MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUNCKOMN ®EJIEPAIIUNA
Munucrepcrso o0pazopanusi CBepAI0BCKOii 00/1acTH
I'BOY CO «CepoBckasi LIKOJIa-HHTEPHAT

YTBEPX/IEHO
Hupektop
I'BOY CO «CepoBckasi HIKOJIa-UHTEPHAT
N.B. Kponorosa
[Ipukas Ne 149-o1 ot «29» aBrycra 2025 r.

PABOYAS IPOTPAMMA
(ID 7175687)

Y4eOHOro Kypca «AJredpa»
115t oOyyaromuxcst 7-9 KjiaccoB

r. Cepos, 2025 .



I[TOSAACHUTEJIbHASA 3AITMCKA

Anrebpa sBISeTCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOI'O O0IEro oOpa3oBaHMS: OHA
oOecrieunBaeT U3y4eHHUEe IPYruxX TUCLUUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOIO
LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIs IPOJODKEHN 00pa30BaHUS U B IOBCEAHEBHOW KU3HHU.
Pa3Butue y 00y4aromuxcs HaydyHbIX TPEACTAaBICHUN O MPOUCXO0XKICHUH U CYIIIHOCTH anredpau-
YEeCKMX a0CTpakLMi, croco0e OTpaKeHHs MaTeMaTHYeCKOM HayKoH SBJIEHHUH W IPOLECCOB B
IpUPOJIE U OOIIECTBE, POJU MAaTEMAaTHUYECKOr0 MOJIEIUPOBaHMs B HAYYHOM [TO3HAHUU U B IpaK-
TUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaYECTB MBILUIECHHs, HEOOXO-
JTUMBIX Ul alaliTalliid B COBPEMEHHOM I poBoM ob1ecTse. M3yuenue anredpel o0ecrieunBaet
pa3BUTHE yMEHUsI HaOII0/aTh, CPAaBHUBATH, HAXOIUTHh 3aKOHOMEPHOCTH, TPEOYET KPUTHIHOCTH
MBIIICHHS], CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOU JEHCTBHSA U BBIBOJBI, (HOP-
MYJHpOBaTh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecredrnBaeT pa3BUTHE JIOTMYECKOTO
MBIIUICHUST OOyYaroIMXCs: OHU HCIIONB3YIOT ACAYKTUBHBIE M WHAYKTHBHBIE PACCYKIACHUS,
0000111eHIE U KOHKpETH3aI|to, abcTparupoBanne u aHanoruto. O0ydenue anredpe mpeamnosara-
€T 3HAUUTENIbHBIH 00BEM CaMOCTOSITEIbHON AEATENIbHOCTH OOy4YarolIuXcsl, I03TOMY CaMOCTOs-
TEJIbHOE PELIeHUE 3a/ay SIBJIETCS peaau3alell AeaTelbHOCTHOrO MPUHIUIA O0yUeHHS.

B ctpykType mporpammsl yuyeOHOro Kypca «Anredpa» Juisi OCHOBHOro o01ero oopaso-
BaHUsl OCHOBHOE MECTO 3aHMMAIOT COZAEpKATEeIbHO-METOANYECKNUE JTUHUM: «Hucaa 1 BelUUCIIE-
HUS», «Alredpandeckue BhIpaXXEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuun». Kaxnasa us3
TUX COJEP’KATEIbHO-METOANUECKUX JIMHUN pa3BUBAETCS HA MPOTSHDKEHUU TPEX JIET U3YUYECHUS
Kypca, B3aMMOJICHCTBYS C APYTMMHU €ro JUHHMAMH. B Xoz1e u3ydeHust yueOHOro Kypca odydaro-
IIUMCSL IPUXOJUTCS JIOTHUECKU PACCY’KAATh, UCIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK.
B cBs3u ¢ 3THM B mporpaMmy y4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOT'U-
KU, MIPEJICTaBJICHHbIC BO BCEX OCHOBHBIX pa3jieslax MaTeMaTHYecKoro oOpa3oBaHUs U CIIOCOOCT-
BYIOILIME OBJIAZICHUIO OOYYalOIMMKCS OCHOB YHMBEPCAJIBHOI'O MaremaTrhdeckoro ssbika. Co-
JIepKaTeNbHOM U CTPYKTYpHOH 0COOEHHOCTBIO yUeOHOro Kypca «AsreOpa» sBISETCS €ro UHTer-
PUPOBAHHBIN XapakTep.

Copnepxanue JuHUN «HuUClIa U BBIYUCIEHUS» CIY)KUT OCHOBOM ISl JajIbHEHIIIEro u3yye-
HUSL MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIMXCs JIOTUYECKOTO MBIIUIEHUs, GOpMHU-
POBaHHUIO YMEHHS IOJb30BAaThCsl AITOPUTMAMH, a TAKKe NMPUOOPETEHUIO NMPAKTUYECKUX HaBbI-
KOB, HEOOXOIUMBIX JUISI IOBCEIHEBHON JKM3HU. Pa3BuTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHO-
ro 0011ero o6pa3oBaHus CBA3aHO C PALMOHATIBHBIMU M UPPALMOHATIBHBIMH YUCIIaMU, (GOPMHUPO-
BaHUEM IIPEJICTABICHHUM O IEHCTBUTEIBHOM YHUCIIE. 3aBEPIIEHUE OCBOECHUS YUCIIOBOM JIMHUU OT-
HECEHO K cpeJlHeEMY 0011eMy 00pa30BaHUIo.

CopepxaHue IByX anreOpandeckux JUHUN — «AnreOpanueckue BbIpaXXeHUs» U «Ypas-
HEHUS U HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YHAIOIIMXCS MAaTEMaTHUYECKOIo arl-
napara, HeoOXOJUMOIo Ui pelIeHUs 3a/lad MAaTeMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-
OpPHUEHTHPOBAaHHBIX 3a7a4. Ha ypoBHe OCHOBHOTro oOImIero oOpa3oBaHUs y4eOHBINM MaTepual
IPYNIUPYETCS BOKPYT PAllMOHAIBHBIX BhIpaKEHUH. Anredpa 1eMOHCTpUpPYET 3HaUCHHE MaTeMa-
TUKH Kak f3bIKa JUIS TIOCTPOEHUSI MAaTEMaTHUYECKUX MOJEJEH, ONUCaHUs MPOLECCOB U SBJICHUN
peanbHOro Mupa. B 3amaun oOyueHust anredpe BXOIAT TakkKe AajbHelIee pa3BUTHE aIrOpUT-
MHYECKOTO MBIIIJICHUs, HEOOXOAMMOT0, B YACTHOCTH, JUUIsl OCBOCHHUS Kypca HUHPOPMATUKHU, U OB-
Ja/ieHe HaBbIKAMU JIETYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cuMBOJIBHBIX (POPM CIIOCO0-
CTBYET Pa3BUTHUIO BOOOpa)KeHUSsI, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.



Conepxkanne (yHKIIMOHATBHO-TpadUUECKON JTUHUU HAIEJICHO Ha IMOJydeHHue 00ydaro-
HIUMHCS 3HaHUN O (QYHKIHMAX KaK BaKHEHIIeW MaTeMaTUYeCKOW MOJENW JJisl ONMHCAHHS U HC-
CJIeTIOBaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B MPUPOJE U oOIecTBe. M3yuenne matepua-
Jla CIIOCOOCTBYET Pa3BUTUIO Y OOYUAIONIUXCSI YMEHUS UCTIOIh30BaTh PA3INIHBIC BRIPA3UTEIHHBIC
CpeICTBA sI3bIKA MAaTEMATHKUA — CIIOBECHBIC, CHUMBOJHMYECKHE, rpaduueckne, BHOCUT BKJIAI B
dbopMupoBaHUEe MIPEICTABICHUN O POJIM MATEMATUKH B PA3BUTUN IUBUIM3AINH U KYJIBTYpBHI.

CormnacHo yueOHOMY IIaHy B 7—9 Kitaccax mM3ydaeTcsi yueOHBIH Kypc «AJredpay, KOTo-
PBIN BKJIIOYAET CIIEAYIOIINE OCHOBHBIEC pa3Jienbl cojiepkanus: «Huciaa U BbIUMCICHUSY, «ANreo-
panyecKue BhIpaXEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogurcs 306 gacos: B 7 kinacce — 102 gaca
(3 gaca B Hegeno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
HEJIETIIO).

COJAEP)KAHUE OBYYEHUA

7 KIIACC

Yucna v BIYMCIECHUS

JpoOu 0OBIKHOBEHHBIE U JIECATHUYHBIE, IEPEXO0L OT OAHOM POpPMBI 3anKcu Jpodei K Ipy-
roii. [lonsiTne panroHanbHOrO YUCia, 3alKMCh, CPABHEHUE, YIOPSILOUYMBAHUE PALMOHAIBHBIX YU-
cen. ApudmMernyeckue ACHCTBUS C pallMOHAIBHBIMU uuciaamu. PemieHue 3amad u3 peanbHOU
IIPAKTUKHU Ha YacTH, Ha ApoOu.

CremneHb ¢ HaTypalbHBIM [IOKa3aTeNEeM: OIpe/eeHe, peoOpa3oBaHUe BhIPAXKEHUN Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00bIIUX Yncen. [IpomenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33J]aul Ha MPOLIEHTHI, PELICHNE 3aJau U3 peabHOU
IIPAKTUKU.

[TpuMeHeHrne TPU3HAKOB JE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaJIbHBIX YHMCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCJIE TTpsiMasi U 00paTHasi MPOIOPIIMOHAIILHOCTH.

Anrebpanyeckue BbIpaKeHHs

IlepemeHHBIE, YNCIOBOE 3HAYECHHE BBIPAXKECHMS C NEPEMEHHOU. JlomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpeacraBieHne 3aBUCHMOCTH MEXIy BeJIMYUHAMH B BHUE (popmynbl. Beruucie-
Hus 1o ¢popmynam. [IpeoOpasoBanrie OYKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO PaBHbBIE BbIpaXKe-
HUS, IpaBUJIa IpeoOpa3oBaHusl CyMM U MTPOU3BECHUMN, TPABUIIa PACKPHITH CKOOOK M MpUBEe-
HUS TT0/I00HBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnnHowieHbl 1 MHOroueHbl. CTeneHb MHOrowieHa. ClI0KeHNE, BBIYUTAHUE, YMHOKECHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHEHHS 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, MTpaBuiia MPeoOpa3oBaHusl YpaBHEHUSI, PABHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OAHOW IEPEMEHHOM, YUCIO KOPHEH JIMHEWHOIO ypaBHEHUS, pe-
LIIEHHUE JINHENHBIX ypaBHEHUH. COCTaBIEHUE ypaBHEHUH 110 yCIOBHIO 3a/1auM. Pemienue Tekcro-
BBIX 3371a4 C [TIOMOILBIO YPAaBHEHUIA.



Jlunelinoe ypaBHEHHE C IByMs MEPEMEHHBIMU U ero rpaduk. Cuctema ABYX JTHMHEHHBIX
yYpaBHEHHI C JBYMs NEpeMEHHbIMH. PelieHune cucteM ypaBHEHHH CHOCOOOM IOJICTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DyHKIMHU

Koopaunara toukm Ha mpsmoil. Uucnossle mpoMmexkyTku. PaccTosiHue mexny AByms
TOYKAMU KOOPJAMHATHOU MPSAMOIA.

[TpsamoyronbHas cucreMa koopauHaT, oc Ox u Oy. Abcuucca 1 OpiuHaTa TOYKU Ha KO-
opauHaTHOM 1uiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX Gopmynamu. UteHue rpaukoB pe-
anbHBIX 3aBUcUMOcTel. [lonstue dynkuuu. ['paduk Gyakmuu. CpoiictBa GyHKui. JlnuHeiHas
¢ynkuus, e€ rpapuk. ['padux pynkuuu y = [x|. ['paduueckoe pemenne THHEHHBIX ypaBHEHUH U
CHUCTEM JIMHEHHBIX YPABHEHUMN.

8 KJIACC

Yucna v BBIYMCICHUS

KBanpathslit kopeHb u3 uucina. Ilonstue o6 uppanroHaibHOM yucie. JlecsTHuHbIe MpU-
OnvpKeHus MppauuoHaibHbIX uMcen. CBoiicTBa apudMeTHUeCKUX KBaJpaTHBIX KOPHEH M HX
IpUMEHEHHE K NpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUM M BbIUUCIEHUSAM. JleHCTBUTEIbHBIE
qyucia.

Crernenb ¢ 11e7bIM IT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aruch Yuca.

AnrebpanuecKue BEIPAKCHHS

KBaaparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas 1pobb. OCHOBHOE CBOICTBO anredpandeckoit 1poou. CioxxeHue, Bbuu-
TaHHe, YMHOXKEHUE, JleleHne ajredpandeckux Apo0eil. PannoHanbHble BIpakeHHUs U UX MIPeoo-
pa3oBaHHUE.

YpaBHEHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHMe, (opMyna KOpHeHl KBajgpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHUM#, cBOIAUIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteifmine apoGHO-
palOHAIbHbIE YPAaBHEHUS.

['padmueckas uHTEpHIpeTalvsl YpaBHEHUI C ABYMsI IEPEMEHHBIMU U CUCTEM JIMHEIHBIX
YpPaBHEHUN C JBYMs IE€peMEHHBbIMU. lIpuMepbl pemeHuss CUCTEM HENMHEMHBIX YPAaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Permenue TeKCTOBBIX 3ajjau anredpandeckuM CrocoOOM.

UucIioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM epeMeHHOU. PaBHOCHIIB-
HOCTb HEpPaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CucTeMBbl JTMHEMHBIX HEpa-
BEHCTB C OJHON NEPEMEHHOM.

DyHKIMU

[Tonsitue ¢pynkuu. O61acTh onpeesieHuss U MHOXKECTBO 3HaueHU (yHKIuU. CriocoOsl
3aJaHus QYHKIIHH.

I'padux ¢ynkumuu. Yrenue cBoicTB GyHKIMM 1o e€ rpaduky. [Ipumeps! rpadukoB QyHKIHA,
OTPaKAIOIIUX peabHbIE MPOLECCHI.

OyYHKIUY, ONHUCHIBAIOIIKE MPSAMYIO U 00OpaTHYIO MPOIOPIUOHANBHBIE 3aBUCUMOCTH, UX Tpadu-
ki, ynkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe pemenne ypaBHEHHMIT # CHCTEM ypaB-
HEHHIA.



9 KITACC

Yucna u BBIYUCIEHUS

ParnmonanbHbIe YncIia, HppaoHalbHbIE YUCa, KOHEUYHbIE U OECKOHEYHBIE AECATUYHBIC
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIC YHMCIa KaKk OECKOHEYHBIE Jecs-
TUYHBIE JIpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBHUE MEXIY MHOXKECTBOM JIEHCTBHTEIBHBIX
YHCeJl U KOOPJMHATHON MPSIMOH.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apupMETHUYECKHE ACUCTBUSA C ACHCTBUTEIbHBIMU
YUCJIaMHU.

Pa3meprl 00HEKTOB OKPYKAIOIIET0 MUPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MU-
pe.

[TpuOnmk€HHOE 3HAUYEHUE BEIMYMHBL, TOYHOCTh NpuOMMKeHus. OKpyriieHue 4ucel.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHEHMs U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHU, CBOASIIMXCS K KBaApaTHbIM. bukBaapat-
Hoe ypaBHeHHe. [IpuMepsl pelieHus ypaBHEHUN TPEThEH U YETBEPTOM CTENEHEU pa3iioKEeHUEM
Ha MHO>KHUTEIIHN.

Pemenune npoOHO-panvoHabHBIX ypaBHEHMI. PeleHue TekcToBBIX 3anay anredpauye-
CKMM METOJIOM.

VYpaBHeHUE ¢ ABYMS NMEPEeMEHHBIMU U €ro rpaduk. Pemenne cucreM IBYX JIHMHEHHBIX
YpaBHEHUN € JIByMs IIEpEMEHHBIMU. PellleHne cuctem AByX YpaBHEHMM, OJJHO U3 KOTOPBIX JIU-
HelfHoe, a Ipyroe — BTOpo# creneHu. ['paduueckas HHTepIpeTalus CUCTEMbl YPaBHEHHM C JABY-
Ms1 [IEPEMEHHBIMU.

Perennie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelienune TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON. Pelienue cucteM JIMHENHBIX He-
paBeHCTB ¢ oHOU nepeMmeHHol. KBanparHbie HepaBeHCTBaA. | paduueckas HTEpIpeTaIys Hepa-
BEHCTB M CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DyHKIMHU

KBagparuunas dynkuus, e€ rpadguk u cBoiictsa. [lapabona, koopauHATHI BEPIIMHBI MMa-
paboJibl, OCh CHMMETPUU MapadOoIIbL.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y=Vx, y = |x| , 1 uX cBOjicTBa.

UucIioBble IOCIEA0BATENIBHOCTH U IIPOTPECCUU

[TonsiTvie YMCIOBOM MOCIIENOBATEIBLHOCTH. 3aJaHAE MOCIIE0BATEIBHOCTH PEKYPPEHTHON
dbopmyroit u popMyIion n-ro YieHa.

Apudmernueckas U reomerpuueckas nporpeccu. @opmyinsl n-ro wieHa apupmeTnyie-
CKOW U T€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N3o06paxenue uieHOB apupMETHIECKON U TeOMETPUUECKOM MPOrpeccril TOUKaMu Ha KO-
OpPJIMHATHOM TUIOCKOCTU. JIMHENHBIN 1 SKCIOHEHIMAIbHBINA POCT. CII0KHBIE TPOLICHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA
JINYHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTrpaMMbl yueOHOT0 Kypca «Asredpa» XapakTepus3yrTcs:



1) naTpuoTHYecKOe BOCIIUTAHUE!

