHUS
[ToBTOpeHue, 060061IeHNE U
cucTeMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHUE, CBOMCTBA U3YUCHHBIX
byHKIUH

[ToBTOpeHue, 0600IICHUE U
cucTeMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHUE, CBOMCTBA U3YUCHHBIX
byHKIUH

[ToBTOpEHME, 0600IICHUE U
cucTeMaTh3anus 3HaHui. OyHKIIH:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

bu6mmorexa [JOK
https://m.edsoo.ru/7f444a94

bu6mmoreka [JOK
https://m.edsoo.ru/7f444c56

bu6mmoreka [JOK
https://m.edsoo.ru/7f444f44

bubmuoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEHME, 0600IICHUE U
cucremMaTru3anus 3HaHuil. OyHKImH:
MOCTPOCHHE, CBOMCTBA N3YUYECHHBIX

byHKIUH

bubmuoreka [{OK
https://m.edsoo.ru/7f4452¢6

99

100

101

[ToBTOpEeHME, 0600IICHUE U
CHUCTEMaTHU3alus 3HAHUM.
I'padpuaeckoe pemenne ypaBHEHUI
U UX CUCTEM

[ToBTOpeHME, 00600MIIeHUE 1
cHCTEMATH3aINS 3HAHUH.
I'padpuaeckoe pemenne ypaBHEHUI
U UX CUCTEM

WtoroBas koHTpoJbHas paboTa

bubmnoreka [IOK
https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

O06001IeHEe ¥ cUcTeEMaTU3alUA
102 m . 1

3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 102






MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHA OCHOBHOH
OBPA3OBATEJILHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIEeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabrarta
1 Uucna v BBIYUCIICHUS
11 BoimonusATe,  coyeras  yCTHbIE M INHUCBMEHHBIE  NPHUEMBI,
' apudmeTryeckue AeWCTBUS C PallMOHAIBHBIMHU YHCIIAMU
Haxomute ~ 3HaueHHMsT ~ YUCIOBBIX  BBIPAXKEHUH,  MPUMEHSTh
1.2 pa3zHo00pa3Hble CIOCOObI M MPUEMBI BBIYUCICHHS 3HAUEHUN APOOHBIX
BBIpAXKEHUH, cofiepKaiuxX 0OBIKHOBEHHBIE U AECATUYHBIE APOOH
[lepexogute 0T oaHOM (opMbl 3amMcu 4YHMcen K  ApYyrou
13 (mpeoOpa3oBBIBaTh  JACCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHIHYIO IPOOB)
1.4 CpaBHMBaTh U yNOPSJ0UYMBATH PALIUOHAIBHBIE YKCTIA
15 Okpyriarh yucia
BbINOMHATE NPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHUW YHUCJOBBIX BBIPAKCHUM. BBINOMHATH JEUCTBUS €O
CTENEHSIMHU C HATYpaJIbHBIMU MTOKA3aTeIIMHU
17 [IpuMeHsITh NpU3HAKU JAEIUMOCTH, pa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCET
Pemlate  mpakTHMKO-OpMEHTHMPOBAHHBIE  3aJadyd, CBA3aHHbIE C
OTHOILIEHHEM BEJINYHH, IIPONOPLHOHAIBHOCTBIO BEJINYMH,
1.8 MPOLEHTaMH, HWHTEPIPETUPOBATh pE3yJNbTaThl pEIIeHUus 3a7ady C
y4€TOM OTpaHUYEHHMI, CBSI3aHHBIX CO CBOWCTBAMHM PacCMaTPUBAEMbIX
00BEKTOB
2 Anrebpanyeckue BbIpaXeHUS
21 Vcnonp3oBaTe  anreOpandeckyrd TEPMUHOJOTHIO W CHMBOJIHUKY,

