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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBisieTCs OJHUM W3 ONOPHBIX KYpCOB OCHOBHOIO OOIIEro
oOpa3zoBaHusi: OHa 00ECIIEYMBAET U3YUEHUE APYTUX AUCHUILIINH, KAK €CTECTBEHHO -
HAy4YHOro, TaK M TyMaHUTAPHOIO IHMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MpOJOJIKEHUsT 00pa30BaHUs U B TOBCEAHEBHOM *u3HU. Pa3zButue y o0yuarommxcs
HAYYHBIX TMPEACTABICHUN O MPOUCXOXKICHUH W CYIIHOCTH alre0panvecKux
a0CTpakiui, cnocode OTpaKEHUsI MaTEMAaTUUECKOM HAayKOM SIBICHHUM U MPOIIECCOB
B IpUpojJie U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICTUPOBAHUS B HAyYHOM
MO3HAHWM U B MIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIILICHHS, HEOOXOIUMBIX [IJIsl aJjalTallud B COBPEMEHHOM LU(GPOBOM
oOuiectBe. M3ydenune anredpbl oOecneynBaeT pa3BUTUE YMEHUS HAOJIOAATh,
CpaBHUBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHHUS,
CIIOCOOHOCTU apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICMCTBUSI M BBIBO/JIBI,
dhopMynupoBath yTBepKAeHUA. OCBOCHHE Kypca anreOpsl 00eCreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OO0YyYarolIuXCs: OHU HCIOJB3YIOT JIeAyKTUBHBIE U
WHIYKTUBHBIC PACCYXKJICHHS, 0000IeHre U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto.  OOyueHue  anrebpe  mpeamnonaraetT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITEILHON  JIeATENIbHOCTU OOYYaroluxcs, MO3TOMY CaMOCTOSITEIbHOE
pelieHune 3aj1a4 ABIsIeTCs peann3alueil AesTeIbHOCTHOTO MPUHITUIA 00yUYeHUSI.

B crpykTtype mnporpamMmbl yueOHOTO Kypca «Ainredpa» Hjsi OCHOBHOTO
oO1ero o0Opa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJIep>KaTelbHO-METOANUYECKUE
nuHuu: «Yucna v BIUUCICHUSNY, «AJreOpandeckue BhIpaXKEHUsD, «YpaBHEHUS U
HepaBeHCTBa», «Dynkuun». Kaxnas W3 3THX COAEPKATEIbHO-METOAUYECKUX
JIMHUN pa3BUBAETCA HA MPOTSKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOACHCTBYS C
IpPYTMMH €ro JuHUAMH. B Xone wu3zyueHus yuyeOHOTro Kypca oO0ydarolmuMmcs
MPUXOJNUTCS JIOTUYECKH PACCYyX/aTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHbBIN
s3bIK. B CBsI3W ¢ 9TUM B mporpamMmy y4deOHOro kKypca «AnreOpa» BKIIIOYEHBI
HEKOTOPBhIC OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTUYEeCKOro 00pa30BaHUs M CIIOCOOCTBYIOIMINE OBJIAJCHHUIO O0YUYarOITUMHUCS
OCHOB  YHHMBEPCAJIBHOTO  MaTtemarudyeckoro s3blka. CoaepkaTenbHOU U
CTPYKTYpHOW OCOOEHHOCTBbIO y4eOHOro Kypca «Aunredpa» SBIsSETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUKM «Yucia W BBIUUCICHHS CIYKUT OCHOBOW s
JAbHEUIIEr0 M3y4YeHUsI MAaTEMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYaIOLIUXCS
JIOTHYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHUS TI0JIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO TPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX [IJIsl TTIOBCETHEBHOMU
*KU3HU. Pa3BuTHE MOHATHUSI O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
CBSI3aHO C palMOHAIBHBIMH M HUPpAIMOHATBHBIMU YHCIaMH, (HOPMUPOBAHUEM



MPEJCTABIECHU O JIEUCTBUTEIILHOM 4YHCIE. 3aBEPIIEHHUE OCBOEHHUS YMCIOBOM
JIMHUU OTHECEHO K CpeHeMYy 00IIeMy 00pa30BaHUIo.

Coneprxkanue AByX alireOpandecKux JUHUN — « AITeOpandecKrue BhIPaKEHU S
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYAIOIIMXCS
MaTeMaTHYeCKOro ammnapara, HeOOXOJMMOTro [JIsi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00IIero o0Opa3oBaHUs y4eOHBIM MaTepuaid TPYNIHUPYETCS BOKPYT
palMoOHAIBHBIX BBIpAXKEHUU. ANreOpa IEMOHCTPUPYET 3HAUCHHE MaTEMaTUKU KaK
S3bIKa JJISE TIOCTPOEHUST MAaTEMaTUYEeCKUX MOJIENei, OMUCaHUus TPOIIECCOB U
ABJIICHUM peadpHOro Mupa. B 3amaunm oOyueHus anredpe BXOJSAT TakxkKe
JanbHEelIee pa3BUTUE AJITOPUTMHYECKOTO MBIIUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJii OCBOGHHS Kypca HHGOPMATUKH, U OBJAJICHUE HAaBBIKAMHU
JNeAYKTUBHBIX paccyxaeHui. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXKEHUs, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Conepxanue QPyHKIHMOHATBbHO-rpaUueCcKO JUHUN HAEIEHO HA MOJIyYeHHUe
00yYaronMHCs 3HAaHUM O (PYHKIMSAX KaK BaKHEUIIEW MaTeMaTHYeCKON MOIECIH
JUISl OTIMCAHUS M UCCIIEIOBAHUS PAa3HOOOPA3HbIX MPOIIECCOB U SBJICHUN B MPUPO/IC
n obmecrtBe. M3ydeHne marepuayia CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCS
YMEHHUSI UCTIOJI30BaTh PA3IUYHBIC BHIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATHKU —
CIIOBECHBbIE, CUMBOJUYECKHE, Tpaduyeckre, BHOCUT BKIad B (opMupoBaHUE
MpEeACTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU LUBWIN3ALNUHA U KYJIbTYPBHIL.

CormacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3y4aercss y4deOHbId Kypc
«Anrebpa», KOTOpPBIA BKJIIOYAET CIEIYIOIIHNE OCHOBHBIE pa3Jielbl COJIEpKAHUS:
«Yucna W BBIUMCICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YPaBHCHUS U
HEpPaBEHCTBAY, « DYHKIIMN.

Ha usyuenue yuebHOro Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kitacce
— 102 ygaca (3 gaca B Hexenwo), B 8 kinacce — 102 yaca (3 yaca B Henenro), B 9
kinacce — 102 4gaca (3 yaca B HeIeNI0).



COILEPKAHUE OBYUEHUSA
7 KIIACC

Yucia 1 BIYMCICHUSA

JIlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIE, MEPEXOJ OT OJHON (PopMbl 3amucu
npobeir k aApyroil. IloHATHe pallMOHANBHOTO YMCIA, 3alKCh, CpPaBHEHHE,
YIOOPSAOUYMBAHUE  pPALMOHAIBHBIX yucen. ApudmMmernueckue JeHUCTBHS €
palMOHANIBHBIMU YKcliaMH. PelieHue 3aiay U3 peanbHOW MPAKTUKU HA YacTH, Ha
po0wu.

Crenenb C HaTypaJbHBIM I[IOKa3aTelieM: ONpeneseHue, mpeoOpazoBaHue
BBIPQKEHUI Ha OCHOBE OTPEEICHHUs, 3amuch 0onbiuX yucen. [IpouenTsl, 3anuch
MPOIIEHTOB B BUAE ApOOU U IpOoOH B BHUJIE MPOLEHTOB. TpyU OCHOBHBIE 3a7auM Ha
MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.

[IpuMeHeHre MPU3HAKOB JEIUMOCTH, PA3JIOKEHWE HAa  MHOMKUTEIU
HaTypaJIbHBIX YUCEI.

PeanbHble  3aBUCHUMOCTH, B TOM 4ucie 1OpsiMas U oOpaTrHas
MPONIOPLIMOHAIBHOCTH.

AJiredpanyveckue BbIpaKeHUs

[lepemeHHbBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C IepeMEHHOM. JlomycTumMblie
3HaueHUs nepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEX1Y BETMUMHAMU B BUJE
dbopmyinbl. Beraucnenus no dopmynam. [IpeoOpazoBanne OyKBEHHBIX BhIpaXKCHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHHS, MpaBwia MNpeoOpa3oBaHUsl CyMM U
MPOU3BEICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEACHUS MOJOOHBIX ClaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM NTOKA3aTEIEM.

OpHousneHbl 1 MHOrowieHbl. CTeneHs MHOrousieHa. Cl0KeHHE, BBIYMTAHUE,
YMHOXEHUE MHOIOYJIEHOB. DOpMyNbl COKpPAIEHHOTO YMHOXKEHHUA: KBajapar
CyMMbl M KBaapar pasHocTH. DopMmyna pa3HOCTHM KBaJapaToB. PasioxkeHue
MHOT'OYJIEHOB Ha MHOKUTEJIN.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHHe, KOPEHb YpaBHEHHMs, NpaBuia MNpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHHIA.

JIuHeitHOE ypaBHEHHWE C OJHOM IEPEMEHHOW, YMCIO KOPHEH JIMHEWMHOTO
YPaBHEHUs, pCEUICHUE JMHEWHBIX YypaBHeHUU. (CoCTaBie€HUE YpPaBHEHUU IO
YCJIOBHIO 331auM. PernieHue TeKCTOBBIX 3a7a4 C MOMOILBIO YPaBHEHUH.

JluHeitHOe ypaBHEHHE C IBYMS MepeMeHHBIMH U ero rpaduk. Cucrema aByX
JMHEVHBIX YPAaBHEHUM C JABYMsI II€pEeMEHHbIMHU. PelieHue cucreM ypaBHEHUU
crocoOboM moAcTaHOBKH. [IpuMepsl pemieHHus TEKCTOBBIX 3aad C TOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKUNHA



KoopaunaTta Touku Ha npsamoil. YucnoBble TPOMEXKYTKU. PaccTossHrEe MEXITY
ABYMSI TOUKaMH KOOPAMHATHOU MPSIMOIA.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa
TOYKHU Ha KOOPJAMUHATHOH muiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbiXx 3aBucumocteil. [lomstue Qynknuu. [paduk
¢dbyukuun. CpoiictBa pynkuuil. Jluneitnas ¢pynkuus, e€ rpaduk. ['papuk pyHkunn
y = |[x|. I'padmueckoe pelieHre JTUHEHHBIX YPAaBHEHHH M CHCTEM JIUHCHHBIX
YPaBHEHUH.

8 KITIACC

Yuciia v BBIYMCICHUS

KBagparueiii kopeHb u3 uwucna. [loHstue o0 wHppanvoOHATIbHOM YHUCIE.
JlecsiTuuHble NpUOIMKEHUSI UppallMOHAIbHBIX yncen. CBoiicTBa apu(METHUECKUX
KBa/IpaTHBIX KOPHEW U UX MPUMEHEHHUE K MpeoOpa30BaHUIO YMCIOBBIX BBIPAXKECHUM
Y BBIYMCIICHUSIM. J|€iCTBUTEIIbHBIC YHCIIA.

Creness C LenbIM IOKa3areseM U €€ cBoicTBa. CTaHgapTHas 3aIlliCh YNCTA.

Anrebpanyeckue BbIpaXKEeHUSAJTedpandyeckne BbIpaKeHu s

KBagpaTHblii  TpEXUJIeH, pa3lokKEHUE KBAAPATHOrO  TpEXWIEHA Ha
MHOKHUTEH.

Anrebpanueckass apoOb. OCHOBHOE CBOWCTBO anredpanyeckoil apoOwu.
CrnoxeHre, BBIYMTaHUE, YMHOXXKCHHUE, [ICJICHHE aiareOpandecKkux JIpoOei.
PannonanbHbie BRIpaXKEHUS U UX MPE0OpazoBaHUE.

VYpaBHEHHUS U HEPABEHCTBAY PABHEHUS U HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢(opmyna KOpHEH KBagpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOOAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreitmme 1poOHO-pallMOHAILHBIE YPABHEHMUSI.

['paduueckast unTEepnpeTanus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEVHBIX YPAaBHEHUM C JByMs IEpEeMEHHbIMU. [Ipumepsl pemeHus cucreMm
HEJIMHEVHBIX YPaBHEHUH C IBYMS [IEPEMEHHBIMM.

Pelienne TeKCTOBBIX 3a/1a4 aJIreOpandeckuM CIiocoOOM.

UucnoBele HEPABEHCTBA U UMX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTP HEpABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJIHON NIEPEMEHHOM.

OyHKINNDYHKIH A

[lonsitue Qynkuuu. OOnacTh omnpeneneHus U MHOXKECTBO 3HAUCHUH
¢byukiuu. CriocoObl 3a1aHus PyHKITUH.

I'padux pynknmm. Urenue cBoicTB GyHKmuH 1o e€ rpaduky. Ilpumeps
rpadukoB GYHKIIUNA, OTPAKAIOUINX peaTbHbIE MPOIIECCHI.



OyHKIUM, ONMUCHIBAOIIME TNPSIMYI0 U OOpaTHYH MPONOPIHUOHATLHBIC
3aBHCHMOCTH, X rpaduxn. Oyukmun Y = X2, Y = X3, y = VX, y=|x|. Tpaduaeckoe
pelLIeHUE YPABHEHUM U CUCTEM yPaBHEHUN.

9 KJIACC

Yucsia v BBIYMCTICHUS

PannonanpHble 4ncia, UppalMOHaIbHbIEC YKCIIa, KOHEUHbIE U OECKOHEUHbIE
JeCSITUYHBIE poOu. MHOXECTBO ACHCTBUTENBHBIX YHUCEI, ACHCTBUTENbHBIE YUCITA
Kak OECKOHEYHbIE JAeCATUYHbIE apoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXAY MHOKECTBOM JICHCTBUTENBHBIX YUCET U KOOPAUHATHOU MIPSAMOM.

CpaBHeHHME JEUCTBUTENBHBIX 4HCEl, apudMeTH4ecKue JeHUCTBUA C
JNEUCTBUTEIIBHBIMU YHUCIIAMM.

Pa3smepsl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIATEIBHOCTh IIPOIECCOB B
OKPYKaroIIeEM MUPE.

[TpubnmxkEHHOE 3HaYEHUE BEIMYUHBI, TOUHOCTh NpuOamxeHusi. OKpyriieHue
yucen. [Ipukuaka v oleHKa pe3ynbTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelriHoe ypaBHeHUE. PenieHrne ypaBHEHU I, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOJAIIMXCS K KBaJpaTHBIM.
bukBangparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M 4eTBEPTOU
CTENEHEN pa3yioKEeHUEM Ha MHOKUTEIH.

Pemennie npoOHO-palMoOHaIBHBIX YpaBHEHMU. PerieHne TEKCTOBBIX 3a7ad
areOpandeckKuM METOI0OM.

VYpaBHeHHe ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. PemeHue cucrem nByX
JIMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU. Pellienue cucreM AByX ypaBHEHUH,
OIHO U3 KOTOpBIX JHMHEHHOEe, a JApyroe — BTOpoil creneHu. ['paduueckas
VMHTEPIIPETAlMs CUCTEMbI YPABHEHHH C JBYMS IEPEMEHHBIMH.