MPOSIBJICHUEM HHTEpeca K MPOILUIOMY M HACTOAILIEMY POCCUMCKON MaTEeMaTHUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JIOCTHXKEHUSM POCCUUCKHUX MAaT€MAaTUKOB M POCCUMCKOM MaTeMaTUYECKOW KO-
JIBI, K UCTIOJIb30BAaHUIO ATHX JOCTHIKCHHI B IPYTUX HAyKaX U MPUKIATHBIX chepax;

2) rpa)/1aHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBHIO K BBIMOJIHEHHUIO 00S3aHHOCTEH IpaKAaHUHA M Peau3allii ero Ipas, MpecTaBlie-
HUEM O MaTeMaTH4YEeCKMX OCHOBaX (DYHKIMOHHPOBAHMS Pa3IMYHBIX CTPYKTYp, SBIEHUH, Mpolle-
Iyp TPa)kJIaHCKOIo 0011ecTBa (HanpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYKACHHUIO ITH-
YECKUX MPOoO0JeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JOCTIKEHUN HayKHU, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-3THUECKHUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyZiOBO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4aCTHE€ B PEIICHHH MPAKTUYECKHUX 3a7ady MaTeMaTU4YeCKOM HarpaB-
JICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTHYECKOro 00pa30BaHUS HA MPOTSIKCHUH BCEH KU3HU
JUISL yCTIEUTHON MPO(eCCHOHANTBHON JIEATEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, 0C03-
HAHHBIM BBIOOPOM U TMOCTPOSHUEM WHIUBUIYaTbHOW TPAEKTOPUU OOPa30BAHUS U KUZHEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOLMOHAJILHOMY U ACTETUYECKOMY BOCIIPUSATHIO MAaTEMATUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCcyX/IeHUH, YMEHHUIO BUIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCT-
BE;

5) IEHHOCTU HAYYHOT'O TIO3HAHMSL:

OpHEHTAIle B ACSITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BUTUS UYe€JIOBEKa, MPUPOABI U OOIIECTBA, TOHUMAaHUEM MaTeMaThye-
CKOHM HaykH Kak cdepbl YelIOBEYECKOW AEATEeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJIS
pa3BUTHUS LMBWIN3ALMHU, OBJIAICHUEM SI3bIKOM MAaTEeMaTHUKU M MaTEMaTUYECKON KyJIbTYypOil Kak
CPEICTBOM NO3HAHUSI MHpA, OBJAJCHHEM IMPOCTEHIIMMHM HaBBbIKAMH HCCIEAO0BATENIbCKON Ies-
TEJTHHOCTH;

6) dbusnyeckoe BocnuTaHue, GOPMHUPOBAHUE KYIbTYPHI 3I0POBbSl M SMOLMOHAIBLHOTO OJ1arormo-
Ty4us:

TOTOBHOCTBIO MTPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEJECHUS 3710~
poBoro o0pasa >KM3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA, pe-
ryasipHas (u3udeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedIeKchuu, MpU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 2KOIOTUYECKOE BOCITUTAHUE:

OpUEHTAIIMEN HA MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUU JIUIS PeIIeHUs 3a7a4 B 00JacTH COXpaH-
HOCTH OKPY’KAroIIei Cpejibl, TUITAHUPOBAHUS IMOCTYIKOB M OIEHKH UX BO3MOXXHBIX MOCTEACTBUN
JUISL OKpY’KaroIle Cpeibl, 0CO3HAaHUEM TIII00AJIbHOTO XapaKTepa dKOJOTHUYECKUX MpobdIeM U my-
TEW UX peleHUs;

8) aganTaius K U3MEHSIOIKUMCS YCIOBUSAM COIIMAIBHOM U IPUPOIHOM Cpe/Ib:

TOTOBHOCTBIO K JACHCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH KOMIIe-
TEHTHOCTH Y€pe3 MPAKTUUECKYIO AESATENbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS y APYTHUX JIIOJEH,
npHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMU W3 OIMbBITA

JIPYTHX;



HE0OXOUMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM 4uciie GOpMYyIUPOBATh UIEH, TIOHS-
THsI, TUTIOTE3bI 00 00BEKTaX U SBICHUIX, B TOM YUCIIC paHee HEU3BECTHBIX, OCO3HABATH Ne(UIIH-
ThI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaLMIO KaK
BBI30B, TPEOYIONUN KOHTPMEpP, KOPPEKTUPOBATh MIPHUHUMAEMBIC PEIICHHS U JeUcTBUA, opmy-
JUPOBATh U OLEHUBATh PUCKH U TOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METAITIPEJIMETHBIE PE3YJIbTATHI
[To3HaBaTebHBIC YHUBEPCAIbHBIC YUCOHBIE TCHCTBUS

ba3zoevie nocuueckue oeiicmeus:

BBISIBJISITh U XapaKTEPU30BATh CYIICCTBCHHBIE TPU3HAKA MaTEMaTHYECKHX OOBEKTOB, MO-
HSTUH, OTHOIICHUI MEXTy MOHATUAMH, POPMYITUPOBATEH ONPEACICHUS TIOHATUN, yCTAaHABINBATH
CYIIECTBEHHBIA MPHU3HAK KIacCH(PUKAIINN, OCHOBAHUS JUIsi 00OOIICHUSI U CPABHEHUS, KPUTCPUHU
MIPOBOJIMMOTO aHAJIN34;

BOCIPUHUMATh, (POPMYITHPOBATh U MPeoOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHbBIE U OT-
pHULaTeNbHbIe, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpPEYHS B (paKTax, JaHHBIX,
HAOJIIOJICHUSX W YTBEPKACHHSX, MpEJiaraTh KPUTCPUU JUIS BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeJIaTh BBIBOJIBI C HWCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUESHUH 110 aHAJIOTHH;

pa3dupath JA0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MIPSMBIE U OT MPOTUBHOTIO),
MIPOBOJIUTH CaMOCTOSITEILHO HECIIOXKHBIC JTOKA3aTeIbCTBA MAaTEMAaTHYECKUX (DAKTOB, BHICTpAM-
BaTh apryMEHTAIIHIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE pac-
CYXKICHHUS;

BBIOMpaTh croco0 pemieHus: yaeOHo# 3a1auu (cpaBHUBATh HECKOJIBKO BapHAHTOB pellie-
HUS, BBIOUPATh HAan0O0JIee MOAXOISAIIUHN C YIETOM CAaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUECR).

Ba3zoevie uccneoosamenvckue oeiicmeus:

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEIOBATEIILCKUN WHCTPYMEHT TO3HAHUS, (OPMYITHpPO-
BaTh BOMPOCHI, (PUKCHPYIOIINE MTPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSTEILHO YCTAHABIUBATh HC-
KOMO€ U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOAMTH IO CAMOCTOSATEIHHO COCTABIEHHOMY IUIaHY HECJIOXKHBIM JKCIIEPUMEHT, He-
00JBIIIOE UCCIIEIOBAHNE M0 YCTAHOBIIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBhEKTa, 3aBUCH-
MocTell 00BEKTOB MeX 1y cO00i;

CaMOCTOSITEIILHO (POPMYIIMPOBATH OOOOIICHUS W BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOJTIOICHUSI, HCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHI];

MIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPETIOIOKEHUS O
€ro pa3BUTUH B HOBBIX YCIOBUSX.

Paboma c ungpopmavueii:

BBISBJISITh HEJOCTATOYHOCTh U H30BITOYHOCTh HH(POPMAIINH, TaHHBIX, HEOOXOTUMBIX JUIS
peIleHus 3a1a9H;

BBIOMpaTh, aHAIM3HPOBATh, CHCTEMATH3HPOBATh W HWHTEPIPETHPOBATH WH(MOPMAIIHIO
Pa3IMYHBIX BUJOB U (DOPM MPEICTABICHHUS;



BbIOMpaTh (hopMy mpeacTaBieHUs MH(OPMALMKM U WIUIIOCTPUPOBATH peIllacMble 3aJauu
cXeMaMH, AuarpaMMamMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJA&KHOCTh MH(MOPMAIMU 1O KPUTEPHUSM, MPEIOKEHHBIM YUUTENEM WIN
c(OpMYITUPOBAHHBIM CAMOCTOSTENHHO.

Kommynukamuenbvie ynueepcaivnole yuednvle 0eicmeus:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJEHHS B COOTBETCTBUHU C YCJIOBUSAMHU M LEJISIMHU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MHCbMEHHBIX TEK-
CTax, aBaTh MTOSICHEHU 110 X0y PELICHUs 3aJjaul, KOMMEHTHPOBATh MOJIyYEHHBIN pe3yJIbTarT;

B X0JIe 00CYXJI€HHs 3a7aBaTh BOIPOCHI MO CYILECTBY OOCYKIAeMOMl TeMbl, MPOOIEMBI,
pemraeMoil 3aauM, BBICKA3bIBaTh WJCH, HAllEJICHHBIE HAa MOMCK PELICHHS, COMOCTABIATH CBOU
CYXJIEHUS C CY)XICHUSMHU JPYTrUX YYaCTHHKOB JUANOra, OOHApYKMBaTh Pa3IMYMe U CXOJCTBO
MO3HLINH, B KOPPEKTHOU opme HOpMyTHUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3YNbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, WCCIICAOBAHMS, MPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3ajad MPe3eHTAalUud U OCOOEHHO-
CTeW ayIUTOpUH;

HOHUMAaTh U UCHOJIB30BaTh MPEUMYIIECTBA KOMaH/AHOW U MHAMBUIYAIbHON paboThl Ipu
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

NPUHUMATH [EJIb COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPTraHU3aIMI0 COBMECTHON
paboThl, pacnpeenaTh BUIbl padoT, JOroBapruBaThCs, 00CYKIaTh IPOLECC U PE3yibTaT paboThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

y4acTBOBAaTh B TPYIIOBBIX (hopMax paboThl (00CYyX)aeHUsI, 0OMEH MHEHHSIMH, MO3TOBEIC
HITYPMBI U APYTHUE), BHIIOIHATH CBOIO YaCTh pabOThl U KOOPJAMHHUPOBATH CBOM JAECHUCTBUS C JIPY-
MMM WIEHaMM KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOLIUI MPOJYKT IO KPUTEPUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

Pezcynamuenvie ynusepcanvhvie yueonvie oeicmeus

Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aITOPUTM PELIEeHUs 3aJaud (WM €ro 4acTh), BHIOU-
path crocod pemeHust ¢ yI€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOW MHPOPMALINH.

CaMOKOHTPOJIb, SMOIIMOHAIILHBIN HHTEIJICKT:

BJIAJI€Th CIIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yibTaTa peLIeHus
MaTeMaTHYEeCKON 3ajjauu;

NpEeJBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPU pEIIEHUM 3a/laud, BHOCHTH
KOPPEKTHBBI B J€ITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAWJCHHBIX OIINOOK, BBISBICH-
HBIX TPYJIHOCTEM;

OILICHUBATh COOTBETCTBHE PE3yNIbTaTa JCSITEIHHOCTH MOCTABICHHOW IENN M YCIOBHSIM,
OOBSICHATH MIPHYUHBI JOCTHKEHUS WIIM HEJOCTHIKCHHUS 1IEJTH, HAaXOAUTh OIINOKY, 1aBaTh OILEHKY
NPUOOPETEHHOMY OIIBITY.

I[TPEJIMETHBIE PE3YJIBTATBI

K koniy obydenus B 7 kiacce OOy4YarOUIUIICS MOMYYHUT CIEAYIOIIME MpEeIMETHBIE pe-
3yJIbTAThI:

Yuncna v BEIUUCICHUS



BeinonHATe, coueras yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(MeTHUecKue IelcTBUs ¢ pa-
LIMOHAJILHBIMH YU CJIaMHU.

HaxoauTe 3HaueHUS YMCIIOBBIX BBIPAKCHHUN, MPUMEHSTH PasHOOOpa3HBIE CIIOCOOBI H
npuéMbl BBIYUCICHHUS 3HAYCHUH JPOOHBIX BBIpAXXEHUH, colepamux OOBIKHOBEHHBIC M AECs-
TUYHBIC APOOH.

[Tepexoauthk OT oaHOI (popMBI 3anmucK 4ucen K Apyroi (mpeodpa3oBbIBATE AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTUYHYIO, B YaCTHOCTH B OCCKOHEYHYIO Jecs-
TUYHYIO APOOB).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINOIHATE IPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAKECHUN. BBINOIHATE AEUCTBUSA CO CTEIICHAMU C HATypaJIbHBIMH IIOKA3aTEIsIMH.

IIpuMeHATh IpU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAIBHBIX YHCEIL.

Pemars npakTHMKO-OpUEHTUPOBAHHBIEC 3aJ]a4, CBS3aHHBIE C OTHOILICHUEM BEIINYMH, IIPO-
NOPLUUOHAIBHOCTBIO BEIMYMH, NPOLICHTAMHU, HHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS 3a1ad C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anrebpanueckue BbIpaXKEHUs

Hcnonp3oBath anredOpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B IIpOLEC-
Ce OCBOEHHS Y4EOHOI0 MaTepuania.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe peoOpa3oBaHys LIEJIOT0 BBIPAXKEHNS B MHOIOUWIEH NIPUBEICHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJICHA Ha MHOTOYJIEH, IIPHU-
MEHSTh (hOpMYJIbl KBajJjpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyluecTBIATh pa3oKEHNE MHOTOYJICHOB HA MHOXHTEIW C IIOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpamEHHOro
YMHOKEHHS.

[TpumeHsTh IpeoOpa3oBaHNs MHOTOUYJICHOB JUIsSl PEIIEHUs PA3JIMYHBIX 33/1a4 U3 MaTeMa-
THKH, CMEKHBIX IIPEIMETOB, U3 PEANbHON IPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPAJIbHBIMU ITOKA3aTEIsAMU I IPe00pa30BaHUs
BBIPAKCHUI.

YpaBHEHUs U HEPABEHCTBA

Pemate JIMHEVHBIE YPaBHEHHs C OJHOM MEPEMEHHOM, NIPUMEHss IIpaBUja MEPexoaa oT
HCXOJIHOTO YPaBHEHHs K PABHOCWIBHOMY eMy. [IpoBepsATh, ABISAETCSA JIM YUCIO KOPHEM YpaBHE-
HUS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupate npuMepsl nap Yucel, IBJISIOMINXCS PEIIEeHUEM JIMHEWHOTO YPaBHEHUS C JIBY-
Ms1 IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOM IJIOCKOCTU IpauK JIMHEHHOTO ypaBHEHHUS C IByMs IIEpeMeH-
HBIMH, T10JIB3YSICh I'PpauKOM, IPUBOAUTE IPUMEPHI PELICHUS] YPaBHEHUSI.

Pemrats cucTemsl IBYX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU, B TOM YUCJIE Ipa-
duuecku.



CocTaBisTh U pemiaTh JUHEHHOE YPABHEHUE UM CUCTEMY JIMHEHHBIX YPAaBHEHUU 1O yC-
JIOBUIO 33J1a4¥, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4d MOJYYCHHBIA pe3ylib-
Tar.

DyHKIMHU

N300pakarh Ha KOOPJIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPIUHA-
TaM, Jy4H, OTPE3KH, HHTEPBaJbl, 3alICHIBATh YHUCIOBBIC IPOMEKYTKH Ha anreOpanueckoM s3bl-
Ke.

OtMeuaTh B KOOPJAMHATHOM INIOCKOCTH TOYKH I10 33JJaHHBIM KOOpJMHATaM, CTPOUTH I'pa-
¢buku muHeHHBIX QyHKIUNA. CTpouTh Tpaduk GyHKINU Y = [X|.

OnuceiBaTh C MOMOIIBI0 (PYHKIMA W3BECTHBIC 3aBHCHUMOCTH MEXIY BEIUYHMHAMH: CKO-
POCTh, BpeMsi, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOJUTEIBHOCTD, BpeMs, 00bEM
paboTHI.

Haxoauts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil cnocod MpeACTaBlIeHUs U aHAIKW3a UHPOPMAIINH, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHNIO U3 TPAPUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy obydenus B 8 kiacce oOy4yarOUIUIiCs MONYYHUT CIEIYIOIIME MpeIMETHBIE pe-
3y/lbTaThl:

Yucna v BIYKCICHUS

Hcnonp30BaTh HadaJIbHBIE MPEJICTABICHUS O MHOXECTBE JECUCTBUTENBHBIX YHCEN IS
CPaBHEHMSI, OKPYIJICHUS U BBIYMCIIEHUH, U300pakaTh A€WCTBUTENbHbBIE YKCIA TOUKAMU Ha KOOP-
JIMHATHOMN TIPSIMOM.

[TpumensTh TOHSTHE apu(PMETHYECKOro KBaJAPATHOIO KOPHSA, HAXOAUTh KBaJIpaTHBIC
KOPHH, UCTIOJIB3YS MPU HEOOXOJUMOCTH KaJbKYIATOP, BBIMOIHATH MPEOOPa30BaHUsI BhIPpAKEHUH,
co/iepXKalluX KBaJpaTHble KOPHU, UCIOJIb3Yysl CBOMCTBA KOPHE.

Hcnonp3oBarh 3amucu OONBIIMX M MaJbIX YHCENT C MOMOUIBIO JECATHUHBIX IpoOei u
creneHei yucna 10.