IPUMCHATDb eé B mpouecce OCBOCHUA yqe6H0ro MaTcpHraia



Haxonute 3HaueHusi OYKBEHHBIX BBIPQXEGHUH TIpU  3aJaHHBIX

22 3HAYEHUSX MTEPEMEHHBIX
23 BoinonHsATe mpeoOpazoBaHUS 1IEJIOTO  BBIPAXKEHHS B MHOTOYIEH
' MIPUBEICHNEM NOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbINOMHATE YMHOXKEHHE OAHOWIEHA HA MHOTOYJIEH M MHOTOWIEHA Ha
24 MHOTOWICH, TPUMEHATH (OpMYyJbl KBaapaTa CyMMBI W KBajpaTa
pa3HOCTH
OcCyIEeCTBIATh pa3I0KEHUE MHOTOWIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKHM OOILEro MHOXHTENS, TPYIIIUPOBKH ClaraeMsix,
npuMeHeHHs (OpPMYJT COKPALIEHHOTO YMHOKEHUS
28 [TpumensTh mpeoOpa3zoBaHUSI MHOTOUWICHOB JIJISl PEILICHUS Pa3TMYHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Hcnons3oBaTh CBOMCTBA CTENEHEW C HATypajIbHBIMHU IIOKa3aTeNIIMHU
' IUI IpeoOpa30BaHUs BHIPAKEHUN
3 VYpaBHEHUs U HEPABEHCTBA
Pemarp nuHelHbIE YypaBHEHHsS C OJHOM MEPEMEHHOW, MPUMEHSSI
3.1 IIpaBWJa MEPEX0A OT UCXOAHOIO YPaBHEHMSI K PAaBHOCUIBHOMY EMY.
[IpoBepsTh, SBISIETCA JIM YUCIO KOPHEM ypaBHEHUS
3. [IpumensTe rpaduueckue MeTOAbl NPU PEIIEHUH JIUHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 ITonOupate npuMepsl Nap YKUCEN, ABISIOUMXCA PELIEHUEM JTUHEMHOTO
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
CrtpouTh B KOOpJMHATHOM ITUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemats cuctembl IBYX JUHEWHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU,
' B TOM 4HCJIE TpapUUecKu
CocTaBnsATh U pelaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHUH 10 YCIOBUIO 3a/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YEeHHBII pe3yinbTar
4 Koopaunats! u rpaduku. OyHkinm
N300paxaTh Ha KOOPAWHATHONW NPSIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh

YHCJIOBBIE TPOMEKYTKH Ha alNreOpandeckoMm s3bIKe




Ormeuatre B KOOpI[HHaTHOfI IIJIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOp/AMHAaTaM
43 Crpouts rpaduku auHerHbIX QyHkuuid. CtpouTs rpaduk GyHKIUN Y
' = [x|
OnwuchiBaTh C MOMOINBIO (PYHKIWH W3BECTHBIC 3aBHCHUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PpACCTOSHHE, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTh, BpeMsi, 00BEM pabOThI
4.5 HaxonuTh 3HaueHne QyHKIMM MO 3HAYEHUIO €€ apryMeHTa
[Tonnmats rpapuyeckuif crnoco0® MNpeACTaBIEHUS M aHaJIN3a
4.6 nH(popMaIuK, W3BJICKATh W HMHTEPIPETUPOBATH HHGOPMAIUIO W3
rpauKOB peabHBIX MTPOLECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 0011Iero 00pa3oBaHus
pe3yJbTarTa
1 Hucna v BBIYUCIECHUS
Hcnonb3oBaTh  HayalbHbIE  TPEACTABICHUS O  MHOXECTBE
11 JNEWCTBUTENBHBIX YHCEN ISl CPAaBHEHHSI, OKPYTJICHHSI M BBIYUCIICHHH,
' n300pakaTh JCWCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPAMHATHOU
IpsAMOM
[IpumensaTs 1NOHATHE  apUPMETUYECKOrO  KBaJAPaTHOTO  KOpHS,
12 HaXOJIUTh KBAJpaTHbIE KOPHHU, HCIOJB3Ysl MPH HEOOXOAMMOCTHU
' KaJbKYJISTOP, BBITOIHATH MPEOOPA30BAHUS BBIPAKEHHH, COJCPKAIITIX
KBaJ[paTHbIE KOPHH, UCTIOJIb3Ysl CBOWCTBA KOPHEH
L3 Hcnonb3oBaTe 3amucu  OONBIIMX M MajbIX YHCENI C IOMOIIBIO
' JECATUYHBIX ApoOeit u creneHei yncna 10
2 AnrebpanyecKkue BEIpaKCHUS
[TpuMeHSATh TMOHATHE CTENEHH C IENbIM IOKa3aTeJeM, BBIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJAEP)KAIIMX CTENEHU C ILEIbIM
nokasaresneM
”5 BbBIMONHATE  TOXKIECTBEHHbIE  MPEOOpa3oBaHUs  PALMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI HeﬁCTBHﬁ Haag MHOTOYWJICHAMHU H



2.3

2.4

anreOpandecKuMu ApoOsSIMuU
PacknanpiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIN

[TpumensaTh npeoOpa3oBaHUsl BBIPAKEHUN ISl PEICHHS PAa3TUUHBIX

3aJla4 U3 MaTCMAaTUKHU, CMCIKHBIX IIPEAMETOB, U3 pCaHBHOﬁ IIPAaKTHUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemate sMHEVHBIC, KBaJgpaTHbIE YpPAaBHEHUS W PALMOHAIBHBIC
YPaBHEHUSA, CBOASAILIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IABYMs

