PABOYASA ITPOT'PAMMA

Y4eOHOro Kypca «AJiredopa»
JU1s1 o0yyarommuxcs 7-9 KjiaccoB



HOACHUTEJBHASA 3AIIMCKA

AnreOpa sIBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHus: OHA
o0OecrieunBaeT M3y4YCHHE IPYTHX AUCIHIUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK M T'yMaHH-
TApHOTO ILMKIIOB, €€ OCBOEGHHE HEOOXOJUMO ISl MPOAOHKEHHUS OOpa30BaHUA M B IOBCE-
JTHEBHOM xu3HU. Pa3zBuTre y 00yyaromuxcsi HayYHbIX MPEICTaBICHUNA O TPOUCXOXKICHUU U
CYILIIHOCTH aJIreOpanyecKux aOCTpaKIui, crnocode OTpaKeHUs MAaTeMaTUYeCKOW HAYKOM sIB-
JIEHUW U TPOLECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B
HAyYHOM TIO3HAHHUU U B MIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX IJISl aAaNTalliid B COBPEMEHHOM IIU(PPOBOM OOIIIECTBE.
N3yuenue anredpsl oOecrieunBaeT pa3BUTUE YMEHUS Ha0t01aTh, CPABHUBATh, HAXOIUTh 3a-
KOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBILIUICHHS, CTIOCOOHOCTH apryMEHTUPOBAHHO 000C-
HOBBIBATh CBOU JICHCTBUS U BBIBOJBI, (OPMYIUpPOBaTh yTBEpkAcHUSI. OCBOCHUE Kypca aj-
reOpbl 00eceunBaeT pa3BUTHE JOTMYECKOTO MBILUIEHUS O0YYalOIIUXCSA: OHH UCIHOJIb3YIOT
JeNyKTUBHBIC U WHAYKTUBHBIC PACCYXACHUS, 0000IIeHNe U KOHKPETHU3AIHI0, abcTparupo-
BaHue U aHajoruto. O0ydyeHue anreOpe npeanoaracT 3HauuTeNbHbIA 00BEM CaMOCTOSTENb-
HOW J1eATEIhbHOCTH 00Y4aOIINXCsl, TO3TOMY CaMOCTOSTEIbHOE PEIICHUE 3a/1a4 SBISETCS pe-
anu3anuen JesTeNbHOCTHOIO MPUHIMIIA O0YUECHHUS.

B ctpykType nporpammsl yueOHOTro Kypca «AnreOpay» i OCHOBHOIO 001iero oopa-
30BaHUsl OCHOBHOE MECTO 3aHHMMAIOT COJIEP>KaTeIbHO-METOIMYeCcKue JIMHuMU: «Hucna u BbI-
YUCIIEHUS», «ANredpanueckue BBIPAXKEHUsD, «YPABHEHHUS U HEPABEHCTBa», «DyHKIUN.
Kaxxnas u3 3TuX copepKaTeabHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX
JIET U3YYEHHS Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JIMHUSAMU. B Xo/1e n3yuenus: yueOHOTro
Kypca OOy4YaromIMMCSi MPUXOAUTCS JIOTMYECKHM pacCyKIaTh, HCIOJb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B IporpaMMy yueOHOro Kypca «Anredpa» BKIIOYe-
Hbl HEKOTOPbIE OCHOBBI JIOTHKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zesiax MareMaTuye-
CKOT0 00pa30BaHuUs U CIOCOOCTBYIOUIUE OBJIAJACHUIO 00YUYaIOIMMHUCS OCHOB YHUBEPCAIBbHO-
ro MaTeMaTuyeckoro si3bika. Coaep)kaTreabHON U CTPYKTYPHOU OCOOEHHOCTBIO Yy4eOHOTro
Kypca «Anredpay SBIsSETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanue JUHUU «YuClIa W BBIUMCIICHUS CIY>KUT OCHOBOW JJIA JaJIbHEWIIIETO
U3YYEHUS MaTEeMAaTHUKH, CTIOCOOCTBYET Pa3BUTHIO y O0YUAIOLUIUXCS JIOTUYECKOTO MBILUICHHUS,
(GOpMUPOBAHUIO YMEHHS TOIH30BATHCS aJTOPUTMaMH, a TaKXKE MPUOOPETEHUIO MpaKTUYe-
CKUX HaBBIKOB, HEOOXOJMMBIX IS TTOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIE Ha
YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMsI CBSI3aHO C PALMOHAIBHBIMU U UPPALMOHATIBHBIMU
qrciiaMu, (OPMUPOBAHUEM MPEJICTABICHUNA O JEWCTBUTEIBHOM YHCIIE. 3aBEpIICHUE OCBOE-
HUSI YUCJIOBOM JIMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHUIO.

Conepxanue JAByX aireOpanyeckux JUHUA — «AJreOpanyecKue BBIPAKEHUS) WU
«YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYHAIOIIUXCSI MaTeMaTHy €-
CKOTO anmaparta, He0OXOAMMOIO JUIsl pelIeHUs 3a/7ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U
MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHus yueOHBIN
MaTepuana TPYNIUPYETCS BOKPYT PAIMOHANBHBIX BBIpaXEHHH. Anredpa JEeMOHCTpUPYET
3HaYeHNE MATeMAaTUKH KaK s3bIKA ISl TIOCTPOSHUS MaTEeMAaTHYECKUX MOJIENEH, ONMMCaHus



MPOLIECCOB U SIBJICHUN peasibHOTO Mupa. B 3amaum oOyueHus anredpe BXOIAT TaKKe Jajlb-
Hel1Iee pa3BUTHE AITOPUTMHUECKOTO MBIIIIJICHUS, HEOOXOUMOT0, B YACTHOCTH, JJISl OCBOE-
HUS Kypca MH(OPMATHUKH, U OBJAJCEHUE HAaBbIKAMU JENYKTUBHBIX paccyxaeHuid. IIpeoOpa-
30BaHUE CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS, CIOCOOHOCTEN K Mare-
MaTUYECKOMY TBOPYECTBY.

Conepxanne QyHKIMOHANBHO-TpadUUYECKON JTUHUHM HAIleJIeHO Ha MOJy4YeHHe olyda-
IOUIMMUCS 3HAaHUM 0 (QYHKLUAX KaK BaKHEWIIEH MaTeMaTU4eCKOW MOJEIH Ul ONMCAHUS U
UCCIIEZIOBaHUs Pa3HOOOPAa3HBIX MPOLIECCOB U SABJICHUH B MpUpoje U oduiecTBe. M3yueHue
MaTepuanga CIOCOOCTBYET Pa3BUTHIO Y OOy4arOUIMXCS YMEHHs HCIOJIb30BaTh pPa3IndHbIC
BBIPA3UTENBHBIE CPEJICTBA S3bIKA MATEMATUKH — CIOBECHBIE, CHUMBOJIUYECKHE, TpadudecKue,
BHOCHT BKJIaJl B ((OPMUPOBAHUE MPEACTABICHUI O POJIM MaTEMaTHUKU B PA3BUTUU IIUBHIIN3A-
MU U KYJIBTYPBI.

CornacHo yuyeOHOMY IUTaHy B 7-9 Kilaccax u3ydaercsi yueOHbIM Kypc «Anredpa», Ko-
TOPBIA BKIJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl coAepkaHus: «YUucia U BBIYMCICHHS,
«AJredpanyeckue BhIpAXKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIMI.

Ha n3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 ya-
ca (3 gaca B Hezeno), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 yaca (3
gyaca B HEJICIIIO).






COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JACCATHUYHBIC, MEPEX0]] OT OJAHOM (QOopMBI 3amucu Apoder K
npyrou. [IoHATHE paMOHAIBHOIO YMCIIA, 3aIUCh, CPABHEHUE, YIIOPAAOYMBAHNAE PALIMOHATb-
HBIX 4Yucel. ApuMeTHuecKkue ACHCTBHUS C pallMOHATBHBIMH YHClaMu. Pemienue 3amgau u3
peanbHOM MPAKTUKHU Ha YacTH, HA APOOH.

CrerneHnb ¢ HaTypaJbHBIM IOKa3aTEJeM: OINpe/esieHne, NpeoOpa3oBaHue BhIPAKEHUN
Ha OCHOBE OIpENENICHUs, 3aMKUCh OONBIIMUX 4YKcelsl. [IpoleHThl, 3anuch MPOIIEHTOB B BUJE
Apodu u 1poOu B BUJE MPOIEHTOB. TpH OCHOBHBIC 3a/1a4l Ha MPOLEHTHI, PEIICHUE 3aa4 U3
peanbHOM ITPAKTUKH.

[IpuMeHEHNE MPU3HAKOB JEITUMOCTH, PA3JIOKEHHE HA MHOXXHUTENIN HATypaJbHbIX Y-
cell.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IPONOPLHUOHATBHOCTH.

AuiredOpanyecKue BbIPAKEeHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKECHUSA C MEPEMEHHOM. JlOMyCcTHMBIE 3HaYe-
HUsl nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXAY BEJIMYMHAMH B BUJE (OPMYIIBI.
Boruncnenus no ¢popmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPQXKEHUMN, TOXKIECTBEHHO paB-
HbI€ BBIPAKEHHUS, MpaBHIIa MPeoOpa3oBaHUsl CYMM U MPOU3BENCHHI, MpPaBHJIa PACKPBITHS
CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoliCTBa CTENEHH C HATYypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. CteneHp MHOrowsieHa. ClioKeHue, BBIMUTaHUE, YMHOXKeE-
HHUE MHOTOWICHOB. POpMYJIbl COKPAIEHHOIO YMHOXEHHU: KBaApPaT CYMMBI U KBaJpar pas-
Hocth. @opmylia pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTOYJIEHOB HA MHOKUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHUs, MpaBWiia MpeoOpa3oBaHMsl YpaBHEHUS, PaBHOCHIIb-
HOCTh YPABHECHUH.

JIuHeliHOEe ypaBHEHHE C OJHOW NMEPEMEHHOW, YMCJIO KOPHEW JMHEHWHOIO YpaBHEHHS,
peleHne JUHENHbIX ypaBHEHUN. COCTaBIICHHE YpaBHEHUM MO YCJIOBMIO 3aaaud. Pemienue
TEKCTOBBIX 3371a4 C IIOMOILBI YPABHEHHM.

JluneitHoe ypaBHEHHE C JABYMs MEpeMEHHBIMHU U ero rpaduk. Cucrtema IByX JIMHEH-
HBIX YpaBHEHHMH C JIByMs NEepeMEHHBIMH. PerieHue cucrem ypaBHEHHI criocoOOM IMOJCTa-
HOBKHU. [[puMepsI penieHns TEKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM YPABHEHUM.

DyHKUIMHA

Koopaunara Touku Ha npsMoi. YucinoBble TPOMEXYTKH. PaccTosHne MEXIy ABYMs
TOYKaMH KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcrucca U opJinHaTa TOYKH Ha
KOOPJIMHATHOM mIocKOoCcTH. [IpumMepsl rpagukoB, 3aganHbiX Gopmynamu. Utenue rpadukos
peanbHbIX 3aBucumocteil. [lonarue ¢pynxuuu. ['padux dynkuuun. CoiictBa QyHkimi. Ju-
HelHas Qynkiwms, e€ rpaduk. I'paduk dyukimu y = |x|. padudeckoe perieHne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHUM.



8 KIIACC

Yucaa v BIYMCICHUSA

KBanpatusiit kopenp u3 uncna. [lonarue o0 uppanuoHasbHOM yucie. JecaTudyHbie
MPUOJIMIKEHUS UpPaAITMOHANTBHBIX unces. CBOMCTBa apu(METUUECKUX KBAaIPATHBIX KOPHEH U
UX MPUMEHEHUE K MPe0oOPa30BaHUIO YHUCIIOBBIX BBIPAKEHUM U BHIYUCICHUAM. JleficTBUTENb-
HBIE YHCIIA.

Crenens ¢ HenpIM NIOKa3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnredOpandeckue BbIPAKEHUS

KBanparnsiil TpEXWIECH, pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTENU.

Anre6panueckas apods. OCHOBHOE CBOWCTBO anredpamdeckoir npobu. CroxeHue,
BBIYMTAHHUE, YMHOXXEHUE, JIeJIeHUE anreOpandeckux apoOeil. PalroHanbHble BBIpaXXCHUS U
uX MpeoOdpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOTO ypaBHeHuUsa. Teopema Buera.
Pemenue ypaBHeHUM, CBOASIIMXCA K JMHEHMHBIM M KBajpaTHbIM. [IpocTeifmme npoOHO-
palOHAIIbHBIE YPABHEHHSI.