PemeHne TeKCTOBBIX 3a/1a4 aIr€OpandeckuM CIocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHune cucrem
JVHEMHBIX HEPABEHCTB C OJHOM mepeMeHHOW. KBajgpaTHble HEpaBEHCTBA.
['paduueckass wuHTEepmpeTanus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

OyHKIMN P YHKUUHT

KBagparnunas ¢ynkuus, e€ rpadpux m cpoicra. [lapabona, KooOpauHATHI
BEPIIWHBI TapadoJIbl, 0OCb CAMMETPHUH MTapaldoJIbl.

I'pabuxu byukumit: y = kx, y =kx + b, y = k/x, y =x3,y =X, y = x| , u ux
CBOMCTBA.



YucnoBeie  1ocieqoBaTeIbHOCTUUMCIAOBBIE  MOCJAEA0OBATEJIBHOCTH |
NMpOrpeccuu

[loHATHE YMCIOBOW MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTH
peKkyppeHTHO# dhopmylioi u popMyoil N-To UieHa.

Apudmerndeckas u reomerpudeckas mporpeccuu. dopMyiasl N-ro usaeHa
apupMeTUIECKON U TEOMETPUUECKOM MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHue 4JICHOB apu(PMETUYECKOM U TEOMETPUUECKON mporpeccuit
TOYKAMH HA KOOPJAWHATHOW TJIOCKOCTH. JIMHEMHBIA M SKCHOHEHIMAIBHBIM POCT.
CI10KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«Anrebpa» XxapakTepHu3yIOTCs:

1) naTpruoTH4YecKoe BOCIUTAHUE:

IIPOSIBIICHUEM HMHTEpeca K TMPOLIIOMY M  HACTOSLIEMY POCCUHCKOMN
MaT€MaTHKu, OEHHOCTHBIM OTHOILIECHUEM K JOCTHKCHUAM pOCCHﬁCKHX
MaTeMaTHKOB M POCCHICKONM MAaTEMaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JTOCTHKEHUH B APYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpamaaHCcKoe M 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBINOJHEHUIO 00sI3aHHOCTEHN IpaKJaHUHA U peajnu3aluu €ro
npaB, TMPEJCTaBICHHEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHMS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MNPOLELYp Ipa)AaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JOCTH)KEHUH HAayKd, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MPHUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B pEIICHHH MPAKTUYECKUX 3a]ad
MaTeMaTUYEeCKOM HAIIPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHUsl Ha MPOTSKEHUU BCEW KU3HU IS YCIENIHOW MpodeccuoHambHOU
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUAY AJIbHON TPAaeKTOPUM 0Opa30BaHUS U KU3HEHHBIX TUIAHOB C
y4ETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTHYECKOE BOCTIMTAHHE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTU4YECKUX OOBEKTOB, 3ajJay, PELICHUM, pacCyXKIeHUH, YMEHHUIO BHJIETbH
MaTeMaTH4EeCKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpPMEHTALIMEN B JEATCIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEeACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MaTEMaTHYECKOM Haykh Kak cdepbl 4YeloBEeYeCKOM
NEATEIIbHOCTH, JTANOB €€ Pa3sBUTUSA U 3HAYUMOCTHU I PAa3BUTHUS LIMBWIM3ALINHU,
OBJIAQJICHUEM SI3BIKOM MAaTEMaTUKU U MATEMAaTUYECKOW KYJbTYPOU KAaK CPEICTBOM
IMO3HAaHUA MHPA, OBJIAIACHUCM HpOCTeﬁMHMH HaBbIKaMU HCCJ’IG}IOB&TCJ’ILCKOﬁ
NESATENbHOCTH;



6) ¢usuueckoe BocnuTaHue, GOpMHpPOBAHHME KYJbTYPbI 3A0POBbSI H
IMOLMOHAIBHOIO 0J1ar0NOTyYHA:

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKUE 3HAHUSI B HMHTEPECax CBOEro
3I0pOBbs,  BEIEHUS  310pOBOro  oOpa3a JKM3HM  (3J0pOBOE  IHUTaHUE,
cOaaHCUPOBAHHBIA PEXHUM 3aHATUH W OTHbIXa, peEryyspHas Qunyeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABBIKA pPEQIEKCUU, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY W TAKOTO JK€ MpaBa JAPYroro 4eJIOBeKa;

7) 3K0JI0rH4YecKOe BOCIIUTAHME:

OpHUEHTaIlell Ha IPUMEHEHNEe MaTeMaTUUYeCKUX 3HAHUM I pelleHus 3a1a4
B OOJACTH COXPaHHOCTU OKPY’KAIOIIEH Cpeabl, IUIAHUPOBAHUSA IMOCTYNKOB H
OLIGHKM HMX BO3MOXHBIX MOCIEICTBUMA ISl OKpY’Kalolled Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U ITyTeH UX pelIeHHUS;

8) amanTanusa K W3MEHSIOIHMCS YCJOBHUSIM COIHAJLHON W NMPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JACITEIbHOCTh, B TOM YUCIIE
YMEHUE YUYUTHCA y APYTHX JIOACH, MpuoOpeTaTh B COBMECTHON NEATEIHHOCTU
HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 OTBITA APYTHX;

HEOOXOIUMOCTBI0O B (OPMHUPOBAHWM HOBBIX 3HAHUW, B TOM 4YHUCIE
bopMyIHpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSIX, B TOM YKCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTb JACPUIUTBI COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTHIO  OCO3HABAaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYyallMl0 KaK BBI30B, TPEOYIOIUN KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIICHUS W JACUCTBHS, (OPMYIHPOBATH M OIEHUBATh PUCKH U
MOCIIENCTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3zoBble JlornyecKkue e CTBUA:

e BBIABJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTUYECKUX
OOBEKTOB, TMOHATHUW, OTHOLIEHUU MEXAY HOHATUSAMHU, (HOPMYIUPOBATH
OmnpeNeJieHUsT  TMOHATHM, YCTaHABIMBAaThb CYIIECTBEHHBI  MPHU3HAK
KJIacCU(UKAIIMK, OCHOBAHUA i1 OOOOIIEHUS W CPaBHEHUS, KPUTECPUH
MIPOBOAMMOTO aHAJIU3a;

e BOCIpPUHHMATH, (GOPMYJIHPOBATH M  MPEOOPA30BLIBATH  CYKJICHHS:
yTBEPAUTEIbHBIE W OTpHUIIATCIbHBIC, €AMHUYHBIC, YacCTHBIC W 0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeunss B (akTax, MAaHHBIX, HAONIOJCHUSX W YTBEPKICHUSX,
npeasiaraTb ~ KPUTEPUU IS BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUYHU;

JenaTh BBIBOJBI C HCMOJB30BAHUEM 3aKOHOB JIOTUKH, JNEIyKTHUBHBIX W
MHJYKTUBHBIX YMO3AKIIOUECHUM, YMO3aKIIOUEHUH 10 aHaJIOTUH;
paz0upaTh J0Ka3aTeIbCTBA MaTEMAaTUHYECKUX YTBEPKACHUN (TIPSAMBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JO0Ka3aTeIbCTBa
MaTeMaTH4ecKux (DakTOB, BBICTpaUBaTh aApPryMEHTAIlMIO, TPUBOIAUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,
BBIOMpATh CIOco0 pemieHus yd4eOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIMMN C y4EToM
CaMOCTOSITEJILHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTeIbCKIeE IleﬁCTBHﬂ:

UCIIOJIb30BaTh BOMIPOCHI KaK MCCIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dbopMyIHpOBaTH BOMPOCHI, (DUKCUPYIOUIHME MPOTUBOPEUHE, MPOoOIIEMYy,
CaMOCTOSITEIbHO yCTaHABIMBAaTh HWCKOMOE M JlaHHOE, (OPMHUPOBATH
THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

MPOBOJUTH [0 CAMOCTOSITEILHO COCTaBJICHHOMY IUJIaHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJBIIOE  HCCIENOBAHHWE MO  YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTUYeCKOro o0OBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO00ii;

CaMOCTOSITENILHO (POPMYJIUPOBATh 00OOIIEHUS U BBIBOJIBI MO pE3yJbTaTaM
MPOBENEHHOTO HAONIOJCHUS, UCCIENOBAaHUsA, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0OOOIIICHUIA;

POTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCa, a TaKXKE BBIIBUTATh
MPEATIONIOKEHHUS O €r0 PA3BUTHUU B HOBBIX yCIIOBUSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIIATH HEAOCTATOUYHOCTh M M30BITOYHOCTh HH(MOpPMAIUU, JTAHHBIX,
HEO0OXOIUMBIX JJIs pelIeHus 3a1a4H;

BLIOWpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH
uH(OpMaLUIO Pa3IuYHbIX BUAOB U (OPM IIPEACTABICHUS;

BbIOMpaTh QopMy mOpeacTtaBieHUs HHPOPMaUUM W WILIIOCTPUPOBATDH
peraemMble 3a7adyd  CXeMaMu, JAuarpaMmMaMu, WHOW TpapuKo u UuX
KOMOMHAIIHSIMU;

OIICHUBATh HAAEKHOCTh HHOOpPMAIUU TO KPUTEPUSIM, MPEAT0KEHHBIM
y4YUTENIeM Wik chOPMYJIHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC YUeOHbIC 1CCTBUSA:



BOCIIPUHUMATh M (HOPMYJIHPOBATh CYXXICHHUSI B COOTBETCTBUH C
YCIOBUSIMU M TICNISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJIy pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MMOJIYyUYECHHBIA PE3yJIbTar;

B X0/ 00CY>KJIeHUs 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, perraeMoi 3a1auu, BEICKA3bIBATh UJI€U, HAIIEJICHHBIE HA TTOUCK
pElICHMs, COMOCTAaBIATh CBOU CYXICHUS C CYXICHUSIMU JIPyTHX
YYaCTHUKOB JHaJiora, OOHapy>KHWBaTh pa3IMuUe U CXOJCTBO TMO3UIIMMA, B
KOppeKkTHOU hopMe hopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;
OpEeACTaBISATh  PE3yjbTaThl  pelIeHus  3aJaud,  DKCIEPUMEHTA,
UCCJIEIOBaHUsA,  NPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  dopmar
BBICTYTUICHHS C YUETOM 3aj1a4 MPE3EHTALMU U OCOOCHHOCTEN ay TUTOPUH;
NOHMMAaTh W HCIOJb30BaTh  MpPEUMYIIeCTBAa  KOMaHAHOM U
WHJUBUIyaJbHOM palbOThl MNpPH PEIICHUH YYEOHBIX MaTEMaTHUYECKUX
3azay;

NPUHUMATD 1IeJIb COBMECTHOM NIEATEIbHOCTH, IUIAHUPOBATh OPTaHU3aLUI0
COBMECTHOM paboThl, pacnpeaensTb BUAbl padOT, I0roBapUBaThHCH,
00CyKJIaTh MPOLIECC U Pe3yJIbTAT pabOoThl, 0000IaTh MHEHUS HECKOJBbKUX
JIIOIEH;

y4acTBOBaTh B TIPYMNOBBIX Qopmax paboTel (00CyxIeHus, OoOMeH
MHEHUSIMU, MO3TOBBIE IITYPMbl W JIPYyTHE), BBINOJHITH CBOI 4YacTh
paboThl U KOOPAUHUPOBATH CBOM JAEHCTBUS C IPYTUMH WICHAMU KOMaHbL,
OLICHMBATh KAaye€CTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJI€HCTBUSI.

PeryisiTUBHBIEe YyHUBepPcaJIbHbIE YUeOHbIe 1eii CTBUS
Camoopranuzanus:

CaMOCTOSITEIBHO COCTaBIISITh IUIAH, QITOPUTM DPEIIEHUS 3a1ayu (WJIH €ro
4acTh), BBIOMPATh CHOCOO pEHIeHHs C YYETOM HMMEIOUIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATH
BapHaHThI PEIIEHUH ¢ y4ETOM HOBOM MHPOPMAIUH.

CﬂMOKOHTpOJ’Ib, 3MOIIHOHaJIbeIﬁ HHTE/IVICKT:

BIAQJIETh CIIOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpPOJs Ipolecca U
pe3yJibTaTa pelIeHHsl MaTEMAaTUYECKOM 3a1a4u;

NPEABUNIETh TPYIHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH NPU PEHICHUU
3a/laul, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENHCTB, HAlJIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE pPE3yJIbTaTa NEATEIBHOCTH MOCTABICHHOW LEIU
U YCIIOBUSAM, OOBSICHSATh MPUYUHBI JOCTUKEHUS WU HEAOCTIKEHUS 11eNH,
HAXOJIUTh OIIUOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 KJacce oOydYarolmUics MOJYUYUT CIEAYyIOIINe
MpEeAMETHBIE PE3yJIbTAThI:

Yncsia v BBIYUCTIEHUSA

BbINONMHATE, codeTass yCTHbIE M NUCbMEHHBIE NPUEMBI, apupMeETUYECKUe
JEHCTBUS C pAllMOHAIBHBIMHU YHCIIAMHU.

Haxonuth 3Ha4Y€HUS YHCIOBBIX BBIPAXKEHUW, NPUMEHSATH Pa3HOOOpa3HbIE
CrOCOOBI M TIPUEMBI BBIYUCIICHUSI 3HAUYCHHUUN JPOOHBIX BBIPAKEHUH, COMEpIKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH.

[lepexonutb OT oAHOUW (OpMBI 3amUcCU 4yucend K apyrou (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO IECITUYHYIO IPOOB).

CpaBHUMBATH U YIIOPSIOUYUBATH PAllMOHAIBHBIE YK CIIA.

OKpyraars uucna.

BbIMOMHATE NPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCIECHUMN, OLIEHKY 3Ha4ECHUM
YUCJIOBBIX BBIpaXKCHUU. BBIMOTHATH NEHUCTBUS CO CTENEHSIMHU C HATypabHBIMH
MOKa3aTeJISIMU.

[IpuMeHATh  TpPU3HAKKM  JACIUMOCTH,  DPa3jIoXeHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEI.

PemaTh npakTUKO-OPUEHTUPOBAHHBIC 3a7auM, CBA3AaHHBIE C OTHOIICHUEM
BEJIMYUH, MPONOPLHOHANBHOCTBIO BEJIWYWH, MPOUEHTAMH, HHTEPHPETUPOBATDH
pE3yJIbTaThl PENICHUS 3a7a4 C YYETOM OTPAHWYEHUM, CBA3AHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanyecKkue BbIpaKeHUsI

Hcnonb3oBarh anreOpanvyecKkylo TEPMHUHOJIOTUIO U CHUMBOJUKY, NPUMEHSTH
e€ B mpolecce OCBOCHHsS y4eOHOT0 MaTepuana.

Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKCHUN MPHU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BoimonHsATe  mpeoOpa3oBaHUs  LEIOT0  BBIPAXEHUS B MHOTOYJIEH
MPUBEJICHUEM NOJO0HBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.

BbIMOMHATE YMHOKEHHE OJHOWJIEHAa HAa MHOTOYJIEH M MHOIOYJIeHa Ha
MHOTOYJIEH, IPUMEHATH (POPMYJIbI KBaJApaTa CYMMBbI M KBaJIpaTa pa3HOCTH.

OcCylecTBAsATh PA3IOKEHHUE MHOIOYJIEHOB HA MHOXHUTEIM C MOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIero MHOMXHWTENsS, TPYNIUPOBKH CJaraeMbix,
npuMeHeHUs (OPMYJI COKPAIIEHHOTO YMHOKCHHUSI.

[IpumensaTh npeoOpa3zoBaHUsT MHOTOUJICHOB JIJIS PEIICHUS Pa3IMYHbBIX 3a]1a4
W3 MaTE€MaTHUKHU, CMEXHBIX MPEIMETOB, U3 PEATHHOUN MPAKTUKH.