Anrebpanyeckue BbIpaKeHUs

[IpuMeHATh MOHATHE CTEIEHH C IEJIBIM MMOKa3aTeleM, BBIMOIHATh MPeoOpa3oBaHMUs BhI-
paXXeHuM, ColepKaIIMX CTEIIEHH C LEIbIM IT0Ka3aTeIeM.

BbInonHATE TOXAECTBEHHBIE MPEOOpPa30BaHUs PAllMOHANBHBIX BBIPAXKEHUI Ha OCHOBE
MpaBUJI ACHCTBHI HAJ MHOTOYICHAMH U anreOpanuyecKuMu JpoOsiMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHuUs BHIPAKEHUN JUIS PEUICHHS Pa3IMYHBIX 3a/1a4 U3 MaTeMaTu-
KM, CMEKHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEHHS U HEPABEHCTBA

Pemiates nuHeliHble, KBaJApPAaTHBIE YPABHEHUS U pAllMOHAIBHBIC YPAaBHEHUS, CBOJIAIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs ME€PEMEHHBIMU.

[IpoBoNTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
MpUMEHEeHHEeM TpadudIecKuX MpeaCTaBIeHUN (YCTaHABIMBATh, UIMEET JIM yPAaBHEHUE WU CHUCTe-
Ma ypaBHEHHI pEeIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U MpoYee).

[Tepexoauth OT clioBecHOM (POpMYTUPOBKHU 3a7audl K e€ anreOpanyeckoil MOJENu C Io-
MOIIIbIO COCTABIICHUSI YPABHEHUSI WM CUCTEMbl YPaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! ITOJIy4€HHBIN pe3yibTart.
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[TprMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPAaBHEHUS, OLIEHKH, PelllaTh JUHEWHbIE
HEPaBEHCTBA C OJTHOM MEePEeMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyro WILTIOCTPAIIMIO MHOXE-
CTBA PELICHHI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMHU

[TonumaTh U UCHOIBK30BATh (DYHKIIMOHAIBEHBIE OHATHUS M SI3BIK (TEPMUHBI, CHMBOJIAYE-
ckue 0003Ha4YeHHsI), ONpeAessATh 3HaueHHe (PYHKUMU MO 3HAYCHUIO apryMEHTa, ONpPEeleisTh
cBoicTBa DyHKIMU 110 €€ rpaduky.

Ctpouts rpaduku 3JeMeHTapHBIX QYHKIUHI BHUA:
y=Kk/x, y=x2, y=x3,y = [x|, y = VX, OHCBIBaTH CBOHCTBA YHCI0BON PYHKIMHA 110 &8 rpaduKy.

K xonmy obOyuenus B 9 kiacce oOy4aromIMHACS MOJYYUT CIEAYIOLINE MPEIMETHBIE pe-
3y/bTAThI:

Yucna v BBIYKCICHUS

CpaBHHBATh ¥ YIOPSIOUYMBATH PAllMOHATIBHBIC H UPPALIIOHAILHBIC YHCIIA.

BrimonuaTe apudmeTrueckue N1eHCTBUS C PallMOHAIIBHBIMU YHCIIAaMH, COYeTasi YCTHbBIE U
MUChbMEHHBIE TPUEMBI, BHITIONHATH BRIYMCICHUS C UPPAIMOHATILHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs cTeleHel ¢ 1EeNbIMU MOKa3aTeIsIMU U KOpHEH, BEIUUCIISITh 3HAUCHUS
YHCIIOBBIX BBIPAXKECHUH.

OKpyrisiTh JEHCTBUTEIBHBIC YWCIA, BBIIOJIHATH MPUKUAKY pe3yiIbTaTa BBIYUCICHHM,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHEHHs U HEPABEHCTBA

Pemate nuHeliHbIE M KBaJpaTHBIC YpaBHEHHs, YPaBHEHUS, CBOISIIMECS K HUM, IPO-
cTeifiure ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemarh cucteMbl IBYX JMHEHHBIX YpPaBHEHUU C JABYMS MEPEMEHHBIMU M CUCTEMBI BYX
YpaBHEHUM, B KOTOPBIX OHO YPAaBHEHUE HE SBIISCTCS JIMHEUHBIM.

Pemarp TekcToBbIe 3a/1au anreOpandeckuM CIIOCOOOM C MOMOUIBIO COCTABICHUS ypaB-
HEHMSI WJIM CUCTEMBI JBYX YPAaBHEHHH € IByMsI I€pEMEHHBIMHU.

[IpoBoauTH IpOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHHH, B TOM YHCIIE C
NpUMEHEHHEM rpaduIecKuxX MpeCcTaBlIeHIH (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE WJIH CUCTe-
Ma ypaBHEHHI pelIeHus, eClIi UMEET, TO CKOJIbKO, U ITPOoYee).

PemaTh nuHeliHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXkaTh pelICHUE Hepa-
BEHCTB Ha YMCJIOBOU NPSMOM, 3aITUCBHIBATh PEIIEHHE C TIOMOIIbIO0 CUMBOJIOB.

Pemate cucteMsl IMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBAApaT-
HO€ HEPaBEHCTBO, N300paXkaTh pellleHHe CUCTEMbl HEPABEHCTB HA YMCIOBOM IPSMOM, 3amucChl-
BaTh pEIlIEHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3ajau.

DyHKIUMU

Pacno3naBate (yHKIHMM W3ydeHHBIX BHIOB. [I0Ka3bIBaTh CXEMaTHYECKH PACIOJIOKECHHE
Ha KOOPJWHATHOM TJIOCKOCTH TpadukoB GYHKIMNA BUma: y = kx, y = kx + b, y = k/x, y = ax2 +
bx+c¢y=x3 y=vVx y= |x|, B 3aBHCHMOCTH OT 3HAYCHUIT KOIP(HUIIMEHTOB, OMKMCHIBATH CBOM-
cTBa (PYHKIHH.

Crpouth u n300paxarb cXxeMaTHYeCKH IpauKHU KBaJPaTHUHBIX (YHKIUH, ONMUCHIBATH
CBOICTBa KBaAPATUYHBIX (DYHKIUN MO UX rpaduKam.

PacrioznaBaTh kBampatnuHyo QyHKIUIO 110 (popMysie, IPUBOAUTH MPUMEPHI KBAApaTHU-
HBIX (QYHKIUI U3 peanbHOM KU3HH, (QU3UKU, TEOMETPHUH.
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YucnoBble OCIEN0BATENBHOCTH U IPOTPECCUN

Pacnio3naBate apuMeTHUECKYIO U TEOMETPHUECKYIO IPOTPECCUU MIPH Pa3HBIX crocobax
3a/1aHus.

BEINONHATE BBIUMCIIEHUS] C MCIONB30BaHUEM (HOPMYJT N-TO WieHa apu(PMETHYECKOH H
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON IIOCKOCTH.

Pemarte 3aaum, CBA3aHHBIE C YUCIIOBBIMU I1OCJIEOBATEILHOCTAMHU, B TOM YHUCIIE 3a7a4u
U3 peaJbHOW JKUM3HM (C  HCIOJIB30BAaHUEM  KalbKYJIATOpa, UUGPOBBIX TEXHOJOTHI).
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TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

No

HanmenoBanmne Ppa3aciioB u

KommuectBo yacoB

OnekTpoHHbIe (IU(poBHIE) 00pa3oBa-

/i KonTpoJsibHbie [IpakTnueckue pa-
TEM MPOTPaMMBbI Bcero DaGoTE: Sors TEJIbHBIC PECYpPChI
| Yncna u BeruucicHHsA. Pa- 25 1 bubnnoreka IIOK
[AOHAJILHBIE YHCIIa https://m.edsoo.ru/7f415b90
) AnreOpanyeckue BBIpaXKe- 7 1 bubnuorexa [HOK
HUSA https://m.edsoo.ru/7f415b90
bu6 OK
3 VYpaBHenus u HepaBeHcTBa | 20 1 uomuotexa Il
https://m.edsoo.ru/7f415b90
4 Koopaunatel u  rpaduku. 24 1 bubnuoreka [JOK
OyHKIUU https://m.edsoo.ru/7f415b90
bu6nuoreka [IOK
I1 1
. opropeithe it odobuerme | 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5 0
I1O0 ITPOIT'PAMME
8 KIIACC
Ne HaiMeHoBaHIe pasienos 1 KomuecTBo yaco DnekTpoHHbIe (11U pOBbIE) 00pa3oBa-
/1 TeM MpOrpaMMBI Beero KOHTpOIBHEIE [Tpaktuyeckue pa- | TCIbHBIC PECYpPChI
paboThl 00TBI
1 YUucna ©U  BBIUMCICHUS. 15 bu6nuoreka [IOK
KBanpaTHsie kopHU https://m.edsoo.ru/7f417af8
2 Uucna u Beruucienus. Cre- | 7 Bbu6nuoreka [IOK

13




IIEHb C LEJIbIM IT0Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanueckue BbIpaXke- 5 1 bubmmoreka [IOK
Hus. KBagpaTHblil TpEXusieH https://m.edsoo.ru/7f417af8
b Lo Amvetparecean | 15 1 buorera LIOK
IpoOb https://m.edsoo.ru/7f417af8
5 VYpaBHEeHUsS] 1 HEPABEHCTBA. 15 1 bubnuorexa [HOK
KBanparhsle ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHSI U HEPABEHCTBA. 13 bubnmnoreka HOK
Cucremsbl ypaBHEHU https://m.edsoo.ru/7f417af8
7 YpaBHEHHSI U HEPABEHCTBA. 12 1 bubnmnoreka [HOK
HepasenctBa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHBIE TIO- 5 bubnmnorexka [HOK
HATHS https://m.edsoo.ru/7f417af8
9 OYHKIMH. Uucnossie 9 bubnmnorexka HOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 06o6meHue | 6 2 EZSJSI:I;I/EZEE(]){)(.):;/7 £417af8
OBUIEE KOJIMYECTBO YACOB 102 6 0
1O ITPOIT'PAMME
9 KIIACC
Ne KonnuecTtBo yacos

/o

HanmenoBanue pasaciioB u
TEM IIPOTpaAMMBI

Bcero

KonTponbubie
paboThI

[TpakTuyeckue pado-
ThI

TEJbHBIE PECYPCHI

OnexrpoHHble (1udpoBbie) 0OpazoBa-

14




1 Yucna u Beruncienus. Jen- 9 bu6mmoreka [JOK
CTBUTENIbHBIC YHCTIA https://m.edsoo.ru/7f419d08
VYpaBHCHUS M HEpPaBEHCTBA.

2 YEaBHeHI/IH c oz[]f{oﬁ nepe- | 14 bubmmorexa IOK

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

3 YpaBHEHHSI 1 HEPABEHCTBA. 14 bubnuotexa [JOK
Cucremsl ypaBHeHU https://m.edsoo.ru/7f419d08

4 VYpaBHEHHSI 1 HEPABEHCTBA. 16 bubnuorexa [JOK
Hepasencrsa https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK

5 | Dy 16 https://m.edsoo.ru/7419d08

6 YucnoBele IOCIEA0BATEIIb- 15 bu6nmoreka [JOK
HOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpenue, oOo0OIIEHME, 13 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YA- 102

COB I10 ITPOI'PAMME
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INOYPOUYHOE IINTAHUPOBAHUE

7 KIIACC
No KoandaecTBo yacos
Tema ypoka Jara nzyue- DNeKTpOHHBIE TU(PPOBHIC
/1 Kountponbuslie pa- | [Ipaktuueckue pabdo-
Bcero HUS o0Opa3oBaTeNbHbIE PECYPCHI
00THI THI
| [lonaTHe  panKMOHAIBLHOTO |
qucna
) Apudmernueckue necTBus |
C pallMOHAJILHBIMU YHCIIAMU
3 Apudmernaeckue necTBus |
C pallMOHAJILHBIMU YHCIIAMU
4 Apudmernueckue nectus |
C pallMOHAJILHBIMU YU CJIAMU
5 Apudmernueckue nectus |
C pallMOHAJILHBIMU YHCIIAMU
6 Apudmernueckue AelcTBUS |
C pallMOHAJILHBIMU YHCIIaMU
7 CpaBHeHue, ynopsiouuBa- 1
HUE pallMOHAIBHBIX YHCET
g CpaBHeHue, ynopsiouuBa- 1
HUE pallMOHAJIBHBIX YHCET
9 CpaBHeHue, ynopsiouuBa- 1
HUE pallMOHAJIbHBIX YHCET
10 CreneHp ¢ HaTypajJbHBIM | bubnuotexa [JOK
IOoKa3arejieM https://m.edsoo.ru/7f4211d
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€

Crenenp ¢ HaTypalbHBIM

bu6nuoreka [JOK

11 https://m.edsoo.ru/7{42138
MoKa3areieM )
Crere ¢ HaTvoan bu6nuoreka [JOK
TENeHb HaT BHBIM
12 P https://m.edsoo.ru/7f42154
MoKa3areneM
3]
Crere - bubnnoreka IIOK
TENeHb HaT bHBIM
13 P https://m.edsoo.ru/7f4218b
[IOKa3aTeieM R
14 Crenenp ¢ HaTypalbHbIM
[I0Ka3aTeieM
Pemenne OcHOBHBIX 3ajay
15 Ha JpoOu, MPOIEHTHI U3 pe-
ANbHOW NMPAKTUKHU
Pemenne OcHOBHBIX 3ajay
16 Ha JIpoOu, MPOILIEHTHI U3 pe-
ANbHOW MPAKTUKHU
Pemenne ocHOBHBIX 3ajay
17 | Ha apoOu, MPOLEHTHI U3 pe-
AJIbHOW NPAKTUKU
Pemenne ocHOBHBIX 3ajay
18 Ha JIpoOu, MPOILIEHTHI U3 pe-
aJIbHOW NPAKTUKHU
19 IIpu3naku nenumoctH, pas-

JJOXKXECHHMA Ha MHOXUTCIN
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HaTypaJIbHbIX YHUCCJI

[Ipu3naku nenumoctH, pas-

20 JIOXKEHUS Ha MHOXHUTEIH
HaTypaJbHbIX YUCEN
PeanbpHbic 3aBHCHUMOCTH.

21 [Ipsimass u oOpaTHast Tpo-
MOPIHUOHATILHOCTH
Peannpubie 3aBUCHMOCTH.

22 [Ipsimass u oOpaTHast mpo-
MOPIIMOHATIEHOCTH
Peannpubic 3aBUCHUMOCTH.

23 [Ipsimass u oOpaTHast Tpo-
MOPIIMOHATIEHOCTH
PeannpHbIc 3aBHCHMOCTH.

24 | Ilpsmas u oOparHas mpo-
MOPIIMOHATIEHOCTH
Kontponbaast paborta 1o

25 TeMe "ParuoHangbHbIE YHC-
ma"

2% 5 bubmmorexa [JOK

YKBCHHBIC BRIPAACHHA https://m.edsoo.ru/7f41feec

27 DopMyiibl

28 PopMybl

29 [lepemennsnie. JlomycTumelie

3HAYCHUA IIEPEMCHHBIX
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[IpeoOpazoBanne OyKBeH-
HBIX BBIPOKEHHUH, PaCKPBI-

bu6nmmoreka [IOK

30
THE CKOOOK W TPUBEACHHE https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEH-
31 HBIX BBIPAKEHUM, PACKPHI- bubnnoreka [HOK
THE CKOOOK W TpHUBEICHUE https://m.edsoo.ru/7f41fd70
MOAOOHBIX ClIaraeMbIX
[IpeobpazoBanue OyKBeH-
3y |HPIX BBIPOKCHHM, PACKPBI-
THE CKOOOK M TpHUBEICHUE
MOAOOHBIX CIIaraeMbIX
IIpeoOpa3oBanue OyKBEH-
33 |HEPIX BBIPAXEHHH, pPaCKpBI-
THE CKOOOK W TIpUBEIEHUE
MOAOOHBIX ClIaraeMbIX
Croii bubmmorexa [JOK
BOIICTBa CTENEHHU C HaATy-
34 y https://m.edsoo.ru/7f42138
PaJIBHBIM TIOKa3aTeJIeM )
Croii bubmuorexa [JOK
BOICTBa CTEMEHH C HATy-
35 Y https://m.edsoo.ru/7f42154
paJIbHBIM TIOKa3aTelIeM .
Croii bubmuorexa [JOK
BOICTBa CTENEHH C HATy-
36 Y https://m.edsoo.ru/74218b
paJIbHBIM TOKa3aTelIeM .
37 MHoOro4ieHsbI bubmuorexa [JOK
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https://m.edsoo.ru/7f42276
e

bu6nmoreka [IOK

38 MHoro4yieHsl https://m.edsoo.ru/7f42293
0

39 Crnoxenue, BEIYHTAHHUE, bubnnoreka IIOK
YMHOKE€HHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422af2

40 Crnoxenue, BEIYHTAHHUE, bubnnoreka IIOK
YMHOKE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8

41 Crnoxenue, BEIYHTAHHUE, bubnnoreka IIOK
YMHOKE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
Cnoxenue BBIYMTaHUE bubmorexa LIOK

42 ’ ’ https://m.edsoo.ru/7f42318
YMHOKE€HHE MHOTOUYJIEHOB )
@opMynbl  COKpPAILEHHOTO bubmmorexa LIOK

43 https://m.edsoo.ru/7f42432
YMHOXKEHHUS .
@opMysBl  COKPAILEHHOTO bubmmorexa LIOK

44 https://m.edsoo.ru/7f42464
YMHOKEHHUS .
@opMysBl  COKpPAILEHHOTO bubmmorexa LIOK

45 https://m.edsoo.ru/7f424c1
YMHOKEHHUS )

46 @opMyJIbl  COKPAIIEHHOTO bubnuotexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f424£d2