NEPCMECHHBIMU

3.2

3.3

[IpoBoauTh MPOCTEHINNE HCCIECAOBAaHUS YPAaBHEHHM U CHCTEM
ypaBHeHMH, B TOM 4YHCI€ C TPUMEHEHHEM TrpaduyecKux
IpeJIcCTaBlIeHU (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

ypaBHeHI/Iﬁ peuIiCHuA, €CIIN UMECT, TO CKOJIBKO, U npoqee)

[lepexomuts OT cioBecHOM (HOPMYJUPOBKM  3amadyd K €€
anreOpanvyeckod MOJIENHM C MOMOIIBIO COCTABJIECHUS YPaBHEHUS WU
CUCTEMbl  ypaBHEHUMN, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

k/x

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JUHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI,
naBaTh  TIpaUUYECKyr0  WJUIIOCTPAIIMI0  MHOXECTBA  PEIICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMT

[lonumath ¥ UCHOJB30BaTh (DYHKUMOHAJIBHBIE TOHATHS M SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMNPEACNATh 3HAYCHUE
(GyHKIMHM TIO 3HAYEHHUIO apryMEHTa, OMPEEATh CBOWCTBA (DYHKIIHH
o e€ rpaduky

Ctpoutb rpaduKu 3JeMEHTapHBIX PYHKIUH BHJIA:
y=k/x

, Y =X4, ¥ = X3, Yy = [X|, onmKChIBaTh CBOMCTBA YUCIOBOM (PYHKIIUHU IO €€

rpaduxy




9 KVIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT'O 00111er0 00pa3oBaHus

1

11

1.2

1.3

1.4

2.1

2.2

UYucna v BBIYUCIICHUS

CpaBHHMBaTh W YNOPSJAOYMBATH PAllMOHAIBHBIE U HPPALMOHATBHBIE
qucia

BreimonHaTe apudmeTHueckne IEHCTBUS C pallMOHATBHBIMU YUCIIAMH,
coyeTasi YCTHbIE M MUCHMEHHBIE NMPUEMBI, BBITIOIHATH BBIYUCICHHS C
HMPPALMOHAIBHBIMU YHCIIAMH

HaxonuTe 3HaueHus creneHeld ¢ UEIbIMU INOKA3aTeIsIMU M KOPHEH,
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUIN

OKpyrisTh 1eUCTBUTEIIBHBIC YMCIIA, BBITIOJHATD MPUKUAKY PE3yJIbTaTa
BBIYMCIICHH, OLIEHKY YMCIOBBIX BBIPAKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemate  nuHEHBIE W KBaJpaTHbIE YpaBHEHHUs, ypaBHEHUS,
CBOJSIIIMECS K HUM, MPOCTeHIINe qpOOHO-pallMOHaIbHBIE YPAaBHEHUS
Pemrate cucteMbl IByX JUHEHHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU

U CUCTEMBI JIByX YpaBHEHH, B KOTOPBIX OJIHO YpaBHEHUE HE SBISETCS

JIMHEUHBIM

2.3

2.4

2.5

2.6

Pemate TekcTOBBIC 3amaun anreOpanuecKUM CIIOCOOOM C TMTOMOIIBIO
COCTaBJICHHUS YpPaBHEHHUS WM CHCTEMbI ABYX YpaBHEHHH C IBYMs

NEPCMCHHBIMU

[IpoBoauTh mpoOCTEWIIME HCCIECAOBAHUS YPAaBHEHHM W  CHCTEM
ypaBHEHHM, B TOM 4YHCIE C TPUMEHEHHEM TIpapUuecKux
MIPEACTABICHUN (HAIpUMeEp, YCTaHABIMBATh, UMEET JIM YPABHEHUE WITH
CUCTEMa YpaBHEHUU pEelleHUs], €CITU UMEET, TO CKOJIBKO)

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaApPaTHBIC HCPaBCHCTBA,
M300pakaTh pelieHne HEPaBEHCTB HA YMCIIOBOM MPSIMOM, 3alUCHIBATh
penieHre ¢ NOMOUIbI0 CUMBOJIOB

Pemarr cucTeMBbl JIMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,

BKIIIOYAKOIKUE KBaJApPaTHOC HCEPABCHCTBO, I/1306pa)KaTI> peuICHue



CUCTCMbI HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ, 3aIlIMChIBATh PCHICHHUC C

IIOMOIIBIO CHUMBOJIOB

2.7

3.1

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3IHUHBIX 33139
OyHKIMHT

Pacrio3naBath ~ (pyHKIMM ~ W3yYeHHBIX  BHUAOB.  IloKa3bIBaTh
CXEMAaTHYECKH PACIIONIOKEHHIE Ha KOOPANHATHOM TIIOCKOCTH TPahUKOB
bynkuunii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumMocTtH oT