['padrueckas uHTEpHIpETallMsl YPaBHEHUW C JIByMs NEPEMEHHBIMH U CUCTEM JIMHEU-
HBIX YPABHEHUH C ABYMsI epeMeHHbIMU. [[pruMephl pemeHnst CUCTEM HEJTUHEWHBIX YpaBHeE-
HHM C ABYMSI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOW IepeMeHHOU. PaBHO-
CUJILHOCTh HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OAHON nepeMeHHON. CUCTEMBI TMHENHBIX
HEPABEHCTB C OJJTHOU IIEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynknuu. O6nacTh onpenesaeH!us U MHOKECTBO 3HaueHuM QyHkiuu. Cro-
coObI 3a71aHusl (PYHKIIMIA.

I'padux dbynkuuu. Yrenue cBoicTB pynkuu mo e€ rpaduxy. [Ipumepsr rpadukon
(GYHKIHIA, OTPaXKAIOMIUX PEATbHBIE MPOIECCHI.

@DyHKIUHU, OMHUCHIBAIOIINE MPAMYIO U OOpaTHYIO MPOMOPIHMOHATIBHBIE 3aBUCUMOCTH,
ux rpapuku. OyHKIuu y = x2, y = x3, y = Vx, y=|x|. Tpaduueckoe periecHne ypaBHEHUHN U
CUCTEM YPaBHEHUM.

9 KNIACC

Yucaa v BBIYMCICHUA

PannonanpHbIe YnCIa, UPPAIMOHATIBHBIE YHCIA, KOHEYHBIC U OCCKOHEUHBIE JCCATHY-
HbIE IpoOu. MHOXECTBO JEHCTBUTEIBHBIX YUCEN, ICUCTBUTEIIbHBIE YMCIIa KaK OECKOHEUHBIE
JecATUYHbIe JIpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JEHCTBU-
TEJIbHBIX YUCEIT U KOOPAUHATHOU MIPSAMOM.

CpaBHEHUE JTEUCTBUTEIBHBIX YUCEN, apUPMETHICCKUE IEUCTBHSI C IEHCTBUTEIbHBIMU
YU CJIAMHU.



Pasmepsl 00BEKTOB OKpPYXKAIOIIET0 MHPA, JJIUTEIBHOCTH MPOLIECCOB B OKPYKAIOIIEM
MHpE.

[TpuOnm>x€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh MpUOIMKEHUs. OKpyrieHue 4ucel.
IIpuknka v OLIEHKA PE3yIbTaTOB BBIUNCICHUMN.

YpaBHeHHS U HEPABeHCTBA

JIunelinoe ypaBHEHME. PenieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOASIIMXCSA K KBaJpaTHbIM. buksan-
patHoe ypaBHEHUE. [Ipumepshl pelieHrs ypaBHEHUN TPEThEW U YETBEPTOM CTEICHEN pa3lio-
KEHUEM Ha MHOKUTEIIN.

Pemmenne npoOHO-palioHaIbHBIX ypaBHEHUH. PereHne TeKCTOBBIX 3ahad anredpau-
YECKUM METOJOM.

VYpaBHeHME ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem IByX JTMHEHHBIX
YPaBHEHUH C IBYyMs IEpEMEHHBIMU. PellleHne cUCTeEM ABYX YpPaBHEHHMH, OJHO U3 KOTOPBIX
JMHENHOE, a Ipyroe — BTOPOil creneHu. ['paduyeckas nHTEpHpeTalns CUCTEMbl YpaBHEHUI
C ABYMS IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoOoM.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Peuienne TMHENHBIX HEPABEHCTB C OAHOW IEpEeMEHHOM. Pellenue cucreMm JIMHEHHBIX
HEpaBEHCTB ¢ 0JHOU nepemeHHor. KBagparHele HepaBeHcTBa. ['paduueckas nHTEpIpeTaLys
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

DOyHKUNHA

KBagpatuunas ¢yukius, e€ rpaduxk u cBoiictBa. [lapabona, KOOpaUHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'paduxm pynkumii: y =kx, y=kx +b,y=k/x,y=x3,y = Vx, y = |x| , m ux cBo¥icTBa.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCuu

[ToHsiTHE YHUCITOBOM MOCIIEN0BATEIBLHOCTH. 3aJaHUE MTOCIIEI0BATEIbHOCTH PEKYPPEHT-
HOU opMyIioi U HOPMYJIION n-TO YIeHA.

Apudmernueckast 1 reomeTpuueckas nporpeccu. GopMyIbl n-ro 4ieHa apupmeTH-
YECKOW U T€OMETPUYECKON MPOTPECCUM, CYMMBI MIEPBBIX 71 YIECHOB.

N300pakeHne 4ieHOB apu(pMEeTHUECKON U TEOMETPUUYECKON MPOrpecCcHii TOUKaMu Ha
KOOPAMHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIIBHBINA POCT. CI0KHBIE POLEHTHI.






INNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INTPOI'PAMMbBI YYEBHO-
'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMmbl y4eOHOro Kypca «Anredpa» xa-
PaKTEPU3YIOTCS:

1) narpuoTHYecKoe BOCIMTAHME:

MPOSIBJIEHUEM MHTEpPECA K MPOUIJIOMY M HACTOSIIEMY POCCUMCKONM MATEMATHKH, LICH-
HOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSAM POCCHICKMX MAaTEMAaTUKOB U POCCUKCKON Marema-
THYECKOM IIKOJIBI, K MCIIOJb30BAHUIO ATUX NOCTHKEHUHN B JPYTMX HAayKaxX WU IMPUKIIAIHBIX
chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBHIO K BBINIOJTHEHUIO OOS3aHHOCTEN TpakJlaHWHA W pealu3alliil €ro Ipas,
MIPE/ICTABICHUEM O MATEMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOLIETYp TPAKIAHCKOTO 001IecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHUIO dTUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKE-
HUM HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAbHO-3TUUECKUX MPHUHIUIIOB B JICATCIIBHOCTH YUé-
HOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTMBHOE y4acCTHE B PEIICHUU MPAKTUUYECKUX 3a]a4 MaTEMaTUUECKOM
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)XXHOCTH MAaTEMAaTHUYECKOTO 00pa30oBaHMs Ha MPOTHKEHUU
BCEH JKM3HU ISl YCIIEIIHOW MPOodeCCUOHATIBHON JEATEIbHOCTA U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HAHHBIM BBHIOOPOM U TOCTPOEHUEM WHAMBUIYATbHON TpaeKTOpUU oOpa3oBa-
HUS Y KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTHIO K SMOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUSTUIO MAaTEMaTUUYECKHUX
00BEKTOB, 3aj1a4, PEIICHUH, pACCY IACHUMN, YMEHHUIO BUJIETh MATEMAaTHUYECKUE 3aKOHOMEPHO-
CTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAaIUEeN B IESITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MPUPObI U OOIIECTBA, MOHUMAaHUEM Ma-
TEMaTUYECKOW HAyKU KakK c(epbl 4eTOBEYECKOM JESITeIIbHOCTH, 3TAOB €€ pa3BUTHUS U 3HA-
YUMOCTH JJIS1 Pa3BUTHUS LIUBUIIM3AIIMU, OBJIAJEHUEM SI3bIKOM MAaTEMATUKA U MaTEMAaTHUYECKOMN
KYJbTYpPOM KaK CPEJCTBOM IO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHUIMMHU HaBBIKAMU HCCIIE-
JIOBATEIbCKOM ACSITEIbHOCTH;

6) ¢usmueckoe BocnuTaHHe, (POPMHUPOBAHUE KYJIbTYPHI 30POBbSI M 3MOIHO-
HAJIBHOTO 0J1arOMOJIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUUECKHUE 3HAHUS B UHTEpECaX CBOETO 3/I0POBbS, BE-
JIEHUSI 3I0POBOT0 00pa3a >KU3HU (3A0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIIbIXa, peryyspHas (u3nvecKas akTUBHOCTH), COPMHUPOBAHHOCTBHIO HABbIKAa peQIIeKCuH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IIpaBa APYroro 4eJI0BeKa;



7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MAaTeMAaTHUYECKUX 3HAHWH I penieHus 3a1ad B 00Ja-
CTU COXPAHHOCTU OKPY>KAlOLIECW Cpelbl, MIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOXK-
HBIX MOCJEACTBUH IS OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00ATIbHOTO XapaKkTepa dKOJIO0TU-
YECKUX MPOOJIEM U IyTeH UX PEIICHHUS;

8) ajanTanusa kK U3MEHAIOIUMCS YCJIOBUAM COUMAJIBLHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBUSX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU YE€PE3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS
y APYTUX J0JIeH, MPUOOpETaTh B COBMECTHOM JESITEIIbHOCTU HOBBIE 3HAHMS, HABBIKA U KOM-
METEHIINU U3 OIbITA APYTUX;

HEOOXOMMMOCThIO B ()OPMHPOBAHWM HOBBIX 3HAHHWH, B TOM 4Hcle (OPMYyIUPOBATH
U7eH, OHSATHS, TUNIOTE3bl 00 0OBEKTAaX U ABJICHUSIX, B TOM YUCJIE paHEE HEU3BECTHBIX, OCO-
3HABaTh ACPUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CH-
Tyalldl0 KakK BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U
nencTBus, GOpMYyJIMPOBATH U OLICHUBATH PUCKHU U MOCIEACTBUS, OPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Joruyeckue aeiicTBUA:

e BBISIBIIAATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEeMAaTHYECKUX OOBEKTOB,
MOHSTUHN, OTHOUICHUN MEXAY MOHATUAMH, (OPMYJIHPOBATH OMpPENENICHUs TMOHATUN, yCTa-
HaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMK, OCHOBAHUS Il 0000IIEHHS U CpaBHe-
HUSI, KpUTEPUU TIPOBOJIMMOTO aHAJIU3A;

e BOCIIPUHUMATh, (HOPMYJIUPOBATH U MPEOOPa30BbIBATh CYXKJICHUS: YTBEPIAUTEIbHbBIC U
OTpHUIlaTEeIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

e BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEYUS B (hak-
Tax, IAHHBIX, HAOJIIOJICHUSIX U YTBEPXKICHUSX, MPEIaraTh KPUTEPHUH JJIsl BBISIBJICHHS 3aKO-
HOMEPHOCTEN U MMPOTUBOPEUHH;

e JIeJIaTh BBIBOJIbI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U UHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

e pa3OupaTh J10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKIACHUMN (MPSMbIE U OT MPOTHUB-
HOTO), TPOBOJIUTH CAMOCTOSITEJILHO HECJIOXKHBIE JOKA3aTebCTBA MaTEMaTUYECKUX (haKTOB,
BBICTpaUBaTh apryMEHTAIIUIO, TPUBOJUTHh MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COO-
CTBEHHBIC PACCYXKICHUS,

e BBIOMpATh CIOCOO pemieHus y4eOHOW 3amayu (CpaBHHUBATh HECKOJBKO BapHUAHTOB
perieHus, BEIOUpaTh HanboJiee MOAXOAAIINN ¢ YIETOM CaMOCTOSTEIHLHO BBIJICTICHHBIX KPH-
TEpPHUEB).