Hcnonbs30BaTh CBOMCTBAa CTENEHEH € HATypaJbHBIMHM IOKA3aTeNsMH s
npeoOpa3oBaHus BbIPAKCHHIM.



YpaBHeHUS U HEPABEHCTBA

Pemiate nuHEWHBIE ypaBHEHUS C OJHOM MEPEMEHHOW, MPUMEHsS TMpaBuia
repexoa OT UCXOJIHOTO YPAaBHEHHUS K paBHOCWILHOMY eMy. [IpoBeparts, siBnseTcs
JIA YHCIIO KOPHEM YPaBHEHMUSI.

[IpumeHnsTh rpaduueckue METOIbI MPU PEIICHUH JTUHEHHBIX YPAaBHEHHUN U UX
CUCTEM.

[logOupars mnpuMepbl Tap 4YUCEN, SBISIONIMXCS PEIICHHEM JIMHEHHOTO
YPaBHEHUS C IByMs MIEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOW IUIOCKOCTH TpaduK JHUHEHHOTO ypaBHEHUS C
JIByMsI TEPEMEHHBIMH, TMOJIB3YysICh TpapUKOM, NPUBOAUTH MNPUMEPHI PEHICHUS
YpaBHEHUS.

Pemate cucTeMsbl BYX JIMHEHHBIX YPAaBHEHUM C AByMsI IEPEMEHHBIMH, B TOM
yucie rpaduuecku.

CocraBisATh W pemarb JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHWHBIX
YPaBHEHUW II0 YCIOBHUIO 33Jla4ud, HWHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4M NOJIyYEHHBIN Pe3yJIbTar.

DOyHKIUHA

N3o0paxkaTh Ha KOOPJAMHATHOW MPSIMOM TOUKHU, COOTBETCTBYIOLIHUE 38 JaHHBIM
KOOpJIUHATaM, JIy4Hu, OTPE3KU, HTHTEPBAJIbI, 3aMMCHIBATH YMCIOBbIC MPOMEXYTKU Ha
anredpandecKoM sI3bIKe.

OTMeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TuHeUHbIX QyHKIMH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MNOMOLIBIO (YHKIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINUMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LI€HA, KOJWYECTBO, CTOUMOCTS,
MPOM3BOAUTEIBHOCTh, BpEMS, 00BEM padOTHI.

Haxoauth 3Hauenue GyHKIUU MO0 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpadudeckuii crmocod MpeacTaBIeHUs M aHalu3a WHGOpPMAIUH,
W3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIINIO U3 TPAPUKOB PeaIbHBIX MPOIIECCOB
Y 3aBUCHUMOCTEMN.

K koHumy o0yueHus B 8 kiacce oOydaromMiics NOJYYHUT CIEAYIOLIUE
MIPEIMETHBIE PE3YIIbTATHI:

Yuciia 1 BIYMCICHUS

Hcnonp30BaTh HAYAJIbHBIE MPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YUCeN NI CPAaBHEHHS, OKPYTJICHUS U BBIYUCIICHUN, N300pakaTh JEHCTBUTEIIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOW MPSIMOM.

[IpuMenaTp moHsATHE apuPMETHUECKOTO KBaJPAaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3YSl MPU HEOOXOJUMOCTH KaIbKYJATOP, BBHIMOJHSITH
npeoOpa3oBaHusl BBIPAXKEHUN, COJAEPKAIIUX KBaJpaTHbIE KOPHU, HCIOJIB3YS
CBOMCTBa KOPHEM.



Hcnonp30BaTh 3amucy OOJBIIMX W MaJbIX YHMCEN C MOMOIIBIO JACCATUYHBIX
npoOeii u crerneneit uncna 10.

AJiredpanvecKkue BbIpaKeHUs

[IpyuMeHsATh TMOHSTUE CTENEHW C LENbIM [OKAa3aTeleM, BBbINOJHATh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKALIUX CTEIEHU C IEIbIM ITOKa3aTeleM.

BbIMOMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAUOHAIBHBIX BBIPAXKEHUHN
Ha OCHOBE TIPaBUJI JCHCTBUI Ha/Jl MHOTOUYJIEHAMH M alire0OpanvdecKuMU APOOSIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUJIEH HA MHOKUTENH.

[IpumMeHsaTh peoOpa3zoBaHUs BRIPAKEHUN JIJIsI PEIICHUS Pa3IUUHbBIX 33/1a4 U3
MAaTEMaTUKH, CMEXKHBIX TPEAMETOB, U3 PEATIbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHElHBIE, KBaApaTHbIC YPAaBHEHUS U PAlUMOHAIBHBIE YpPABHEHHS,
CBOJSILIMECS K HUM, CHCTEMBI JIByX YPABHEHHI C ABYMS IEPEMEHHBIMH.

[IpoBOAUTH MIPOCTENIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHCIJI€ C IPUMEHEHHEM TpaduuecKux NpeacTaBieHuil (ycTaHaBIUBaTh, UMEET
JW ypaBHEHHE WJIM CHUCTEMa YPAaBHEHHUI pELIEHHUs, €CIU UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT cClIOBECHOW (OPMYJIHMPOBKH 3aJadyd K €€ anreOpamdeckoi
MOJIETd C TIOMOILBID COCTABJICHUS YpPaBHEHUSI WU CHUCTEMBbl ypaBHEHUU,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33Ja4M MOJYUYEHHBIN pe3ybTar.

[IpuMeHATh CBONCTBa YHCIOBBIX HEPABEHCTB JUIsi CPaBHEHHS, OILICHKH,
pelmarh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uUecKy0 WUIIOCTPALMIO MHOXECTBAa PpEHIeHUH HEepPaBEeHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKUUHA

[Tonnmarh ¥ UCHONB30BaTh (HYHKIHOHAIbHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMsI), OMPEAeNiaTh 3HadeHHWE (YHKIUU TI0 3HAYCHHIO
apryMeHTa, ONpeAeIsiTh CBOMCTBA (DYHKIIMH 110 €€ rpaduky.

Ctpouth rpaduku 351eMeHTapHBIX (QYHKIUN BUIA:

y = kix, y = %2,y = x3y = |X|, Y = VX, OIHCBIBaTh CBOICTBA YHCIOBON
dbyHKIMK Mo €€ TpaduKy.

K xonmy oOyueHuss B 9 kJjacce oOydaromuiicsi MOJYUYUT CIEAYyIOIINE
MIPEAMETHBIE PE3YJIbTATHL:

Ymncsia v BBIYUCTIEHUSA

CpaBHUMBATh U yIOPSAAOUYUBATH PAlMOHAIBHBIE U UPPALIMOHAIbHBIE YHCTIA.

BoimonHATe apudMeTHUECKHE [ACHCTBUS € pPAlMOHAIBHBIMU YHCIAMU,
couerass YCTHbIE UM TIMCbMEHHBIE TPUEMBI, BBINOJHATh BBIUMCICHUS C
HMppalMOHAIbHBIMU YU CIIAMHU.



HaxomuTe 3HaueHusT CTENEHENM C UEJIbIMUA IIOKA3aTesIMH M KOPHEW,
BBIYUCIIATh 3HAYECHUS YUCIOBBIX BBIPAXKCHUN.

OKpyraatrh JEWCTBUTENBHBIE YHCHA, BBINOJHATh MPUKUIKY pe3yJibTaTa
BBIUMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate JMHEMHBIE U KBAaJApAaTHBIE YPABHEHHWS, YPaBHECHUS, CBOJALIMECH K
HUM, NIPOCTEHIINE APOOHO-pAIIMOHATBHBIC YPABHEHUSI.

Pemate cucTeMbl NBYX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHHUH, B KOTOPBIX OJIHO YPABHEHUE HE ABIAETCS JIMHEHHBIM.

Pemath TeKCTOBBIE 3ajauM aNreOpanuecKuM CIOCOOOM € TOMOIIbIO
COCTABJICHUS YPABHEHUS WM CUCTEMBI JBYX YPABHEHUN C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPABHECHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpauuecKkux MpeAcTaBieHUul (yCTaHABIUBATh, UMEET
JA ypaBHECHHME WJIA CUCTEMA YPAaBHEHUM DPEILICHUs, €CIU UMEET, TO CKOJIbKO, W
npouee).

Pemate nuHEHHbIE HEpAaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, H300paxaThb
pELICHUE HEPAaBECHCTB HA YUCIOBOM MNPSIMOW, 3alMCHIBATh PELIEHUE C MOMOILIBIO
CUMBOJIOB.

Pematp  cucreMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAQJAPAaTHOE HEPABEHCTBO, M300pakaTh peEIICHUE CHCTEMBI
HEPABEHCTB HA YU CJIOBOU NPSAMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUHU PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacnio3naBath (yHKIMM H3ydYeHHBIX BUIOB. [loKa3biBaTh CXEeMaTU4YECKU

pacroioKeHHe Ha KOOPJAMHATHOM MJIOCKOCTU rpadukoB GyHKIMA Buaa: y = Kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = [X|, B 3aBucumMocTH OT
3HaYyeHuM K03 PUIIMEHTOB, ONMUCHIBATh CBOMCTBA (DYyHKIIUA.

Crpoutpb U M300pakaTh CXEMaTHYECKH TIpaUKu KBaIpAaTHUHBIX (DYHKIIMIA,
OTMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKLIUN MO UX rpaHKam.

Pacrno3naBaTh KBaJpaTuuyHy0 (QYHKIHIO IO GopMmyJie, IPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX GYHKIMN U3 peabHON XKU3HH, (PU3UKH, TEOMETPHUU.

YuciaoBble NOCJHE0BATEIbHOCTH H IPOrPeccH

Pacno3naBath apumMernueckyr0o U TEOMETPUYECKYI0 MPOTPECCHU TpHU
pa3HBIX criocobax 3aaHusl.

BbINONMHATE  BBIYMCIEHUS C HUCHOJNb30BaHWEM GopMyd N-ro  4jeHa
apupMeTHIEeCKON U FreOMETPUYECKON POrpeCCHii, CYMMBI IEPBBIX N YJICHOB.

N300paxkaTh WiIE€Hbl NOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPJMUHATHOU
IJIOCKOCTH.



Pemath 3amaun, CBS3aHHBIC C YHMCIOBBIMH IIOCICAOBATEILHOCTAMH, B TOM
YHCIIC 33J]a4H U3 PEaTbHOM KU3HH (C MCIOJIb30BaHUEM KaIbKYJIATOPA, UPPOBHIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne ni/nn KonTtponbnbie | IlpakTHyeckue
NnporpaMmbI Bcero o0pa3oBaTte/ibHbIE
padoThsI padoThbl
pecypcbl
1 Yucna v BeIYUCICHUS. PannoHanbHEIC o5 1 Bubnuorexa LIOK
qucia https://m.edso0.ru/7f415b90
Bbubnuorexa LIOK
2 AJITeOPAMICCKUC BLIPDKCHIA 21 ! https://m.edso0.ru/7f415b90
bubnumoreka LIOK
3 YPaBHEHMsL H HEPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
Bubnuorexa LIOK
4 K ) 24 1
OOpAUHATSI H rpaguKy. PyHKiH https://m.edso0.ru/7f415b90
bubnuoreka [IOK
IT 1
° OBTOpEHHE 1 0000mIeHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbie
Ne n/m P Kontpoabnbie | IlpakTuyeckue (udpp )
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIEC
padoThI padoTsbI
pecypcbl
Bubnunoreka LIOK
1 Yucna u Beluncienus. Kpagparueie KopHU 15 https://m.edsoo.ru/7fA17af8
) Uucna u BerancieHus. CTeneHp ¢ MebiM 7 bubmuorexa [IOK
IoKa3areyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BbIpaKEHUsI. 5 1 bubnuoreka [IOK
KBanpatsslii TpéxusieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BbIPAKEHUS. 15 1 bubnuoreka [IOK
AnrebGpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBajpaTHbie 15 1 bubnmnoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 13 bubnunorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka LIOK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 httns://m.edsoo.ru/7fA17af8
Bbubnuorexa LIOK
8 O .0 5)
YHICIHH. LCHOBHEIC HOMATHA https://m.edso0.ru/7f417af8
bu6nmoreka IIOK
o DyHKin. Tucn0BEIE GyHKIMA d https://m.edsoo.ru/7f417af8
Bubnuorexa LIOK
10 HosToperne 1 06obmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3je/ioB U TeM undposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
1 Uwucna u Beruncnenus. [leicTBurenbHbie 9 bubnmorexa [[OK
yucia https://m.eds00.ru/7f419d08
5 VYpaBHEeHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnmoreka [[OK
OJIHOM TIEPEMEHHOM https://m.eds00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httns://m.edsoo.ru/7f419d08
bubmuorexa [IOK
> Oymiui 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
q 1 1
6 HCJIOBBIE MOCJIEI0BATEIILHOCTH 5) httos:/m.edsoo. ru/7f419d08
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMAaTH3AIINS 18 1 Bubnuoreka LIOK
3HAHUMN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 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
KonuvecTBo yacos DJIEeKTPOHHBIE
Ne Hdara nuppoBbIe
Tema ypoxka Kontpoabnsie | IIpakTHyeckue
n/n Bceero H3y4YeHusi | o0pa3oBaTesibHbIE
padoThI padoTbI
pecypchbl
1 [TonsiTue panmoHaIBLHOTO YKCTIA 1
5 Apudmernyeckue JeHCTBUS C 1
palroHaIbLHBIMU YUCIIAMHU
3 Apudmernyeckue JeHCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernyeckue JeHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernyeckue IeHCTBUS C 1
paloHaTbHBIMU YHCIIAMU
5 Apudmernyeckue IeUCTBUS C 1
paoHaIBLHBIMU YUCIIAMHU
7 CpaBHeHue, yropsiJounBaHue 1
paloHaIbHBIX YUCET
8 CpaBHeHue, yrnopsiJouuBaHue 1
paloHaIbHBIX YHUCET
9 CpaBHeHue, yrnopsiJounBaHue 1
paloHaIbHBIX YHCET
10 Crenensb ¢ HaTYpaIbHBIM 1 bubnnorexka HOK
[IOKa3aTesIeM https://m.edsoo.ru/7f4211de
1 Crenensb ¢ HATYpaIbHBIM 1 bubnnorexa [HOK
[I0Ka3aTeseM https://m.edsoo.ru/7f421382



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

12 Crenensb ¢ HaTypaIbHBIM bubmuoreka [JOK
[oKa3areyiemMm https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HaTypaIbHBIM bubmuoreka [IOK
MoKa3areyiemM https://m.edsoo.ru/7f4218be
14 Crenensb ¢ HATypaJbHBIM
nokasaresem
15 Pemenrie 0oCHOBHBIX 3a/1a4 Ha JIpoOH,
MIPOLIEHTHI U3 PEATLHOUN MPAKTUKHI
16 Pemenrie oCHOBHBIX 3a/1a4 Ha JIpoOH,
MIPOLIEHTHI U3 PeabHOM MPaKTUKHI
17 Pemenrie oCHOBHBIX 3a/1a4 Ha JIpoOH,
MIPOLIEHTHI U3 peabHOM NPAaKTUKHU
18 Pemrenre oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEATbHOMN MPAKTUKHI
19 [Tpu3HAKK AETUMOCTH, PA3IOKEHUS
HA MHOXKUTEJIM HATypPaIbHBIX YUCEI
20 [Tpu3HaKK AETUMOCTH, PA3IOKEHUS
HA MHOXKUTEJIM HATyPAITbHBIX YUCEIT
21 PeanbHbie 3aBucumoctu. llpsamas u
oOpaTHasi MPOTIOPIIMOHATBHOCTH
99 PeanbHublie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIIMOHATHHOCTH
23 Peanbhubie 3aBucumocTtu. [psimas u
oOpaTHasi MPONOPIIMOHATHHOCTH
24 Peanbhublie 3aBucumocTtu. [psimas u
oOpaTHast MPONOPIIMOHATHFHOCTH
o5 KonrponbsHast paboTa o teme