3Ha4eHUH K03((UIIMEHTOB, ONUCHIBATH CBOUCTBA (PYHKIHIA

3.2

3.3

3.4

[Toka3piBaTh CXEMATHYECKH pACIOJNOXKEHHE Ha  KOOPAMHATHOM
IUIOCKOCTH TpadukoB QyHKIMA Buaa Y = VX, Y = |[X| U omuchIBaTh
cBOicTBa (pyHKUIMH

Crpouts u wu300pakaTb cxeMaTHUYeCKH TpaduKku KBaIpPAaTUUHBIX
(GyHKUIMH, ONMUCHIBaTH CBOWCTBA KBAJPAaTHUHBIX (YHKUUHA MO HX
rpadukam

Pacrio3naBate KBagpaTHuHyl0 (QYHKIUIO 1O QopMmyne, MPUBOIUTH
MpPUMEPHl  KBAJPATUYHBIX (YHKIWA W3 PEATbHOW >KWU3HH, (DHU3HKH,

reoMeTpun

Apudmerndeckas U reoMeTpuiecKas Iporpeccuu

4.1

4.2

4.3

Pacmnio3naBath apI/I(bMeTI/I‘IeCKYIO U ITCOMCTPUUCCKYIO IIPOIPECCUH TIPpU

pasHBIX criocobax 3aaaHus

BBINONHATE BBIYMCIICHUS] C WCIOJB30BaHUEM (GOpPMYNT N-TO dJIeHA
apu(MeTHyecKol U TeOMETPUUYECKON MPOrpeccuii, CyMMBI MEPBLIX N
YJICHOB

I/I306pa>1<aTb YJICHBI MMOCJICAO0BATCIbHOCTH TOYKaMM Ha KOOp,[II/IHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3aaa4d, CBA3aHHBIC C YHUCJIIOBBIMH ITOCIICOAOBATCIBLHOCTSAMU, B
TOM YHCJIC 3aJadyu H3 peaHBHOfI KHN3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJISITOPA, HU(MPOBBIX TEXHOIOTHI)




ITPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BIYUCIICHUS
JpoOu OOBIKHOBEHHBIE W JECSATHYHBIC, MEPEXO0Jl OT OJHOW (HOPMBI 3aMHCH
11 npobeit x napyroi. IloHsTHe palMOHANBHOTO 4YHCA, 3alUCh, CPaBHEHUE,
YIOPAJOYMBAHHUE PALIMOHATIBHBIX YHCEI
12 ApudmeTnueckue AeMCTBUA C palliOHAIBHBIMU YKciIaMu. Perienue 3agau u3
' peanbHON MPAaKTUKU Ha YacTH, Ha IPOOH
13 CreneHp ¢ HaTypaJdbHbIM IIOKa3aTeJeM: ONpeJeNieHHe, Mpeodpa3oBaHUe
' BBIP)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpouieHTHl, 3aUCh MPOIEHTOB B BUJIE ApOoOU U IpoOU B BHUIE MPOILICHTOB.
' Tpu ocHOBHBIE 3a7]auu HA MPOIIEHTHI, PELICHUE 3a/1a4 U3 PeabHON MPAKTHKU
15 [IpumeHeHnne mNpPU3HAKOB JCTUMOCTH, pa3lI0KEHHE HA  MHOXKUTEIH
' HATYpaJIbHBIX YHCEI
16 PeanbHple  3aBUCHMOCTH, B TOM 4YHCIe TpsMas ©  oOpaTHas
' POMOPIUOHATIBHOCTH
2 Anrebpanueckue BbIpaXKeHUs
21 [TepemeHHbIe, YUCIIOBOE 3HAUYECHUE BBIPAXKEHUS C repeMeHHOU. JlomycTumblie
' 3HAYEHUS TIEPEMEHHBIX
95 [IpencraBneHre 3aBUCHUMOCTH MEXKIy BEJIMYMHAMH B BHIC (OPMYIIHL.
' Beraucnenust mo popmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPD@KEHUH, TOXKAECTBEHHO  paBHBIC
' BBIPKEHUS
2.4 CBoiicTBa CTeNEeHH ¢ HATYPaJIbHBIM ITOKa3aTelleM
25 Opnownensl U MHOroueHbl. CteneHb MHOTOWIeHa. CloKeHue, BHIYMTaHuE,
' YMHOK€HHE MHOTOUYJICHOB
25 DopMyITbl COKpAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBI U KBaJ[paT Pa3HOCTH.
' dopmyIia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUWIEHOB HA MHOXKHUTEIH
3 YpaBHeHHs
3.1 YpaBHeHHe, KOpEHb YpaBHEHHs, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,