Ba3oBrbIe ucciaeaoBarebCcKHe 1eHCTBUA:

e CIIOJIb30BaTh BOMPOCHI KaK MCCIJIEIOBATEIbCKUM UHCTPYMEHT MO3HaHUs, (OpPMYIIH-
pOBaTh BONPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIHLHO YCTaHABIIH-
BaTh UCKOMOE W JaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHE-
HUE,



e POBOJIUTH 1O CAMOCTOSITEIBHO COCTABICHHOMY IUTAHY HECJIOKHBIA DKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEMaTHIECKOTO 00BEKTa, 3a-
BUCHUMOCTEN 0OBEKTOB MEXKTy COOOM;

e CAMOCTOSITEILHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJBI IO PE3yJbTaTaM IPOBE-
NEHHOTO HAOJIIOCHUS, UCCIEOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX pe3yibTa-
TOB, BEIBOJIOB 1 OOOOIICHU;

e IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIABUTATH MPEANOIOXKE-
HUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

e BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH HH(MOPMAIINH, JAHHBIX, HEOOXOMMBIX
TUTSI pEIIeHUS 3314,

e BBIOMpaTh, aHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHHOPMALIHIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

e BBIOMpaTh (pOpMy IpeacTaBieHHUs] MH(POPMALMU U WLTIOCTPUPOBATH pEIIaeMbIE 3a-
Ja4M CXeMaMH, JruarpaMMaMu, MHOU TpaduKoi U UX KOMOMHAITUSIMU;

e OIICHUBATHh HAMEKHOCTh WHMOPMAITUU TI0 KPUTEPUSM, MPEITOKEHHBIM YyUUTEIEM
WM COPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

e BOCTIpUHUMATH U (HOPMYTUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBHSIMHU M TICIISI-
MU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCHMEH-
HBIX TEKCTaX, J1aBaTh MOSCHEHUS 0 XOAY PEIICHUS 3a/a4yi, KOMMEHTUPOBATh MOTYyYEHHBIN
pe3ynbTar;

B X0JI¢ 00CYXJICHUS 3a]]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOi TeMbl, Ipooie-
MBI, peIIaeMoi 3a7a4n, BHICKA3bIBaTh UCH, HAIICJICHHBIC HAa TTOMCK PEIICHUS, COMTOCTABIATh
CBOM CYXJCHHUS C CYXICHUSIMHU APYTHX yYYAaCTHHUKOB JUajora, OOHAPYXXHUBATh pazInyve H
CXOJICTBO TIO3UINH, B KOPPEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS,

e IPEJICTABJIATH PE3YJIbTATHI PEIICHUS 3a7a4d, SKCIIEPUMEHTa, UCCIIEIOBAHMS, MPOEK-
Ta, CAMOCTOSATEIILHO BHIOUpATh (hOpMaT BBICTYIUICHHS C YUETOM 3a7ad MPE3CHTAIUA U 0CO-
OEHHOCTEW ayAUTOPHUH;

e IOHUMATh W HCIIOJIH30BATh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUAYATHHOW pabOTHI
MIPH PEIIEHUN yYeOHBIX MaTEMaTUYECKUX 3a]1a4;

e IPUHUMATH I1€JIb COBMECTHOW JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3AIMI0 COBMECT-
HOM paboThI, pacTpeaessITh BUIBI pabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIIECC U pe3yabTaT
paboThI, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

e YYaCTBOBATh B TPYNNOBBIX (popMmax paboTwl (0OCYkIeHUsS, OOMEH MHEHHSIMHU, MO3-
TOBBIC IITYPMBI U JIPYTHE), BHIMOJHATH CBOIO YacTh PabOTHI M KOOPAWHUPOBATH CBOU JECH-
CTBUSA C IPYTUMU WICHAMH KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJI/Ia B OOIIMI MPOIYKT
10 KPUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aMMOICHCTBHSI.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS

Camoopranuzamnus:



e CAMOCTOSITEILHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUs 3a]a4u (UK €ro 4acTh), BbI-
Ooupath crocod perneHus: ¢ yaéToM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

e BIIAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TMpoliecca M pe3yibTaTa pelie-
HHUS MaTEMaTHUYECKOM 3a/1auH;

e IPEJBUJETH TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUU 33]la4l, BHOCUTD
KOPPEKTHUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX OIMUOOK, BBISIB-
JICHHBIX TPYJIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JAEATECIbHOCTH MOCTABICHHOMN 1IN U YCIOBU-
SIM, OOBSICHATHh IPUYMHBI JOCTHKCHUS WM HEJOCTKEHUS TEJIH, HaXOAUTh OMMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

K xoHiry oOydeHusi B 7 kjacce 00y4arouuidcsi MOJYYUT CIEIYIOMINE TPEAMETHBIE pe-
3yJbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, coueTasi yCTHbIE M TUCbMEHHBIE TIPUEMBI, apu(MEeTUIECKUE TEUCTBUS C
pPalMOHAIBHBIMHA YHCIIAMH.

HaxoauTh 3HaY€HUS YUCIIOBBIX BBIPAKEHUH, MPUMEHSITh pa3HOOOpa3HbI€ CIOCOOBI U
MPUEMBI BHIYMCIICHUS 3HAYCHUM NPOOHBIX BBIPAKEHUM, COJEpkKAIIUX OOBIKHOBEHHBIE U JI€-
CSITUYHBIC IPOOH.

[lepexoauTh OT O/IHOM (HOPMBI 3aITUCH YHUCEN K APYroil (MmpeoOpa3oBbIBATH JECITHY-
HYI0 poOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO
JNECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHANILHBIC YUCIIA.

OKpyIJIsITh YuCa.

BbINONHATh OPUKUIKY U OLEHKY pe3yJibTaTa BBIYUCICHUW, OLEHKY 3HAYEHUN YHCIIO-
BBIX BbIpa@)XEHUHN. BBINMOTHATH IEUCTBUS CO CTEMECHSIMU C HATYpPaIbHBIMU MTOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU IETUMOCTHU, PA3JIOKEHNE HA MHOKUTENIU HAaTYPaIbHbIX YHUCEIL.

Pemiath nmpakTUKO-OpUEHTUPOBAHHBIE 3aJ]ayH, CBS3aHHBIE C OTHOIICHUEM BEIMYMH,
MPONOPLIMOHAIBHOCTHIO BEJIMYWH, MPOLEHTAMHU, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a/1ay ¢ y4€TOM OIpaHUYCHHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTPUBAEMBIX OOBEKTOB.

AsredOpanyecKue BbIPpAKEeHUA

Hcnonb3oBaTh anrebpandecKyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B MPO-
11ecCce OCBOCHHS YU4eOHOTO MaTepurara.

Haxonuthb 3Ha4YeHNsI OyKBEHHBIX BBIPAKEHUN TIPH 3aJaHHBIX 3HAUCHUSIX TTEPEMEHHBIX.

BrimonHsTh TpeoOpa3oBaHusl 11€7I0TO BRIPAKEHHS B MHOTOUYICH MTPUBEJCHUEM MTO100-
HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BrINMOMHAT YMHOXEHHE OJHOYJICHAa HAa MHOTOYJIEH M MHOTOWIEHAa Ha MHOTOWIECH,
MPUMEHSATH (HOPMYJITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.



OcCy1IecTBIIATh Pa3710KEHNE MHOTOWICHOB HA MHOXHUTENIH C OMOUIBIO BEIHECEHUS 32
CKOOKH OOIIIEro MHOXKUTES, TPYIIHPOBKU CIIaraeéMbIX, MPUMEHEHUs (POpMys COKpalEHHO-
IO YMHOKEHHSI.

[TpumeHsTh IpeoOpa3oBaHusl MHOTOUWIEHOB /ISl PELICHUs Pa3IMyYHbIX 3a7a4d U3 Mare-
MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonb30BaTh CBOKMCTBA CTENEHEW C HATYypaJbHBIMHU MOKAa3aTENSIMU JJIsI peoOpa3o-
BaHUs BBIPAXKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHSS IIpaBuia IeEPexoaa OT
HCXOJHOTO YpaBHEHUs K PaBHOCHUIBHOMY e€My. lIpoBepsATh, ABISETCA M YUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckne METObI IPU PEILICHUH JIMHEHHBIX YPAaBHEHUI U UX CUCTEM.

[TonGupate nmpuMepsl map 4YUCEN, SBISIIOIIMXCS PELIEHUEM JIMHEWHOTO YpaBHEHHUS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM IJIOCKOCTH TpaUK JMHEHMHOrO0 YpaBHEHHUS C JIBYMs Mepe-
MEHHBIMH, TOJIB3YACh rPa)MKOM, TPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHHUS.

Pemate cucreMsl IBYX JIMHEWHBIX YPAaBHEHHUM C JBYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

CocTaBnaTe U pelaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEHWHBIX YPaBHEHUH IO
YCJIOBHIO 33Ja4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJIYYEHHBIN
pe3yabTar.

DOyHKUNHA

N300paxaTh Ha KOOPJAMHATHOW MPSMOI TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOD-
JIUHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3alMUChIBATh YUCIOBbIE MPOMEXKYTKH Ha ajredpaunye-
CKOM SI3BIKE.

OtmeuaTh B KOOPJAWHATHOM INIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIHWHATaM, CTPOUTh
rpaduku muHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBbIO (DYHKIIMII W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYMHAMM:
CKOpOCTB, BPEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTENBHOCTD, BPEMS,
00BEM pabOoTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonnmaTts rpaduueckuii crocod MpencTaBiIeHUs U aHaIn3a HHGOPMAIIUH, U3BJICKATh
Y MHTEPHPETUPOBATh UH(GOPMALIUIO U3 FPAPUKOB PEANbHBIX MPOLECCOB U 3aBUCUMOCTEM.

K xoHiy oOyuenus B 8 kiacce oOy4arouiuiicsl Moxy4yuT CleAyIolre NpeIMeTHbIE pe-
3yJIbTaThI:

Yucsa ¥ BbIYMCICHUSA

Hcrnonb30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOXECTBE ACHUCTBUTENBHBIX YHCEI IS
CpaBHEHUS, OKPYIJICHUS U BBIUYMCICHUM, W300paxaTh JEHCTBUTEIbHBIE YUCIA TOYKAMHU Ha
KOOpPJIAWHATHOM MPAMOM.

[TpumensTh OHATHE apU(PMETUUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPHH, UCIOJIb3YysI MPU HEOOXOJUMOCTU KaJIbKYJSTOP, BBHIOIHATH NMpeoOpa3oBaHMs BbIpa-
YKEHUH, COAEPKALLMX KBAJAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU.



Hcnonp30BaTh 3amucy OOJIBIIMX W MaJIbIX YHCEN C MMOMOIIBIO ACCATUYHBIX APoOeH u
creneneit uncina 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHsATh MOHATHE CTENEHH C IEJbIM MOKa3aTeJeM, BBINOJHATH MpeoOpa3oBaHUs
BBIPAXKECHHI, COAEPKAIINX CTEIIEHU € LUEIbIM ITOKA3aTEIEM.

BBINOMHATH TOXKIECTBEHHBIE MPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAXKEHUN HA OCHOBE
paBuJI IEUCTBUM HaJl MHOTOWICHAMHU U alre0pandecKuMu Jpo0siMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumensTh npeoOpazoBaHusl BEIPAXKEHUM JJIs1 PEIICHUs] pa3IMuHbIX 337a4 U3 MaTeMa-
THUKHW, CMEKHBIX TIPEIMETOB, U3 PEeaIbHOU MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pewiats nuHeliHbIe, KBaAPATHBIE YPABHEHUS U PALlMOHANBHBIE YPAaBHEHHS, CBOSIIHE-
Csl K HUM, CUCTEMBI IBYX YPABHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUW, B TOM YHC-
J€ ¢ NPUMEHEHHEM IpapUUecKuX MPEACTaBICHUN (YCTaHABIMBAaTh, UMEET JIU YpPABHEHUE
WJIM CHCTEMA YPaBHEHU PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT cilOBeCHON (OPMYJIUPOBKH 3alayd K €€ anreOpandyeckoid MOJENHU C
MIOMONIBIO COCTABJICHUSI YPABHEHUS WJIM CUCTEMbl YPABHEHHM, WHTEPHIPETUPOBATH B COOT-
BETCTBUM C KOHTEKCTOM 3aJa4d MOJTYYEHHBIN pe3ybTar.

[IpuMeHSTh CBOMCTBA YHUCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUSI, OLICHKU, pellaTh JIMHEH-
HbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI, 1aBaTh IparuecKyr0 WLTIOCTPALIUIO
MHO’KECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[ToHnMaTh ¥ UCTONIL30BaTh (DYHKIIMOHATLHBIC TOHSATUS U SI3bIK (TEPMHHBI, CUMBOJIHU-
yeckue 0003HAayYeHUs1), ONpPENeNsaTh 3HaueHUue (PYHKIUU MO 3HAYEHUIO apryMeHTa, Ompefe-
JISATh CBOMCTBA PyHKIIMH MO €€ rpaduKy.

Crtpouts rpaduku dIeMeHTapHBIX (YHKIUNA BUIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnHCBIBaTH CBOMCTBA YNCITOBON (YHKIIHH IO €&
rpaduky.

K xoHiry oOydeHusi B 9 kiacce o0ydarouuidcsi MOJYYUT CIEIYIOMINE TPEAMETHBIE pe-
3yJbTATHI:

Yuciaa v BIYMCICHUSA

CpaBHUBaTh U YIOPSIIOYMBATH PALIMOHAIIBHBIE U UPPAIIMOHAJIBHBIE YHCIIA.

Breinonuate apudMeTnueckre IeUCTBUS ¢ pallMOHAIBHBIMU YUCIIAMH, COUETasl YCTHBIC
Y TIUChbMEHHBIE TTPUEMBI, BBITIOJHATH BHIYUCICHUS C UPPAIMOHATILHBIMUA YHCIIAMH.

HaxoauTp 3HaueHUs CTEMEHEH C LEeJIbIMUA MOKa3aTeNsIMUA U KOPHEW, BEIUUCIISITh 3HAYE-
HUSI YACIJIOBBIX BBIPAKECHUH.

OKpyIJISITh JEUCTBUTEIBHBIE YUCTIA, BBITOIHATD MPUKUJIKY pe3yJibTaTa BBIYHUCICHUMN,
OIICHKY YUCJIOBBIX BBIPAYKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHelHbIe U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOASIIMECS K HUM, MPO-
cTeime 1poOHO-palMOHATILHBIE YPABHEHUS.



Pemate cucrempl OByX JMHEWHBIX YPAaBHEHUN C JIBYMsI IIEPEMEHHBIMU M CHCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJISAETCS JINHEUHBIM.