47 DopMyJIbl  COKPAIIEHHOTO bubnuotexa [JOK
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YMHOXKCHUA

https://m.edsoo.ru/7f4251d
0

Paznoxenne MHOTOWIECHOB

bu6nmoreka [IOK

48 https://m.edsoo.ru/7f42331
Ha MHOXKUTEJIN )
49 Paznoxxenne MHOTOYJICHOB bubnnoreka IIOK
Ha MHOXUTENIN https://m.edsoo.ru/7f4237fe
p bubnnoreka IIOK
a3JI0’)KEHUE MHOI'OYJICHOB
50 https://m.edsoo.ru/7f4239d
Ha MHOXUTENN
€
51 Pasnoxenne MHOro4sjaeHOB
Ha MHOXUTENN
KonrponsHass pabota 1m0
52 | reme "AnreOpanueckue Bbl-
paxenus"
VYpaBHeHMe, mpaBuia Ipe-
53 o0pa3oBaHUsl  ypaBHEHHS,
PaBHOCUJILHOCTh  ypaBHe-
HHM
JInneliHOE ypaBHEHHE C OJI-
54 | HOM MEepeMEHHOMW, peleHue
JIMHEWHBIX YPABHEHUHN
JInneliHOE ypaBHEHHE C OJI- bubmmoreka [JOK
55 | HOM mepeMEeHHOMH, peleHue https://m.edsoo.ru/7f42048
JIMHEUHBIX YPaBHEHUN 2
56 | JluneitHOe ypaBHEHUE C OJ-
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HOW MEPEMEHHOM, pelieHue
JINHEMHBIX YpaBHEHUH

Pemenne 3aJa4 C IIOMOIIBIO

bu6nmoreka [IOK

57 5 https://m.edsoo.ru/7f42064
ypaBHEHHI .
Pemenue 3a1au ¢ momMoIsio bubmmorexa LIOK

58 e - https://m.edsoo.ru/7£42080
ypaBHEHUN

6

Pemenne 3ana4 ¢ momMoubsro bubmmorexa LIOK

59 e . https://m.edsoo.ru/7f4209a
ypaBHEHUH

0

60 Pemenue 3a1a4 ¢ moMOIILIO bubnnoreka IIOK
ypaBHEHUM https://m.edsoo.ru/7f420e6e
JluneiiHoe  ypaBHEHUE C bubnmnorexka HOK

61 JBYMsI IEPEMEHHBIMU U €0 https://m.edsoo.ru/7f427¢3
rpaduk 2
it

62 [ mywa nepevirsmanit  cro buorera LIOK
ABY P https://m.edsoo.ru/7f427e8a
rpaduk
Cucrema JAByX JIMHEWHBIX bubmmoreka [JOK

63 YpaBHEHUN C ABYMs Iiepe- https://m.edsoo.ru/7f42836
MEHHBIMH c
Cuctema ABYX JHMHEHWHBIX

64 | ypaBHEHMH C JIByMs Iepe-
MEHHBIMH

65 | Cucrema IBYX JHMHEHHBIX
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yYpaBHEHUI C JABYyMs TIepe-
MEHHBIMH

CucremMa JABYX JIMHEHWHBIX

66 | ypaBHEHHI ¢ JIByMs TIiepe-
MEHHBIMH
P bubnnoreka IIOK
67 | CocHHe CHETEM ypABHE: https://m_edsoo.ru/7f4284d
HUHI
(5]
Pellenme  cHeTe ABHe bubnnoreka IIOK
[IICHAE CHUCTEM BHE-
68 . yp https://m.edsoo.ru/7f42865
HUH
a
Pelenme  cHeTe ABHe bubnnoreka IIOK
IIICHAE CHUCTEM BHE-
69 . yp https://m.edsoo.ru/7f4287d
HUH
6
70 Pemienne cucrem ypaBHe-
HUHT
71 Pemenne cucrem ypaBHe-
HUHT
KonrponsHas pabota 1o bubmmoreka [JOK
72 | reme "JluHeliHblEe YypaBHe- https://m.edsoo.ru/7f42104
Hus" 4
K bu6nuoreka [IOK
Ha Tpsi-
73 O(V)pﬂHHaTa oK P https://m.edsoo.ru/7f41de7
MO
6
bu6nuoreka [IOK
74 | UncnoBble IPOMEXYTKH

https://m.edsoo.ru/7f41dff2
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75

YucnoBbie TPOMEKYTKH

Paccrosnue mexny nByms

76 TOUKaAMHU KOOPJAMHATHOU
psAMOI
Paccrosnue mexny nByms
77 | Toukamu KOOPJMHATHON
psAMOi
73 [IpssmoyronbHast ~ cucrema bubnnorexka HOK
KOOpJMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHast ~ cucrema bubnmnorexka HOK
KOOpJMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumepsr rpaduxos, 3a- bubmuoreka [JOK
JTaHHBIX GOpMYyJIaMu https://m.edsoo.ru/7f41e8a8
H o bubmmorexa [JOK
gl | PrvePbl TPAWHEOR, A https://m.edsoo.ru/7f41ed8
JTaHHBIX GOpMYyIaMu 0
%) [Ipumepsr rpadukoB, 3a-
JTaHHBIX GOpMYyJIaMu
23 Urenue rpaduKoB peab- bu6mmoreka [JOK
HBIX 3aBUCHUMOCTEMH https://m.edsoo.ru/7f41ea24
24 Urenue rpaduKoOB peab-
HBIX 3aBUCHMOCTEN
85 R o bubmuorexa [JOK
OFLTHE GymiaH https://m.edsoo.ru/7f41ef06
86 | I'paduk dpyHkmm
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bu6nmoreka [IOK

87 | Coolicta dymkiil https://m_edsoo.ru/7f41078
88 CaoiicTBa (pyHKITUN bubamorexa LHOK
JHI https://m.edsoo.ru/7f41f1fe
bu6nuoreka [JOK
89 | Jluneitnas GyHKIUSA https://m.edsoo.ru/7f42728
2
bubnnoreka IIOK
90 | JluneitHas GyHKIHS https://m.edsoo.ru/7f42741
2
[Toctpoenne rtpaduka U bubmmorexa LIOK
o1 | O7P7 P https:/m.edsoo.ru/7f426d1
HelHOW pyHKUIMN .
9 [Toctpoenue rpaduka mu-
HelHOW (pyHKUIMN
93 | I'padux pynkum y =[x|
94 | I'padux pynkuum y =[x|
KonTtponbaast paborta 1o
N oot
L YHIER P https://m.edsoo.ru/7f41£50a
CHiicKas TPOBEpOYHAs pa-
6oTa
[ToBTOpEHNE OCHOBHBIX IO-
96 HIATUH W METOJ0B Kypca 7
Kjacca, 0000IIeHne 3HaHUH
97 [ToBTOpEHNE OCHOBHBIX TO- bubnuotexa [JOK
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HIATUH U METOJIOB Kypca 7
Kj1acca, 0000IIeHe 3HaHUH

https://m.edsoo.ru/7f429f32

HOBTOpeHI/IC OCHOBHBIX IIO-

bu6nmoreka [IOK

8 TATHIT I METOI0B Kypea u7 ! https://m.edsoo.ru/7f42a0e0
KJ1acca, 0000IICHE 3HAHMI
IToBTOpEHME OCHOBHBIX IIO-
99 HATHUA U MeToAoB Kypca 7 | 1
K71acca, 0000IIeHe 3HaHUH
HToroBas KOHTpOJIbHAS pa-
100 | 6ota / Bcepoccgﬁcxaa HII))O- 1 1 bubnuoreia LOK
https://m.edsoo.ru/7f429c6c¢
BEepo4Has paboTa
IloBTOpEHNE OCHOBHBIX IIO-
101 H;[Tnﬁpn MeTonoB Kypea 7 | 1 bubmorexa LIOK
. https://m.edsoo.ru/7f42a27a
Kjacca, 0000IIeHre 3HaHUH
[ToBTOpEHNE OCHOBHBIX IIO- bubnmnorexka HOK
102 | msatuil u meromoB kypca 7 | 1 https://m.edsoo.ru/7f42a90
KJacca, 00001enue 3HaHui 0
OBIIEE KOJIMYECTBO YACOB 102 5 0
I1O ITPOT'PAMME
8 KIIACC
No KomnuecTBo 4acos DJeKTpOHHBIE LU (PPOBbHIE
/1 Tema ypoxa KoHTposbHble pa- [TpakTuyeckue pado- Alara usye- 00pazoBaTenbHbIC pecyp-
Bcero HUS

OOTEI

ThI

ChI

KBanpaTHblii KOpeHb U3
qucia

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d45
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2

[lonsitTne 06 wuppaumo-

bubmuorexa [JOK

2 https://m.edsoo.ru/7f42eaa
HaJIbHOM YHCIIE
a
JlecaTuuHble MpHOIMKE-
3 HUS  HPPAIMOHATBHBIX
qucen
HecsiTuunble NpuOINAKE-
4 HUS  HMPPAHMOHATBHBIX
quce
5 JlelicTBUTENbHBIC YKCIIA
6 CpaBHeHue JENCTBU-
TEJbHBIX YUCEI
7 CpaBHeHue JIeHCTBU-
TEJbHBIX YUCEI
8 Apudpmernueckuii  KBaj-
paTHBII KOPEHb
9 VYpaBHeHue Buja X*> = a
Croii o bubnmoreka [JOK
BOMCTBa apudmeTnue-
10 p . https://m.edsoo.ru/7f42d86
CKUX KBaJJpaTHBIX KOpHEH )
Croii b bubmuoreka [JOK
BOMCTBa apupmernue-
11 p . https://m.edsoo.ru/7f42d86
CKUX KBaJJpaTHBIX KOpHEH )
12 [IpeoOpa3oBanue dYHCIIO- bubnmoreka [JOK
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BBIX BBIpaXEHHH, conep-
KalllMX KBaJpaTHbIE KOp-
HU

https://m.edsoo.ru/7f42dd2
6

[Ipeobpa3oBanue duciO-
BBIX BBIp@XEHHH, conep-

bu6mmoreka [JOK

13 https://m.edsoo.ru/7f42ded
KaluX KBaJpaTHbIE KOp- 4
HHU -
IIpeobpasoBanue YHUCIO-
BBIX BBIPAXKECHUN, COJIE bubmmorexa [IOK
14 P > COACP https://m.edso0o.ru/7f42e0b
KaluX KBaJpaTHbIE KOp- .
HU =
IIpeobpasoBanue YHUCIIO-
BBbIX BBEIpaXXE€HUI, COJIE bubmorexa HOK
15 P > COACP https://m.eds00.ru/7f42¢26
XKaIIUX KBaJPaTHBIC KOP- 5
HU =
Crenenb JIBIM IIOKa Bubmmorexa LIOK
16 CHCHE € e © https://m.edsoo.ru/7f4354a
3aTeneM
4
CranmgapTHas 3aInCh
gucna. Pa3smepbl 00bek-
E::B (;K}e)yicafc;mero MI/;pc a bu6nmoreka [JOK
T MEHTApHBIX Yac-
17 . p https://m.eds00.ru/7f43609

THIl O KOCMHYECKHX
00BEKTOB), IITUTEITHHOCTD
MPOIIECCOB B OKPYKaro-
IIeM MHpPE

8
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CBoiicTBa CTEIIEHU C Iie-

bu6mmoreka [JOK

18 https://m.edsoo.ru/7f43564
JIBIM [OKa3aTesieM 2
CBoiicTBa CTENEHU C 1€ Bubmiorexa LIOK

19 ! https://m.edsoo.ru/7f43564
JIBIM [OKa3aTesieM g
CBoiicTBa cTENeHU C 1€ Bubmiorexa LIOK

20 B https://m.edsoo.ru/7f43564
JIBIM TOKa3aTesieM g
CBoiicTBa CTENEHU C 1€ Brbmiorexa LIOK

21 B https://m.edsoo.ru/7f43599
JIBIM TOKa3aTesieM .
CBoiicTBa CTENEHU C 1I€ Brbmiorexa LIOK

22 ! hitps://m.edsoo.ru/7f435ed
JIBIM [TOKA3aTeseM 6

23 KBagpartsslii TpéxuneH

24 KBanpathslii TpéxuiieH
PasnoxxeHue xBaaparHO- bu6nuorexa [IOK

25 ro TpéX4ieHa Ha MHOXHU- https://m.edsoo.ru/7f42{d3
TEIN 8
PasnoxxeHune xBaapaTHO- bubmuorexa [IOK

26 ro TpéX4IeHa Ha MHOXHU- https://m.edsoo.ru/7f42{d3
TEIN 8
KonTponbnast pabora mo bubnuorexa [JOK

27 TeMaM "KBanpaTHble https://m.edsoo.ru/7f42ec8

kopHu. Crenenu. Ksag-

0
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paTHbI TpexuieH"

bubmuorexa [JOK
28 Anrebpandeckas 1po0b https://m.edsoo.ru/7f43038
2
JonycTuMble  3HaYEHUS
) MEPEMEHHBIX, BXOJISAIINX
? B ayreOpanvecKue BbIpa-
KEHUS
JonycTumMble  3HaYEHUS
30 MEPEMEHHBIX, BXOJISIINX
B alreOpanvecKue BbIpa-
KEHUS
OcHOBHOE CBOWMCTBO aj- Bubnrorexa LIOK
31 . https://m.edsoo.ru/7f4308e
redpandeckoil 1podu 6
bu6mmoreka [IOK
32 Coxkpatenue apo0Oeit https://m.edsoo.ru/7f430a8
a
bu6mmorexa [IOK
33 Coxkpaienue apooei https://m.edsoo.ru/7f430f4
4
bu6mmorexa [IOK
34 Coxkpaienue apooei https://m.edsoo.ru/7f430f4
4
35 CnosxeHue, BBIYHTAHHE, bu6mmoreka [JOK

YMHOXCHHE W ACJICHUC

https://m.edsoo.ru/7f43128
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anredpandecKux apooei

C

CrnoxxeHue, BBIYMTAHUE,

bubmuorexa [JOK

36 YMHOXXCHHE U JICJIICHHE https://m.edsoo.ru/7f4315¢
anredpandecKux apooei 0
CrnoxxeHue, BBIYMTAHUE, bubmuoreka [JOK
37 YMHOXKEHUE U JIEJICHUE https://m.edsoo.ru/7f4318c
anredpandecKux apooeit 2
CrnoxkeHue, BBIYMTAHUE, bu6mmoreka [IOK
38 YMHOXXCHHE U JICJIICHHE https://m.edsoo.ru/7f431a2
anredpandeckux apooeit 0
[IpeoOpa3oBanue BbIpa- bubmmorexa [IOK
39 KEHUM, colepikalux aji- https://m.edsoo.ru/7f43259
reOpanyeckue Jpoou c
IIpeoOpa3oBanue BbIpa- bubnnorexa [JOK
40 KEHUHU, COIepk aIuX aj- https://m.edsoo.ru/7f43273
re6panueckue apodu 6
[Ipeobpa3oBanue BbIpa- bubnunoreka [JOK
41 KEHHH, colepiKalmx aj- https://m.edsoo.ru/7f43273
re6panueckue 1poou 6
KontponsHast pabora mo bubmuorexa [IOK
42 teme "AnreGpandeckas https://m.edsoo.ru/7f431d3
2po0b" 6
bu6mmoreka [JOK
43 KBagparnoe ypaBHeHHE https://m.edsoo.ru/7f42eel
a
44 Henonnoe  xBaxgpaTtHOE bubnuorexa [IOK
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ypaBHEHUE

https://m.edsoo.ru/7f42eel
a

Hemnonnoe KBaJApaTHOC

bu6mmoreka [JOK

45 https://m.edsoo.ru/7f42eel
ypaBHEHHUE .
dopMysa KOpHEH KBa Bubnuorexa LIOK
46 PYTIa Iop 8 https:/m.edsoo.ru/7f42f15
paTHOTO ypaBHEHUS g
dopMysia KOpHEW KBa bubmmorexa HOK
47 PHYTIa K0P % https://m edsoo.ru/7f42£3f
paTHOTO ypaBHEHUS 6
dopMysia KOpHEW KBa bubmmorexa HOK
48 pMY P A https://m.edsoo.ru/7f42f5a
paTHOTO ypaBHEHUS 4
bu6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7t42fef
0
bu6mmorexa [IOK
50 Teopema Buera https://m.edsoo.ru/7f43007
6
Pemenue YpaBHEHUH, bubnmnoreka [JOK
51 CBOAAIIMXCS K KBaapat- https://m.edsoo.ru/7f43c54
HBEIM 2
Pemenue YpaBHEHUH, bubnmoreka [JOK
52 CBOJAIIMXCS K KBajpar- https://m.edsoo.ru/7f43c3d

HbIM

0
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[Ipocreitmme  mpoOHO-

bu6mmoreka [JOK

53 palMOHAJIbHBIE  ypaBHE- https://m.edsoo.ru/7t4328¢
HUS 6
[Ipocreitmme  mpoOHO- bubmuorexka [JOK
54 palMOHAJIbHBIE  ypaBHE- https://m.edsoo.ru/7t432b6
HUS e
PelieHre TEKCTOBBIX 3a- bubmuoreka [JOK
55 Iady C IOMOIILI0 KBaj- https://m.edsoo.ru/7f42£75
paTHBIX YpaBHEHUU c
Pemenne TekcTOBBIX 3a- bu6mmoreka [IOK
56 Iady C IOMOIILI0O KBaj- https://m.edsoo.ru/7f42f8f
paTHBIX YpaBHEHUI 6
KonTponbHas pabora 1o bubnnorexa [JOK
57 teMe "KBanparHble ypas- https://m.edsoo.ru/7f4301f
HeHus" 2
JIuneliHOE ypaBHEHHE C
IBYMSI  TIEPEMEHHBIMH,
58 ero rpaduk, TNpUMeps
pelieHus: ypaBHEHUW B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C
JByMsI ~ TI€PEMEHHBIMH,
59 ero rpaduk, TNpUMepHI
pelieHus: ypaBHEHUU B
LEJIBIX YUCIIax
60 | JIuneiiHOe ypaBHEHHE C
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IByMs  II€PEMEHHBIMH,
ero rpaduk, MpuMepsl
peuieHusl ypaBHEHUN B
LEJIBIX YUCIIax