PaBHOCUIILHOCTh YPaBHEHUM

JIuneliHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO

32 yYpaBHEHUS, PEUICHNE JTMHEWUHBIX YPaBHECHUN
33 CocraBiieHue ypaBHEHUH 10 YCIIOBUIO 3aJa4yM. PerieHne TeKCTOBbIX 3adad ¢
' MMOMOUIBIO YPaBHEHUI
3.4 JIuHeltHOE ypaBHEHUE C IByMs IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JMHEWHBIX ypaBHEHUH C JByMs IE€peMEHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHHH CHOCOOOM MOJCTAaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpadpuku. @yHkuuu
4.1 Koopaunara Touku Ha psaMoit
49 YucnoBbie mpoMexyTKH. PaccTosiHue MeXay JBYMsI TOUKaMU KOOPAMHATHOU
' IpsIMOI
43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
' TOYKHU Ha KOOPJAUHATHOM MIIOCKOCTH
W [Tpumepsl rpadukoB, 3amaHHbIX (Gopmymamu. UTteHue rpadukoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. I'papuk pynkunu. CrolicTBa QyHKIMIA
4.6 Jlunetinas pyukmus, e€ rpaduk. ['paduk pyHKINN Y = [X]|
47 I'papuueckoe perieHne JIMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHMS
1 YHucna 1 BBIYKCICHUS
11 KBanparubiii kopeHb u3 uucna. llonsTHe 00 HppalMOHAIBHOM 4YHCIIE.
' JecsTuunblie MpUOIMKEHNS HPPAMOHATBHBIX YHCET
CpoiicTBa apuMeTHUECKUX KBaApaTHbIX KOpPHEM M MX NIpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUM M BBIYMCICHUSAM. J|eHCTBUTEIbHbIC
qucna
1.3 CremneHb ¢ 11eTbIM TIOKa3atesieM U e€ cBoicTBa. CTaHaapTHas 3aluch YKciia
2 Anrebpanueckue BbIpaXKEeHUs




2.1

KBagparsslil TpEXUiIeH, pa3iIoKEHUE KBAJPATHOTO TPEXWICHA HA MHOKUTEIN

2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

2.3 Crnosxenue, BBIYUTaHUE, YMHOKECHHE, AeTIEHUE anreOpandeckux apobei

24 ParnmonanbHbie BEIpaXKEHUS U UX MTPpeoOpa3oBaHne
3 VYpaBHEHMsI U HEPABEHCTBA

a1 KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaApaTHOTO ypaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM

3.3 [Ipocreiime ApoOHO-paLMOHATbHbBIE YPAaBHEHHS

I'paduueckas mHTEpHIpETaLUsl YpaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
3.4 JMHEWHBIX YpaBHEHUU ¢ AByMs NepeMeHHBIMU. [IpuMepsl peleHus cuctemM
HEJTMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemienue TekcTOBBIX 33a7au aJreOpandeckuM cocoOoM

3.6 YucnoBble HEPABEHCTBA U X CBOICTBA

3.7 HepaseHcTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuHeiiHbIe HEPABEHCTBA C OJHON IEPEMEHHOM

3.10 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHON
4 OyHKIIUU

11 [Tonsatne dynkuuu. OO6macTh oOmMpeneNeHus W MHOXKECTBO 3HAauYeHUU
' ¢bysakuu. CriocoOs! 3a1anus PyHKIMIMA

4.2 I'paduk pynkuun. YteHne cBOWCTB GYHKIUH MO €€ rpaduKy

4.3 [Tpumeps! rpaguKoB GYHKIIHA, OTpAKAIOIIUX peaTbHbIE TPOIECCH

44 OYHKIMK, OIUCHIBAIOIIME TNPAMYI0O U OOpaTHYIO MpPOMOPLUOHAIBHBIE
' 3aBUCUMOCTH, UX rpaduku

4.5 @yHkuuu y =x7 y = X’

4.6 Oynkun y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHU U CUCTEM ypaBHEHUI

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS




Yucia U BLIYMCIIEHUS

PanmonanbHbIC ynciia, HpPpalMOHAJIBHBIC YHCJIAa, KOHCYHBIC U OECKOHEUHbBIE

11 JIECSITUYHBIE TPOOH
MHOXecTBO J1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YKCIa KaK OECKOHEUHbIE
19 JecSITUYHbIe ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXKIy MHOKECTBOM
' JIEUCTBUTENIbHBIX YMCEIT U KOOPIUHATHOM NpsiMoid. CpaBHEHUE IEUCTBUTEIBbHBIX
qucel
1.3 Apudmernueckne 1eHCTBUS ¢ AEUCTBUTEIbHBIMI YUCIAMU
W3mepenus, npuOIMKeHus, OLEHKU. Pa3Mepbl 00bEKTOB OKpY’KAIOIIET0 MHUPA,
14 JUINTEJIBHOCTh IIPOLECCOB B OKpyxkaromeM Mmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pEe3yJIbTaTOB BEIYMCIIEHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 VYpaBHEHHUS € OJTHOM EpeMEHHON
2.2 JInneiiHoe ypaBHeHue. Penienne ypaBHeHNH, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaJAPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHMU TpETbed W
' YETBEPTOU CTEIIEHEN PaA3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue npoOHO-paliMOHANIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHEeHUE ¢ IBYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM qByX JTMHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
29 Pemienne cucrem AByX ypaBHEHHI, OJHO W3 KOTOPBIX JIMHEMHOE, a JAPYroe —
' BTOPOH CTEIICHU
2.10 I'padmueckas uHTEpIpETALUS CUCTEMBI YPAaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 alreOpanyecKiuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBanpaTHble HepaBeHCTBa
216 I'paduueckass wHTEpHpeTalsi HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
' [IEPEMEHHBIMU
3 OyHKIIUN