"PanmoHanpHbIE Yncia"



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

bu6mmoreka [IOK

26 byKBEHHbIC BHIpAKCHILA https://m.edsoo.ru/7f41feec
27 Dopmyiibl
28 dopmyiibl
29 [lepemennsbie. JlomycTUMBbIC 3HAYCHUS
NepeMEHHBIX
[IpeoOpa3zoBanue OyKBEHHBIX
30 Bs:paxciﬂmﬁ, paCKpZITI/Ie CKOOOK U brbamorexa LIOK
HpHBEEHHE TIOZIOBHBIX CHATAEMBIX https://m.edsoo.ru/7f41fafa
[TpeoOpazoBanue OYKBEHHBIX
31 Bri)pamlz:ﬂnﬁ, paCKpZITI/Ie CKOOOK 1 bubmmorexa [OK
HpHBEeHHe NONOGHEIX CIATrAEMbIX https://m.edsoo.ru/7f41fd70
[IpeoOpazoBanne OyKBEHHBIX
32 BBIPA)KCHUH, PACKPhITHE CKOOOK U
NPUBEJICHNE TIOJOOHBIX CIIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIPOKEHUH, pACKPBITHE CKOOOK 1
MpHUBEICHUE TTOJOOHBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYPATbHBIM bubnmoreka [JOK
IIOKa3aTesneM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPAITbHBIM bubnmoreka [JOK
IIOKa3aTeseM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTEINEHU C HATYyPATLHBIM bubnuorexa [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f4218be
bubnmnoreka JOK
37 Mroroteret https://m.edsog ru/7f42276e
38 MHorouseHsl bubamorexa LIOK

https://m.edsoo0.ru/7f422930



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
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39 CrnoxxeHue, BBIYUTAHUE, YMHOKCHHE bubmuoreka [JOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422af2
40 Cnoxenue, BBIYUTAaHUE, YMHOKECHHE bubmuoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BEBIYUTAaHUE, YMHOKCHUE bu6morekxa [IOK
MHOTO4YJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAHUE, YMHOKECHHE bu6mmoreka [IOK
MHOTO4YJIEHOB https://m.edsoo.ru/7f423182
43 @DopMyJIbl COKpAIIEHHOTO bubnuoreka LIOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMyITBI COKPAIIEHHOTO bubnuoreka [JOK
YMHOXECHUS https://m.edsoo.ru/7f42464a
45 ®opMmyIibl COKpAIIEHHOTO bubnunorexka HOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
16 @opMyIbl COKpaLIEHHOTO bubnnorexka [HOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAIEHHOTO bubmuoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
48 PaznosxeHre MHOTO4YJICHOB Ha bubimoreka [IOK
MHOXHTEIN https://m.edsoo.ru/7f423312
49 Pazno)xeHre MHOTO4YJICHOB Ha bubmmoreka [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHne MHOrO4YJI€HOB Ha bubnuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOrO4I€HOB Ha
MHOXKHTETTN
59 KonrponbsHast paboTa o teme

"AnreOpandecKkue BeIpaxeHus"



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

YpaBHeHue, npaBuiIa

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWJIBHOCTb YpaBHEHUN
JIunelinoe ypaBHEHHE C OJTHOMN
o4 NIEPEMEHHOM, pelIeHNE TUHEUHBIX
YPaBHEHUH
JInHeitHOE ypaBHEHHE C OJTHOM
55 IIEPEMEHHOM, pELIEHNE JTMHEUHBIX bubmorexa [JOK
p o p https://m.edsoo.ru/7f420482
ypaBHEHHIA
JInHeitHOE ypaBHEHHE C OJTHOU
56 NepEMEHHOH, pelIeHne TMHEHHBIX
YPaBHEHUI
57 Pemienne 3aga4 ¢ moMoImL0 bubmoteka [IOK
ypaBHEHUN https://m.edsoo.ru/7f42064e
58 Pemienue 3aga4 ¢ moMoIs0 bubmuorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f420806
59 Pemenue 3a1ad ¢ momoInpio bubmmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemrenue 3amau ¢ momMomnipio bubnunoreka [JOK
ypaBHEHHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C ABYMsI bubnuorexa [JOK
NepeMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427¢c32
JIuneiiHoe ypaBHEHUE C IByMs bubmuoteka LJOK
62
NepEeMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JTMHEHHBIX YpaBHEHUI bubnmoreka [JOK
63
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucremMa AByX JIMHEWHBIX YpaBHEHUI

C ABYyMA IICPEMCHHBIMU



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
https://m.edsoo.ru/7f42836c

CucremMa ByX JIMHEHHBIX YpaBHEHUI

0> C ABYMsI IEPEMEHHBIMU
66 CucreMa ByX JIMHEHHBIX YpaBHEHUI
C IByMs IEpEMEHHBIMU
67 Pemienue cucrem ypaBHEHHA bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEeHUIt bubmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem ypaBHEeHUIt
71 Pemenue cucrem ypaBHEeHUM
7 KontponpHas paboTa o teme bubnunorexka HOK
"JIuneiinble ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 KoopuHaTa TOYKH Ha IPSAMOiA bubmmorexa [OK
https://m.edsoo.ru/7f41de76
bubmuorexa [JOK
4 HueI0BIC MpOMezy T https://m.edso;l. ru/7f41df2
75 UwucoBbie MPOMEXYTKH
76 Paccrostnue Mex 1y AByMs TOUKaMH
KOOPAMHATHOU NPSAMOK
77 Paccrostnue Mexy AByMs TOUKaMH
KOOpJIMHATHON NPSIMOM
78 [IpssMoyronbpHas cucTeMa KOOpAUHAT bubnuoreka [IOK
Ha IIJJOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbpHas cucteMa KOOpAUHAT bubnuoreka [IOK
Ha IIJJOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadmKoB, 3aJaHHBIX bubmmoreka [JOK



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! TpaduKoB, 3aJaHHBIX

bu6mmoreka [IOK

81 dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmyamu
83 Urenue rpadikoB peaibHBIX bubnnorexka HOK
3aBUCHUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpadikoB peaibHBIX
3aBUCHUMOCTEN
bubauoreka LIOK
85 I1
OHATHE (yHKILI https://m.edso0.ru/7f41ef06
86 ['padux dpyHKIIMN
. . bubmoteka [IOK
87 Crofictea dyniunii https://m.edsoo.ru/7f41f078
. . bubnuoreka [JOK
88 Cpofictea dynicunii https://m.edsoo.ru/7f41f1fe
. bubmmoreka [IOK
89 Jlneiinas GyHKiws https://m.edsoo.ru/7f427282
. bubnuorexa [JOK
J
%0 HHCHHAs yHKcLI https://m.edso0.ru/7f427412
01 [TocTpoenue rpaduka JIMHEHHOI bubnunorexka HOK
byHKIMK https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka JTMHEHHOI
GyHKITUN
93 ['padux pyHkumm y =[x|
94 I'paduk Qynkmu y =[x|
95 KontponpHas pabota o teme bubnnorexa HOK

"Koopaunats! u rpaduku. OyHkiun"

https://m.edsoo.ru/7f41f50a



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
https://m.edsoo.ru/7f41f50a

/ Beepoccwuiickast mpoBepovHast
pabota

Htorosast KOHTpoJbHAs padora /

bubmumoreka LIOK

96 1
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB Kypca 7 Kiiacca, 0000IIeHne 1
3HaAHUU
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
98 METOJIOB Kypca 7 Kjiacca, 000011IeHne 1 bubmorera [JOK
HU P ’ - https://m.edso0.ru/7f429f32
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmorexa LOK
. P ’ https://m.edso00.ru/7f42a0e0
3HAHWH
[ToBTOpEHME OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiiacca, 0000IIeHne 1
3HaAHUU
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
101 METOJIOB Kypca 7 Kjiacca, 000011eHne 1 bubmorexa [JOK
HU P ’ - https://m.edsoo.ru/7f42a27a
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
102 METOJIOB Kypca 7 Kiiacca, 00001IeHne 1 bubmorexa LIOK
. P ’ https://m.edso0.ru/7f42a900
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



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

8 KVIACC

KonnyectBo yacos DJIEKTPOHHBIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpouabnbie | IlpakTuyeckue op
n/n Bcero H3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 KBagparnslii KOpeHb U3 uncia 1 bubmorexa HOK
P P https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 [TonsiTHe 00 MppaIOHATHFHOM YHCIIS 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKEHUS 1
UppaIMOHAIILHBIX YUCEIT
4 JlecsITHUHBIC PUOITHKCHS 1
WppalMOHATEHBIX YUCEI
JlelicTBUTENIbHBIE YHUCIIA
CpaBHeHuUE IeHCTBUTEIbHBIX YHCET
CpaBHeHHUE AEUCTBUTEIBHBIX YUCEI 1
8 Apudmernyeckuii KBaJpaTHbIN 1
KOPEHb
9 VYpaBHeHue Buaa x> = a 1
10 CpoiicTBa apr(pMeTHIECKUX 1 bubnuoreka [IOK
KBaJIPaTHBIX KOPHEHN https://m.edsoo.ru/7f42d862
CoiicTBa apudMeTHIeCKUX bubnuoreka [IOK
11 . 1
KBaJPATHBIX KOPHEHN https://m.edsoo.ru/7f42d862
[Tpeobpa3zoBanue YHCTOBBIX
12 BBIPDAKEHUIN, CONEPIKALLINX 1 bubmmorexa [IOK
P ’ P https://m.eds00.ru/7f42dd26
KBaJIpaTHBIC KOPHH
13 [IpeobpazoBanme YUCTOBBIX 1 bubnuorexa [JOK



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

BBIPAKEHUH, COAECPKALIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeoOpaszoBaHre YHCIOBBIX

bubmumoreka LIOK

14 BPIPICCHIH, COACPIAIIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeoOpazoBaHue YHCIOBBIX

15 BBIPAKEHUH, COAEPKALTUX Eubmaorexa ITOK

https://m.edsoo.ru/7f42e262

KBaJIpaTHbIC KOPHU

16 Crenens ¢ 11eJIBIM MTOKa3aTesIeM bubmorexa HOK

https://m.edsoo.ru/7f4354a4

CranpapTHas 3anuch 4ucia.
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO

17 Mupa (OT 3JIEMEHTaPHBIX YACTHIL JI0 bubmuoreka [JOK
KOCMHUYECKUX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUIMTEIIBHOCTbh MPOLIECCOB B
OKpY>KaroIeM MUpe

18 CBolicTBa CTENEHU C IETbIM bubmoreka [IOK
MOKAa3aTeseM https://m.edsoo.ru/7f435648

19 CBoiicTBa CTEINEHHU C LETBIM bubnuoreka [IOK
rokKasarejieM https://m.edsoo.ru/7f435648

20 CBoiicTBa CTEIEHHU C LETbIM bubnmoreka [JOK
MoKazaTeyiemM https://m.edsoo.ru/7f435648

21 CBoiCTBa CTENICHH C IIEIIBIM bubnuorexa [JOK
MOKa3aTeyeM https://m.edsoo.ru/7f43599a

99 CBoliCTBa CTENICHH C IICTIBIM bubnuorexa [IOK
MOKa3aTeyeM https://m.edsoo.ru/7f435ed6

23 KBaapaTHblii TpEXuiieH

24 KBaapaTHblii TpEXuiieH



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

o5 Paznoxxenue kBagpaTtHOro bubmuoreka [JOK
TPEXUIIEHA HA MHOXHUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOrO bubmuoreka [IOK
TPEXUICHAa Ha MHOXKUTEIH https://m.edsoo.ru/7f42fd38
Kontponsnas pabora o remam
27 "KBagpaTtHeie kopHU. CTeneHu. bubmmorexa LIOK
Kpaapatibiii Tpexen” https://m.edsoo.ru/7f42ec80
bubnmoreka [JOK
28 Asrebpanieckast Apode https://m.edsoclf ru/7f430382
JlommycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOISAIINX B
anreOpanvyeckue BhIPKCHUS
JlonycTumMble 3HaYCHUS
30 MIEPEMEHHBIX, BXOAIINX B
anreOpanvyeckue BbIpKEHUS
31 OcHOBHOE CBOMCTBO bubnnorexka HOK
anredpanvdecKou 1podu https://m.edsoo.ru/7f4308e6
. Bbubnmoreka [JOK
32 Coxpamenne podeii https://m.edso:f ru/7f430a8a
. bubnnoreka HOK
33 Coxpawmenne apodei https://m.edsog ru/7f430f44
34 Coxpatueine Apobeit ]r?tptfsﬂ/P/Ir?lT:g;? 8%f430f44
35 CrnoxeHue, BBIYUTaHUE, YMHOKCHHE bu6mmoreka [IOK
U JiefieHue anredpandeckux apooeit https://m.edsoo.ru/7f43128¢c
36 CrnoxeHue, BBIYUTaHUE, YMHOKCHUE bu6moreka [IOK
U JIeJieHne anreOpandeckux Apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIMUTaHUE, YMHOKEHUE bubnmoreka [JOK



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
https://m.edsoo.ru/7f4315c0

U JIeJieHne anreOpandecKux Apooeit

https://m.edsoo.ru/7f4318c2

CJ'IO)KeHI/Ie, BbBIYUTAHUC, YMHOKCHUC

bu6mmoreka [IOK

38
U JIeJieHne anreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPpAKEHUIA,
39 C(f e xi)a ux anred I;qucxne bubmmorexa [OK
Aepaatt P https://m.edsoo.ru/7f43259¢
npobdu
[IpeoOpa3oBaHue BHIPAKECHUINA,
40 ccf) e )II:()a uX anred I:mqecxne bubmorexa [JOK
Acpratt P https://m.edsoo.ru/7f432736
Ipoou
IIpeoOpa3oBaHue BEIpaKEHNH,
41 cop e >II<)a uX anred znqecxne bubmorexa [JOK
AepRatt P https://m.eds00.ru/7f432736
npoou
42 KonTtponsHhast paboTa o Teme bubmuorexa [JOK
"Anrebpandeckas qpoos" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 Kpazpatroe ypasiere https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHHE bubmmorexa [OK
P yp https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHECHUE bubmorexa [JOK
. AP yp https://m.edsoo.ru/7f42eela
46 dopmysia KOpHEH KBaJPaTHOTO bubnnorexka HOK
YpaBHECHUS https://m.edsoo.ru/7f42f158
47 dopMmyiia KOpHEH KBaJApaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopMmyiia KOpHEH KBaJApaTHOTO bubnuoreka LIOK
YpaBHECHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [JOK

https://m.edsoo.ru/7f42fef0



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
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK

50 Teopema Buera
p https://m.edsoo.ru/7f430076
51 Pemenue ypaBHEHMI, CBOIAIIMXCS K bubmuotexa LIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pewienue ypaBHeHui, CBOIAIUXCS K bubnuoreka [IOK
KBaJpPaTHBIM https://m.edsoo.ru/7f43c3d0
[pocreiimme qpoOHO- bubmorexa LHOK
53
palMOHAJIbHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
[pocreiimme qpoOHO- bubmuoreka [JOK
54
palrOHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Pemenue TeKCTOBBIX 33/1a4 ¢ bubnunorexa [JOK
55 .
IIOMOILIBIO KBAJPATHBIX YPAaBHEHUU https://m.edsoo.ru/7f42f75c
Pemenne TeKCcTOBBIX 3a/1a4 ¢ bubnunorexa [JOK
56 .
IIOMOILIBIO KBAJPATHBIX YPABHEHUU https://m.edsoo.ru/7t42{8f6
57 KonTtponeHnast pabota o teme bubmuoreka LHOK
"KBanpaTtHbie ypaBHeHMS" https://m.edsoo.ru/7f4301f2
JIuneliHOE ypaBHEHHE C ABYMs
58 MIEPEMEHHBIMH, €ro TpaduK,
IIPUMEPHI PELIEHNS YPABHEHUMN B
LEJIBIX YHUCTIax
JIuneliHOE ypaBHEHHE C ABYMs
59 TIEPEMEHHBIMH, €ro TpaduK,
IIPUMEPHI PELICHNS YPABHEHHUM B
LEJIBIX YHCTIax
JIuneliHOE ypaBHEHHE C ABYMs
60 TIEPEMEHHBIMH, €ro TpaduK,

IIPUMEPBI PELLEHUS YPABHEHUH B
LEIBIX YUCIax



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

61

Pemenue cucreM ABYX JIMHEHHBIX
YPaBHEHHUN C ABYMs IEPEMEHHBIMU

62

Pemenue cucreM ABYX JTMHEHHBIX
YPAaBHEHMH € JBYMsI IEPEMEHHBIMU

63

Pemenue cucteM AByX JTUHEUHBIX
YPaBHEHUH C IBYMs [IEPEMEHHBIMHU

64

IIpumepsl peleHus cucTeM
HEJIMHENHBIX YPaBHEHUH C JBYyMS
IIEPEMEHHBIMU

65

[IpumMepsl pelieHus: CucTem
HEJIMHENHBIX YPaBHEHUN C IByMS
[IEPEMEHHBIMHU

66

I'paduueckas uHTEpHpeTALIUS
YPAaBHEHHUS C IByMsI IEPEMEHHBIMHA U
CUCTEM JINHEHWHBIX YPaBHEHUH C
JBYMs IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpIpeTaLIUs
YPAaBHEHHUS C IByMsI [IEPEMEHHBIMHA U
CUCTEM JINHEHWHBIX YPaBHEHUN C
JBYMSI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Perrenie TEKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPABHEHUHN

69

Pemrenuie TEKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPABHEHUHN

70

Pemenue TEKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPABHEHUN

71

UucnoBble HEPAaBEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0JHO IepeMeHHON
74 JIunelinbie HEpaBEHCTBA C OJHOM bubnmoreka [JOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JluneliHbie HEPABEHCTBA C OJHOM bubnnorexka HOK
MEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPABEHCTBA C OJTHOU
MIEPEeMEHHON U UX PEIICHUE
77 CucTembl IMHEWHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM IIEPEMEHHOM U UX pelIeHUE https://m.edsoo.ru/7f42cb88
78 CucTembl IMHEWHBIX HEPABEHCTB C bubnmnoreka HOK
OJIHOM MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl IMHEHHBIX HEPABEHCTB C
OJTHOM MepEMEHHON U UX pelleHue
N300pakeHne pemeHus JTNHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOMA
N3o0paxeHue pereHus JTHHEHHOTO
bubmoreka [IOK
81 HEPaBEHCTBA U UX CUCTEM Ha
N N https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOiA
KoHnTponbshas padora o remam
82 "HepaBencTta. Cuctemsl
ypaBHeHUI"
bubmumoreka LIOK
83 [Tonsitre GyHKIMN
Pynicu https://m.edsoo.ru/7f433c12
84 Ob6unacTp onpeaeneHus: 1 MHOXKECTBO bubnmnorexka HOK

3HAYCHUH QYHKINU

https://m.edsoo.ru/7f433d84



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
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

Crioco0sb1 3a1anust GyHKIUI

86 I'padux dyHkmu
87 CaoiicTBa (hyHKIMH, X
oTtoOpakeHue Ha rpaduke
88 Urenue u nocTpoeHue rpadukoB
byHKIII
89 [Tpumeps! rpadukoB GyHKIIHIA,
OTPaKAIOIINX PeaTbHBIC TIPOIIECCHI
OyHKINH, OMMCHIBAIOIINE MPSAMYIO U
90 6y aTI}II MpONOpLHU H:IaJIBIiI ’ bubmmorexa LOK
OPPATHYIO NPOTOpHHO © https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 I'unepOona
bubmumoreka [IOK
92 ['nnepbosa https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x2
pacpuic pymicumn y = X https://m.edsoo.ru/7f434572
OyHKIMH Y =X2, Yy = X3,y = VX, ¥y =
94 |x|}']r I:(bmi/ecmey emeHie ’ bubmmorexa LOK
- TP . p . https://m.edsoo.ru/7f434d38
YPaBHCHHI U CUCTEM YPaBHCHHMA
[ToBTOpEHNE OCHOBHBIX TIOHATHH U
METO/IOB KypCOB 7 U 8§ KJIacCOB,
95 0606H GHI/IZI;HaHI/Iﬁ / bubmmorexa LOK
B . https://m.edsoo.ru/7f4371aa
Bcepoccwuiickast mpoBepovHas
pabota
Htorosas KoHTpoJbHAs padora /
96 Bcepoccwuiickast mpoBepovHast bubmmorexa LOK
p POBep https://m.edsoo.ru/7f434eb4
paborta
97 [ToBTOpEHNE OCHOBHBIX TIOHATHH U



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
https://m.edsoo.ru/7f434eb4

METO/I0B KypCOB 7 U 8 KJIacCOB,
00o00111eHne 3HaHui

[ToBTOpEHNE OCHOBHBIX MTOHATHNA U

bubmumoreka LIOK

%8 METOZIOB KypeoB 7UH 8 kraccos, ! https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHUMT
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
99 METOI0B KypCcoOB 7 U 8 Ki1accoB 1 bubmioreka HOK
P . ’ https://m.edso00.ru/7f437510
000011eHNEe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATUIA U
100 METOIO0B KYpCcOB 7 U 8 Kj1accoB 1 Bubmzorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHUT
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
101 METOJIOB KYPCOB 7 U & KJ1acCOB 1 Bubmrorexa OK
7108 KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUMT
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
102 METOJIOB KYPCOB 7 U & K1accoB 1 bubmioreka HOK
P . ’ https://m.eds00.ru/7f437858
0000111eH1E 3HAHUI
OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



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 KVIACC

KonuvecTBo yacos DJIEKTPOHHBIE
Ne ara ugposbie
n/n Tema ypora Bcero Koutpoabupie | Ipakruteckue fll3yqelmﬂ zﬁlizoBaTeﬂbele
padoThI padoThI pecypest
PammmonansHble uncia,
1 VPPALMOHAIBHBIE YHUCIIA, KOHEYHBIE U 1
OeCKOHEUHbIE JeCATUYHbIE JPOOU
MHO0X€eCTBO AEUCTBUTEIbHBIX YUCET,
2 JIEMCTBUTENBHBIE YNCIa KaK 1
OECKOHEYHbBIE JECSITUUHbIE IPOOU
B3aumHO 0jHO3HaYHOE COOTBETCTBUE
3 MEXJly MHOXXECTBOM JIeHCTBUTEIbHBIX 1
YHCeNl U MHOYKECTBOM TOYEK
KOOPJIMHATHOM MIPSAMOM
CpaBHeHuE 1EUCTBUTENbHBIX YUCEI,
4 apupMeTHIecKue 1eHCTBU ¢ 1
JeHCTBUTENbHBIMU YUCIAMHU
5 [TpubnmxEHHOE 3HaYEHUE BEIMYHHBI, 1
TOYHOCTb MPUOINKEHUS
OxkpyrieHue uucen
Oxkpyrienue ynucen 1
8 [Ipuknaxa u oLleHKa pe3yJIbTaTOB 1
BBIYMCIICHUI
9 [Ipukuaxa u oLleHKa pe3yJIbTaTOB 1
BBIYMCIICHUI
10 JIuneiinoe ypaBHeHue. Pemenue 1 bubnuorex HOK




YpPaBHEHUH, CBOISIIIMXCS K JINHEHHBIM

https://m.edso0.ru/7f43bf66

JIuneiinoe ypaBHeHue. Pemenue

11
YpPaBHEHUH, CBOISIIMXCS K JIMHEHHBIM
KBanpatHoe ypaBHenue. Pemenue
bu6mmoreka [IOK
12 AQBHEHHH, CBOJISIIIIUXCSI K
P > CBOMLIL https://m.edsoo.ru/7f43c542
KBaIpaTHBIM
KBanparHoe ypaBHenue. Pemienue
. bubnnorexka HOK
13 YpaBHEHUM, CBOISIINAXCS K nommoreka L
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
bubnnorexka HOK
14 bukBanparHsie ypaBHEHUS uomoreka L1
https://m.edsoo.ru/7f43c3d0
bubmmoreka [JOK
15 bukBanparHbie ypaBHeHHUS nomoreka L{
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pelieHus ypaBHEHUN
16 TpeThbeil u 4eTBEPTOIl cTeneHeit
pa3oKeHUEM Ha MHOXKHUTEIH
[Ipumepsl pelieHus ypaBHEHUN
17 TPETbEU U YETBEPTOU CTEIICHEN
pa3ioKeHueM Ha MHOXKUTENN
18 Pemenne npoOHO-panoHaIbHBIX bubnunoreka [HOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-panoHaIbHBIX bubnnoreka HOK
YpaBHECHUH https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM METOIOM
21 Pemrenue TekCTOBBIX 3a71a4
anreOpanvdecKuM METOIOM
22 Pemrenne TekcTOBBIX 3amMa4



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

anreOpandeckKuM METOIOM

KontponbsHhast paboTa o Teme

23 " o o
YpaBHEHHs C OJHON IEPEMEHHOU
24 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHHE ¢ IBYMs TIEPEMEHHBIMH U bubnnorexka HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cuctema IByX JUHEHHBIX ypaBHECHUI
C ABYMsI IEPEMEHHBIMU U €€ pPEIlICHUE
97 Cucrtema IByX JTMHEHHBIX YpaBHEHUI
C IBYMsI IEPEMEHHBIMU U €€ pelleHue
28 CucreMa IByX JIMHEWHBIX YpPaBHEHUN
C IBYMsI IEPEMEHHBIMU U €€ pellieHue
29 CucreMa ABYX JIMHEWHBIX YpaBHEHUI
C ABYMsI IEPEMEHHBIMU U €€ PEILICHUE
Pemenue cucreM AByX ypaBHEHUI],
30 OJIHO U3 KOTOPBIX JINHEHHOE, a Ipyroe bubmorexa [JOK
. ’ https://m.edsoo.ru/7f43d23a
— BTOPOM CTENIEHH
Pemenue cucreM AByX ypaBHEHUIA,
9 bubmoreka [IOK
31 OJIHO U3 KOTOPbIX JINHEHHOE, a Ppyroe
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENIEHU
Pemenue cucreM AByX ypaBHEHU,
32 OJIHO U3 KOTOPBIX JIUHEHHOE, a IPYyroe
— BTOPOU CTEIIEHU
Pemenue cucreM AByX ypaBHEHUI],
33 OJIHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOU CTEIEHU
34 I'paduueckas uHTEpIIpETALIUS



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

CHUCTEMBI YPAaBHEHUM C ABYMsI
IIEPEMEHHBIMU

Pemrenue TekCTOBBIX 3a71a4

35
anredpanvdeckuM crocooom
36 Pemenye TeKCTOBBIX 3a1a4
anreOpanyecKuM CriocooomM
37 Kontponbshast paboTa o teme
"Cucrembl ypaBHEHUI"
38 YucaoBble HEPABEHCTBA U UX
CBOMCTBA
39 UwucoBble HEPAaBEHCTBA U UX bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEPAaBEHCTBA C OJTHOU bubnuorexa [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
41 JInHelHbIE HEPABEHCTBA C OJTHOM bubnnorexka [HOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
JInHelHbIE HEPABEHCTBA C OJTHOU bubmuoreka [JOK
42 .
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl IMHENHBIX HEPABEHCTB C
OJHOW NEPEMEHHOMN U UX PEIICHUE
44 CucreMbl JINHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U UX pelICHUE
45 CHCT(EMLI J'II/IHCfIHBEX HEPABEHCTB C
OJIHOM MepeMEHHON U UX pellleHue
5 KBampaTtHbie HEpaBeHCTBA M X bubnnorexka HOK
4 peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBa U UX bubnuoreka LIOK

peleHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHBIe HCPAaBCHCTBA U UX

bubmumoreka LIOK

48
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpatHsie HepaBeHCTBA U MX
pelieHue
50 KBanpatHble HepaBeHCTBA U UX
peleHue
I'padmueckas unTepnperanus
o1 HS SI)SGHCTB u CI/ICTSMPHC ;,_IBGHCTB c bubmmorexa [TOK
p p https://m.edsoo.ru/7f43b098
JBYMs TI€pEMEHHBIMU
['paduyeckast uHTEpIIpETAIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS TIE€pEMEHHBIMHU
53 Kontponshast paboTa o Teme
"HepaBenctna"
54 KBanparuunas ¢yHknus, e€ rpadux u bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuanas ¢ynkus, e€ rpadux u bubnunorexka HOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpartuunas ¢pyHkuus, e€ rpaduk u bubmuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAMHATHI BEPLIMHEI bubmuoreka [JOK
napaloJibl, OCb CUMMETPUU NTapaboJIbI https://m.edsoo.ru/7f439eb4
[Tapabo:a, KOOpAMHATHI BEPITHHEI bubnamnorexka HOK
58
napaboJibl, OCh CAMMETPHUH TapadOJIbI https://m.edsoo.ru/7f43a03a
[Tapabo:a, KOOpAMHATHI BEPITHHBI bubnamnoreka HOK
59
napaboibl, OCb CAMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEPILHHBI bubnuoreka [IOK

napaboJIbl, OCb CUMMETPUH 1TapadoJIbl

https://m.edsoo.ru/7f43a3le



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
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
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[Tapaboia, KOOpIUHATHI BEPIIUHBI

bubmumoreka LIOK

o1 napaboIibl, OCb CUMMETPHUH NapadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapabo:a, KOOpAMHATHI BEPIITHHEI
napaboJIbl, OCb CUMMETPHUH NapadoJIbl
63 I'paduku pynkmmit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y =kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkmmit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkmmit: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=|
68 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTtponbHast paboTa o teme bubmuoreka [JOK
"@yHxkaun" https://m.edsoo.ru/7f43ab84
70 [TonsiTe uncmoBOM bubimoreka [IOK
MIOCJIEI0BATECIIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3aJlaHu€E MOCJIEe10BATEIIBHOCTH
71 pEeKyppeHTHOH (opMyJIol U bubmorexa LIOK
N https://m.edsoo.ru/7f43ebda
(dhopmyI0ii N-TO YIeHa
Apudmerndeckas 1 reoMeTprUuecKas bubnuoreka [IOK
72
IIPOrPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas u reoMeTpudecKas bubmuorexa [JOK
IPOrpeCCUm https://m.edsoo.ru/7f43f3b4
74 ®dopmyJiel N-TO YJIeHa bubnuorexa [JOK



https://m.edsoo.ru/7f43a526
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

apru(MeTHIECKO U TEOMETPHUECKON
IIPOrpeccuii, CyMMBbI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