Pemarp TekcTOBBIE 3amauM anreOpanuyeckuM CIocoOOM C MOMOUIbK) COCTABIICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUC-
Je ¢ MpUMEHEHHEeM rpauuecKux MpeAcTaBlIcHUI (yCcTaHaBIMBaTh, UMEET JIM ypaBHEHHE
WINA CUCTEMA YPABHEHUN PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemarp nuHeiiHblEe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb peEIICHHE
HEPABEHCTB Ha YKMCIIOBOM IPSIMOM, 3alIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucTeMBbl TMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOUYAIOIIUE KBAl-
paTHOE HEPaBEHCTBO, U300pakaTh PEIICHNE CUCTEMbl HEPABEHCTB HAa YUCIOBOM MPSIMOIA, 3a-
[UCBIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN PA3IUYHbIX 3a7a4.

DOyHKIUU

Pacnio3naBaTh (pyHKIMM M3y4eHHBIX BUAOB. [l0Ka3bIBaTh CXEeMATHUECKH PACHOJIOXKE-

HUE Ha KOOPJAMHATHOM IJIOCKOCTH TpadukoB GyHKIMMA BUAa: y = kx, y =kx + b, y = k/x, y =
ax2 + bx + ¢, y = x3, y =\x, y = ||, B 3aBHCcHMOCTH OT 3HaueHHiT KOIDDUIIHEHTOB, OMUCHI-
BaTh CBOMCTBA (DYHKIUH.

CtpouTs U n300paxarb CXeMaTHUYECKH IpapuKu KBaJpaTUUHbIX (PYHKLINMN, OTIUCHIBATH
CBOMCTBA KBaJIPaTUYHBIX (DYHKLMM 110 UX rpaduKam.

Pacnio3naBaTh kBagpaTUyHyr0 (QYHKIHIO 110 (popmysie, IPUBOAUTH MPUMEPHI KBagpa-
TUYHBIX (DYHKIMI U3 peaIbHOM KU3HU, (PU3HKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO MPOTPECCUN TPU PA3HBIX CIIOCO-
0ax 3amaHusl.

BBINONHATH BBIYUCIEHUS C UCIIOJIb30BaHUEM (POPMYI N-TO WieHa apuPMETHUECKON 1
reOMETPUYECKON MPOTrPECCUil, CYMMBI IIEPBBIX N YWICHOB.

N3006paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN MJIOCKOCTH.

Pemate 3a1aun, CBSA3aHHBIE C YHCIOBBIMH NOCJIE0OBATENBHOCTAMM, B TOM YHCIIE 3a/1a-
YU U3 pealibHOM KHU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, HUPPOBBIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHHe pa3aejioB M TEM IPO- nu@dpoBbIe
Ne n/n P P Konrpoabnbie IIpakTuueckue (mupp )
rpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeIUUCIIEHUS. PalinoHaibHbIC 75 | bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJrCOpAHHECKNE BHPKEHILA 27 ! https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
2 1
3 ¥ PABHEHI 11 HepaBeHcTsa 0 https:/m.edsoo.ru/7f415b90
bubnnoreka IIOK
LD 24 1
4 Koopausater i rpagpmici. Oy https:/m.edsoo.ru/7f415b90
bubnnoreka IIOK
> Hosropenne u obobuene 6 ! https:/m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0







8 KIIACC

KoumnuecTBo yacos JIEeKTPOHHBIE
HanmenoBaHmue pa3jiesioB U TeM
Ne n/m Kontpoabnbie Ilpaktuueckne (uHppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
bu6nuoreka [IOK
1 | K 15
ucna u Beuucienus. Kpagpataoie kopHu hitps://m.cdsoo.ru/7f417af8
> Ywucna u BeraucicHus. CTEICHD ¢ IEIbIM 7 bu6nuoreka [IOK
IOKa3aTejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BhIpaKCHUSI. 15 1 bubnmnoreka HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [HOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 v .H 12 1
paBHEHHMs M HepaBeHCTBa. HepaBeHCcTBa hitps://m.cdsoo.ru/7f417af8
bu6nuoreka [IOK
8 O .0 5
YHKUHIH. LCHOBHPIC TOHATHA https://m.edsoo.ru/7f417af8
bubmmoteka [IOK
9 O . Yucnossle 9
YHKUHH. THCIOBbIC QYHKIIH https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 II 600 6 1
OBTOPEHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0







9 KIIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM
Ne n/m Konrposnbubie Ilpaktuueckne (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
| Yucna u Beruucienus. JlelicTBUTEIbHbIC 9 bubmmoreka [JOK
quciia https://m.edsoo.ru/7f419d08
) VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnunoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI ypaB- 14 1 bubmmorexa [IOK
HEHHI https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
.H 16 1
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f419d08
bubmuoreka [JOK
5 () 16 1
YHKIHH https://m.edsoo.ru/7f419d08
bubmuorexka [JOK
1
6 YucioBble OCIE0BATEIBHOCTH 15 hitps://m.cdsoo.ru/ 741908
7 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS 18 1 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypenI
1 [ToHsiTHE palMOHAIBLHOIO YHCIIA 1
) Apudmernueckue 1eHCTBHS C palliOHAIb- |
HBIMH YU CJIaMU
3 Apudmerndeckue IeHCTBHS C pallOHAb- |
HBIMH YUCJIaMU
4 Apudmerndeckue 1eHCTBUS C pallMOHAIb- |
HBIMH YU CJIaMU
5 Apudmerndeckue IeHCTBHS C palliOHAb- |
HBIMH YU CJIaMU
6 Apudmerndeckue IeHCTBHS C palliOHAb- |
HBIMH YU CJIaMU
7 CpaBHeHue, ynopsaouuBaHue |
palOHaIbHBIX YUCEI
g CpaBHeHue, ynopsiounBaHue |
PalMOHATIBHBIX YUCEI
9 CpaBHeHue, ynopsa0ouuBaHue |
PalMOHATIBHBIX YHCE
10 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypaJIbHBIM [10KA3aTeIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f421382
12 CrerneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 Bubmmorexa LOK
https://m.edsoo.ru/7f42154e
13 CrermneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 bubnnorexa [JOK




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

14 CreneHb ¢ HATypaJbHBIM MOKa3aTeIeM
s Pemenune ocHOBHBIX 3a/1a4 Ha JpoOH, ITPo-
LIEHTHI U3 PEAIbHON IIPAKTUKKU
16 Perienne ocCHOBHBIX 3a/1a4 Ha IpoOH, IIpo-
LIEHTHI U3 PEAIBHON IIPAKTUKHU
17 Pemienue ocHOBHBIX 3a/1a4 Ha IpodH, IIpo-
LIEHTBI U3 PEAILHOW ITPaKTUKU
13 Pemenune ocHOBHBIX 3a/1a4 Ha JpoOH, IIPo-
LIEHTHI U3 PEAJIbHOM MPaKTUKU
19 [Tpu3Haky AeIMMOCTH, PA3JI0KEHHS HA
MHOKUTENN HaTypaJIbHBIX YUCEIl
20 [Tpu3Haky AeIMMOCTH, PA3JIOKEHUS HA
MHOKUTENH HaTypaJIbHBIX YUCEIl
71 Peanpubie 3aBucumocT. [Ipsimast u oOpat-
Hasi IPONOPLIUOHATIBHOCTU
2 Peanbubie 3aBucumoctu. [Ipsimas u o6pat-
Hasi IPONOPLUUOHAIBHOCTU
23 Peanbnbie 3aBucumoctu. [Ipsmast u oo6part-
Hasi IPONOPLUOHAIIBHOCTU
24 Peanbnbie 3aBucumoctu. [Ipsmast u o6part-
Hasi IPONOPIUOHATIBHOCTU
)5 KonrponbHas pabora no reme "Parmonans-
Hble yucia'
bu6mmorexa [IOK
26 bykBeHHBIE BBIpAKEHUS https://m.ed AT
PS://M.€dSO0.ru €ec
7 [Iepemennsle. [lonmycTuMBbIe 3HaYEHUS
NIEPEMEHHBIX
28 Dopmysl
29 Dopmyisl




[IpeoOpa3zoBanre OYKBEHHBIX BHIPAKCHHM,

30 ACKPBITHE CKOOOK U MPUBEIEHNE MOT00HEIX bubmorexa [IOK
packp PHBEA s https://m.edsoo.ru/7f41fafa
cJIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
31 ACKPBITHE CKOOOK U MpHBEIEHUE MOT00HBIX bubmorexa [IOK
pacxp PHBOA A https:/m.edsoo.ru/7f41£d70
cJIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
32 pacKpbITHE CKOOOK U MPUBEICHUE MOAOOHBIX
cllaraeMbIX
[IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH,
33 pacKpbITHE CKOOOK M IIPUBEACHHUE MOTOOHBIX
cllaraeMbIX
a4 CBolicTBa CTENEHU ¢ HATYPAJIbHBIM [TOKa3a- bubnuoreka [IOK
TeJIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENIEHU C HATYPAJIbHBIM MOKa3a- bubnuorexa [JOK
TEIIEM https://m.edsoo.ru/7f42154e
36 CBoiiCTBa CTENIEHU C HATYPaAJIbHBIM MOKa3a- bubnnoreka [JOK
TEJIEM https://m.edsoo.ru/7f4218be
bu6nmoreka [JOK
37 MHuoro4JieHbl
https://m.edsoo.ru/7f42276¢e
bu6nmoreka [JOK
38 MHuorouJieHbl
https://m.edsoo.ru/7f422930
39 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bu6nmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6mmorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHue, BRBIUNTAaHUE, YMHOKEHHE bu6mmoreka [JOK

MHOTI'OYJICHOB

https://m.edsoo.ru/7f423182




bu6mmoreka [IOK

43 POpMYJIEI COKPAIIEHHOTO YMHOMKCHHS hitps:/m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f424c12
46 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyJibl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4251d0
bu6mmoreka [IOK
48 Pa3znoxxeHne MHOro4JI€HOB HA MHOKUTEIU
https://m.edsoo.ru/7f423312
bubmuorexa [JOK
49 Pa3znoxxeHne MHOro4JI€HOB HA MHOKUTEU
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEIH bubmmorexa [TOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHne MHOro4JI€HOB HA MHOKUTEIU
50 Kontponbnas padota o teme "Anredpan-
YECKUE BBIPAKECHUS"
53 YpaBHeHue, rpaBuiia Ipeoodpa3zoBaHus
ypaBHEHUSI, PABHOCWJIHBHOCTh YPaBHEHUM
54 JIuneliHOE ypaBHEHHE C OHOU IIEPEMEHHON,
pelIeHUEe JIMHEMHBIX YpaBHEHUI
55 JInHeitHoe ypaBHEHHE C OJTHOM ITEPEMEHHOM, bubnuoteka [JOK
peleHne JIMHENHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JInHeitHoe ypaBHEHUE C OJTHOM MTEPEMEHHOM,
pelIeHUe JIMHEMHBIX YPaBHEHUI
57 Pemienne 3agau ¢ noMoOIIbIO YPaBHEHH I bubmmorexa [TOK
https://m.edsoo.ru/7f42064¢e
. bubmuorexa [JOK
58 Pemenne 3aga4d ¢ mOMOIIBIO YPaBHEHHI

https://m.edsoo.ru/7f420806




bu6mmoreka [IOK

59 Pemienue 3amayd ¢ moMouip0 ypaBHEHUM hitps-//m.cdsoo.r/ 7420940
60 Pemienue 3aga4d ¢ moMOIIbIO YPaBHEHH I bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e
61 JIuneitHoe ypaBHEHUE C IByMs IEPEMEHHBI- bubnnoreka [HOK
MU U ero rpadux https://m.edsoo.ru/7f427¢32
& JIuneliHoe ypaBHEHHE C JBYMS IEPEMEHHBI- bubnmoreka [JOK
MU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JINHEMHBIX YPAaBHEHHM C JIBY- bubnmoreka [JOK
M IIEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JMHEHHBIX YPABHEHUM C BY-
Msl IEpEMEHHBIMU
65 Cucrema 1ByX JMHEHHBIX YPABHEHUM C JBY-
Ms1 [IEPEMEHHBIMU
66 Cucrema /1ByX JJUHEHHBIX YPaBHEHHH ¢ BY-
Msl IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUI Buommorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUI bubmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI bubmmorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUI
71 Pewienue cucreM ypaBHEHUN
7 Kontponbnast padota mo teme "JInHelinbie bubmuorexa [JOK
ypaBHeHHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoi bubmorera [JOK
https://m.edsoo.ru/7f41de76
74 YUucnoBble IPOMEXKYTKH bubmorexa HOK