KBagparnunas ¢ysknus, e€ rpaduk u cBoiictBa. [lapaGona, KOOpIMHATHI

3 BEPIIUHBI MapadO0JIbl, OCb CHMMETPUHU MTapadOIIbI

3.2 I'paduku Gynkimii y=kx, y=kx+b u ux cBoiictBa

3.3 I'paduku Gyukimii y=K/X, y = X* 1 ux cBoicTBa

3.4 I'paduku pyHkImii , 1 UX CBOMCTBA
4 UwucioBbie OCIIEIOBATEIFHOCTH

a1 Omnpenenenre M CrocoObl 3aaHMsl YUCIOBBIX MOCIIEIOBATSIILHOCTEH. 3aqaHue
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM hopmyrnoi u popMyIoit N-To ujaeHa

42 Apudpmernueckas nporpeccus. Dopmynbl N-ro wieHa apupMeTHIECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

43 I'eomerpuueckas mnporpeccus. QPopMyiasl N-ro0  WIEHa T'€OMETPUYECKON
' IIPOTrPECCUH, CYMMBI IIEPBBIX N YJIEHOB

A4 N3o00paxeHne 4YI€HOB apU(PMETHYECKOH U TIeOMETPUYECKOW mporpeccuit
. TOYKAMHU HAa KOOPAMHATHOW IUIOCKOCTH. JIMHENHHBIN U 3KCIIOHEHIIUAIBHBINA POCT

4.5 Cno>xHble MPOLICHTHI



ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHON NPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0mero oopazosanus Ha ocHose PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepalud HaJ MHOXECTBAMU;, YMEHHUE OIEPUPOBATH IOHATUSMU:
rpad, cBs3HBIN rpad, AepeBO, IMKI, MPUMEHATH UX NPU PELICHUU
3aJla4; yMEHHE HCIOJIb30BaTh rpadpuueckoe mpecTaBIeHHe MHOKECTB
JUI OIIMCAHMsI pEaJIbHBIX MPOLIECCOB U SIBJICHUM, NIPH PELICHUH 3a/1ady

U3 JPYTUX y4eOHbIX NPEIMETOB

YMeHue onepupoBaTh MOHIATUSIMHU: OMpEJENIEHHE, aKCHOMa, TeopeMa,
JIOKA3aTeNbCTBO; YMEHHUE pacClO3HABaTh WCTUHHBIE W  JIOXKHBIE
BBICKA3bIBaHUS, MPHUBOJUTH NPUMEPHl M KOHTPHPUMEPHI, CTPOUTH

BBICKA3bIBAHHUA U OTPpULIAHUS BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATUAMHU: HATYpPaJbHOE YHCIO, IPOCTOE U
COCTaBHOE YHCJIO, [JI€IMMOCTh HATypajbHBIX YHCE, NPU3HAKU
JIETUMOCTH, L€JI0€ YHUCIIO0, MOJYJb 4YWCIa, OOBIKHOBEHHAs IpoOb U
JecsiTuYHasi JpoOb, CTaHIAPTHBIM BUJ 4YKCIA, PAMOHAJIBHOE YHUCIIO,
UppAIMOHATTFHOE 4YHUCJO, apu(METUYECKUI KBaJpaTHBIM KOPEHB;
YMEHHE BBINOJHATH JEHCTBUSL C  4YHUCIaMH, CpaBHUBAaTh U
YOOPSAOYMBATh YMCIA, MPEACTABIATH YHUCJIA Ha KOOPAWHATHOMN
NpsIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BBIYMCIIEHUN

YMeHue onepupoBaTh IMOHATHUSAMM: CTENEHb C LEJNBIM IMOKAa3aTeIeM,
apu(pMETUIECKU KBaJAPATHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTEneHU
0oJbllle €IMHUIBI, YMEHHE BBINOJIHATH pacué€rel Mo Qopmynam,
npeoOpa3oBaHus MENbIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUN U
BBIPQKECHHI C KOPHSIMH, PA3JIOKEHHUE MHOTIOYJIEHA Ha MHOXXHUTENIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OPMYN pPa3HOCTH KBAJApPaTOB U

KBaapaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBaTh MOHATUSMU: YHUCIOBOE PABEHCTBO, YpaBHEHHUE C




OJIHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE penlaTh JIMHEHHbIE U KBaJpPaTHbIE ypaBHEHUS,
IpOOHO-pallMOHANIFHBIE YPABHEHHUSI C OJHOW MEPEeMEHHOH, CHCTEMBI
IBYX JIMHENHBIX YPaBHEHWH, JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE MPU PELIEHNUHN 3a]a4 U3 JPYTUX MPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpsIMYI0 ¥ KOOPAMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl pelieHuit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne oneprupoBaTh MOHATUAMU: QyHKIUS, TpaduK GyHKINUU, HYIU
byHKIHH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJbIIEE M HAUMEHbIIEEe 3HAYCHUS
byHKIIH; yMeHHe OIIepUpOBAThH HOHATHSAMHU: npsMast
PONOPLUHUOHATIBHOCTD, JUHEWHasT (YHKIUSA, KBaJpaTuyHas (QyHKIHS,
oOpaTHasi TMPONOPLHUOHANBHOCTb, Mapaboia, rumepOosa; yMeHue
CTPOUTH TpaQuKH QYHKIUH, HCIIOTH30BATH TPAPUKH IS ONIPEISIICHIUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, IS peIICHHs 3a7ad U3 APYTuX
yu4eOHBIX TPEAMETOB U PpEAITbHOM IKU3HH, YMEHHE BBIPAXKATh

(dbopMysiaMy 3aBUCUMOCTH MEXIY BEIMUYUHAMU

Ymenue OIepupOBaThH MOHSTHUSIMU: MIOCJIEZIOBATEIBHOCTb,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPEeCCHH;  yMEHHUE
MCIIOJIb30BaTh CBOWCTBA MOCJENI0BATENBHOCTEH, (GOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3ajad, B TOM 4YMCJE 3a1ad U3 JIPYTUx

y4€OHBIX MPEIMETOB U PEATbHON KU3HH

YMeHue pemath 3a7jaud pa3HbIX TUIOB (B TOM YHCIIE HAa IPOLEHTHI,
J0MM W 4YacTd, JIBWKEHHE, paboTy, IeHy TOBapOB M CTOUMOCThb
MOKYTIOK U yCITyT, HAJIOTH, 33Ja4i U3 00JacTH yIpaBIeHUs JINYHBIMU U
CeMEeWHbIMU  (MHAHCAMM); YMEHHME  COCTABISATH  BBIPAXKCHHS,
yYpaBHEHHs, HEPaBEHCTBA U CHUCTEMBbl [0 YCIIOBUIO 3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pEIIeHUE U OLICHHWBATh MPaBIONOJ00HOCTh

IMMOJYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMHU: (QUrypa, TOUYKa, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJbHBIM TpPEYrojbHHUK,

MCAHaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYI'OJIbHUKA, quLIpéXYFOHLHI/IK,




napajiesiorpaMM, poM0O, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKpPY>KHOCTb, KpPYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHU
¢urypamu; ymeHue pemarb 3aJadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HU, HA HAXOXKJIEHUE I€OMETPUYECKHX BEJINYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp u (akroB
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YMeHue OmepupoBaTh IOHATUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MMapaUIEIbHOCTh U NEPHEHAUKYJISIPHOCTh MPSIMBIX,
yrojl MeXAYy HpsSMbIMU, NEPIEHIUKYJAp, HAKIOHHAs, NPOEKLu,
nonobue Guryp, nogo0HbIE TPEYTOJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M NPAMOW; YMEHHE DPACIlO3HAaBaThb PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KaloIIeM MUpPE
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13
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YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PAcCTOSIHUE, YIOJ
(BeqiMuMHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYrojbHHKA), IJIOLIA/lb;
YMEHHE OLIEHUBATh Pa3MEpPbl IPEIMETOB U OOBEKTOB B OKPY’KaIOIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl NepuMeTrpa U IUIOLAAU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH M IUIOMIAJN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApAJUICIEIUIIECa; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOLICHMS  JAJIs

BBIYUCIICHUS JUIUH, PACCTOSHUM, IIJI0OIIAEH

Ymenue wu3zo0pakaTh IUIOCKHE (Urypsl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHBIE (UTYPHl OT pPYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEJACTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

Vmenue OIICpHUpPOBATH INOHATHUAMMU MMpsAMOYTOJIbHAsA CHUCTCMa
KOOpJAUHAT, KOOPAHNHATLL TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOMU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIb30BATH BCKTOPBI U KOOPAWHATBHI IAJId NPCACTABJICHUA
AaHHBIX W PpPCIICHUA 3aJad, B TOM UYHUCIC U3 OPYIrux y‘I€6HI)IX