®opMyIbl N-TO YIeHa
apru(MeTHIECKOi U TeOMETPHUYECKON
IIPOrpeccuii, CyMMBbI IIEPBBIX N
YJICHOB

bubmumoreka LIOK
https://m.edsoo.ru/7f43ef2c

76

®opMmyiibl N-TO YiIeHA
apru(MeTHIECKOH U TeOMETPHUECKON
IIPOrpeccuii, CyMMBbI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opMyibl N-TO YIeHa
apu(MeTHIECKOH U TEOMETPHUECKON
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opMyiibl N-TO YiIeHa
apru(MeTHIECKOH U TeOMETPHUYECKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3ob6paxeHne 4ieHoB
apupMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKaMu Ha
KOOPJIMHATHOM IIJIOCKOCTH

80

N3o06paxeHue 4ieHoB
apuMEeTHIECKON U TEOMETPUUECKON
MPOIrpeECCU TOYKAaMU Ha
KOOPJIMHATHOM IIJIOCKOCTH

81

JInHEeNHBIN U SKCIIOHEHIIUAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CroXHBIE IPOLCHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Crno>xHble MPOIICHTHI

bubmmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbsHhast paboTa 1o Teme
"YycioBele IIOCIEN0BATEILHOCTH"

bubmoteka [IOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHue, 0600ImIeHNE U
cHCTeMaTH3aIs 3HaHUH. 3aIuch,
CpaBHEHUE, ICUCTBUA C
ENCTBUTEIbHBIMHI YUCIAMHU,
YHUCIIOBas MpsiMast

86

[ToBTOpenue, 0600IIeHNE U
cucreMarusauus 3HaHui. [IponeHTsl,
OTHOIIECHHS, TTPOTIOPIIUN

87

[ToBTOpEeHME, 0000IICHNE U
CUCTeMaTH3allHsl 3HAHU.
Oxpyrienne, NpuOIMmKEeHHE, OLIEHKA

88

[ToBTOpeHnue, 0600ImIeHNE U
cucTeMaTH3anys 3HaHui. Pemenne
TEKCTOBBIX 33714 apu(PMETHUECKUM
crocooom

bub6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTHh3anys 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apU(PMETHUECKUM
cIocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600ImIEeHNE U
cucTeMaTH3ays 3HaHui. Pemenne
TEKCTOBBIX 33714 apU(PMETHIECKUM
crocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHue, 0000IICHNE U
CHCTEMAaTH3allMs 3HAHUIA.

bubmoteka [IOK

o1 IIpeoOpazoBanue anredpandyeckux https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TIOTYCTUMBIC 3HAUCHUS
[ToBTOpeHue, 0600ImIeHNE U

92 CcHUCTeMaTU3allys 3HaHU. bubmoreka [IOK
[IpeobpaszoBanue anredpanvyecKkux https://m.edsoo.ru/7f444364
BBIPa)KCHHH, JTOITyCTUMbIC 3HAYCHUS
[ToBTOpEeHMEe, 0000IICHNE U

93 CcHUCTeMaTU3allys 3HaHU. bubmoreka [IOK
[IpeobpaszoBanue anredpandeckux https://m.edsoo.ru/7f44462
BBIPaKCHHH, JTOITyCTUMbIC 3HAYCHUS
[ToBTOpeHue, o0odIIEHNE 1

94 CHUCTeMaTHU3allvs 3HaHU. bubmoteka [IOK
[IpeobpaszoBanue anredpanvdeckux https://m.edsoo.ru/7f444a94
BBIPXKCHHH, JIOITyCTUMBIC 3HAYCHUS
[ToBTOpeHue, o0odIIIEHNE U

95 cucrteMaruzanus 3HaHu. OyHKIUK: bubnmoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpeHue, 0000IIEHNE 1

96 cucrteMaruzanus 3HaHu. OyHKIUK: bubnmoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444144
byHKIII
[ToBTOpEeHME, 0000IIEHNE U

97 cucrteMaruzanus 3HaHu. OyHKIUK: bubnuoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKUIMH

98 [ToBTOpEeHME, 000OIICHNE 1 bubmuorexa [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
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cuctemMaru3auus 3HaHui. OyHKIUK:
MIOCTPOEHUE, CBOMCTBA U3yUECHHBIX
byHKUIMR

https://m.edsoo.ru/7f4452e6

[ToBTOpenue, 0600IIeHNE U

99 CHUCTEMAaTHU3aIUs 3HAHUM. 1 bubnuoreka [IOK
I'paduueckoe penieHre ypaBHEHUN U https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpeHnue, 0600IIeHNE U

100 CHCTEeMaTHU3alrs 3HAHUM. 1
I'paduueckoe penieHre ypaBHEHUN U
UX CUCTEM

101 Htorosas KoHTpoJbHAs padora 1

102 O6061£16Hne A CUCTEMATH3aLs 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBbBI

7 KITACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3yJabTaThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTaTa
1 Yucna u BEIYUCIEHUS
11 BoimonHATh,  coyeras  yCTHble M IUCbMEHHBIE  IPUEMBI,
' apupMeTHIecKre NeHCTBHA C palliOHAIBHBIMU YHCIaMU
Haxogute ~ 3Ha4YeHUS  YHCIOBBIX  BBIPQKEHUH,  NPUMEHSTH
1.2 pa3HooOpa3Hble CIIOCOOBI M MPUEMBI BHIYUCIICHUS 3HAUCHHUNA APOOHBIX
BBIpA)KEHUH, COZIEpKAIUX OOBIKHOBEHHBIE U IECSITUYHBIE IpoOU
[lepexoauts oOT opHONW QopMBI 3amucu 4YHUCed K JIpYroi
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATMYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSATUIHYIO IPOOBb)
14 CpaBHUBATH U YNOPAIOUMBATH PAllMOHAIbHbBIE YHCIIA
1.5 OxpyriaTh yncia
BBINONMHATE NMPUKHUIKY M OIEHKY pPE3ysbTaTa BBIYMCICHHH, OLECHKY
1.6 3HQYEHUW YHUCIOBBIX BBIPOKEHUW. BBIMONHATE ACHUCTBUS  CO
CTETICHSIMU C HATYPaJIbHBIMU TTOKA3aTEISIMU
17 [IpuMeHsATh TpPHU3HAKK JETUMOCTH, pAa3JI0KEHHE Ha MHOXHUTEIH
' HATypaJbHBIX YHCEI
Pemare  NpakTHKO-OPUEHTHPOBAHHBIE  3aJaud,  CBA3aHHBIE C
OTHOIIICHHEM BEJIMYH, MIPOTIOPIIMOHATEHOCTHIO BEJIMYVH,
1.8 NPOLICHTAaMH, HWHTEPIPETHUPOBATh pE3yJIbTaThl pEIICHUs 3aJad C
y4€TOM OrpaHMYEHMH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMBbIX
00BEKTOB
2 Anrebpanueckue BbIpaKEHHs
21 Hcnonb3oBate anreOpandeckyl0 TEPMHMHOJIOTUIO M CHUMBOJIUKY,

MPUMEHSTh €€ B IIPOLIECCE OCBOCHHSI YUEOHOTO Marepualia




Haxogute 3HaueHus OyKBEHHBIX BBIPQOKCHMH MpH  3aJaHHBIX

22 3HAYEHUSIX NTEPEMEHHBIX
23 BoinonHsaTe npeoOpa3oBaHUsl 1LEJIOr0  BBIPAXKEHHS B MHOTOYJIEH
' IPUBEACHUEM MOAOOHBIX ClIaraeéMblX, paCKpbITHEM CKOOOK
BBINONTHATE YMHOKEHHE OJHOYJICHA Ha MHOTOWIEH M MHOTOUYICHA Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyIBl KBajapara CyMMbl M KBajpara
pasHoCTH
Ocy1ecTBIsATh pa3inokKeHHe MHOTOWICHOB Ha MHOXKHTEIH € IOMOILIBIO
2.5 BBIHECEHMSI 32 CKOOKM OOILEro MHOXHUTENS, IPYNITUPOBKU CJIaraeMblX,
npuUMeHeHHs (PopMyJT COKpPAIIEHHOTO YMHOXEHHS
28 [TpumensTe peoOpa3oBaHUsl MHOTOWICHOB JUISl PEIICHUS Pa3THYHBIX
' 3a7a4 U3 MaTEeMaTUKH, CMeKHBIX TIPEJMETOB, U3 PEATbHON MPAKTHKH
27 Hcnonb3oBaTthk CBOMCTBAa CTEMEHEH C HATypaJbHBIMU IOKa3aTeIsIMU
' JUIsl IpeoOpa30BaHuUs BBIPAKEHUM
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHElHbIE ypaBHEHHS C OJHOW TEPEMEHHOM, MNPHUMEHSA
3.1 MpaBUjIa Mepexosia OT UCXOJHOIO YpaBHEHHS K PABHOCHILHOMY €MY.
[IpoBepsTh, sABISIETCS JIM YUCIIO KOPHEM YpaBHEHUS
35 [lpumenste rpaduyeckre METOAbI TPU  PEIICHUH  JIMHEHHBIX
' YPaBHEHUN U UX CUCTEM
33 [TonGupats mpuMepsl Map YKcel, SBISIOUIMXCS PeIIeHHUEeM JIMHEHHOTO
' yYpaBHEHMS C JBYMs IEpEMEHHBIMU
Crpouth B KOOPJMHATHON IUIOCKOCTHU IPa(hUK JIMHEHHOTO YpaBHEHUS C
3.4 NIBYMsI TIEPEMEHHBIMH; TOJb3YsACh TpadUKOM, TPUBOIUTH HPUMEPHI
peLeHNs ypaBHEHHUSI
35 Pematpk cuctembl ByX JIMHEHHBIX YpaBHEHHUH C IBYMs IE€PEMEHHBIMU,
' B TOM 4HcJIe rpaduuecKu
CocTaBnsTh M pelaTh JIMHEHHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHMH 110 YCIOBHIO 3a/1a4i, HHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a41 MOJyYCHHBIN pe3yIbTar
4 Koopaunats! u rpaduku. OyHKIMM
N300pakaTh Ha KOOPAWHATHON MpPSIMON TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpBaJbl, 3alMCHIBAThH

YHUCIIOBBIC TPOMEXKYTKH HA aHFe6pqu€CKOM SI3BIKEC




OrMcuaTh B KOOpIIHHaTHOfI INIOCKOCTH TOYKHM II0 3aJJaHHbBIM

4.2
KOOpJIUHAaTaM
43 Crpouts rpaduku nuHedHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y
| =[x|
OnuceBaTh ¢ MOMOUIBIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMUYMHAMU: CKOPOCTb, BpEMS, pPACCTOSHHE, IIE€HY, KOJHMYECTBO,
CTOUMOCTB, IPOU3BOAUTENBHOCTD, BpeMsl, 00bEM pabOTHI
4.5 Haxoauts 3nHaueHue (yHKIIMHU 110 3HAYCHUIO €€ apryMeHTa
[lonnmaTte Tpaduueckuii crmoco® TPEACTaBICHUSA W  aHAJIHM3a
4.6 uHpOpMaIMK, H3BJIEKATh W HMHTEPIPETUPOBATh HHGOPMAIMIO U3
rpauKOB peajbHBIX NPOLIECCOB U 3aBUCUMOCTEN
8 KITIACC
Kon .
IIpoBepsiemble IpeAMETHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOMH
NPOBePsSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
1 Yucna u BEIYUCIEHUS
Hcnonb3oBaTh  HauyalbHble  MPEJICTABICHHS O  MHOMECTBE
11 NEHCTBUTENLHBIX YHCEN JISl CPAaBHEHHUs, OKPYIJICHUSI U BBIYHCIICHUH,
' nU300pakaTh JCHCTBUTENIbHBIE YHWCJIa TOYKAMHU Ha KOOPIMHATHOM
PSAMOi
[IpumensaTe mnoHATHE  apuU(METHYECKOro  KBAaJPAaTHOIO  KOpHS,
12 HAXOIUTh KBaJpaTHbIE KOPHH, HCHOJNB3YyS TpPH HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATH NPeoOpa3oBaHUsl BBIPAXKECHUH, COAepkKalluX
KBaJPaTHbIC KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEHN
13 Hcnonp3oBare 3amucu  OONBIIMX W MallbIX YHCENT C IOMOUIBIO
' JECATUYHBIX Ipo0Oeil u cteneneit yucna 10
2 Anrebpanueckue BbIpaKeHHs
[lpuMeHATh MOHATHE CTENEHU C LEIbIM I10Ka3aTesIeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEpKAIMX CTENEHH C LEIbIM
Hokaszaresem
25 BbINONHATE  TOXKAECTBEHHbIE  MpeoOpa3oBaHMs  palMOHAIBHBIX

BBIPQKCHUN HA OCHOBE MpPABWUJ JCHCTBUM HAJ MHOIOWICHAMHU U




anreOpandecKuMu IpoosIMu

2.3

PacknanpiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKUTEIIN

2.4

[IpumensaTe npeoOpazoBaHMsl BBIPAKEHUI Il PELICHUS Pa3IUYHbBIX

3aaa4 U3 MaTCMAaTUKH, CMCKHbBIX IPCIMETOB, U3 peaHLHOI\/'I MPaKTUKH

YpaBHEHHUS U HEPABEHCTBA

3.1

Pemats HHHGIZHLIC, KBapaTHbIC YpPaBHCHUSA U PAlMOHAJIbHBIC
YpaBHCHUA, CBOAAIIMCCA K HHUM, CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IByMA

NEPpEMCHHBIMU

3.2

[IpoBoauTE mMpOCTEHIIME HCCIEAOBAaHUSA YPAaBHEHUHW W CHUCTEM
ypaBHEHHUH, B TOM 4YHCI€ C TpPUMEHEHHWEeM TIpadUyecKux
npeJCcTaBiIeHUd (yCTaHABIMBATh, UMEET JIU YpaBHEHHE WJIU CHCTEMa

YpaBHEHUH pEILIeHUs], €ClIi UMEET, TO CKOJIbKO, U MpoYee)

3.3

[lepexomuth OT clIOBeCHOW  (QOPMYJIHUPOBKH 3amaunm K e
anreOpanyecko MOJENu C TMOMOUIbI0 COCTABICHMS YPABHEHUS WIIH
CUCTEMBbI ypaBHCHHﬁ, HHTCPIIPETUPOBATDH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJTYYECHHBIN pe3ybTaT

3.4

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB VISl CPABHEHMSI, OLIEHKH,
peliaTh JUHEeWHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHON M UX CHCTEMBI,
JaBaTh  rpaUyUecKyrd  WUIIOCTPAIMI0  MHOXKECTBA  PEUICHHA

HCEPaBCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIUU

4.1

[loHumaTh M HCHONB30BATh (YHKUMOHAJbHBIE TOHATHUS U  SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYCHHMS), OMNPEICNATh 3HAUCHHE
(GYHKIMK 1O 3HAYCHHMIO apryMEHTa, OMNpeAesATh CBOMCTBAa (PyHKIMH

o e€ rpaduky

4.2

CrtpouTts rpaduku s51eMeHTapHbIX QYHKINN BUIA:
y=k/x

k/x
, Y =X4 Yy = X3, Y = |X|, onuCBIBaTh CBOWCTBA YMCIOBOW (DYHKIMH TIO €€

rpaduxy




9 KJIACC

Kon
NpoBepPsIEMOro
pe3yJibTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrPpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

1

Yucaa U BEIYHCICHUS

11

CpaBHI/IBaTB U yHnopsAaodMBaTh pPAalMOHAJIbHBIC W HUPpPALUOHAJILHBIC

qucia

1.2

BrImonHsTE apudMeTndecKre NecTBUS ¢ palMOHAIbHBIMU YHCIIaMHU,
coderast YCTHBIE U NHUCBMEHHBIE NMPUEMBI, BBIIIOIHATh BBIYUCICHUSA C