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




75

UucnoBble TPOMEXYTKH

PaccrosiHue Mex 1y 1ByMsI TOYKaMH KOOp-

76 . .
JIMHATHOM TIPsIMOIA
77 PaccTosHue Mexny IByMs TOUKaMU KOOP-
JUHATHON TIPSIMOM
73 [IpssMmoyrosibHas cucTeMa KOOpAWHAT Ha bubnmoreka [JOK
ILUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucreMa KOOPAMHAT HA bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
bubmuorexa [JOK
IT
80 pUMepHI TpaduKOB, 33JaHHBIX POPMYIaMHU hitps-//m.cdsoo.ru/7f4 1e8a8
bubmuorexa [JOK
81 I1
PHMEPEI IPaQHKOB, 3a1AHHbIX GopMyTamn https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3anaHHBIX GopMymamu
83 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMyTIaMu
84 Urenue rpad)uKoB peajibHbIX 3aBUCHMOCTEH bubmorexa LHOK
p p https://m.edsoo.ru/7f41ea24
85 Urenue rpauKkoB peaibHbIX 3aBUCHUMOCTEN
bu6nmoreka [JOK
86 ITo e
HATHE QYHKLIH https://m.edsoo.ru/7f41ef06
87 I'padux pynkumu
N . bubmuorexa [JOK
88 CroiicTsa ymKumii https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
89 CroiicTsa ymKimii https://m.edsoo.ru/7f41f1fe
. bubnmoreka [JOK
20 Juneittias Gymkus https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
1 Jluneit
? uHeiias Qynicuns https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduka TUHEHHON QyHKIIUN bubnnorexka [JOK




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

93 [Toctpoenue rpaduka TMHEHHON (YHKIIHH 1
94 I'padux pynkuuum y =[x| 1
95 I'paduk pynkuuu y =|x| 1
96 KonTtponsHast padora no Teme "Koopannatsl | bubmumorexa [IOK

u rpaduxu. Oyaxn" https://m.edsoo.ru/7f41£50a
97 [ToBTOpEHKE OCHOBHBIX MOHATUN U vMeTOILOB | bubnnoreka [HOK

Kypca 7 Kiacca, 0000IeHIe 3HAHHA https://m.edsoo.ru/7f429c6¢
08 IToBTOpEHNE OCHOBHBIX MOHATUN U METOOB | bubnuorexa [JOK

Kypca 7 kiacca, 000011eHIe 3HaHHH https://m.edsoo.ru/7f429132
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bubnnorexa [JOK

Kypca 7 xinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB | bubnnoreka [HOK

Kypca 7 xinacca, 00001IeHre 3HaHUHA https://m.edsoo.ru/7f42a27a
101 HroroBast kKoHTpoIbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bubnuorexa [IOK

Kypca 7 kiacca, 000011eH1e 3HaHui https://m.edsoo.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




8 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabubie IIpakruueckue Aara unpponbie
Bcero H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 KBanpaTHblii KOpeHb U3 yHnCIia 1 bubamorexa LOK
https://m.edsoo.ru/7f42d452
bubnmnoreka HOK
2 [Tonarue 06 UppaOHAIEHOM YHCIIE 1 hitps-//m.c dsof)l.ru 1476832
3 JlecaTUUHbIE TPUOIINKEHUS |
UppaLMOHAIIbHBIX YHCET
4 JlecaTUUHbIE TPUOIINKEHUS |
UppaloOHaIbHBIX YUCET
5 JleficTBUTENBHBIC YKCTIA 1
6 CpaBHeHME ICHUCTBUTEIBHBIX YHUCEIT 1
7 CpaBHeHHE 1€ CTBUTENIBHBIX YUCEI 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUaa X*> = a 1
10 CBoiicTBa apupMeTHUECKUX KBaJPaTHBIX | bubmuoreka [IOK
KOpHEM https://m.edsoo.ru/7f42d862
1 CBoiicTBa apupMeTHUECKUX KBaJPaTHBIX 1 bubnmnoreka [HOK
KOpHEH https://m.edsoo.ru/7f42d862
2 [IpeoOpa3oBaHye YMCIOBBIX BBIPAXKEHUH, | bubmmnoreka HOK
CoJiepKallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42dd26
13 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, 1 bubmuorexa [IOK
coJiepKallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, ] bubmuoreka [IOK
COZEpIKaIlNX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUH, 1 bubmuoreka [JOK

coJiepKalllnX KBaJApaTHbIE KOPHU

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




but6mmoreka [IOK

16 (CTemneih ¢ NeBIM MoKasaTeTeM https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anuch yncia. Pasmepsr 00b-
€KTOB OKpY>Karolero mupa (ot 3jieMeHTap-
17 HBIX qacfn}; o Ilclj)CMqu(I:)KH(x OGT:GKTOB),p bubnmorexa LIOK
https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOILIECCOB B OKPYKAIOIIEM
MuUpe
18 CBoiicTBa CTENEHU C IIEJIBIM MTOKa3aTelieM bubmmorexa [JOK
https://m.edsoo.ru/7f435648
19 CBoOIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM bubmmorexa [TOK
https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelIeM bubmorexa [IOK
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM buGnuorexa [IOK
https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM buGnuorexa [IOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuiieH
24 KBagpartsslii TpéxuneH
)5 PasnoxeHue KkBagpaTHOro TpEX4sacHa Ha bubnmnoreka [HOK
MHOXHUTEIU https://m.edsoo.ru/7f42fd38
26 Paznoxxenne kBaipaTHOro TpEXUIeHa HA bubmuorexa [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f42fd38
KontponbHas padota mo temam "KBaapar-
27 HbIE If)OpHI/I. CTpeneHH. KBagpartuslit v bubmmorexa LIOK
" https://m.edsoo.ru/7f42ec80
TpexwieH
bubmuoreka [{OK
28 Aurebpantieckas 1poor https://m.edsogru/7f430382
79 JlonmycTrMBble 3HaYEHUs IEPEMEHHBIX, BXO-
JSIIMX B areOpanveckue BeIpaKeHUs
30 JlonmycTrMBble 3HaYEHUs IEPEMEHHBIX, BXO-




JSIITUX B alITeOpanyecKue BhIPpaKEHUS

31 OcCHOBHOE CBOMCTBO alredpanveckon bubnmnoreka HOK
npobu https://m.edsoo.ru/7f4308e6

. bubnmnoreka HOK
32 Coxpauetiite 1podeit https://m.edsocL).Iru/7f430a8a

. bubmmoreka [JOK
33 Coxpauetue apobeit https://m.edsofru/7f430f44

. bubnmoreka [JOK
34 Coxpamene apodei https://m.edsofru/7f430f44

35 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE U JIe- bubnunoreka LIOK
JICHUE anreOpandecKux apooeit https://m.edsoo.ru/7f43128¢

36 CnoxxeHue, BBIYMTaHUE, YMHOKEHHUE U Jie- bu6nunorexa LIOK
JIeHHE alre0pandeckux Ipooei https://m.edsoo.ru/7f4315¢0

37 CnoxxeHue, BBIYMTaHUE, YMHOKEHHUE U Jie- bubnunoreka LIOK
JIeHWe anreOpanvecKux apooeit https://m.edsoo.ru/7f4318c2

18 CnoxxeHue, BRIYUTAHUE, YMHOXKEHHUE U Jie- bubnunoreka LIOK
JieHre anredpanveckux apooeit https://m.edsoo.ru/7f431a20

39 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubmuoreka [IOK
anredpandeckue Apoou https://m.edsoo.ru/7f43259¢

40 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubmmnoreka HOK
anrebpanveckue 1poou https://m.edsoo.ru/7f432736

A1 [IpeoOpa3oBanue BbIpaXeHHH, COepIKALUX bubmuoreka [IOK
anredpandeckue Apooun https://m.edsoo.ru/7f432736

4 KonrtponsHas pabora no teme "Anredpau- bubmuoreka [IOK
yeckas 1poop" https://m.edsoo.ru/7f431d36

bubnmnoreka [JOK
43 Keanpartoe ypasHeie https://m.edsogru/7f42eela

44 HenosHoe kBasipaTHOE ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela

45 HemnosHoe kBapaTHOE ypaBHEHUE bubnmnoreka [JOK




https://m.edsoo.ru/7f42eela

46 dopmysa KOpHEH KBaIpaTHOIO ypaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42£158
47 @opMyia KOpHEU KBaIpaTHOIO YpaBHEHUs bubmmorexa [JOK
https://m.edsoo.ru/7f42£3f6
N bu6nmmoreka [IOK
48 dopMyIia KOpHEWU KBaJPaTHOTO YpaBHEHUS
https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa LIOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIMXCS K KBa/I- Bu6mmoteka [JOK
paTHbIM https://m.edsoo.ru/7f43c542
50 Pemrenne ypaBHeHul, cBOAAIIMXCA K KBaJI- bubnuorexa [IOK
paTHBEIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume qpoO6HO-palliOHANILHBIE bubmmoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpoObHO-palliOHAIbHbIE bubmmnoreka HOK
ypaBHEHHU https://m.edsoo.ru/7f432bbe
55 Pemrenne TeKCTOBBIX 3a71a4 C IIOMOIIBIO bu6nmorexa LIOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c¢
56 Penienne TeKCTOBBIX 33/1a4 C TOMOIIBIO bu6mmoreka IIOK
KBaJpaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42£8f6
57 KonTponbnas padora no teme "KBagparHbie bubmmnoreka HOK
ypaBHEHUA" https://m.edsoo.ru/7f4301{2
JIuneliHOEe ypaBHEHHE C JIBYMS IIEPEMEH-
58 HBIMH, €ro rpaduK, IpUMEpHI pelIeHUs
YpaBHEHUH B LENBIX YUCIIAX
JIuneitHOe ypaBHEHHE C IBYMs IEPEMEH-
59 HBIMH, €ro TrpaduK, IPUMEPHI PEIIeHUs

YPaBHEHUH B IEJBIX YUCITAX




JIuHeitHoe ypaBHEHUE C IByMs IEPEMEH-

60 HBIMH, €T0 TpaduK, IPUMEPHI peIICHUS
YPaBHEHHH B LIENbIX YUCIIAX
61 Pemenue cucrem AByX JIMHENHBIX YpaBHE-
HUU C IByMS IEPEMEHHBIMU
62 Pemenue cucrem AByX JIMHENHBIX YpaBHE-
HUH C IBYyMs IEpEMEHHBIMU
63 Pemienue cucrem AByX JIMHEHHBIX YpaBHE-
HUH C IBYyMs IEPEMEHHBIMH
64 [IpuMepsl perieHus: CUCTEM HENMHENHBIX
YPaBHEHUN C IByMs IIEPEMEHHBIMU
65 [IpuMeps! penieHus: CUCTEM HEJTMHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU
I'paduueckas MHTEpIIpeTaLUs YpaBHEHUS C
. bubmuoreka [IOK
66 JBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
. https://m.edsoo.ru/7f43d6d6
YPaBHEHUH C IByMS IIEPEMEHHBIMU
I'paduueckas MHTEpIIpeTaLUs YpaBHEHUS C
67 JIBYMS IIEPEMEHHBIMU U CUCTEM JINHEUHBIX bubamorexa LOK
YMA TIEPS https://m.edsoo.ru/7f43d6d6
YPaBHEHUI C IByMS IEPEMEHHBIMU
68 Pemrenne TeKCTOBBIX 3a]1a4 € TIOMOIIBIO CH-
CTEM ypaBHEHUI
69 PerreHne TeKCTOBBIX 3aJ1a4 C IIOMOIIBIO CH-
CTEM ypaBHEHUI
70 PerreHne TeKCTOBBIX 3aJ1a4 C IIOMOIIBIO CH-
CTEM ypaBHEHUI
71 UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
72 UucoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM ITEpeMEHHOMN
74 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEH- bubmuoteka [IOK