61

Pemenue cucrem nByx
JMHEWHBIX YpaBHEHUH ¢
IBYMSI TIEPEMEHHBIMU

62

Pemenue cucrem nByx
JMHEWHBIX YpaBHEHUH ¢
JBYMS IEpEMEHHBIMU

63

Pemenue cucrem nByXx
JMHEWHBIX YpaBHEHUH ¢
JBYMS IEpEMEHHBIMU

64

IIpumepsl pemieHus cuc-
T€M HEJIUHEWHBIX YpaB-
HEHUH C IBYMsl IEPEMEH-
HBIMU

65

IIpumepsl pemieHus: cuc-
TE€M HEJTUHEWHBIX YpaB-
HEHUH ¢ ABYMsl IEPEMEH-
HBIMU

66

I'pacdmueckas uHTEpIIpE-
Talusi ypaBHEHHS C JBY-
Ms IEPEMEHHBIMU U CHC-
TeM JIMHEWHBIX YypaBHe-
HHU C JBYMs MEpEMEH-

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d
6

34




HBbIMH

67

I'padpuueckas uHTEpHpE-
TalMs ypaBHEHHS C JABY-
Ms TIEpEMEHHBIMU U CHC-
TEeM JIMHEHHBIX ypaBHe-
HUH C JBYMs II€pEMEH-
HBIMH

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d
6

68

Pemienue TekcTOBBIX 3a-
Jay ¢ MOMOUIbIO CHUCTEM
ypaBHEHUH

69

Pemenne TekcToBBIX 3a-
Jlad C IMOMOIIBI0 CUCTEM
ypaBHEHUH

70

Pemrenne TekCTOBBIX 3a-
Ja4 C IOMOIIBIO CHUCTEM
ypaBHEHUH

71

UucnoBble HEpaBEHCTBA U
HX CBOMCTBA

72

UucnoBsle HEpaBEHCTBA U
HX CBOMCTBA

73

HepaBenctBo ¢ oaHoit
MepEMEHHON

74

JInneliHblE HEpaBEHCTBA
C OJHOM NEPEMEHHOW H
UX PELLICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c69
2

75

JIuneliHble HEpaBEHCTBA

bu6mmoreka [JOK
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C OJHOW NEepEeMEHHON u
UX PEIICHUE

https://m.edsoo.ru/7f42c84
0

JluHeiiHble HepaBEHCTBa

76 C OJHON NEepeMEHHOU u
UX pelieHue
CucreMbl JTUHEWHBIX He- bu6mmoreka [IOK
77 PaBEHCTB C OJIHOW Tiepe- https://m.edsoo.ru/7f42¢cb8
MEHHOU U UX PEIICHUE 8
CucreMbl JTUHEWHBIX He- bu6mmoreka [IOK
78 PaBEHCTB C OJHOW Tiepe- https://m.edsoo.ru/7f42cd2
MEHHOM U UX pellieHne c
CucreMbl TUHEHHBIX HE-
79 PaBEHCTB C OJHOW Tiepe-
MEHHOW U UX pelieHne
N300paxenune perieHus
N bubnnorexa [IOK
80 FHHCHHOTO  HEPaBeHeTha https://m.edsoo.ru/7f42c9e
U UX CHCTEM Ha YHCIIO- 4
BOU IIPAMOI -
N300paxenune perieHus
N bubnnorexa [IOK
81 JIHHCHHOTO - HepapeHorsa https://m.edsoo.ru/7f42c9e
U HUX CHCTEM Ha YHCIIO- 4
BOU IIPSAMOI -
KonTponbnast pabora 1o
82 TeMam "HepaBeHcTBa.
Cucrems! ypaBHeHUI"
83 [Tonstne GyHKIIN bubmuoreka [JOK
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https://m.edsoo.ru/7f433cl
2

OO6mactp ompeaeieHus] U

bu6mmoreka [JOK

84 MHOXECTBO 3HAYECHUU https://m.edsoo.ru/7f433d8
(yHKIMH 4
25 CriocoOb1 3amanus GyHK-
105078
86 I'padux pyHKIIIHN
CpoiicTBa (GyHKIIUH, HX
87 oroOpakeHne Ha Tpadu-
Ke
28 UreHne © TOCTPOCHUE
rpaduKoB QyHKIIHIA
[Tpumepsr rpaduxoB
89 GYHKIUH, OTpa)aronux
peabHbIe POLIECCH
@yHKIUHA,  OIHUCHIBAIO-
e mpsMyr U obpat- bubnmnoreka [JOK
90 HYIO IPONOPLIMOHATIBHBIE https://m.edsoo.ru/7f434bb
3aBUCHMOCTH, UX Trpadu- c
KH
91 I'unepOona
bu6mmorexa [IOK
92 l'unep6ona https://m.edsoo.ru/7f4343e
2
93 I'paduk Gynakmum y = x> bubnuorexa [JOK

37




https://m.edsoo.ru/7f43457
2

94

OyHKIMU Yy =X,y = X3, Y
= VX, y = [x|; rpadude-
CKOE€ pCIIEHUE YypaBHE-
HHUU U CUCTEM YPaBHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f434d3
8

95

[ToBTOpPEHNE OCHOBHBIX
MOHATHM U METOMOB KYp-
coB 7 W 8 Kiaccos,
000o0OnIeHne 3HaHUU /
Bcepoccuiickas  mpose-
pouHas pabota

bubmuoreka [JOK
https://m.edsoo.ru/7f4371a
a

96

[ToBTOpEHNE  OCHOBHBIX
MOHATHA U METOMOB Kyp-
coB 7 W &8 KIaccos,
000011IcHIE 3HAHUI

97

[ToBTOpEHNE OCHOBHBIX
MOHATHA U METOMOB KYp-
coB 7 W & KJIaccos,
000011IcHIE 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43736
c

98

IToBTOpEHHE  OCHOBHBIX
MOHATHH U METONOB Kyp-
coB 7 ®m 8 KIaccos,
000011IeHNe 3HAaHUI

bu6nmoreka [JOK
https://m.edsoo.ru/7f43751
0

99

[loBTOpeHHE OCHOBHBIX
MOHSTUH U METOAOB Kyp-

bu6mmoreka [JOK
https://m.edsoo.ru/7f4376b
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coB 7 um 8 Klaccos, 4
00001IeHE 3HAHUHT
HUtoroBas KOHTpOJbHAS bubmuorexka [JOK
100 | pabora / Bcepoccumiickas | 1 1 https://m.edsoo.ru/7f434eb
npoBepoyHas padbora 4
I1
s
101 AOBEYPT https://m.edsoo.ru/7f436b8
coB 7 W 8 KXiaccos,
y 8
0000111eHNE 3HAHUNA
I1
o
102 AOB KP4 https://m.edsoo.ru/7f43785
coB 7 W 8 Kiaccos,
y 8
0000111eHIE 3HAHUT
OBIIEE KOJIMYECTBO YA- 102 6 0
COB IIO ITPOTPAMME
9 KJIACC
No KonnuectBo yacos DIEeKTpOHHBIE ITUPPOBHIC
Tema ypoka Hara uzyde-
/n Kontponbensle pa- | [IpakTnueckue pa- oOpa3oBaTenbHbIE pecyp-
Bcero HUS
0O0TEI 0O0TEI CBI
PammonansHble yucna, uppa-
1 IMOHAJLHBIE 4YHCJIA, KOHEY- 1
Hble W OECKOHEUYHBIE ecs-
TUYHbBIE Apo0OHU
’ MHO0XeCTBO JIEUCTBUTEIE- |
HBIX YHCEJl; JICHCTBHUTEIIbHBIC

39



ypcia Kak OeCKOHEYHEIS Jaec-
CATHUYHBIC ,Z[pO6I/I

B3anMHO 0gHO3HAYHOE COOT-
BETCTBUE MEXAYy MHOXKECT-
BOM JCHCTBUTEIBHBIX YHCEI
U MHO>KECTBOM TOYEK KOOp-
JUHATHON TIPSMOM

CpaBHeHHE AEHCTBUTEIBHBIX
Yyucell, apupMeTUYECKHE
NENUCTBUS C NEeHCTBUTEIbHBI-
MU 9HCIIaMH

[Tpubmxénnoe 3HAUYCHUE
BEJIMYMHBI, TOYHOCTb IIPHU-
ONMKEHUS

Oxpyrienue yncen

Oxpyrienue yucen

IIpukuaka U OUEHKa pe3ylib-
TaTOB BLIYMCIIEHUN

[Ipukunka u oueHKa pe3yib-
TaTOB BBIYUCIICHUH

10

JIuneninoe ypaBHeHue. Pe-
LHICHUE YpaBHEHUH, CBOJS-
LIUXCS K JIMHEWHBIM

bu6mmorex [IOK

https://m.edsoo.ru/7f43bf

66

11

JIunelinoe ypaBHeHue. Pe-
LICHUE YpAaBHEHUH, CBOJIS-
IIUXCS K JINHEHHBIM

40



KBanpatnoe ypaBHenue. Pe-

bu6mmoreka [JOK

12 | meHue ypaBHEHHH, CBOIS- https://m.edsoo.ru/7f43c5
HMXCA K KBaJAPATHBIM 42
KBagpatnoe ypaBHenue. Pe- bubmuoreka [JOK
13 IIEHUE YpaBHEHWH, CBOJS- https://m.edsoo.ru/7f43c5
LIUXCS K KBaJAPaTHBIM 42
bubmuoreka [JOK
14 bukBaspaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3
do
bu6mmoreka [IOK
15 bukBaspaTHble ypaBHEHUS https://m.edsoo.ru/7f43c3
do
[Ipumepsl pemieHust ypaBHe-
16 HUW TpEeTbed U YETBEPTOU
CTENEHEeN pa3loKeHHEeM Ha
MHOHUTEIN
[Ipumepsl pemieHust ypaBHe-
17 HUWA TpETbEH M YETBEPTOH
CTENEHEeN pa3loKeHHeM Ha
MHOXHUTEIN
PelIeHIe ApoBHo- bu6mmorekxa [IOK
18 . https://m.edsoo.ru/7f43c9
palMOHANbHBIX YPAaBHEHUI b6
PelIeHIe ApoBHo- but6mmorexa [{OK
19 https://m.edsoo.ru/7f43c9

palMOHAIBHBIX YPAaBHEHUI

b6
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Pemrenne TEKCTOBBIX 3aJa4

20
areOpanyeckuM MeTOJOM
)1 Pemenue TekcToBBIX 3amay
areOpanyeckuM MeTOJJOM
2 Pemienne TeKCTOBBIX 3amad
anreOpandeckuM METO0M
KonTponbhas pabora mo Te-
23 | me "YpaBHeHUS ¢ OJHOU Ie-
pemeHHoN"
v bu6mmoreka [IOK
aBHEHUE C JIByMs Iiepe-
24 |°P yn Hep https://m.edsoo.ru/7f43d0
MEHHBIMH U €T0 rpaduk b
v bu6nmoreka [JOK
aBHEHUE C JByMs IIepe-
25 P Y P https://m.edsoo.ru/7f43d0
MEHHBIMHU U €r0 rpapuk b
Cucrema JByX JHMHEHHBIX
26 | ypaBHEHUH C JIByMs Iiepe-
MEHHBIMH U €€ pelIeHne
Cucrema JOByX JIMHEWHBIX
27 | ypaBHEHUH ¢ JByMs Iepe-
MEHHBIMHU U €€ pellIeHne
Cucrema JOByX JIMHEWHBIX
28 | ypaBHEeHUH ¢ JIByMs Iiepe-
MEHHBIMHU U €€ pellIeHne
29 Cucrema JBYyX JIMHEHHBIX

YpaBHEHUN C JByMs IIepe-

42



MEHHBIMHU U €€ PEICHUE

30

Pemenue cucrem nByx ypas-
HEHUM, OJTHO U3 KOTOPBIX JIH-
HEWHOe, a JIpyroe — BTOPOil
CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d2
3a

31

Pemenue cucrem aByx ypas-
HEHUM, OJTHO U3 KOTOPBIX JIH-
HEWHoe, a JIpyroe — BTOPOU
CTENEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d5
Sa

32

Pemenue cucrem aByx ypas-
HEHUM, OJTHO U3 KOTOPBIX JIU-
HEWHoe, a JIpyroe — BTOPOU
CTENEHU

33

Pemenne cucreM nOByx ypas-
HEHUi, OJTHO U3 KOTOPBIX JIH-
HEHHOoe, a Ipyroe — BTOPOU
CTETICHU

34

I'padguueckass  uHTEpHpeTa-
1Sl CUCTEMBI YPaBHEHHH C
JBYMs IEpEMEHHBIMU

35

Pentenne TEKCTOBEIX 3aad
anreOpanyeckuM crnocodom

36

Pentenne TEKCTOBEIX 3amay
anredpandeckuM crnocodom

37

KonTponbnas pabora mo Te-
Me "CucreMbl ypaBHEHHI"

43



YucnosBeie HEPABCHCTBA U UX

38 .
CBOICcTBa
bu6mmoreka [JOK
39 qHCjI OBBIC HICPABEHCTRA 1 HX https://m.edsoo.ru/7f43ad
CBOIiCcTBa 5a
JluneiiHble HeEpaBeHCTBA C bubnuorexa [JOK
40 | ogHOM MEpEeMEHHOM U UX pe- https://m.edsoo.ru/7f43af0
IIeHHUE 8
JluneiiHble HepaBeHCTBA C bubnuorexa [JOK
41 | onHOH mepeMeHHOM U uX pe- https://m.edsoo.ru/7f43af0
IIeHHUE 8
JluneiiHble HepaBeHCTBA C bubnuorexa [JOK
42 | onHOH MepeMeHHOM U uX pe- https://m.edsoo.ru/7f43af0
HICHHE 8
CucreMbl JIMHEHHBIX Hepa-
43 BEHCTB C OJIHOM MEPEMEHHOMN
U UX pelIeHue
CucreMbl JIMHEHHBIX Hepa-
44 | BEHCTB C OJIHOM MEPEMEHHOMN
U UX pelIeHue
CucreMbl JIMHEHWHBIX Hepa-
45 BEHCTB C OJIHOM MEPEMEHHOMN
U UX pelIeHue
bu6mmoreka [JOK
4o | KPaApATHbLE HepaRCHCTEA I https://m_edsoo.ru/7f43b0

UX pelieHue

98

44



KBa,I[paTHble HCpaBCHCTBa U

bu6mmoreka [JOK

47 https://m.edsoo.ru/7{43b2
UX pelieHue
le
K bu6mmoreka [JOK
48 BaJlpatHpIe HepaBerctpa 1 https://m.edsoo.ru/7f43b5
UX pelieHue
a2
49 KBanparHble HepaBeHCTBa U
UX pelIeHue
50 KBagparHble HEpaBeHCTBA M
WX pelleHue
I'paduueckas  uHTEpHpeTa- Bubmorexa [IOK
51 | HEpaBcHeTR W CHCTEM https://m.edsoo.ru/7f43b0
HEpPaBEHCTB C JBYMs TIiepe- 98
MEHHBIMU -
I'paduueckass  mHTEpHpeTa-
5p |WHA HEpABEHCTB M CHCTEM
HEpPaBEHCTB C JBYMs TIiepe-
MEHHBIMU
53 KonTponbnas pabora mo Te-
Mme "Hepasencrsa"
K N bubmuorexa [JOK
54 BaﬂpaTHqHaiI ymKums, ¢ https://m.edsoo.ru/7t4396
rpaduk u cBOMCTBA
cb
K " bubmuorexa [JOK
55 BazipaTHaHat yHKuua, e https://m.edsoo.ru/7f4398

rpaduk U CBOWCTBA

42
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KBanparuunas ¢ysknus, eé

bu6mmoreka [JOK

56 . https://m.edsoo.ru/7f4399

rpaduk u cBOMCTBA
b4

[Tapabomna, KOOPJIMHATHI bubmuoreka [JOK

57 | BepmuHBI TapaboOJBI, OChH https://m.edsoo.ru/7f439e
CUMMETPUU NapaboIIbI b4
[Tapabomna, KOOPJAMHATBI bubnunoreka [JOK

58 | BepmHBI TapaboJbBl, OCh https://m.edsoo.ru/7f43a0
CUMMETPUU NapadoIIbI 3a
[Tapabomna, KOOPJAMHATHI bubnuorexa [JOK

59 | BepmuHBl mapaboibl, OCh https://m.edsoo.ru/7f43al
CUMMETPUU NapaboIIbI ac
[Tapabomna, KOOPJIMHATHI bubnuotexa [JOK

60 | BepmuHBl Tapaboyibl, OCh https://m.edsoo.ru/7f43a3
CUMMETPHUU TapaboIIbI le
[Tapabomna, KOOPJIMHATHI bubnuoteka [JOK