HppaguoHaJIbHBIMH YHUCJIaMU

1.3

Haxonuth 3HaueHMsI CTEMEHEH C IEJbIMH IMOKAa3aTeJIsIMA U KOPHEM,

BBIYHCJIATb 3HAYCHHUA YU CIIOBBIX BBIpa)KCHI/Iﬁ

1.4

Oprr JISTh I€HCTBUTEIILHEIC qucJia, BBIIIOJHATL HPUKUIKY PE3yJIbTara

BBIYMCIICHU, OLIEHKY YMCJIOBBIX BBIPAKEHUN

VYpaBHEHHs U HEPABEHCTBA

2.1

Pemwlare  nuHElHBIE W KBaApAaTHBIE YPAaBHEHWS, YPaBHEHUS,

CBOJIAILIMECS K HUM, POCTEHIINE APOOHO-pAllMOHATIbHbIE YPABHEHUS

2.2

PemaTp cucteMbl IByX JIMHEWHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMH
Y CHCTEMBI JIByX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBIISIETCS

JIMHEHHBIM

2.3

PemaTth TekcroBble 3afaun anreOpandyeckuM CrocoOOM € MOMOIIBIO
COCTaBJICHUS! ypaBHEHUS WIM CHUCTEMbl JBYX YpPaBHEHUH C JBYyMs

NEPEMECHHBIMU

2.4

[IpoBoguths mpocTedIIME MCCIENOBAHUSA YPABHEHMH M CHCTEM
ypaBHEHHH, B TOM 4YHCIE€ C [PUMEHEHHEM TIpaduuecKux
npejcTaBiIeHuit (HarpuMep, yCTaHaB/IMBaTh, UMEET JI ypaBHEHUE WU

CUCTEMa YpaBHEHU pelIeHUs], €ClId UMEET, TO CKOJIbKO)

2.5

Pemate  nMHEHBIE  HEpPAaBEHCTBA, KBAJPAaTHbIE  HEPABEHCTBA,
n300pakaTh pelIeHHe HEPaBEHCTB Ha YMCIIOBOM MPSMOM, 3alHCHIBATh

PEIICHUE C IIOMOIBIO CUMBOJIOB

2.6

Pemate cucTeMBI JIHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIIOHAOMIUC  KBAAPATHOC HCPABCHCTBO, I/I306pa)i(aTB peuicHuc




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOﬁ, 3allMChIBATh PCHICHUC C

IIOMOIIbIXO CMMBOJIOB

2.7

Hcnonb30BaTh HEpaBEHCTBA MPU PEILICHUH PA3IUYHbIX 3314

OyHKIMU

3.1

Pacno3naBath (GyHKIMM ~~ WM3y4YEHHBIX  BHIOB.  IlOoKa3bIBaTh
CXEMAaTHYECKU PACIIOIOKCHUE HA KOOPIMHATHOM IIOCKOCTH TpaduKoB
byukimii Buma: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCHIMOCTH OT

3Ha4eHUH K03(PPHUIMEHTOB, OMUCHIBATh CBOMCTBA (DYyHKIIUN

3.2

[loka3piBaTh CXEMATHUECKH pPACIHOJOKEHHE Ha  KOOPAUHATHOM
TIOCKOCTH TpadukoB GyHKImMi Buga Y = VX, Y = |x| U onmuchIBaTh

CBOMCTBa (DYHKITHIA

3.3

Crpouth W u300paxaTh CXEMAaTUYECKH TIpaduKH KBaJAPaTUYHBIX
(GyHKIMH, ONUCHIBATH CBOMCTBAa KBaJIpaTUYHBIX (YHKIMA MO MX

rpadukam

3.4

Pacno3naBate KBaapaTHuHyl0 QYHKIUIO 1O (Gopmyse, TPUBOIUTH
OpUMepbl KBAaAPATUYHBIX (YHKIUN U3 peabHON JKU3HH, (PU3UKH,

reoOMEeTPUHN

Apudmerndeckas u reoMeTpuyecKast MPOrpeccun

4.1

Pacno3naBath apu(pMeTHUECKYIO U TE€OMETPUUYECKYIO POTPECCUU MPH

Pa3HBIX crioco0ax 3agaHus

4.2

BBINONMHATE BBIYHMCICHUS C HWCHOJb30BaHWEM (opMyn N-ro 4ieHa
apu(MeTHIeCKOl U TeoMeTpUUYeCcKOl MpOorpeccuii, CyMMbl MEPBHIX N

YJICHOB

4.3

N300paxaTh 4ieHbl OCIEI0BATEILHOCTH TOUKAMU Ha KOOPAWHATHOM

IIJIOCKOCTH

4.4

Pemats 3aJa4M, CBA3aHHBIC C YHUCJIIOBBIMH ITOCIICAOBATCIBbHOCTAMMU, B
TOM 4YHCJIC 3aJadyu U3 peaHLHOﬁ KHU3HHU (C HCITIOJIb30BAHUEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHH)




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Hucna v BEIYUCIICHUSA
JpoOu OOBIKHOBEHHBIC M JCCATUYHBIC, MEPEX0J OT OJHON (OPMBI 3alHUCH
1.1 npobert k apyroil. IloHsATHE palnMOHATBLHOTO YHCIA, 3alKCh, CpPaBHEHHE,
YHOPSIOYMBAHUE PALIMOHATBHBIX YHCEI
12 Apudmernyeckue IeHCTBHS C pallMOHATIBHBIMH YKciaaMu. Pernienue 3amayu u3
' peasbHOM MPAaKTUKH Ha YacTH, Ha APOOH
13 CreneHb C HaTypajbHBIM IIOKa3aTelieM: OIpejAeseHre, IpeoOpa3oBaHue
' BBIpQ)KCHUI Ha OCHOBE ONpEENCHHs, 3aIIUCh OOIbIINX YHCE
14 [IponieHThl, 3aMuch MPOLIEHTOB B BUAE APOOM M JpoOU B BHJE NMPOLIEHTOB.
' Tpu ocHOBHEIE 3a]aUM HA MPOLEHTHI, PEIICHHUE 3a7a4y U3 PEeaTbHOU MPAKTUKA
L5 [IpumeHenne TpPU3HAKOB JIEIUMOCTH, pa3jIOXKEHUE HAa  MHOXKHUTEIU
' HATYpaJbHBIX YUCEI
L6 PeanbHble  3aBuCcMMOCTH, B TOM  4ucCle TMpsMas W oOpaTHas
' POTIOPIMOHATIEHOCTH
2 AnreOpanuecKue BhIPaKESHUS
91 [IepeMeHHBIE, YUCIIOBOE 3HAYEHHUE BBIPAYKECHHUS C IEPEMEHHOU. JlommycTrMBbIe
' 3HAYEHUS IePEMEHHBIX
25 [IpencraBieHne 3aBUCMMOCTH MEXKAY BeIMYMHAMH B BHIE (DOPMYIIBL
' Brruucnenus no gpopmynam
23 [IpeoOpa3oBanre  OyKBEHHBIX  BBIPAKEHHWH, TOXJIECTBEHHO  paBHbIC
' BBIPAKCHUS
2.4 CBoiicTBa CcTENEeHN C HATypaIbHBIM MOKa3aTelleM
95 Opnounensl U MHorowieHsl. CreneHb MHorouieHa. CrokeHue, BbIYUTAHUE,
' YMHOXEHHE MHOTOUJICHOB
”6 DopMyIIBl COKPAIEHHOTO YMHOXEHHS: KBAaJpaT CYMMBI U KBaIpaT pPa3HOCTH.
' ®dopmyna pa3HOCTH KBaJpaToB. PaznoxeHre MHOIOWIEHOB HA MHOXKHUTEIN
3 YpaBHEeHUs




VYpaBHEeHHE, KOpPEHb YypaBHEHMs, NpaBUiIa MPEOOpPa3OBaHUS ypPaBHEHHMS,

3 PaBHOCHUIIBHOCTb YPABHEHUN
3.9 JluneliHOe ypaBHEHUE C OJHOM MEPEMEHHOM, YHUCIO0 KOPHEH JIMHEHHOIro
' YpaBHEHUSI, pELICHUE JINHEWHBIX YPAaBHEHHUI
33 CocraBieHue ypaBHEHUH 110 YCJIOBHIO 33/a4yl. PeleHne TEKCTOBBIX 3a7ad C
' MIOMOILBIO YPABHEHUI
3.4 JIuHeltHOe ypaBHEHHUE C IByMs IEPEMEHHBIMH U €ro rpaduk
CucremMa AByX JIMHEHHBIX ypaBHEHHMH C JIByMs NepeMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHMH CIOCOOOM TMOACTAaHOBKH. [IpuMepsl perieHns: TeKCTOBBIX
3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUIN
4 Koopnunats! u rpadpuku. OyHkimu
4.1 KoopaunaTa ToUkM Ha npsmoit
42 YucnoBble MpOMEKYTKU. PaccTosHue Mexy IByMs TOYKAMH KOOPJUHATHOMN
' IpsIMOM
43 [IpsmoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcmucca U opauHaTa
' TOYKH Ha KOOPJIMHATHOMN TNIOCKOCTH
ad [Tpumeps rpadukoB, 3agaHHbIX GopMynamu. UteHue rpaukoB pearbHBIX
' 3aBUCHUMOCTEN
4.5 [onsatue ¢pynkuuu. I'padux ¢pynkuuu. CroiicTBa QPyHKIHIA
4.6 Jluneiinast pynkuus, e€ rpaduk. ['padux pyskmmu y = ||
47 I'padmueckoe pemieHne JWHEMHBIX YpaBHEHHMM U CHUCTEM JIMHEHHBIX
. YpaBHEHHUI
8 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yucna u BEIYUCICHUS
11 KBagpatHbiii kopeHb u3 umcna. [loHstne 00 uppanUMoOHAILHOM YHCIIE.
' JlecaTnyHble PUOIMKEHHS HPPALIHOHATBHBIX YUCETT
CaoiicTBa apupMeTHUYEeCKHX KBaJpaTHbIX KOpHEH M HUX MPUMEHEHHE K
1.2 npeoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUA W BBIYUCIICHHUSAM. J|eHCTBUTEIBHBIC
qucia
1.3 Crenens ¢ 1eJIbIM TOKa3aTesieM U €€ cBoricTBa. CTaHAapTHAs 3aMKCh YUCIIA




Anrebpanueckue BbIPaKEHHs

2.1 KBanmpatHselii TpEXUIIeH, pa3ioKeHne KBAAPATHOTO TPEXWICHA HA MHOKHUTEITN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnre0pandeckoit 1poou
2.3 CrnoxxeHre, BEIUMTAHUE, YMHOXKEHUE, JISTICHUE aJIreOpanveckux apooeii
2.4 PanmonanbHble BbIpaXKeHUsl U UX MTpeoOpa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMysia KOpHEHl KBaJpaTHOIO YypaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUM, CBOASIIIMXCS K JIMHEHHBIM U KBAJIPATHBIM
3.3 [pocreiimue qpoOHO-pallMOHANTbHBIE YPABHEHUS
I'padmueckas unTepnpeTalvis YpaBHEHUH C IBYMs MEPEMEHHBIMU U CHCTEM
3.4 JUHEHHBIX ypaBHEHUU C IByMs NEepeMEHHbIMU. [IpuMepsbl pemeHus cuctem
HEJIMHENHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMHU
3.5 Pemienne TeKCTOBBIX 3a/1a4 anreOpanvdeckuM Crocooom
3.6 YuciaoBble HEPABEHCTBA M UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM nepeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJHOM MIEPEMEHHOM
3.10 CucTembl IMHEHHBIX HEPABEHCTB C OJHOM NMepeMeHHON
4 OyHKIIMA
i1 [lonsatne ¢ynxkuuu. OOGIacTb ONpenesNeHus] U MHOXECTBO 3HAYEHUM
' ¢yskimu. CriocoOb! 3a1anust QyHKIUII
4.2 I'paduk dpynkimu. Urenne cBOHWCTB PpyHKIMH 10 €€ rpaduky
4.3 [Ipumeps! rpadukoB QyHKIMIA, OTpaXKAIOIUX PeaibHbIE MPOLIECCHI
w OyHKIMU, ONUCBHIBAIOLIME TPAMYI0 M OOpaTHyI NpONOPLUOHAILHbIE
' 3aBUCUMOCTH, UX TpaduKu
4.5 Oynkmmm y =X? Y = x?
4.6 Oynkmu y = X, Yy = |x|
4.7 I'paduyeckoe penieHrne ypaBHEHUH U CUCTEM YpaBHEHHI

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Uucna v BeIUUCTICHUSA
11 PanyionanbHple uyuciia, MppaAlOHAJbHBIE YMCIIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIC IPpOoOH
MHOX€eCTBO JeHCTBUTENbHBIX YUCE, IEHCTBUTEIbHbIE YNCIIa KaK OECKOHEUHBIE
1 necaTu4Hble poOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKIYy MHOXKECTBOM
' JNENCTBUTENBHBIX YUCEN U KOOPAUHATHOMN NpsiMoi. CpaBHEHHUE 1EHCTBUTENBHBIX
quce
1.3 Apudmernyeckne ASUCTBUS C JCHCTBUTEIHLHBIMHI YUCIAMH
Nsmepenus, npubamkeHus, oleHKd. Pa3Mepbl 00bEKTOB OKPYXAIOIIETO MUPA,
14 JUTUTENILHOCTh TIPOLECCOB B OKpyXkatomeM Mmupe. [IpubmmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubnmxenus. Okpyrienue uucen. [Ipukuaka u oneHka
Pe3yabTaTOB BEIYMCIICHUN
2 YpaBHEHMS 1 HEPAaBEHCTBA
2.1 VYpaBHEHHUSI C OHON IEPEMEHHON
2.2 JIuneitHoe ypaBHeHuUe. PelieHre ypaBHEHUM, CBOISIIUXCS K TMHEUHBIM
2.3 KBagpaTHOe ypaBHeHue. Perienne ypaBHEHHH, CBOAAIIUXCS K KBaAPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepbl pemieHHs ypaBHEHHM TpeTbed U
' YETBEPTOU CTENIEHEN PA3JI0KEHUEM Ha MHOXKHUTEIN
2.5 Pemienue npoOGHO-paiMOHAIBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUM
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €T0 rpadux
2.8 Pewenne cucrem IByX JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
29 Pemienne cucrem AByX ypaBHEHHUH, OJTHO M3 KOTOPBIX JIMHEIHOE, a APYyroe —
' BTOPOH CTEIICHH
2.10 I'paduueckas uHTEpIpETALINS CUCTEMBl YPAaBHEHHUH C IBYMS IT€PEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM Crocooom
2.12 UYucnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM
2.14 Pewienne cucreM JIMHEHHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOU
2.15 KBaznpaTHble HEpaBeHCTBa
916 I'padmueckas MHTEprpeTalysi HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMs

NEPEMECHHBIMU




OyHKUMH

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabGosia, KoopauHaTHI

3 BEPIIMHBI MapadoIbl, 0Cb CUMMETPHUH Mapadoibl

3.2 I'paduxu ¢pyukumit y=Kx, y=kx+b u ux cBoiictea

3.3 I'paduku Gyukuuii y=K/X, y = X° u ux cBoiicTsa

3.4 I'paduxu QyHkwmii , ¥ UX CBOMCTBA
4 UYucnoBsle MOCIIE0BATENbHOCTH

i1 Ormnpenenenne W crocoObl 3aJaHUsI YMCIOBBIX TMOCIIEIOBATEILHOCTECH. 3a1aHne
' MOCTIeI0BATEIBHOCTH PEKYPPEHTHOM (popMyIioif u popmyInoit N-ro uieHa