HOH U UX pelICHUE

https://m.edsoo.ru/7f42c692




JIuHeiiHbIe HEPABEHCTBA C OJHON EPEMEH-

bubnunoreka LIOK

7 HOUW U UX pelIeHUe https://m.edsoo.ru/7f42c840
76 an{eﬁﬂble HEPaBEHCTBA C OJHOU IIEPEMEH-
HOI U UX pelIeHne
77 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM bubnmnoreka HOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢
79 CucreMsl JII:IHGI\/JIHBIX HEPABEHCTB C OJHOM
MIEPEMEHHON U UX pelIeHHE
20 N3o0pakeHue pemeHus JUHEHHOTO Hepa- bubnnorexa [JOK
BEHCTBA U UX CUCTEM Ha YUCIIOBOM IIPSAMOM https://m.edsoo.ru/7f42c9e4
81 N300paxeHue pemieHus JMHEHHOTro Hepa- bubmmoreka [JOK
BEHCTBA M MX CUCTEM HA YHCIIOBON MPAMOM https://m.edsoo.ru/7f42c9e4
2 KonTponbnas padora no temam "HepaBeH-
ctBa. CucTeMbl ypaBHEHUI"
33 Tomsrue dyHKIIN bubmuoreka [IOK
https://m.edsoo.ru/7f433c12
84 OO6acth ornpeAeieHns] © MHOXKECTBO 3Ha- bubnnorexa [JOK
yeHui QyHKInN https://m.edsoo.ru/7f433d84
85 CrniocoObI 3a1anust PyHKIHIA
86 I'paduk pynkumn
g7 CBoiicTBa pyHKIINHU, UX OTOOpaKEHUE HA
rpaduke
88 Urenue u noctpoeHue rpapukoB GyHKIUI
29 [Tpumeps! rpadukoB GyHKINH, OTpaxaro-
IIUX peajibHbIEe MPOLECCHI
DyHKIUH, OTHUCHIBAIOLINE MIPSIMYIO U 00-
90 pa};Hyfo HpOHOpI_[I/IOHamJIBHLIS 3al:]I/ICI/IMOCTI/I, Bubmmorexa [IOK

uX rpauku

https://m.edsoo.ru/7f434bbc




91 l'unep6ona 1
92 I'umep6ona 1
bu6nmoreka [IOK
r =x? 1
93 padpuic byttt y = X https://m.edsoo.ru/7f4343¢2
bu6nmoreka [IOK
94 r =x? 1
paduic pymiciuiin y =X https://m.edsoo.ru/7f434572
Oyukiuu y =x2, y = x>, y = Vx, y = [X|; rpa-
95 (bI?IIIII{GCLI(OC yemeH};Ie aZHeHnﬁ}II/I CI|/IC|Tel\IjI 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f434d38
YpaBHCHHIA
Oyuknmu y =x2, y = x3, y = ¥Xx, y = |X|; rpa-
96 (bl?lltll{ei(oe yemeH}I]/Ie aZHeHI/IIZ}I]/I CI|/IC|T61\1:; 1 bubmorexa HOK
vp yp https://m.edsoo.ru/7f434eb4
YpaBHCHHIA
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 U 8§ Ki1accoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/7f4371aa
08 IToBTOpPEHME OCHOBHBIX MOHATHI U METOOB | bubnuoreka [IOK
KypcoB 7 u 8 KJ1accoB, 0000IICHHE 3HAHUN https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | bubnmnorexa [JOK
KypcoB 7 u 8 KjaccoB, 000011eHne 3HaHUH https://m.edsoo.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX IIOHATUIN U METOLOB 1 bubnmnoreka [HOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/7f4376b4
bu6mmoteka IIOK
101 14 1
0 TOroBas KORTPOIbIAs pabora https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB | bu6mmoreka IIOK
KypcoB 7 u 8 KjaccoB, 00001eHrne 3HaHU I https://m.edsoo.ru/7f437858
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara upposbIe
n/n Tema ypoxa Bcero Konrpoxbnvie  Ipaxririeckie fI[Sy‘leHI/IH :)Iﬁl()l;l;OBaTeJILHLIe
padoTbI padoThbI pecypenr
ParnmonanbsHble yncia, upparuoHaIbHbIe
1 YuCia, KOHEUYHbIE M OECKOHEYHBIE ACCITHY- 1
HBIE 1poOH
MHOXECTBO AEUCTBUTCIBLHBIX UHCE; ICH-
2 CTBUTEJIbHBIC YHCIIa KaK OECKOHEYHBIE 1eCs- 1
THYHBIE IPOOH
B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKTY
3 MHOECTBOM JICUCTBUTEIBHBIX YUCEN U 1
MHO>ECTBOM TOYEK KOOPAUHATHOU IPSAMOKN
CpaBHeHHE IEUCTBUTENBHBIX YHCEI, apu Q-
4 METHYECKUE AEHUCTBUS C JEUCTBUTEIbHBIMU 1
YUCIaMHU
5 [TpubnmxE€HHOE 3HAUCHNE BETHYUHBI, TOY- |
HOCTb NMPUOTUKECHUS
Oxpyrienue yncesn 1
Oxpyrienune uncen 1
8 [Ipukuaka u olleHKa pe3yabTaTOB BHIYHCIIE- |
305078
9 [Ipukuaka u olleHKa pe3yabTaTOB BHIYHCIIC- 1
HHMN
10 JIuneiinoe ypaBHeHue. Penienue ypaBHEeHUH, | bubnmnorex [JOK
CBOJISIIIIAXCS K JINHEUHBIM https://m.edsoo.ru/7f43bf66
1 JInneliHoe ypaBHeHue. PellieHne ypaBHEeHUH, |
CBOJIAIINXCS K TUHEUHBIM
12 KBagparnoe ypaBHeHue. Pemenue ypaBHe- 1 but6mmorekxa [IOK




HUM, CBOSIINXCS K KBaIpaTHBIM

https://m.edsoo.ru/7f43c542

13 KBagparnoe ypaBHeHue. Penienue ypasHe- bubnuoreka [JOK
HHM, CBOASIIMXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
14 bukBaznpaTHbie ypaBHEHUs bubamorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43¢c3d0
[IpuMepsl perieHus ypaBHEHUN TPEThEeU U
16 YETBEPTOU CTEIICHEN pa3IOKECHUEM HA MHO-
KUTENN
[Ipumepsl pelieHnst ypaBHEHUN TPETbeN U
17 YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHO-
KUTENN
18 Pemenue 1poOHO-paliMOHaNIbHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-pallMOHaNIbHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
20 Pemenuie TeKCTOBBIX 3a7a4 anredpandeckum
METOJIOM
o1 Pemienue TekcTOBBIX 33au anredpandeckum
METOJIOM
2 Pemennie TekCTOBBIX 3a7a4 anredpandeckum
METOJIOM
o KonrtponbHas pabota o Teme "YpaBHeHUs ¢
OJIHOM MepeMEHHOI"
24 YpaBHEHUE € 1BYMS IEPEMEHHBIMU U €TI0 bubnuoteka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U €TI0 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX TUHENHBIX YPaBHEHUH C ABY-




Ms IEPEMEHHBIMH U €€ peleHne

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C ABY-

27 Ms1 IIEPEMEHHBIMU U €€ PEIICHUE
)3 CucreMa IByX JIMHEHWHBIX YPaBHEHUH C ABY-
M3 [IEPEMEHHBIMU U €€ pellIeHne
29 CucreMa IByX JIMHEHWHBIX YPABHEHHH C IBY-
M3 [IEPEMEHHBIMU U €€ pellIeHNe
Pemenue cucreM qByX ypaBHEHUM, OJHO U3
30 KOTOPBIX JINTHEWHOE, a IPyroe — BTOPOi bubmmorexa [JOK
https://m.edsoo.ru/7f43d23a
CTENEeHU
Pewrenue cucreM qByX ypaBHEHUM, OTHO U3
31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU bubmmorexa LIOK
https://m.edsoo.ru/7f43d55a
CTEIEeHU
Pewrenue cucreM qByX ypaBHEHUM, OTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIEHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
33 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOH
CTEIIEHU
34 I'padnueckas mHTEpIIpETALINS CUCTEMBI
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
35 Pemennie TeKCTOBBIX 33724 anredpandeckum
crocoo6oM
36 Pemenrie TeKCTOBBIX 33724 anredpandeckum
crocoooM
37 KonTponbnas padora no teme "Cucremsl
ypaBHeHHUH"
38 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA Bubmmorexa [IOK

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




40 JIuneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEH- bubnmoreka [JOK
HOU U UX pEelIeHUE https://m.edsoo.ru/7f43af08
Al Jlunelinbie HEpaBEHCTBA C OJIHOM NIEPEeMEH- bubmmoreka [JOK
HOH U UX pelIcHUE https://m.edsoo.ru/7f43af08
4 JIuHeiiHbIe HEPaBEHCTBA C OAHOM NIEPEMEH- bubmuorexa [{OK
HOH U UX pelICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl JII:IHeﬁHLIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN U UX pEeLICHUE
44 CucreMsl JII:IHGI\/JIHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHON U UX pELICHHE
45 Cucremsl JII:IHeﬁHHX HEPaBEHCTB C OAHOU
MIEPEMEHHON U UX pelIeHHE
46 KBanpaTHbie HepaBeHCTBA U UX PEILICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEpaBEHCTBA U UX PEIICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEHCTBA U UX pEILLIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEPaBEHCTBA U UX pEILLICHUE
50 KBanpaTHble HEpaBEHCTBA U UX PEILIEHUE
51 I'paduueckas uaTEpIIpETALIMS HEPABEHCTB U bubnnorexa [JOK
CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMUA https://m.edsoo.ru/7f43b098
50 I'padmueckas nHTEpIpeTallis HEPABEHCTB U
CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU
53 Kontponbnas padota mo teme "Hepapen-
cTBa"
54 KBanpatuunas ¢pynkus, e€ rpaduk u cBoi- bubmuorexa [IOK
CTBa https://m.edsoo.ru/7f4396¢c6
55 KBagpatuunas GyHkuus, e€ rpaguk u cBoii- bubmuoreka [JOK

CTBa

https://m.edsoo.ru/7f439842




56 KBanpartuunas ¢pynkius, e€ rpaduk u cBoi- bubnmoreka [JOK

CTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboa, KOOpAUHATHI BEPIINHBI Tapado- Bu6mmoteka [JOK

JIbI, OCb CHMMETpPHH MapaboIIbl https://m.edsoo.ru/7f439eb4
58 [TapaGona, KoopIMHATHI BEPIIUHBI Tapabo- bubnmnoreka HOK

JIbl, OCh CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEpUIMHBI Tapabo- bubmmoreka [JOK

JIbI, OCb CHMMETPHH T1apadOJIbI https://m.edsoo.ru/7f43alac
60 [Tapaboa, KOOpIUHATHI BEPIINHBI Tapado- Bu6mmoteka [JOK

JIbI, OCh CHMMETPHUH TapadOoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboina, KOOpAMHATHI BEPUIMHBI Tapado- bubnuoreka [IOK

JIbl, OCb CUMMETPUHU 11apadoJIbl https://m.edsoo.ru/7f43a526
& [Tapaboina, KOOpAMHATHI BEPUIMHBI Tapabo-

JIbl, OCb CHMMETPHH 1apaboIibl
63 I'paduxu Gynkmmii: y = kx, y =kx + b,

y=k/X, y=x°, y=vX, y=[X|
64 I'padpuxu pynkmmii: y =kx, y=kx + b,

y=k/x, y=x°, y=vX, y=[x|
65 I'padpuxu Gynkmmii: y =kx, y=kx + b,

y=k/x, y=X°, y=vX, y=Ix|
66 I'paduku pynkuumii: y = kx, y=kx + b,

y=k/x, y=x*, y=vx, y=[x|
67 I'padpuxu pynxmmii: y =kx, y=kx + b,

y=k/x, y=x*, y=vX, y=[x|
68 I'padpuxu pynkmmii: y =kx, y=kx + b,

y=k/x, y=x*, y=vX, y=Ix|
69 KonrtponsHas padora o teme "®@ynkuun" ngg;jg::;;gﬁ}; £43ab%4
70 IToHsATHE YNCIIOBOM MOCIIEI0BATEILHOCTH bubmmoreka LIOK

https://m.edsoo.ru/7f43e6¢c6




71 3ajaHue Nocaea0BaTeIbHOCTH PEKYPPEHT- bubnmoreka [JOK
HOH (opmysoit u popMyIIoi n-ro djieHa https://m.edsoo.ru/7f43ebda
7 Apudmernyeckas U reoMeTpudecKas Bu6mmoteka [JOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas ¥ reoMeTprUIecKas bubnmnoreka HOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
dopMyIbl N-ro YjaeHa apuhMEeTUIECKON U
. . bubnuorexa [JOK
74 r€OMETPUYECKON TPOrPECCUl, CYMMBI IIEP-
https://m.edsoo.ru/7f43f58a
BBIX N YICHOB
@opmMyITbl N-ro WieHa apuPpMeTHIECKOHN 1
. . bubnnorexa [IOK
75 F€OMETPUYECKON TPOrPECCUil, CYMMBI IIEP-
https://m.edsoo.ru/7f43ef2c
BBIX N YJICHOB
@®opmMyITel N-ro WieHa apuPpMEeTHIECKOH 1
. . bubnnorexa [IOK
76 T€OMETPUUYECKON MTPOTPECCHl, CYMMBI TIEP-
https://m.edsoo.ru/7f43f0c6
BBIX N YWICHOB
@DopMyJIbl N-To WieHa apuPMEeTHUECKON U
77 r€OMETPUYECKON ITPOTPECCUI, CYMMBI T1€ bubmmorexa [TOK
P potp » O™ P https://m.edsoo.ru/7f43f72e
BBIX N YICHOB
@DopMybl N-To YieHa apuPMEeTHIECKON U
N N bubnuoreka [{OK
78 T€OMETPUYECKON MPOTPECCHl, CYMMBI TIEP-
https://m.edsoo.ru/7f43f8a0
BBIX N YJICHOB
N300paxkeHne 4ieHOB apuPMETHUECKOM U
79 r€OMETPUYECKON MPOTrPECCUIl TOUKAMH Ha
KOOPJMHATHOM MJIOCKOCTH
N3006paxeHune 4wieHOB apupMeTHIECKO U
80 reOMETPUYECKON TPOTrPECCUI TOUKAMH HA
KOOPJMHATHOMN MJIOCKOCTH
81 JIMHENHBIN U SKCIOHEHIMAIBHBIA POCT
bubnmnorexa [JOK
82 CnoskHbIe TPOLIEHTHI 5
https://m.edsoo.ru/7f43fe0e
83 Cno>xHbl€ MTPOLIEHTHI bubnmnorexa [JOK