IIPEAMETOB U PEabHOMN KU3HU

YMeHHe OmepupoBaTh IMOHATHSAMHU: CTOJNOWKOBBIE U  KPYTOBBIE
IUarpaMMbl, TaONHIBI, CpeaHee  apupMETHYeCKOoe, MeauaHa,
HauOoJIbllIee W HAaWMEHBIIIEEC 3HAYCHHMs, pa3MaxX YHUCIOBOro Habopa;

YMEHHE  U3BIEKaTh, HMHTEPIPETUPOBATH U  NpeoOpa3oBHIBATH
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uH(pOpMaIIMIO, TPEACTABICHHYID B Ta0OJIWIIAX M Ha JHarpaMmMax,
OTPaXKAIOILYyI0 CBOMCTBA M XAPAKTEPUCTHKH PEAJIbHBIX NPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh HW3MEHYMBBIE BEIUYUHBI B

OKpY>KaIOIllEM MUDE

YMeHHe oOmnepupoBaTh MOHATHAMH: CIYYalHBIA OMBIT (CITy4aiHbII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM HCXOJ)
CIIy4aifHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOSATHOCTH COOBITHS;
YMCHHUC HaxXOIUTb BCPOATHOCTH CHy‘IaI\/'IHBIX CO6LITI/II71 B OIIbITax C
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHA CO6I)ITI/I$[MI/I; YMCHHE peuIaThb
3aJa4d METOJIOM OpPTraHM30BaHHOTO Iepedopa W C HCIOIb30BaHHEM
NpaBUja YMHOXXCHHS, YMEHHE OIICHMBATh BEPOSTHOCTH pealbHBIX
COOBITHI M SIBICHHH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYXAlOIIEM MHUPE M B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HC3aBUCHUMBbIX CO6BITI/II>'I; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOIXOISANIUNA W3YYCHHBIM METOJ MJIs PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIHUCHIBATH OTJEJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HayKH, MPUBOIUTH
MIPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOM UCTOPUHU



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUSA

1 UYucna v BBIYUCICHUS

11 Hatypanbnble u nesnbie yncina. [Ipu3Haku 1e1MMOCTH LETIbIX YUCEeT

12 OOBIKHOBEHHBIE W JECATHYHBIE  JApOOHM,  MPOIEHTH, OECKOHEUHBIE
' MIEPUOIUYECKHE TPOOH

13 Pamponanenple  yncna. Apu(MeTHYECKHe ONEpalud C  PaldOHAIbHBIMU
' YyHUCcliaMu

14 JeiictBuTtenpHble yucna. ApupMETHYECKHE OINEpalud ¢ JEeHCTBUTEIbHBIMU
' quciIaMu

L5 [TpuOnkE€HHBIE BBIYMCICHUS, TMpaBUIa OKPYTJEHUS, NPHUKUAKA U OICHKA
' pe3yJibTaTa BEIYMCIECHUN
2 AnrebpanuecKue BbIPAKEHHS

2.1 BbykBeHHbIe BhIpakeHUs (BBIPAXKECHHSI C TIEPEMEHHBIMU )

29 Crenenp ¢ uenbiM mokasareneM. CTENEHb € palUOHAJIbHBIM I10Ka3aTeJeM.
' CBoiicTBa CTENEHU

2.3 MHorousieHsl

2.4 Anrebpanueckas 1poob

”E Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHHU. HeiictBus c
' apuMeTUYECKUMU KOPHSIMH HAaTypaIbHOU CTETICHH
3 YpaBHEHHS U HEPABCHCTBA

31 [lenpie w npoOHO-panMOHANBHBIE ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUN

39 Ilensle u npoOHO-palMOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Perrenne TeKCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIHBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUs IIOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass M reomerpudeckas nporpeccuu. Dopmyna  CIOKHBIX



IMpOICHTOB

5 OyHKIMUN
@Oynkust, crnocodbl  3amanus  QyHkuun. Ipaduk  pynkumm.  OOmacth
onpezeneHuss 1 MHOKecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynxuun. [Ipomexytku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMU. MakcUMyMBbl U
MUHMUMYMbI (yHKIMH. Hanbosbilee M HauMeHbllee 3HaueHUE (YHKIMM Ha
POMEXKYTKE
6 KoopnauHatsl Ha psMOii U TIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue Gpurypsl U ©X CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoroyroiasHuKu
7.4 OKpYXHOCTh B KPYT
7.5 H3mepeHune reoMeTpuuecKux BEIMUUH
7.6 BexTopsl Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padbr



YYEBHO-METOJIMYECKOE OBECHEUYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJ1S1 YUEHUKA

METOANYECKHUE MATEPUAJIBI J1JIs1 YAUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