49 Apudmerndeckas mnporpeccus. Dopmynbl N-ro  uieHa apupMETHUECKOU
' MIPOrpeccru, CyMMbI MEPBBIX N YICHOB

43 I'eomerpuueckass mnporpeccusi. @Dopmysibl N-TO  4Yj€HA T[E€OMETPUYECKOU
' MIPOrPECCUU, CYMMBbI MEPBBIX N YICHOB

14 N300pakeHre YIEHOB apU(PMETUYECKONH M TE€OMETPHUYECKOW MpOTpeccHii
' TOYKaMH Ha KOOPJIMHATHOM IMJIOCKOCTH. JIMHEMHBIN U 3KCIOHEHIIMATIbHBIA POCT

4.5 CI10XHBIC TIPOIICHTHI




HHPOBEPSAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJbHON
IHPOI'PAMMbBI OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

Kon
NMPOBEPsSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSI K NPeAMETHBIM pe3y/JbTaTaM
OCBOCHHSI OCHOBHON 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOT'O
o01mero odopazopanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHSITUAMU: MHOXECTBO, IIOJMHOXECTBO,
ornepanuyy HajJ MHOXKECTBAMHU; YMEHHE ONEpUPOBaTh MOHATHUIMU:
rpa¢, CBS3HBIA Tpad, OepeBO, LUKJ, MPUMEHITh UX TMPH PEIICHUH
3aJ]a4; yMEHHE UCIOJIb30BaTh Irpapuueckoe mpeicTaBIeHHe MHOKECTB
JUIsL OTIMCaHUsSl peasbHBIX MPOLECCOB U SIBJICHUH, MPU PEIIEHUH 3aJa4

U3 IpYruX y4yeOHBIX NPEIMETOB

YMeHHE OnepupoBaTh MOHATHUAMU: ONPEACIICHHE, aKCUOMA, TEOpEMa,
JI0OKa3aTeIbCTBO; YMEHHME pacCllO3HAaBaThb HCTUHHBIE M JIOKHBIC
BBICKA3bIBaHUsA, IMPUBOJUTH IPUMEPBl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHWA W OTPHUIAHWA BBICKa3bIBaHUH

YMeHue omnepupoBaTh MOHATUSAMH: HATypalbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHWCJO, JCJIMMOCTh HATypalbHBIX YHWCEJ, MPU3HAKU
JNENUMOCTH, IIeJI0€ YHCI0, MOMAYJb YWCia, OObIKHOBEHHas ApoOb U
JeCsTUYHAsl IpoOb, CTAaHAAPTHBIA BUJ YHCIA, PAIIMOHAILHOE YHCIIO,
UppAlMOHATIBHOE YHUCJO, apu(MEeTHYECKUH KBaJIpaTHBI KOPEHB;
YMEHHUE  BBINOJHATH JEUCTBUS C  YHUCJIAMH, CpPaBHUBaTh W
YOOPSOYUBATh YHUCHA, MPEJICTaBIATh YWCIAa HA KOOPAMHATHOM
NpsIMOM, OKPYIJISATH YHUCIA; YMEHHE JeNaTh MNPUKUIKY U OLCHKY

pe3yJibTaTa BbIYHUCICHHI

YMeHue onepupoBaTh MOHATUSMU: CTENEHb C LIEJBIM IOKAa3aTesleM,
apu(pMeTH4ecKUil KBaJpaTHbIH KOpPEHb, MHOIOWIEH, ajJreOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH
Oonbllle €IUHMLBI; YMEHHE BBINOJHATH pacuéTsl Mo (opMmysam,
npeoOpa3oBaHusl LENbIX, JApPOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPKEHUI C KOPHSIMM, Pa3l0oKEHUE MHOIOYJIEHAa HA MHOXKMUTEIH, B
TOM YHCJIE C UCMOJb30BaHUEM (OPMYJT pPa3HOCTH KBAApaToB H

KBaJpaTa CyMMBI U pa3HOCTH

YMeHne ONCpHUPOBATH MMOHATUAMMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHE pellaTh JUHEHHBIE U KBaJpaTHBIC YPaBHEHUS,
JIPOOHO-PalMOHANILHBIC YPAaBHEHUS C OJHON TEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YPABHEHWH, JIMHEWHbBIC HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllIOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHCJIE IPU PELICHNHU 3aJa4 U3 IPYTUX MPEIMETOB
U TPaKTHYECKHUX 3a7a4; YMEHHE MHCIOJb30BATh KOOPAUHATHYIO
OpSAMYI0O U KOOPAMHATHYIO IUIOCKOCTb JUIl M300pa)K€HHs peIIeHHH

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMU: (QYHKIHMSA, TpaPUK (QYHKIUH, HYIH
byHKIHH, POMEXYTKH 3HAKONIOCTOSTHCTBA, MIPOMEXYTKH
BO3pacTaHus, YOBbIBaHMS, HAWOOJbIIEE W HAUMEHBIIECEC 3HAYCHUS
byHKINY; yMCHHUE OIIEPHPOBATH TIOHSTUSIMHU: npsiMast
NPOMOPIHUOHATBHOCTD, JUHEWHAs (YHKIUSA, KBaaApaTHYHAs (PYyHKIHS,
oOpaTHasi TMPOIOPIHUOHAILHOCTh, Tapadoia, Turepoona; yMeHHe
CTpOUTH Tpaduiku PyHKINI, UCTIONB30BaTh TPpadUKU IS OTIPEICTICHUS
CBOWCTB IPOIECCOB W 3aBUCUMOCTEH, JUIS pEIIeHUs 3a7a4d U3 JAPyTruxX
yU4eOHBIX TPEIMETOB W PpPEaTbHON IKM3HH, YyMCHHE BBIPAXaTb

dbopMyiaMu 3aBUCUMOCTH MEXy BETMYMHAMU

YMeHne OIIEpUpPOBaThH MOHSTHSIMU: II0CJIEZI0BATEIBHOCTD,
apudmMeTuyeckass W TEOMETpPHYECKass  IPOrpecCud;  yYMEHHe
UCTIOJIB30BAaTh CBOWCTBA MOCJENOBATEIBHOCTEH, (DOPMYIIBI CyMMBI H
o0ulero wieHa NpH peUIeHUH 3a/ad, B TOM YHUCIE 3aJay U3 JPYyrux

y4eOHBIX IPEIMETOB U PEAILHOM KU3HU

YMeHue pemarb 3a/la4dl pa3HbIX TUMOB (B TOM YHUCJE Ha MPOLICHTHI,
JOJAM W YacTH, IBW)KEHHE, pPaldoTy, IIEHy TOBAapOB MU CTOMMOCTb
HOKYIIOK U YCITyT, HaJIOTH, 3a/1a41 U3 00JIaCTH YIIPaBICHUS JTUYHBIMU U
ceMeHbIMM  (MHAHCAMH); yMEHHE  COCTaBJIATH  BBIPAKEHUS,
YPaBHEHHUs, HEpPABEHCTBA W CHCTEMBl [0 YCIOBUIO 3aJayH,
UCCIIEIOBATh IMOJMyYEHHOE PEUICHWE W OICHWBAThH MPaBAOIOI00HOCTb

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMM: (UTYpa, TOUKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroJjl, MHOrOyrOJbHUK, TPEYroJdbHHUK, paBHOOEIPEHHBIH
YU PaBHOCTOPOHHMH TPEYTOJbHUKH, HPSIMOYTOJBHBI TPEYTOJbHUK,

MCJHaHa, 6I/ICCGKTpI/IC21 U BbBICOTA TPCYTrOJIbHUKA, quLIpéxyr OJIbHHUK,




napajjienorpaMM, poM0, TPSMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKpY>KHOCTb, KpPYI, KacaTellbHasl; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue pemiarh 3a/a4d, B TOM YHCJIE M3 TOBCEIHEBHOU
JKA3HYM, HA HAXOXKJICHHE I'€OMETPUYECKMX BEIUYUH C IPUMEHEHUEM

M3YYEHHBIX CBOUCTB (UTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHITHUSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajuleIbHOCTh U TMEPHEHIUKYISIPHOCTh MPSMBIX,
yrojl MEXIy MpsIMbIMH, NEpHEHIUKYJSAP, HAKIOHHAs, MPOEKIHs,
nojobue Gpuryp, nogoOHbIe TPEYTOJIbHUKH, CUMMETPHSI OTHOCUTEIIHLHO
TOYKM M TpPSAMOH; yMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPUIO H
nojgobue ¢Guryp, mapayuiebHOCTh U NEPIEHIUKYISIPHOCTh NPSMBIX B

OKpY’KaloIeM MUpe
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YMeHne onepupoBartb IMOHATUSAMM: JJIMHA, PAacCTOSHHE, YTIOJl
(BemmuMHA yrja, CMHYC M KOCHUHYC yIja TPEyroJIbHUKA), IUIOIIAJb;
yYMEHHE OIICHHWBATh pa3Mepbl MPEJAMETOB U OOBEKTOB B OKPY KAIOIEM
MHUpE; yMEHHE MpPUMEHATh (QOpPMyJbI MepuMeTpa |  IUIOIIAIH
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH W IUIOLIaJU Kpyra, oObema
IPSIMOYTOJIbHOTO TAapaJlIeNICNIUIIEa; YMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEyTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS IS

BBIYMCJICHUA AJIUH, paCCTOHHHﬁ, HJIOH_[aI[el‘/Jl
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YMeHune wu300paxkaTh IJIOCKME GUTYpbl U HX KOMOHWHAIIHH,
NPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJEKTPOHHBIX CpPEIACTB MO TEKCTOBOMY HIIH

CHUMBOJIbHOMY OINHMCAHHIO
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YMmenue ONncprupoBaTh IIOHATUSMMU: MpAMOYTOJIbHAA CUCTEMA
KOOpJMHAT, KOOPJAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
NPOM3BEICHIE BEKTOPA HA YHCIIO, CKAJSIPHOE MPOM3BEICHNE BEKTOPOB;
YMEHUC HCIOJB30BATb BEKTOPLI W KOOPAMWHATHI MJIA MPCACTABJICHUA
JMAHHBIX W PpENICHUs 3aJad, B TOM UYHUCIIE W3 JAPYTruX Y4eOHBIX

MPEIMETOB U peaIbHOM KU3HU
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YmMmenue OINCpUpPOBATL TTOHATUAMMU: CTOJI6I/IKOBBI€ U KPYTOBLIC
auarpamMMmbl,  TaOMUIBl, cpenHee  apudMeThyeckoe, MeAHaHa,
HauOoJbIlIce W HAWMMEHbIEE 3HAYCHHS, pa3Max YHUCIIOBOTO Habopa;

yMEHHE  W3BJIEKaTh, HWHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH




UHPOpMAIMIO, TPEACTABICHHYI0O B TaOnIMIaXx M Ha JuarpamMMax,
OTPAKAIOIIYI0O CBOWMCTBA U XapaKTEPUCTUKU DPEAIBHBIX IPOLIECCOB U
ABJICHUH; yMEHHE paclo3HaBaTh W3MEHYUBBIE BEIUYUHBI B

OKpY’KaloIeM MUpe
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YMeHue omnepupoBaTh MOHATHAMM: CIyYalHBIH OMNBIT (CIy4aiHbIH
JKCIIEPUMEHT), DJJIEMEHTapHOe COObITHE (IJIIEMEHTApHBI HCXO.)
CIIy4alHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIWTh BEPOATHOCTU CIy4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU COOBITHAMHU; YMEHHE peIIaTh
3aJjaud METOJI0M OPraHM30BaHHOTO Mepedopa M C HCHOJIb30BaHUEM
NpaBUIa YMHOXXEHHs; YMEHHE OILIEHHUBATh BEPOSATHOCTH pPEaJbHBIX
COOBITHI M SIBJICHWH, TIOHUMATh POJb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHH B OKPYXKAIOUIEM MHPE H B IKHU3HH,
3HAaKOMCTBO C IIOHATHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEINI B €0 POJIbIO B MACCOBBIX ABJICHUAX
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YMeHue BbIOMpaTh MOAXOAINMN M3YYEHHBIH METOA ISl pelleHHS
3a/a4M, MPUBOJUTH IPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMATHUKU B
UCKYCCTBE, OIMCBHIBATH OTIEIbHBIC  BBINAIOIIMECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJE PAa3BUTUA MAaTeMAaTHKU KaK HAYyKH, IPUBOJIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMU

Y BCEMUPHOU HCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1 Uucna v BEIYUCIIECHUSA

1.1 Harypanbnsie u nensie uncna. [Ilpu3sHakyu 1eIUMOCTH LENIBIX YUCET

1o OOBIKHOBEHHBIE WM JCCATHYHBIC  JPOOHM,  TPOICHTHl, OECKOHEYHBIC
' MepUOANUYECKHE TPOOH

13 Panmonaneupie uyncna. Apudmernueckue omepanud ¢ paloOHATbHBIMU
' YUCIaMu

14 JleiicTBuTenbHBIC YHCla. ApUPMETHYCCKUE OTEpalii C JICHCTBUTEIHHBIMU
' YUCJIaMu

L5 [Tpubmmk€HHbIE BBIYHCICHUS, TpaBUia OKPYTJICHUS, TMPUKUAKA U OIEHKa
' pe3yJibTaTa BbIYMCICHUI
2 Anrebpanueckue BBIPAKEHHS

2.1 BykBeHHbIC BhIpaKeHHUsI (BBIPAXKEHUS C TIEPEMEHHBIMHU)

29 Crenenb ¢ nenbiM MokaszatesneM. CTeneHb C palMOHAIbHBIM IOKA3aTeJIEM.
' CaoiicTBa cTENEeHU

2.3 MHorouIeHBI

2.4 AnrebOpandeckas qpo0b

2t Apudmernyeckuit KOpPEHb HaTypaJIbHON CTEIICHHU. [enicTeus c
' apuMeTHUEeCKUMHU KOPHIMH HATypaJlbHOU CTEIICHH

3 VYpaBHEHUS U HEPABEHCTBA

31 Hensle u npoOHO-panMoHanbHble ypaBHeHUs. CHCTEMBl U COBOKYITHOCTH
' ypaBHEHUU

32 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenue TekcTOBBIX 33124

4 Uwucnoble MOCIe10BATEILHOCTH

4.1 IlocnegoBaTenLHOCTH, CIIOCOOBI 3a/JaHUS IIOCIEI0BATEIILHOCTEH

4.2 ApubmMerndeckas U TeoMmeTpuueckas mnporpeccur. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIUN
@ynkuus, cnocoObl 3amaHus ¢GyHkumu. ['papuk  ¢ynkmmu. OO6nacts
OIpeZIeTICHUs] 1 MHOXecTBO 3HaueHnd (ynkuun. Hymn ¢ysknun. [IpomexyTtkn
5.1. 3HAKONOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MakKCUMyMBI U
MHUHUMYMBI (yHKIMH. HaunOonbiiee W HamMmeHbIee 3HaueHWe (QyHKIMHA Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha MpsIMOI U TNIOCKOCTH
6.1 KoopnunaTtHas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckre GUrypsl u UX CBOHCTBA
7.2 TpeyroabHuk
7.3 MHOTroyrojibHUK!
7.4 OKpYKHOCTb U KpyT
7.5 N3mepenne reoMmeTpuyeCcKuX BEITUYHH
7.6 BekTops! Ha IIIOCKOCTH
8 BeposaTHoCTh U cTaTHCTUKA
8.1 OmnucarenbHast CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