https://m.edsoo.ru/7f4401a6

Kontponbhas padota mo teme "Hucnosbie

bubnunoreka LIOK

84
OCJIEN0BATEILHOCTH" https://m.edsoo.ru/7f4404{8
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIUs
25 3HaHUH. 3anuch, CpaBHEHUE, ACHCTBUS C
JNeHCTBUTENLHBIMH YUCIIAMU, YUCIIOBAS MPS-
Mas
26 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aITUs
3HaHuH. IIpOLEHTHI, OTHOILIEHM S, IPONIOPLIUH
27 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHuil. OKpyriaeHue, npulInKEHUE, OLIEHKA
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
. bubnnorexa [IOK
88 3HaHUU. Perienne TeKCToBBIX 3a1a4 apudme-
https://m.edsoo.ru/7f443b12
TUYECKUM CIOCOO0M
[ToBTOpEeHME, 00600IIEHNE ¥ CHCTEMAaTH3AITUS
. bubnnorexa [IOK
89 3HaHuil. Penienne TekcTOBBIX 3aa4 apudme-
https://m.edsoo.ru/7f443cd4
TUYECKUM CTIOCOO0M
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
. bubmuoreka [{OK
90 3HaHUU. PerieHne TeKCTOBBIX 3a1a4 apudme-
https://m.edsoo.ru/7f443fea
TUYECKUM CTIOCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
. bubmuoreka [{OK
91 3Hanui. [IpeobpazoBanue anredOpandecKux
~ https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE U CUCTEMAaTH3AIUS
. bubnuoteka [JOK
92 3Hanui. [IpeobpazoBanue anredpanueckux
_ https://m.edsoo.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHSI
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJBHOM

NPOT'PAMMBI
7 KIIACC
Kox nposeps- . .
€MOT0 pesy.h- IIpoBepsieMble npeMeTHBIE Pe3yJbTAThl 0CBOCHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
rara OCHOBHOTI0 00111er0 00pa3oBaHUA
1 Uucna v BEIYUCIICHUS
11 BrimonuaTe, coderast ycTHBIC M MICEMEHHBIE MIPUEMEBI, apu(METHIEeCKHe NEHCTBUS ¢ ParliOHATEHBIMA
qHUCIaMU
12 Haxomuts 3Ha4eHUs YUCTIOBBIX BBIPAXEHUH, IPUMEHATH Pa3HOOOPa3HbIE CIOCOOBI U MPHEMBI BEIUHCIIE-
HUSI 3HAYCHUH IPOOHBIX BRIPAKEHUH, COIeprKaIluX OOBIKHOBEHHBIE U ICCSITUIHBIC IpoOH
13 IlepexoauTh OT omHON (OPMBI 3amMCH 4YHCEN K Apyroil (IpeoOpa3oBBIBaTh IECATUYHYIO IpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO JICCATUIHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAOYNBATH PAIMOHAIBHBIC YHCIIA
1.5 OKpyTJIATh YnCia
1.6 BEITOMHATE IPUKUAKY W OLIEHKY pe3yibTaTa BBEIYMCICHHUH, OLEHKY 3HAYEHHH YUCIOBBIX BBIPAYKCHUH.
BhInonHATh AEHCTBUS CO CTENEHIMHU C HaTYPaJIbHBIMU MOKa3aTeIsIMU
1.7 ITpuMeHSITh IPU3HAKU IETUMOCTH, Pa3lI0KeHHE HA MHOXKUTEIIN HATypaJIbHBIX YHCEI
Pemate mpakTHKO-OPHEHTHPOBAHHEBIC 33Ja4M, CBSI3aHHBIE C OTHOIIEHHEM BEIMYWH, MPOIOPIIHOHAIE-
1.8 HOCTBIO BEJIWYMH, IPOLIEHTAMH, HHTEPIPETHPOBATh Pe3yibTaThl PEUICHUS 3aJad ¢ Y4ETOM OrpaHu-
YCHUIl, CBSI3aHHBIX CO CBOMCTBAMU paccMaTpPHBAEMBIX 00BEKTOB
2 AnreOpanveckue BIPOKESHUS
21 Hcnone3oBath anreOpanyeckyr0 TEPMUHOJOTHIO U CUMBOJHKY, MIPUMEHATh €€ B NPOIECCe OCBOCHMS
) y4eOHOro MaTepraia
2.2 Haxomuts 3HaueHns OYKBEHHBIX BBIPKEHHUH IPH 3aJaHHBIX 3HAYCHUSIX TePEMEHHBIX
23 BeimonuaTe npeobpa3oBaHus 1IETIOr0 BHIPAKEHUS B MHOTOWICH IPUBEICHUEM IMOJOOHBIX CIAaraeMbIX,
) PACKpBITHEM CKOOOK
24 BhINONHATE yMHOXKEHUE OHOWICHA HA MHOTOYICH M MHOTOYJIEHA HA MHOTOWIEH, IPUMEHATh (POpMYIIbI
KBaJjpaTa CyMMBI M KBapaTa pa3HOCTU
25 OcCyIecTBIATE pa3IoKeHHe MHOTOWICHOB HA MHOKUTEIH C IIOMOIIBIO0 BBIHECEHUS 32 CKOOKH OOIIEro
MHOXHTEJIS, TPYIIITHPOBKH CJIATaeMbIX, IPUMEHECHUS (POPMYN COKpAIIEHHOTO YMHOXKEHHUS
)6 [Tpumensars npeo6pagosjva}1m[ MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33]a4 U3 MaTEMAaTHKH, CMEKHBIX
MPEIMETOB, U3 PEaTbHON MPAKTHKH
2.7 Vcnionp30Bath CBOICTBA CTENEHEH ¢ HATYpaIbHBIMU ITOKA3aTEIIMH JUI IpeoOpa30BaHsl BEIPaXXKCHUH
3 YpaBHEHHUS B HEPABCHCTBA
31 Pemate nuHEHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NPUMEHSAS MPaBWIA MEPEX0Ja OT HMCXOIHOIO
) yYpaBHEHUsI K paBHOCHIBbHOMY eMy. ITpoBepsiTh, SIBISETCS JIM YUCI0 KOPHEM YPaBHEHHUS
3.2 [TpumensTs rpadudecKie METOIBI IPU PENICHUH JTHHEHHBIX YPAaBHEHUH W UX CHCTEM
33 ITonbupaTe mpuMepbl map dYHCeN, SBISIOIMIMXCA PEIIEHHEM JMHEHHOro ypaBHEHHS C IBYMs Iepe-
MEHHBIMHU
3.4 CtpouTs B KOOPAMHATHOW IIOCKOCTH Tpaduk TUHEWHOTO YpaBHEHHUS C OBYMS NMEPEMEHHBIMIE, IOJb-
3ysiCh Tpa(KOM, IPUBOJUTH IPHUMEPHI PELICHNUS] YPaBHEHUS
3.5 Pemmath cucteMsl IByX JHHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCIE TpaduIecKu
36 CocTaBisATh W pemiath JMHEHHOE ypaBHEHHUE HIIH CHCTEMY HHHeﬁHLIXVypaBHeHHfI 0 YCIIOBHIO 3aJIa4H,
HHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jaul MOJTYYEHHBIH pe3yspTar
4 Kooprmunats! u rpadgukn. OyHKIUT
41 N300paxars Ha KOOPIMHATHOHN MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 33JaHHBIM KOOPIUHATAM, JIy9IH, OT-
) PE3KH, HHTEPBAJIBI, 3aIIMCHIBATH YHUCIOBBIC MPOMEKYTKH Ha aNnre0pandecKoM SI3bIKE
4.2 OTtMmeuaTh B KOOPAMHATHON TJIOCKOCTH TOUKHU IO 33JJaHHBIM KOOPAMHATAM
4.3 Crpourts rpaduxy muHeHHBIX QyHKIMHA. CTponTh rpaduk GyHKIUHN y = [X|
44 OmnuceIBaTh ¢ MOMOLIBIO (DYHKIMH W3BECTHBIC 3aBUCHMOCTH MEXKIy BEIMYMHAMH: CKOPOCTh, BpeMs,
paccTosiHUe, IeHY, KOJIHIEeCTBO, CTOUMOCTh, PONU3BOUTEIHHOCTD, BpeMsl, 00bEM pabOTHI
4.5 Haxonmutp 3HaueHne QYHKIMH IO 3HAYCHHUIO e€ apryMeHTa
46 [Tonnmate rpaduueckuii crocod MPenCTaBICHUS U aHaNW3a MH(OPMALUK, W3BJICKATh M HHTEPIIPETH-
) poBaTh HHPOPMANHIO U3 TPAPHUKOB PEeaIbHBIX MTPOLECCOB M 3aBUCUMOCTEH




8 KIIACC

Kox nposeps- . .
CMOI0 DESVIIL IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMbl
pesy OCHOBHOTI0 00111eT0 00pa3oBaHus
Tara
1 Uucna v BEIYUCIICHUS
11 Ucnonp3oBaTh HaydajbHbIE NPEICTABIEHUS O MHOYKECTBE IEMCTBUTENIBHBIX YHUCEN Ul CPaBHEHUS,
) OKPYTJICHHS U BBIYMCICHHUN, H300paXkaTh JEHCTBUTENbHBIC YHCIIa TOUKaMU Ha KOOPAMHATHON IPAMOMA
[IpumensTs noOHATHE apUPMETHIESCKOTO KBAIPATHOTO KOPHS, HAXOIUTH KBaJpAaTHBIE KOPHHU, HCIOIB3YS
1.2 pH HEOOXOIUMOCTH KAIBKYIISITOP, BBHIIIOMHATH MPEoOPa3oBaHMS BBHIPAKCHUH, CONEpPIKAIINX KBaIpaT-
HbI€ KOPHH, HCTIOJIb3Ys] CBOMCTBA KOPHEM
1.3 Hcnons30BaTh 3amucy OOJBIIAX M MATBIX YHCEN C TIOMOIIBIO IECATHYHBIX Ipo0eii u creneHei yucna 10
2 AnreOpanveckue BIpOKESHUS
21 [IpyMeHATs TIOHSATHE CTENEeHU C LIeNBIM TMOoKa3aTeNeM, BBINOIHITH MpeoOpa3oBaHUsl BhIPAXKEHUH, CO-
) JiepKallliX CTEIEHHU C LIENbIM [10Ka3aTelIeM
29 BrInonHsATh TOXKAECTBEHHBIE IPeoOpa3oBaHus PALMOHATILHBIX BRIPAXKEHUH HA OCHOBE MIPABHII ICHCTBUIMA
) HaJI MHOTOWICHAMH ¥ AITeOpandecKIMU IPOOIMU
2.3 PackmanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKHUTEIH
24 [IpuMeHaTs mpeobpa3zoBaHMs BHIPAKEHHUM ISl PELISHHUs Pa3iIMYHBIX 3a]ad U3 MaTeMaTHKH, CMEXHBIX
) MPEeIMETOB, U3 PEAIbHOM MPAKTUKH
3 YpaBHeHUs 1 HEPABEHCTBA
31 Pemarp nuHelHbIe, KBaJpaTHbIE YPABHEHUS U pallMOHAJIbHBIE YPaBHEHUS, CBOSIIUECS K HUM, CUCTEMBI
) JIBYX YPaBHEHHH C JBYMsI IEPEMEHHBIMHI
[IpoBoauTe nmpocTeiiine ucciieoBaHusl YpaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCIE C IPUMEHEHUEM
3.2 rpaduyeckux MpelcTaBlieHUi (yCTaHaBIMBaTh, UMECT JI ypaBHEHHE WM CHUCTeMa ypaBHEHHUH pele-
HUSI, €CITH IMEET, TO CKOJIBKO, M IpoUee)
[lepexomuTh OT croBecHOH (OPMYIHMPOBKH 3amadd K e€ anreOpamdeckoil MOAENTH ¢ TOMOIIBIO CO-
33 CTaBJICHUS] YpaBHEHUS WJIM CHUCTEMBbl ypaBHEHH, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M 0JYyYEeHHBIH pe3yapTar
[IpuMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU, pellaTh JUHEWHble HEpaBEHCTBA
34 C OJIHOH mepeMeHHON U MX CUCTEMBI, AaBaTh rpaQUUECKy0 WILTIOCTPAIIMI0 MHOXKECTBA PELICHUH Hepa-
BEHCTBA, CUCTEMbI HEPaBEHCTB
4 OyHKIUN
[ToHnMaTe M HCIONB30BaTh (PYHKIIMOHAIBHBIE MOHATHUA U SA3bIK (TEPMHHBI, CHMBOJIUYECKHUE 0003Have-
4.1 HUS), OTIPENeIsATh 3HaueHne (PYHKIUHU M0 3HAYCHUIO apTyMEHTa, OMpPEAeIITh CBOMCTBA (DYHKIIUH 1O e&
rpaduky
49 Crpouts rpaduku JJIEMEHTapHBIX GbyHKIHH BUJA:
' Q=©/€y=k/x , y=x2, y= x> y = [X|, ONNCBIBATE CBOWMCTBA YMCIOBOM (YHKIMH 1O €€ rpaduKy
9 KJIACC
Kon nposepsi- IIpoBepsiemble MpeMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa30oBaTe/ibHOI NPOrpaMMbl
€MOro pe3yJib- OCHOBHOTI0 00111eT0 00pa3oBaHus
Tara
1 Yucna 1 BEIYUCICHUS
1.1 CpaBHMBATh U YHIOPSA0UHMBATH PAallMOHAIbHbIE U UPPALIMOHAIBHBIE YHCIIA
12 BrmmmonuaTe apupMeTHdecKue IeWCTBHUS ¢ PallHOHATBHBIMU YHCIIAMH, COYETast YCTHBIC W MICEMCHHEIC
' HpI/IéMI)I, BBITIOJIHATH BBIYUCIICHUS C UPPAIMOHAJIIBHBIMHU YHCJIaAMHU
13 Haxoaute 3HadeHus: CTeneHeil ¢ LeNbIMHU MOKa3aTeNsIMU U KOPHEH, BBIYMCIATh 3HAYEHHSI YHCIOBBIX
) BBIPOKEHHUI
1.4 OprTJ'IHTI) ﬂeﬁCTBHTeJ’ILHLIe YucJia, BBIMOJHATH MIPUKUIKY pE3YyJIbTaTa BLI“II/ICHGHI/II‘/‘I, OILICHKY YHMCJIOBBIX
] BBIPKECHHAN
2 YpaBHEHHUS U HEPABEHCTBA
21 Pemate nuHelHBIC M KBaJpaTHBIC YpaBHCHMS, YPaBHEHHS, CBOJSIINECS K HUM, MPOCTEHIINE APOOHO-
] palMOHAJIbHBIE YPaBHEHHUS