61 | BepmmHBl mapabosbl, OCh https://m.edsoo.ru/7f43a5
CUMMETPHUU TapaboIIbI 26
[Tapabomna, KOOPJIMHATHI

62 | BepmuHBl Mapaboybl, OCh
CUMMETPUHU NapaboJIbl
I'paduku pynkumii: y = kx, y

63 = kx + b, y=k/x, y=x3, y=vx,
y=Ix]

64 I'paduxu pynkuumit: y = kx, y

= kx + b, y=k/x, y=x3, y=vX,

46




y=[x|

I'paduxn pynkuumit: y = kx, y

65 = kx + b, y=k/x, y=x3, y=vX,
y=[x|
I'paduxn pynkuumit: y = kx, y
66 |=kx + b, y=k/x, y=x3, y=vX,
y=lx|
I'paduxn pynkumit: y = kx, y
67 |=kx + b, y=k/x, y=x3, y=vX,
y=[x|
I'paduxn pynkumit: y = kx, y
68 | =kx + b, y=k/x, y=x3, y=vX,
y=Ix|
bu6mmorexa [IOK
69 Koutpoxbhas pabora o Te- https://m.edsoo.ru/7f43ab
Mme "OyHkun" ")
. bubnnorexa [IOK
70 Honrie mci0Boit - mocite- https://m.edsoo.ru/7f43e6
JIOBAaTEIIbHOCTH o
3agaHue IOCIENOBATEILHO- bu6mmoreka [JOK
71 |ctu pexkyppeHTHOHl ¢opmy- https://m.edsoo.ru/7f43eb
J0i 1 GopMyJIoif n-ro uiaeHa da
bu6mmoreka [JOK
72 ApudmeTiieckan # reomer- https://m.edsoo.ru/7f43ed
pHudecKast Iporpeccuu e
73 | Apudmeruueckass U reoMeT- bubnuorexa [IOK

47



pHuyecKasi mporpeccuu

https://m.edsoo.ru/7f43£3
b4

®opmyibel N-ro 4ieHa apud-
METHYECKOH M TeoMeTpuye-

bu6mmoreka [JOK

74 N 8 https://m.edsoo.ru/7f43£5
CKOW TIPOTpecCHii, CYMMBI 22
MEPBBIX N WICHOB -
@opmynbel N-r0 4iieHa apud-
N bu6mmoreka [JOK
METHYECKOM U TIeOMETpHYe-
75 N 5 p https://m.edsoo.ru/7f43ef2
CKOM Tmporpeccui, CyMMBI .
MEPBBIX N WICHOB -
®opmynbl N-ro 4ieHa apud-
N bu6mmoreka [JOK
METHUYECKOHM U TIeOMETpHYe-
76 . . p https://m.edsoo.ru/7f43f0c
CKOM TpOrpeccuii, CyMMBbI 6
MEPBBIX N YJICHOB -
@®opmynbl N-rO0 4ieHa apud-
. bu6mmoreka [JOK
METHYECKOH M TeoMeTpUuUe-
77 . . p https://m.edsoo.ru/7f43f7
CKOM TMpOrpeccuii, CyMMBbI 26
MEPBBIX N YJICHOB -
@opmynbl N-TO 4iIeHa apud-
. bu6mmoreka [JOK
METHYECKOH M TeoMeETpUUe-
78 . . p https://m.edsoo.ru/7f43{8a
CKOWM TpOrpeccuii, CyMMBbI 0
MIEPBBIX N YIECHOB B
N3o06paxkenue uneHoB apud-
79 METHYECKOH M TeoMeTpude-

CKOM TIpOrpeccuil TouKaMu
Ha KOOPJIMHATHOM MJIOCKOCTH
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N3o0pakenune wieHOB apud-
METHYECKOW M TeoMeTpude-

80 CKOM MpPOrpeccuid TOYKAMH
Ha KOOPJMHATHOM MJIOCKOCTH
81 JIMHEeWHBIIT ¥ DKCIIOHEHIIU-
aJbHBIA POCT
bubmuoreka [JOK
82 CJ105KHbI€ TPOLEHTHI https://m.edsoo.ru/7f43fe0
€
bu6mmoreka [IOK
83 CJ105KHbI€ TPOLIEHTHI https://m.edsoo.ru/7f4401
ab
KontponbHast pabora mo Te- bubnuotexa [JOK
84 Me "UucnoBble mMocienoBa- https://m.edsoo.ru/7f4404
TEebHOCTH" 8
[ToBTOpenue, o6oOmEeHNE U
cHUcTeMaTH3aIys 3HaHUH. 3a-
85 | nuck, cpaBHEHUE, NEHUCTBUS C
JEHCTBUTEIILHBIMIA YK CIIAMU,
YHCIIOBAas MpsMast
[ToBTOpenue, o6oOmEeHnEe U
26 cHUCTeMaTH3aIus 3HAHMH.
[IponeHTs, OTHOIIICHUS,
MPONOPLUU
g7 [ToBTOpenue, o6oOmEeHnEe U

cucTeMaTu3alus 3HAHWIL.
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Oxkpyrienue, npudIMKEHHE,
OIICHKA

[ToBTOpenue, oOoOmEeHne U
CHCTEMATH3ALIHS 3HAHUI.

bu6mmoreka [JOK

88 https://m.edsoo.ru/7f443b
Pemrenne TEKCTOBBIX 3aaad 12
apu(hMETHYECKUM CIIOCOOOM -
[ToBTOpeHue, 000OImIEHNE vI/I BuGmmorexa LOK

89 cHeTeMaTHsatmt SHAHHH. https://m.edsoo.ru/7f443c
Pemrenne TEKCTOBBIX 3aaad 4
apuhMETHYECKUM CIIOCOOOM —
[ToBTOpeHue, 000OImIEHNE vI/I BuGmorexa LOK

90 CHETEMATHSAHI SHATHI. https://m.edsoo.ru/7f443fe
Pemenne TEKCTOBBIX 3aja4
apuQMeTHIECKUM CIOCOOOM a
[ToBTOpenue, o00o00IIeHUE U
CUCTEMAaTH3ALUS 3HAHUI. bu6mmoreka [JOK

91 | IIpeobpazoBanue anredpau- https://m.edsoo.ru/7f4441
YEeCKUX BBIPAXKEHHH, IOIyC- ca
THMBIE 3HAYCHUS
[ToBTOpenue, 0600IIeHNE U
CUCTEMAaTH3ALUS 3HAHUM. bu6mmoreka [JOK

92 | IlpeobpazoBanue anreOpau- https://m.edsoo.ru/7f4443
YECKHX BBIPAXKECHMM, JIOIycC- 64
THMBIE 3HAYCHUS

93 [ToBTOpenue, 0600IIeHNE U bu6mmoreka [JOK

CHUCTEMAaTU3aIU 3HAHUH.

https://m.edsoo.ru/7f4446
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[IpeoOpa3zoBanne anrebpau- 2
YECKUX BBIPAKEHUH, JOITyC-
TUMbIC 3HAUCHUS
[ToBTOpenue, oOoOmEeHnEe U
CHCTEeMaTH3allHs 3HAHMH. bu6mmoreka [JOK
94 | IlpeobpazoBanue anredpau- https://m.edsoo.ru/7f444a
YECKHMX BBIPAKECHUM, IOIyC- 94
TUMBIC 3HAUCHUS
[ToBTOpenue, o0oOmIEeHHEe U
CHCTEMaTHU3alLusI 3HaHWUM. bubmuoreka [JOK
95 | ®yHkuuu: [IOCTPOEHHUE, https://m.edsoo.ru/7f444c
CBOWCTBAa M3YyYEHHBIX (YHK- 56
847041
[ToBTOpenue, o0000IIeHUE U
CHUCTeMaTU3alus 3HAHUU. bubnuotexa [JOK
96 | OynkuuM: MOCTPOEHUE, https://m.edsoo.ru/7f444f
CBOMCTBa M3YyYEHHBIX (PYHK- 44
847041
[ToBTOpenue, oboOmIEeHNE U
CHCTEMATHU3AIIHS 3HAHUU. bubmuorexa [JOK
97 | ®ynkuuu: MIOCTPOCHHUE, https://m.edsoo.ru/7f4451
CBOMCTBa M3YyYEHHBIX (PYHK- 6a
137051
[ToBTOpenue, o6o0OIIEHNE j/I BuGnmorexa LOK
gg | CHICTCMATHIANIA  SHATIIL. https://m.edsoo.ru/7f4452
DyHKIUU: MOCTPOEHUE,

CBOWCTBA HM3YyUEHHBIX (YHK-

eb
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05051

99

[ToBTOpenue, 0000mIeHUE WH
cUCTEeMaTH3aIHs 3HAHWIA.
I'padpuaeckoe perieHue
YPaBHEHHI U X CUCTEM

bu6mmoreka [JOK

https://m.edsoo.ru/7f4455

16

100

[ToBTOpenue, o6o0OIIEHNE U
cUCTeMaTH3aIHs 3HAHUIA.
['paduueckoe pelieHue
YPaBHEHHI U X CUCTEM

101

HNrtoroBasg KOHTpoOJbHAs pa-
6ota

102

O060011IEHME U CHCTEMATH3a-
U 3HAaHUU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102
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[IPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OB-
PA3OBATEJIBHOU ITPOI' PAMMEBI

7 KITACC
Kon nposepsie- .
[TpoBepsieMble NpenMEeTHbIE PE3Y/bTaThl OCBOEHUS OCHOBHOW 00pa3oBaTellb-
MOT0 pe3yJbTa- .
Pesy HOW IIPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHMs
Ta
1 Yucna v BBIYMCICHUS
11 BeimonHsATe, coyerasi yCTHbIE M MMUCbMEHHBIE MPUEMBI, apuMeTHIecKue aeii-
’ CTBUS C pallMOHAJILHBIMU YUCIIaMU
HaxonnTh 3Hau€HUs! YUCIIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIO-
1.2 coOBbl ¥ TpUEMBI BBIYMCIICHUS 3HAUYEHUH APOOHBIX BBIPAKEHUH, COIEPKALINX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH
[TepexoauTh OT 01HOM (OPMBI 3aMUCH YHMCEN K APYroi (mpeoOpa3oBbIBaTh je-
1.3 CATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B UaCTHO-
CTH, B OECKOHEUHYIO ICCATUIHYIO IPOOb )
1.4 CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriaTh yncia
BBINONHATE NPUKUAKY M OLIEHKY pe3y/bTaTa BBIYMCICHUH, OLIEHKY 3HAYE€HUMU
1.6 YUCJIOBBIX BBIPAXKCHUH. BBINOIHATE NEUCTBUSA CO CTENEHSAMHU C HATYPAJIbHBIMU
MOKa3aTeNsIMU
17 [TpyMeHsTh NpPU3HAKKU AETUMOCTH, PA3JI0KEHUE Ha MHOXKHUTEIU HATypaJlbHbIX
’ qucen
Pemarb mpakTHKO-OPMEHTHPOBAHHbBIE 33/a4M, CBSI3aHHBIE C OTHOILLIEHUEM Be-
13 JUYHH, IMPONOPLUHAOHAIBHOCTBIO BEIWYMH, IPOLIEHTAMH, HHTEPIPETHPOBATH
' pe3yNbTaThl PELIECHUS 33/1a4 ¢ y4ETOM OTpaHMUYEHUM, CBSI3aHHBIX CO CBOMCTBA-
MU paccMaTpUBAEMbIX 0OBEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
)1 Hcnonp30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
' B IIPOIIECCE OCBOEHUS Y4eOHOr0 MaTepHuasa
29 HaxoauTh 3HaueHusi OyKBEHHBIX BBIPAKEHUH MpHU 3aJaHHbIX 3HAUEHUSX Iepe-
' MEHHBIX
)3 BoimonHATe peobpa3oBaHus 1IE€JI0T0 BBIPAXKEHUS B MHOTOWIEH NPUBEACHUEM
' MOJI00HBIX CIaraéMbIX, paCKphITHEM CKOOOK
24 BBINONHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH U MHOTOYJIEHa Ha MHOTO-
' YJIeH, TPUMEHATH (POpMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH
OcyecTBISITh pa3ioKEHNE MHOTOYIEHOB HAa MHOXHTENIN C ITOMOUIbIO BbIHE-
2.5 CEHM 3a CKOOKHM 0OIIero MHOXHTENS, TPYNIUPOBKU clIaraeMblX, IPUMEHEHUs
(bopMyI COKpaAIIEHHOTO YMHOKEHUS
2.6 [TpumensiTh mpeoOpa3zoBaHUs MHOTOUJICHOB JJISl PELLIEHUS Pa3IMyuHbIX 3a/1a4 U3




MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATILHOM ITPaKTUKU
27 Vcnonb30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMM NOKa3aTeIsIMM JJIs Ipe-
’ 00pa3oBaHus BbIPAKEHHH
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate yMHENHHbIE ypaBHEHUs C OJHOM IIEPEMEHHOM, IIPUMEHss IIpaBuia Iie-
3.1 pexoJia OT MCXOJHOI'O YPaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YMCIIO KOPHEM YpaBHEHUS
39 [TpumensTh Tpaduyueckre METObI NMPH PEHICHUH JIMHEHHBIX YpaBHEHUH M MX
' cucTeM
13 [TonGupath mpuMepsI Map Yucel, SIBISIOMUXCS pEIIeHUeM JIMHEHHOTO ypaBHe-
’ HUS C IByMS IEPEMEHHBIMU
Crtpouth B KOOPIAMHATHOM IJIOCKOCTH IpauK JMHEHHOIO YpaBHEHUS C JABYMS
3.4 HEPEMEHHBIMU; MOJIb3YsCh I'paQUKOM, IPUBOJUTH IPUMEPHI PELICHUs ypaBHE-
HUS
35 Pemate cuctembl JBYX JIMHEHHBIX YpaBHEHHH ¢ JBYyMs MEPEMEHHBIMH, B TOM
’ qucie rpadpu4ecku
CocraBiATh U pemaTh JUHEHHOE YPaBHEHUE MU CUCTEMY JIMHEMHBIX ypaBHE-
3.6 HUI [0 YCJOBHUIO 337ayd, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJjauyl MOJy4YE€HHBIN pe3ysbTaT
4 Koopaunate! u rpaduku. OyHkuun
N300paxaTh Ha KOOPAMHATHON HPSIMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
4.1 KOOpJMHATaM, Jy4H, OTPE3KU, UHTEpPBaJbl, 3alIUChIBATh YUCIIOBBIE POMEKYT-
KM Ha aJIreOpanveckoM si3bIKe
4.2 Otmeudats B KOOpAMHATHOM TUNIOCKOCTH TOYKH I10 3a/JaHHBIM KOOpAMHATAM
4.3 Crpouts rpaduku nuHeHHbIX GyHKIMNA. CTpouTh rpapuk GyHKIUHN y = [X|
OnuceiBaTh ¢ TOMOUIbIO (PYHKINN MU3BECTHBIE 3aBUCMMOCTU MEXIY BETMYHHA-
4.4 MH: CKOPOCTb, BPEMsI, PACCTOSIHUE, 1IEHY, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIU-
TEJIbHOCTh, BpeMsi, 00bEM paboThI
4.5 HaxoauTs 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[ToHumats rpaduueckuii crnocod MpeacTaBiIeHUs U aHanKu3a UHPOPMALIUH, 13-
4.6 BJE€KaTh U MHTEPIPETUPOBATh MH(OPMAINIO U3 IpadMKOB PEalbHbIX MpOIec-
COB M 3aBUCHUMOCTEN
8 KIIACC
Konx mposepsie- N .
[IpoBepsieMble IpeIMETHBIE Pe3yIbTaThl OCBOSHUSI OCHOBHON 00pa30BaTeIbHOM
ZI:FO pesyreTa- MpOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHuUs
1 Yucna u BBIYUCTIEHUS
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Hcnonp30BaTh HaYaJbHBIC MNpEaACTaBJICHHUA O MHOXCCTBC HeﬁCTBHTGHBHLIX qH-

1.1 cell ISl CPAaBHEHUS, OKPYTJICHHS U BBIYMCICHUN, M300paXkaTh JEHCTBUTEIbHbIC
4KCJIa TOYKaMU Ha KOOPAMHATHOM NPSAMOMN
[TpumensTh MOHATHE apU(METHUECKOTO KBAJPATHOTO KOPHS, HAXOJUTH KBAJ-
12 paTHbIe KOPHU, UCTIONB3YS NMPH HEOOXOAUMOCTH KaJbKYISTOP, BBIIOIHATH Mpe-
’ 00pa3oBaHMs BBIPAKEHUH, COAEPKAIINX KBaJpaTHbIE KOPHHU, UCIOIB3Ysl CBOM-
CTBa KOpHEH
13 Hcnonp30BaTh 3anMcu OOJIBIIMX U MaJIbIX YHCEN C IOMOUIbIO IECATUYHBIX JpO-
) Oeii u crerneneit yncna 10
2 AnrebpandyecKkue BoIpaKEHUS
1 [IprMeHATh MOHATHE CTENEHU C LIEIbIM II0Ka3aTeNeM, BBIITOJIHATh IIpeodpa3oBa-
' HUS BBIPAXCHUM, CONEPIKALUX CTEIIECHU C LENIBIM II0Ka3aTelIeM
29 BbINONHATE TOXKJIECTBEHHBIE MPEOOPa30BaHMs PAallMOHAJIBHBIX BBIPAKEHUN Ha
’ OCHOBE IIPAaBUJI JICHCTBUI Ha/l MHOTOWJICHAMH U alredpanyecKuMu JpoosMu
2.3 PackiaapiBaTh KBaipaTHbBIN TPEXUIEH HA MHOKUTEIN
24 [IpumMensaTh npeoOpazoBaHMs BBIPAXKEHUHN JAJIS PEIIEHUs Pa3IUuYHBIX 3a/1ad U3
’ MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NIPAKTUKH
3 YpaBHEHMSI U HEPABEHCTBA
31 Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS M pallMOHAJIbHbIE YPAaBHEHUS, CBO-
' JSIMecs K HUM, CUCTEMBI JIByX YPaBHEHHMH ¢ JByMsI IEPEMEHHBIMU
[IpoBOANTH MpPOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM
39 qrcie ¢ NpUMEHEHUEM rpaduuecKix NpeacTaBiIeHNi (YCTaHABINBATh, UMEET JIH
' ypaBHEHUE UJIM CUCTEMa YPAaBHEHUH pEIIeHHUs, €CIIU UMEET, TO CKOJIbKO, U Mpo-
yee)
[lepexoauthb OT coBecHOM QOPMYIMPOBKU 3aauu K €€ aireOpandeckoi mMoje-
33 JU C TIOMOIIbIO COCTaBJIEHUS! YPAaBHEHUS WUJIM CUCTEMbl YpaBHEHUH, UHTepIIpe-
TUPOBATh B COOTBETCTBUH C KOHTEKCTOM 33/1a4¥ MOJTYYEHHbIN pe3yibTar
[IpumeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, pellaTh
34 JVHEWHbIE HEPaBEHCTBA C OJITHOM MEPEMEHHON U UX CUCTEMBI, JlaBaTh rpaduye-
CKYIO WILTIOCTPALIMIO MHOYKECTBA PEILIEHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIHUH
[ToHnMaTh M UCTIONB30BaTh (PYHKIMOHATIBHbBIE OHATHS U SI3bIK (TEPMUHBI, CUM-
4.1 BOJINYECKHE 0003HAYEHUS), ONPEEIATh 3HaueHne (PyHKIMM MO 3HAYCHMIO ap-
T'YMEHTAa, ONPEeeNsATh CBOMCTBA (PYHKIMU O €€ rpaduKky
Ctpouts rpaduku 371eMEeHTapHbIX PYHKINN BUA:
42 v =k/x

y=k/x , y =x*, y = X3, y = [X|, onucsIBaTh CBOWCTBa YUCIOBOI (YHKIMHU O €€
rpaduxy
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9 KITACC

Kon npoBepsiemo- | IIpoBepsiemble TpeaAMETHBIE PE3yNIbTaThl OCBOCHHS OCHOBHOW 00pa3oBaTeb-
ro pe3yibpTaTa HOM MporpamMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs
1 YHucna 1 BBIYUCIICHUS
1.1 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIIbHBIE U HPPALIMOHATILHBIC YK CIIa
BoinmonusaTe apudmMernyeckue NEHCTBUS ¢ pallMOHAIBHBIMU YUCIIaMHU, COYe-
1.2 Tasi YCTHbIE U NMUChbMEHHbIC MPHUEMBI, BBIMNOJIHATH BBIUMCICHUS C HppaIfo-
HaJIbHBIMU YHUCTIAMH
13 Haxonute 3HaueHus creneHen ¢ UENbIMU IMOKAa3aTelsIMU U KOPHEW, BbIYKC-
’ JISITh 3HAYEHUSI YUCIIOBBIX BBIPAXKCHHIM
14 OKpyriaTh NEUCTBUTENbHBIC YUCIA, BBIMOIHATH MPUKUIKY PE3ysbTara BbI-
’ YUCJICHUH, OLIEHKY YUCIIOBBIX BBIPAKEHUN
2 VYpaBHEHUs U HEPABEHCTBA
)1 Pemarp nuHeliHble W KBaJpaTHBIC ypaBHEHHS, YPaBHEHHS, CBOJISIIMECS K
' HUM, IPOCTEHIINE TPOOHO-pAllMOHATbHBIC YPAaBHEHUS
29 Pemiate cuctemsbl ABYX JIMHEHHBIX YpaBHEHUU C ABYMSI IEPEMEHHBIMH U CHC-
' TEMBI IBYX YpaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCS JIMHEHHBIM
)3 Pemate TekcTOBBIC 3a/aun anreOpamyecKuM CIIOCOOOM C TIOMOIIBIO COCTaB-
' JICHUS1 YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHUMU C ABYMS IE€PEMEHHBIMHU
[IpoBoauTh mpocTeiiiiine uccieJOBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
24 TOM YHCJIE C IPUMEHEHUEM Ipa@UuecKuX IMpeiCcTaBlIeHU (Hampumep, ycra-
' HaBJIMBaTh, UMEET JIM ypaBHEHUE WJIM CHUCTEMa YpPaBHEHHUI pELIeHMs, €CIU
HMMEET, TO CKOJIBKO)
Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXkaTh pe-
2.5 LIIEHHE HEPAaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alMChIBAaTh PEIIEHUE C TIOMOIIbIO
CHUMBOJIOB
Pemate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIHOYAIO-
2.6 I[1e KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEIlIEHHWE CHCTEMbl HEPABEHCTB
HAa YKCIIOBOM MPAMOM, 3alUChIBATh PEUIEHUE C MOMOIIBI0 CUMBOJIOB
2.7 Hcnonbs30BaTh HEpaBEHCTBA MPU PELICHUH PA3IMYHBIX 3a/1a4
OyHKIUU
Pacnio3naBate yHkimy u3ydeHHbIX BUAOB. [loka3biBaTh cCXeMaTHYECKH pac-
31 MI0JIO)KEHHE Ha KOOPAMHATHOM IJIOCKOCTH TpapuKoB (yHKIMM BHa: y=KkX,
' y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3Ha4eHUN KOA()PHUITUEHTOB,
OINMCHIBATh CBOMCTBA (DyHKLIMMN
39 [Toka3piBaTh CXEMaTHYECKH PACIOJIOKEHHE Ha KOOPAMHATHOM IJIOCKOCTH
' rpadukoB QpyHKIM Buga y = VX, y = |X| 1 omuchIBaTh CBOMCTBA (PYHKITUI
33 Crpouth M u300pakaTb CXE€MaTHYECKH TIpapHUKU KBaJpaTUUHBIX (DYHKIUI,
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OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKUIUHN 1O UX Tpadukam
34 Pacrnio3HaBath KBaJapaTUuHyr0 (QYHKLIHIO 1O (opMysie, NIPUBOIUTH IPUMEPHI
’ KBaJpaTUYHBIX (PYHKUIUH U3 peaTbHON )KU3HU, PU3UKH, TEOMETPHH
4 Apudmernueckas 1 reoMmeTpudecKas Iporpeccun
41 Pacnio3naBate apu(METHUECKYI0 M T€OMETPUYECKYIO0 MPOTPECCUU MpPHU pas-
’ HBIX CIIOCO0AX 3a/laHus
49 BBINONMHATE BBIYHMCIICHUS C UCTIONBb30BaHUEM (OPMYIT 1-TO YJeHa apuPMeTH-
’ YECKOM ¥ T€OMETPUYECKOHN IIPOrPECCHUM, CYMMBI IIEPBBIX N YICHOB
43 N300pakaTh 4i€HbI OCIEA0BATEIbHOCTH TOYKAMU Ha KOOPAMHATHOH Ioc-
) KOCTH
Pemarp 3amaum, cBA3aHHBIE C YHMCIOBBIMH IIOCIEAOBATENBHOCTSAMH, B TOM
4.4 qucie 3a/la4i U3 peaibHOU KM3HM (C MCIIOJIb30BAaHUEM KaJbKYJIATOpa, LUd-
POBBIX TEXHOJIOTHA)

[NTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHUA

7 KJIACC
Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 Yucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, TIEPEXO0JI OT OJHON (OPMBI 3aIHCH JPO-
1.1 Oeit k apyroi. IloHATHEe palMOHAIBHOIO YKCIA, 3alKMCh, CPABHEHUE, YHIOPAI0-
YMBaHHUE PALlMOHAJIbHBIX YUCEII

10 Apudmernueckue ASWCTBUS C pallMOHAIBHBIMH YUCIaMH. PemeHwe 3amau w3
’ peasibHOM MPaKTUKK HA YacTH, Ha IpOOH

13 CreneHb ¢ HaTypalbHBIM IOKa3aTeJIeM: ONpeJelieHue, npeoOpa3oBaHUe BbIpa-
' YKEHHI Ha OCHOBE OTpeIeNIEHus], 3aIIUCh OOJIBIIUX YUCEIT

14 [IponeHThl, 3amuch NPOLEHTOB B BUAE ApoOU U JpoOu B BUAE NPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha IIPOLIEHTHI, PELIEHUE 33/1a4 U3 PeaIbHOU MPAKTUKU

15 [IpuMeHeHNne NPU3HAKOB IE€IMMOCTH, PA3JI0KEHUE Ha MHOXKHUTEIN HAaTypaJIbHbBIX
’ qucen

16 PeanbHble 3aBUCMMOCTH, B TOM YHCIIE MpsiMasi U 0OpaTHasi MPONOPLHUOHAIBHO-
' CTH

2 Anrebpanyeckue BbIpaXKEHUS

21 [lepemeHHbIE, UMCIOBOE 3HAYEHHE BBIPAXKEHUS C INEPEMEHHOH. JlomycTumele
) 3HAYEHUs TEPEMEHHBIX

29 [IpencraBneHue 3aBUCUMOCTH MEX/ly BEJIMYMHAMU B BHJE (hopMyJbl. Beruuncie-
' HUS 10 popmynam

2.3 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUM, TOXKAECTBEHHO PAaBHbIE BHIPAKEHUS

2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
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)5 OpnowieHsl 1 MHOrowieHbl. CteneHb MHOrousaeHa. Cll0)keHHe, BBIUUTAHUE, YM-
' HOKEHHE MHOTOYICHOB
’6 @opMysbl COKpAIIEHHOTO YMHOXXEHMSI: KBAaJApaT CyMMbl U KBaJpaT Pa3HOCTH.
’ ®opmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH
3 VYpaBHeHUs
31 VYpaBHeHHe, KOPEHb ypaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHHUs, PaBHO-
' CHWJIBHOCTb YPaBHEHUM
39 JIuneliHOE ypaBHEHUE C OJJHOM IIEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO0 ypaBHe-
’ HUsl, PELICHNUE JINHEWHBIX YPaBHEHUN
13 CocraBieHne ypaBHEHUH 110 YCIIOBHIO 3a/1auM. Perenne TeKCTOBbIX 3a4a4 ¢ I10-
’ MOIIBIO YPAaBHEHU
34 JIuHeliHOE ypaBHEHUE ¢ ABYMS EPEMEHHBIMU U €ro rpaduk
Cucrema nByX JTMHEHHBIX YPAaBHEHUH € IByMs IIEPEMEHHBIMU. Perienne cucreM
3.5 YpaBHEHMH CIIOCOOOM MOACTAaHOBKU. [Ipumepsl pelieHus TEKCTOBBIX 3a1ad C
IIOMOIIBIO CUCTEM YPABHEHUU
Koopmaunats! u rpapuku. yHKnnu
4.1 Koopaunara Toukn Ha mpsMon
40 Yucnossle NpoMEXyTKU. PaccrosiHue mexay AByMsl TOYKaMH KOOPAHMHATHOU
' pAMOit
43 [IpsimoyronbHas cuctemMa KoopauHar, ocu Ox u Oy. Abcuucca U opAUHaTa TOY-
’ KM Ha KOOPJMHATHOH INIOCKOCTU
44 [Tpumeps! rpadukoB, 3agaHHbix Gopmynamu. UteHne rpadukoB peaqbHBIX 3a-
' BHUCUMOCTEH
4.5 [Tonstue pynkuuu. I'papuk pynxuun. CroiicTBa GyHKIMI
4.6 JIuneitnas pynxuus, e€ rpapuk. I'padux GyHxnmm y = [x|
4.7 I'paduueckoe pereHne TMHEHHBIX YPABHEHUI U CUCTEM JINHEWHBIX YPaBHEHUH
8 KITACC
Kon [IpoBepsieMblil AIEMEHT COJEPHKAHUS
1 Yucna 1 BIYUCIICHUS
11 KBanpartHbiit kopeHb U3 ymcna. [lonsarue o6 uppanuonansHoM yucie. JlecaTud-
’ HbIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCET
12 CpoiicTBa apu(pMeTHUECKUX KBaJIpaTHBIX KOPHEH M MX MPUMEHEHHUE K mpeolpa-
' 30BaHHUIO YUCJIOBBIX BBIPAXKEHUN U BBIUNUCIEHUSM. JlefiCTBUTENbHBIE YKCIIA
1.3 CreneHsb ¢ 1enbIM MokaszaTeseM U €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCia
2 Anrebpanueckue BbIpaXeHUs
2.1 KBanpaThslil TpéxuiieH, pa3ioKeHUe KBaAPaTHOIO TPEXWIEHA HA MHOXKHUTEIN
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2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanvionansHbIE BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA
31 KBanpartHoe ypaBHeHue, (opMylia KOpHEW KBaIpaTHOTrO ypaBHEHHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K JMHEHHBIM U KBAJIPATHBIM
33 [Ipocreiimume qpoOHO-paLOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpIIpETAUS YPaBHEHHUH C ABYMS MEPEMEHHBIMU M CHUCTEM JIH-
34 HEWHBIX YpaBHEHUU C JBYMs NEepeMEHHBbIMU. [IpUMepBl pelIeHUs CUCTEM HEU-
HEWHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YuciioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHON NEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonstue Qynkuuu. O6nacTh onpeAeneHUs U MHOXKECTBO 3HaUCHUN (YHKIUU.
’ CrnocoOs 3a1anus GyHKIUH
4.2 I'padpux ¢pynkumu. UreHrne cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXxaroiX peaabHble TPOLECCHI
44 @DyHKIUH, ONMUCHIBAIOLINE TPAMYIO U OOpaTHYIO MPOMOPLUOHAIBHbBIE 3aBUCHMO-
' CTH, UX TPapHKH
4.5 OyHKIUYU y =x7 y = X7
4.6 Oyukuuu y = Lx, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 27IEMEHT COJEPKAHUS
1 Yucna v BBIYUCTICHUS
11 ParrionanbHble ymcia, HppalMoOHAIbHBIE YHCIIA, KOHEUHbIE U OECKOHEYHBIE JIECSITUYHBIC
’ apobu
MHOXecTBO JeHCTBUTEIbHBIX YUCEN, ACHCTBUTEIbHbBIE YNCIIa KaK OECKOHEUYHbIE Je-
1.2 CATUYHBIE TpoOu. B3auMHO OJTHO3HAUYHOE COOTBETCTBHE MEXKITY MHOKECTBOM JICHCT-
BUTEJIBHBIX YHCET U KOOPAUHATHOMN NpsiMoi. CpaBHEHHUE IEUCTBUTENBHBIX YHCEIT
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1.3 Apudmerndeckre IeHCTBUS C NEHCTBUTEILHBIMHI YUCIAMU
W3mepenus, npuliamkenus, olleHKU. PasMepsl 00bEKTOB OKpPYKAIOIIEro MHpa, JIH-
14 TEJNBHOCTh IMPOLIECCOB B OKpYykaromeM mupe. [IpnbnmxénHoe 3HaueHHE BEJIUYUHBL,
’ TOYHOCTH npuOmmKeHus. Okpyriaenue yncen. [Ipukuaka u oneHka pe3yabTaToB BbI-
YUCIIEHUN
2 VYpaBHEeHUS 1 HEPABEHCTBA
2.1 YpaBHeHUs C OJTHON TTEPEMEHHOM
22 JIunelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASIIIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUN TPEThEl U 4eTBEPTOM CTe-
' MIEHEW Pa3I0KEHUEM Ha MHOKUTEIU
2.5 Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHU
2.7 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHUM, OAHO M3 KOTOPBIX JIMHEMHOE, a IPyro€ — BTOPOM
' CTENEHH
2.10 I'padmueckas nHTEpIpeTallUsl CUCTEMBI YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU
2.11 Pemennie TeKCTOBBIX 3329 areOpandeckKuM crocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Penienue nuHEeMHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBagparHsle HepaBeHCTBA
)16 I'paduueckas mHTEpHpeTalys HEPABEHCTB U CHUCTEM HEPaBEHCTB C JIByMs IlepeMeH-
' HBIMH
3 OyHKIMH
31 KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiicra. [lapabomna, KoOpIMHATHl BEPIIMHbI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl
32 I'paduku pynkunit y=kx, y=kx+b u ux cBoiicrBa
3.3 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoOiicTBa
34 I'paduku pyHKuMi , 1 UX CBOWCTBA
4 YucnoBsle OCIEN0BATEIBHOCTH
41 Omnpenenenue u crocoObl 3a/IlaHMUs YUCIOBBIX TOCIEA0BaTeNIbHOCTEH. 3a1anue nocie-
' JI0BaTeJIbHOCTH PEeKyppeHTHOU (opMyioil u GopMysol n-ro djaeHa
49 Apudmernueckas nporpeccusi. Dopmyinsl #-ro uieHa apupMeTHIeCKON IPOTrpECcCHH,

CYMMELI IICPBLIX 71 YJICHOB
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43 I'eomerpuueckas nporpeccus. Gopmyiibl n-ro 4jaeHa T€OMETPUYECKON IIPOrPECCHH,
’ CYMMBI IIEPBBIX 11 YICHOB

44 N300pakeHne 4IeHOB apu(PMETHIECKON U TEOMETPUIECKOI MPOTrpeccuii TOUKaMu Ha
’ KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 Cl10KHbI€ TTPOLEHTHI

ITPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEFOBAHUNA K PE3VJIBTATAM
OCBOEHUSI OCHOBHOM OEPA30BATEJILHOM ITPOI'PAMMBI OCHOBHOI'O OB-
HIEI'O OBPA3OBAHUA

Konx nposepsiemo-
ro TpeboBaHus

[IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pPe3yIbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHHs Ha OCHOBE
drocC

YMeHue onepupoBaTh INOHATHUSMU: MHOYKECTBO, IOJMHOYKECTBO, OIEPALUH
Ha/l MHOXKECTBAMHU; YMEHHE OTIEPUPOBATh MOHATUAMU: Tpad, CBA3HBIA rpad,
JIepeBO, LUKI, NPUMEHATh MX IPH PEIICHUM 3a1ay; YMEHHE HCIIOJIb30BaTh
rpauuecKoe MpeACTaBICHNE MHOKECTB ISl ONMUCAHUS PEAIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB

YMeHne onepupoBaTh MOHATUSAMU: ONpPEIEeTICHUE, aKCUOMa, TeopeMa, JT0Ka3a-
TEIHCTBO; YMEHHUE PACIO3HABATh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS, TIPHU-
BOJHUTH TPUMEPHI M KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHUS W OTPHUIIAHHS
BBICKa3bIBaHMI

YMeHue onepupoBaTh NOHITUSIMU: HATYpaIbHOE YUCIIO, IPOCTOE U COCTAaBHOE
4UCII0, JEIMMOCTh HAaTypallbHBIX YKMCEN, IIPU3HAKU JEIUMOCTH, LIEN0E YHUCIIO,
MOJ1yJIb YUCJIa, OOBIKHOBEHHAs ApOOb U JIeCATUUHAs Ip00b, CTaHJAPTHBIN BUA
qucia, palMOHAIBHOE YHWCIIO, UPPAlMOHATIBHOE YHCIO, apu(MeTHdecKui
KBaJIpaTHbIN KOPEHb; YMEHHUE BBINIOJIHATD JEHCTBUSI C YACIaMH, CPAaBHUBATH U
YIOPSAOYUBATh YKMCIIA, IPEACTABIATh YUCIIA HA KOOPAMHATHOM NPSIMOM, OK-
pPYIJIATH YUCIIA; YMEHHE J€JIaTh IPUKUIKY U OLIEHKY pe3y/bTaTa BEIUNCICHUM

YMeHue onepupoBaTh MOHATHSIMHU: CTETIEHb C LIEIbIM MOKa3zaTeseM, apudme-
TUYECKUN KBaJpaTHbIM KOpEHb, MHOTOUJIEH, ajaredpanyeckas Ipodb, TOXe-
CTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTeNeHH OOJble eIUHUIIbI; yMe-
HUE BBINOJIHATH pacuéThl 1Mo (GopmynaM, Mpeodpa3zoBaHUs LENbIX, JPOOHO-
paloOHaIbHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSIMH, pa3jOKEHUE MHOIO-
YieHa Ha MHOXMHTEIU, B TOM YHCJE C HCIOJb30BaHUEM (HOPMYN PasHOCTU
KBaJIpaToOB U KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBarh MOHATUSIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMECHHE
peliaTh JMHEHHbIE M KBaJpaTHbIE YpaBHEHUs, APOOHO-pallMOHAIbHbBIE ypaB-
HEHHUs C OJHOM IEpEMEHHOM, CHCTEMBI JIBYX JINHEWHBIX YPABHEHWH, JINHEH-
Hble€ HEPAaBEHCTBA M HUX CUCTEMBbI, KBaJIpaTHbIE U TPOOHO-paIlMOHATIbHbIE HE-
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paBEHCTBA C OJJHOW NEPEMEHHOM, B TOM UUCIIE NIPU PELLIEHUH 3a]a4d U3 APYTUX
IIPEIMETOB U IMPAKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
IpSIMYI0O U KOOPIMHATHYIO IJIOCKOCThH IS M300pa)K€HUs pelIeHUil ypaBHe-
HU, HEPABEHCTB U CUCTEM

YMenue onepupoBath NOHATUAME: (QyHKIMS, rpaduK GyHKIMU, HYIH (QyHK-
IIUH, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3PACTaHUs, YObIBAHHS,
HanOoJIbIIIee U HAMMEHBIIIee 3HaYCHUs (DYHKIIUHN; YMEHHE ONIEpUPOBATH ITOHSI-
TUSIMH: TIpsIMasi TIPOTIOPIUOHAIBHOCTD, JIMHEHHAs (DYHKIWS, KBaJIpaTU4HAs
byHKIMsI, oOpaTHas MPOMOPIUOHAIBHOCTD, IMapaboiia, runepbdona; ymeHue
cTpouTh Trpaduku (QYHKIUH, HCIONB30BaTh TpaduKH IS ONpeIeiIeHuUs
CBOWCTB MPOIIECCOB U 3aBUCHUMOCTEM, JJIs pEIIeHUs 33/1a4 U3 JPYTruX yueOHbIX
IPEIMETOB U pealbHON JKU3HU; YMEHHUE BBIpaXaTh GOPMYJIaMU 3aBUCUMOCTH
MEX/y BEITUIYMHAMHI

YMeHue onepupoBaTh MOHATUAMU: HOCIEI0OBATEIBHOCTb, apupMeTHIecKas u
reOMETPUYECKas NPOTPECCHUN; YMEHHE HCIIOJIb30BaTh CBOMCTBA IIOCIIEOBA-
TEJBHOCTEH, (OPMYIIBI CyMMBI U OOIIETO WieHa NPU PEIICHUH 3a]a4, B TOM
quciie 3a7a4 U3 Jpyrux y4eOHbIX MIPEIMETOB U pealIbHOM KU3HU

VYMeHue peuath 3aaud pa3HbIX TUIOB (B TOM YHCJE Ha MPOLEHTHI, 10JIU U
4acTu, JIBUKEHHUE, paboTy, LIEHy TOBAapOB U CTOUMOCTb ITOKYIOK U YCIYT, Ha-
JIOTH, 3a/1a4i U3 00JIaCTH YNpPaBJIEHUS JIMYHBIMU U CEMEHHBIMU (DUHAHCAMMU);
YMEHHUE COCTABJIATH BBIPAXKECHUS, YPABHEHMs], HEPABEHCTBA U CUCTEMBI 110 yC-
JIOBHMIO 3aJ1a4M, MCCIEN0BATh MOJYYCHHOE PEIICHUE U OLICHMBATh IIPABIOIO-
JNOOHOCTB MOJTyYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUAMHU: (UIYpa, TOYKA, OTPE3OK, MpsiMas, Jyd,
JIOMaHasi, Yroji, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIH M paBHO-
CTOPOHHUH TPEYTOJILHUKH, MPSMOYTOJIbHBIN TPEYroJIbHUK, MeaHa, OHcceK-
TpHUCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, MapaljIeorpaMM, poMo,
IPSIMOYTOJIBHUK, KBaApaT, Tpareuus; OKpYKHOCTb, KpPYr, KacareibHas; 3Ha-
KOMCTBO C NMPOCTPAHCTBEHHBIMHM (UTypaMH; YMEHHE pellaTh 3aJaud, B TOM
qKCJIe U3 ITOBCEIHEBHOM KU3HHU, HA HAXO0XKJIEHUE T€OMETPUUECKUX BEITUYHH C
IIPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUIyp U (aKTOB

10

VYMeHue onepupoBaTh MOHATHSIMU: PABEHCTBO (UTYp, PAaBEHCTBO TPEYIrojb-
HUKOB; NapaJlJIeIbBHOCTh M NEPIEHIUKYIAPHOCTD MPSAMBIX, YTOJl MEXAY Hpsi-
MBIMH, MEPIEHAUKYISP, HAKJIOHHAs, MPOEKLus, nojgodue Guryp, nogoOHbIe
TPEYrOJIbHUKH, CHMMETPHSI OTHOCUTENIHO TOYKU M IPSIMON; YMEHHE pacro-
3HaBaTh PaBEHCTBO, CUMMETPHUIO U Mojo0ue (uryp, nmapauienbHOCTh U Iep-
NEHAUKYISIPHOCTh MPSAMBIX B OKPYXAIOIIEM MUPE

11

YMeHue onepupoBath NOHATUAMU: AJINHA, PACCTOSIHKUE, YTOJI (BEIUYMHA YITIa,
CHUHYC M KOCHHYC yIJa TPEyroJIbHUKa), IUIOIa/b; YMEHHUE OLEHUBATh pa3Me-
pBI NIPEAMETOB U OOBEKTOB B OKPY)KAIOIIEM MHUPE; YMEHUE NMPUMEHSTH (op-
MyJIbl IEPUMETpPA U IJIOAAN MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U TIO-
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1ad Kpyra, o00beMa mpsiMOyTOJIbHOTO TapaJuIeTIeUIe/1a; YMEHHE TPUMEHSITh
MIPU3HAKU PAaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETPUUYECKUE COOTHOIICHUS 11 BBIYHCICHUS
JUTMH, PACCTOSIHUM, TUIOIIAaEH

12

Ymenue n3o0paxkaTth IUIOCKUE (PUTYPBI M UX KOMOWHAIMH, TMPOCTPAHCTBEH-
HbIe (DUTYPBI OT PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JICKTPOH-
HBIX CPEACTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIUCaHUIO

13

YMeHue onepupoBaTh NOHITUSIMU: NMPSIMOYIOJbHAs CUCTEMA KOOPAMHAT; KO-
OpAUHATHI TOYKU, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOPA HA YHCIIO,
CKaJISIpPHOE NIPOU3BEACHHUE BEKTOPOB; YMEHUE UCII0JIb30BATh BEKTOPHI U KOOP-
JTUHATBI 1J1S IPEACTABIICHUS TaHHBIX U PEIleHus 3a7a4, B TOM 4HCIe U3 JIpy-
I'UX y4eOHBIX MPEJAMETOB U pealbHON KU3HU

14

YMeHne onepupoBaTh MOHSATUAMH: CTOJIOMKOBBIE M KPYrOBBIE JIHArpamMMBbI,
TaONUIIBI, CpeaHee apu(MeTnIecKoe, MeIuana, HanOoJblllee U HauMEHbIIEe
3HAYEHUS, pa3Max YMCIOBOT0 HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
U MpeoO0pa3oBbIBaTh MH(OPMAIIHIO, TPEICTABICHHYIO B TabIUIax U Ha Jua-
rpaMMax, OTPa)Kalolyl0 CBOMCTBA M XapaKTEPUCTUKHU PEaIbHBIX MPOLECCOB U
SBIICHUH; YMEHHE PacliO3HABATh U3MEHUMBHIC BEJIMUMHBI B OKPYKAIOIIEM MU-

pe

15

YMeHue onepupoBaTh MOHATHIMH: CIy4YailHBIA OMBIT (CIy4alHBINA JKCHepHU-
MEHT), DJIEMEHTapHOEe COOBITHE (IJIEMEHTAPHBIM MCXOJ) CIy4ailHOrO OMbITa,
ClIy4aifHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE HAaXOAUTh BEPOSITHOCTH
CIIy4aiiHBIX COOBITHI B OIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBI-
TUSMHU; YMEHHUE pelaTh 3a/1a4l METOJI0M OpraHU30BaHHOIO 1epedopa u ¢ uc-
M0JIb30BAHMEM TIpaBUJIa YMHOXKEHHUS; YMEHHUE OLIEHHBATh BEPOATHOCTH pe-
aJbHBIX COOBITHI U SIBICHUH, MOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKPY)KAIOIIEM MHUpPE U B JKU3HH, 3HAKOMCTBO C
MOHITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIINX YUCEN U
€r0 POJIbI0 B MAaCCOBBIX SIBIICHUAX

16

YMeHue BbIOMpATh MOAXOASIIMNA H3YyYEHHBIHM METOJ JUIsl pellleHus 3a7ayd,
MPUBOAUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAE U KHU3-
HU, PacIlO3HABaTh MPOSBICHUE 3aKOHOB MATEMATUKU B UCKYCCTBE, OIUCHIBATh
OTJEIIbHBIE BBIIAIOIIMECS PE3YIbTaThl, IOJYYCHHBIE B XOJ€ Pa3BUTHUsS Mare-
MAaTUKU KaK HAyKW, IPUBOJUTH IIPUMEPbl MAaTEMATHUYECKUX OTKPBITHMM M HUX
aBTOPOB B OT€YECTBEHHON U BCEMHPHON UCTOPUU

[NEPEYEHDL DJIEMEHTOB COJEPXAHUNA, [TIPOBEPAEMBIX HA OI'D I1O MATE-

MATUKE
Kon [IpoBepsiemMblil 2JIEMEHT COAEpKaHUS
1 Uucna u BBIYUCIEHUS
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1.1

Harypanbnsie u niensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

OOBIKHOBEHHBIE U JACCATHYHBIC I[pO6I/I, IIPOLCHTHI, OeCKOHEUHBIE NEPUOANIECCKUEC TPO-

1.2 o
1.3 PanyonanbeHele yncna. ApupmeTnyeckre onepannn ¢ paloHaJIbHbIMU YUCIaMHU
1.4 JeiicTBuTenpHbIC Yncia. ApuPMETHIECKHE ONIEPaALu C JeHCTBUTEILHBIMU YHCIAMHU
L5 HpI/I6JII/I)KéHUHBIe BBIUMCJICHMS], [TPaBUJIa OKPYIJIEHUS, IPUKHUJIKA U OLIEHKa pe3yJibTaTa
BBIUMCIIEHUH
Anrebpanueckue BbIpaXKeHUs
2.1 BykBeHHbIE BbIpaKeHHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ uensiM nokasaresieM. CTeneHb ¢ palMOHaIbHBIM MoKa3aTesneM. CBoOHCTBA
' CTENEHH
2.3 MHorouieHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmerndeckuii KOpeHb HaATypaJdbHOH cTerneHu. JeHCTBHs C apupMETHYECKHMHU
' KOPHSIMU HaTypaJbHON CTENEHU
3 VYpaBHEeHUS U HEpaBEHCTBA
3.1 Llenbie u 1poOHO-palioHaNIbHBIE ypaBHEeHUS. CHCTEMBbl M1 COBOKYITHOCTH YpaBHEHHH
3.2 Llenbie u qpoOHO-panoOHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
33 Pemenue TekcToBbIX 3a1a4
4 YucnoBble OCIEN0BATENBHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs [TOCIIEI0BATEILHOCTEN
4.2 Apudmernueckast 1 reoMmerpuyeckas nporpeccuu. opmyia ciI0XKHBIX IPOIIEHTOB
5 OyHKIMH
@yHkuus, cnocodsl 3aaanud pyHkuuu. 'padpuk dynknuu. OOnacte onpeaeneHus u
51 MHOK€eCTBO 3HaueHui ¢yHkuuu. Hymu ¢ynkuuu. [TpoMexyTkn 3HaAKONOCTOSIHCTBA.
o [TpomexyTKM MOHOTOHHOCTH (yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHkuuu. Hau-
Oosblee 1 HaMMEHbIIee 3HaueHNe (QYHKIIMH Ha IPOMEXYTKE
6 KoopauHatsl Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATBI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 X CBOMCTBA
7.2 TpeyroabHuUK
1.3 MHOTOyronbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCcKiX BEIUYNH
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7.6 BekTopsl Ha IIIIOCKOCTH

8 BeposaTHoCTh U cTaTUCTHKA
8.1 OmnmncarenbHas CTaTUCTHKA
8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHokecTBa

8.5 ['padsr

YUYEBHO-METOAUYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O IIPO-
HECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Martemaruka. AnreOpa: 7 kiacc: 0a3oBblii ypoBeHb: yueOHUK / FO.H. Makapsriues,
H.I'. Munmiok, K.. Hemkos, C.b. CyBopoBa; nox pen. C.A. Tensakosckoro. - 15-e u3zn., ne-
pepab. - Mocksa: [Ipocsemienue, 2023.

MaremaTnka. Anredpa. 8 kiacc: 0a3oBblii ypoBeHb: yueOHHK / FO.H. Makapsrues,
H.I'. Munmok, K.1. Hemkos, C.b. CyBopoga; nox pea. C.A. Tenskosckoro. - 17-e u3z., -
Mockaa: IIpocsemienue, 2024.

MaremaTuka. Anredpa. 9 kiacc: 0a3oBblii ypoBeHb: yueOHMK / FO.H. Makapsbiues,
H.I'. Munawok, K.M. Hemkos, C.b. CyBoposa; noa pen. C.A. Tenskosckoro. - 16-e u3n., -
Mockaa: IIpocsemienue, 2024.

METOAUYECKHUE MATEPUAJIBI JIJTS YUUTEJIA

Maremaruka. Anrebpa: 7-9 kimaccel: 0a30BBI yPOBEHB: METOJUYECKOE IMOCOOHE K
MeToM4Yeckoi TuHUM yueOHukoB no anredpe HO.H. Maxkapsrues, H.I'. Munaiok, K.M. Hem-
KOB ¥ 1p./ - 2-e u3a. Crep.: Mocksa: IIpocsemienue, 2023.

Martemaruka. Anredpa. Meroanueckue pekoMeHAalMU. 8 Kiacc: yueOHoe mocoOue
s obmeoOpazoBarensHbix opranuzanuii/ H.I'. Munmiok, U.C. llnsikoBa. MockBsa: Ilpo-
cBenenue, 2016.

[MN®POBBIE OBPA30OBATEJIbHBIE PECYPCHI U PECYPChHI CETU UHTEPHET
Kommbrorep, TeneBu3op, KaIbKyIsTOp.
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