Konx nposeps-
€MOro pe3yJib-

ITpoBepsieMble MpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOMH 00Pa30BaTeIbHOI MPOTrpaMMBbI
OCHOBHOI'0 0011er0 00pa3oBaHus

TaTa
55 Pemiate cuctembl IByX JTUHEWHBIX YpaBHEHHH C IBYMS MEPEMEHHBIMU M CHCTEMBI JIBYX yYpaBHEHHM, B
' KOTOPBIX OJHO YPaBHEHHE HE SIBISIETCSI TMHEHHBIM
53 Pemate TekcTOBBIE 337a4M aNreOpaudyecKuM CIOCOOOM C MOMOILBIO COCTABICHUS YPABHEHUS WIH CH-
] CTEMBI JIBYX YpaBHEHHH C IBYMsI IEPEMEHHBIMHU
[IpoBomuTh MpocTeiire uccaeOBaHNs YPaBHEHUH U CUCTEM ypaBHEHUH, B TOM YHCJIE C IPUMEHEHHEM
24 rpaduyecKkux MpeacTaBieHuil (HanpuMep, YCTaHaBIUBaTh, UMEET JIM YpaBHEHHUE WM CHCTEMa ypaBHe-
HUH PEIIeHNs], €CITH IMEET, TO CKOJIBKO)
55 Pemate nuHeliHBIe HEpAaBEHCTBA, KBAIpaTHBIC HEPABEHCTBA, N300paXaTh PEeIICHNE HEPABEHCTB Ha YMC-
' JIOBOM IPAMOH, 3aMUCHIBATh PEIICHNE C TOMOIIBI0 CUMBOJIOB
Pemate cucTeMBbl JTMHEHHBIX HEPaBEHCTB, CHCTEMBl HEPaBEHCTB, BKIIIOYAIOIINE KBAJAPATHOE HEPaBEH-
2.6 CTBO, N300pakaTh peIlIeHNe CUCTEeMbl HEPaBEHCTB Ha YHCIIOBOH IIPSAMOM, 3alMCHIBATh PEIEHHE C I10-
MOIIbIO CHMBOJIOB
2.7 Vcnonp30BaTh HEPaBEHCTBA IIPH PEHICHUH PA3IMIHBIX 33134
3 DyHKIIUN
PacnoznaBate (hyHKIMHM H3y4eHHBIX BHJOB. IloKa3bIBaTh cXeMaTHYEeCKU PACHOIOKEHHE Ha KOOPIU-
3.1 HATHOHW IIocKoCTH TpadukoB GyHKIMEA BUAa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT
3HaYeHHH KO3 PHUIMEHTOB, ONMCHIBATH CBOWCTBA PYHKITUI
1 IToxa3bIBaTh CXxeMaTHYECKU PACIIONOKEHUE HAa KOOPAUHATHON ITOCKOCTH IpaduKoB (GYHKIUH BUIa Y =
] VXs y = |X| ¥ OITUCHIBATh CBOMCTBA (PYHKITUI
13 Crpouts 1 M300pakaTh CXEMATHIECKH TpaKH KBAIPATUIHBIX (PYHKIWH, OMMMCHIBATH CBOHCTBA KBAJ-
' paTUYHBIX (PYHKIMH 1O UX rpaduKaM
34 Pacrno3znaBate KBagpaTHIHyI0 (QYHKIHIO 110 (GOpPMYIE, IIPHBOAUTH IPUMEPHl KBAJAPATUIHBIX (YHKIHN
' W3 peabHOU KU3HU, GU3UKH, TEOMETPUN
4 Apugmerndeckasi 1 TeOMETPHUECKasi IPOTPECCHU
4.1 PacnozHaBath aprpMeTHIECKYIO U TE€OMETPHUIECKYIO IIPOTPECCUU MPH PA3HBIX CHOCO0aX 3aJaHus
42 BEITOTHATE BRIYHCIIEHHSI C UCTIONBE30BaHUEM (POPMYI 1-TO WieHA apu(PMETHISCKON M T€OMETPUIECKON
' IIPOrPECCHif, CyMMBI IIEPBBIX N WICHOB
4.3 N300paxats WieHH! MOCIEIOBATENIFHOCTH TOYKAMH Ha KOOPAWHATHON TIIOCKOCTH
44 Pemrate 3amaun, cBs3aHHBIE ¢ YHCIOBBIMH ITOCITIEIOBATEIFHOCTSAMH, B TOM YHCIIE 33/1a4H U3 PeabHOU

XH3HH (C UCTIOIB30BAHNEM KAJIBKYJISITOPA, HU(POBBIX TEXHOJIOTHIH)




IMPOBEPAEMBIE 3JIEMEHTBI COOJEP KAHUA

7 KJIACC
Kon IIpoBepsieMblii 3/1eMeHT COepPKAHUS
1 UYucna v BBIUUCIIEHUS
11 Jpobu 0OBIKHOBEHHBIC U ICCATHYHBIC, TIEPEX0 OT OAHON (OpMBI 3anucu apodeit k apyroi. [TorsTre
] PaLMOHANBHOTO YUCIIA, 3aMUCh, CPABHEHHE, YIIOPAA0UUBAHHE PALOHAIBHBIX YUCET
12 ApudmeTndeckre NeHCTBUS ¢ pallMOHATIBHBIMH YHCIIaMHU. PelieHne 3a1a4 u3 peanbHOl NPakTUKH Ha
' YaCTH, Ha IPOOH
13 CreneHs ¢ HaTypalbHBIM MOKa3aTeNeM: ONpeesieHHe, IpeoOdpa3oBaHie BEIPaKEHUH HAa OCHOBE OIpe-
] JIeJICHHUS, 3aIIUCh OOJIBIINX YHCEI
14 [IpormenTsl, 3an¥ch MPOIICHTOB B BUAE Ipo0Ou U IpoOu B BHIE MPOIEHTOB. TpH OCHOBHBIC 3aJa9l HA
] IIPOLIEHTHI, PEILIEHHUE 33a]a4 U3 peaIbHON NPaKTUKU
1.5 [TpuMeHeHNe NPU3HAKOB AECTUMOCTH, Pa3lI0KeHHEe HA MHOKUTEIN HATYPaJIbHBIX YHCEI
1.6 PeasrpHBIC 3aBHCIMOCTH, B TOM YHCJIE IIpsAMas ¥ 00paTHas MPONOPIHUOHAIFHOCTH
2 AnreOpanveckue BIPOKESHUS
2.1 [lepeMeHHBIE, YMCIOBOE 3HAYCHUE BBIPAXKEHUS C IepeMeHHOHU. JlonyCcTHMBbIe 3HAUCHHUS TEPEMEHHBIX
2.2 [IpencranieHre 3aBUCHMOCTH MEKAY BEITHINHAME B BUe GopMyisl. Beraucnenns mo ¢popmynam
2.3 [IpeoOpazoBaHyie OYKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO PABHBIC BHIPAKCHUS
24 CBoIiCTBa CTENIEHU C HATYpaJbHBIM NIOKa3aTeIeM
)5 Opnounens! 1 MHOrowieHsl. CreneHb MHorowieHa. CioxeHue, BBIYUTAHUE, YMHOKEHUE MHOTO4JIe-
] HOB
26 @opMyJIBl COKPALIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbI M KBajpaT pasHocTu. Dopmyna pazHOCTH
] KBaJpaToB. PaznoxeHne MHOTOUWIEHOB HA MHOXUTEIIN
3 YpaBHenus
3.1 YpaBHeHUE, KOpeHb ypaBHEHUs], IpaBuiIa peoOpa3oBaHus YpaBHEHHUS, pABHOCUIBHOCTh YPaBHEHUH
39 JIuneiiHoe ypaBHEHHE ¢ OJHOM MEPEMEHHOM, YUCIIO KOPHEH JINHEHHOIO ypaBHEHMS], PELLIEHUE JINHEH-
HBIX YpaBHEHUH
3.3 CocTaieHIe ypaBHEHMI 110 YCIOBHIO 3a/1aul. PelieHne TeKCTOBBIX 33a/1a4 ¢ IOMOLIbIO YpaBHEHUH
34 JInHeltHOE ypaBHEHHUE ¢ IByMS IEPEMEHHBIMU U €0 rpaduk
35 Cucrema JIByX JMHEHHBIX YpaBHEHUH C JAByMs NepeMEeHHbIMU. PelieHue cucteM ypaBHEHHI CIIOCO-
’ 00M oICTAaHOBKH. [IprMephI pereH s TEKCTOBBIX 33/1a4 € IIOMOIIBIO CHCTEM YpaBHEHHN
4 Koopnunats! u rpaguxu. OyHKIUHT
4.1 Koopnnaara Touku Ha npsiMoi
4.2 YucnoBble NpoOMeKYyTKH. PaccTosiHuE MeX Ty IBYMsI TOUKaMU KOOPAMHATHON OpsIMOM
43 [IpsimoyronpHas cucteMa KoopAuHAT, ocu Ox u Oy. AOGciucca U OpJUHATa TOYKH Ha KOOPIMHATHOMN
] TJIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3agaHHBIX popmynamu. UteHne rpad kOB peasbHBIX 3aBHCHMOCTEH
4.5 [onsTtue ¢pynkimu. I'padux ¢pynxkuuu. CpoiictBa GpyHKIMI
4.6 Jluneitnas ¢pynkmys, e€ rpaduk. I'padux pyHkmmn y = x|
4.7 I'paduueckoe penieHne TMHSHHBIX YPaBHEHHUH W CHCTEM JIMHEHHBIX YPaBHEHUH




8 KIIACC

Kon IIpoBepsieMblii 3/1eMeHT COdepPKAHUS
1 Uucna v BEIYUCIICHUS
11 KBanmpartselii kopeHb u3 umcia. [loHATHE 00 MppalMoHANBHOM Yucie. JecATHUHbIE TPUOIHKCHHS
HPpallMOHATbHBIX YHCEI
12 CpoiicTBa apu(pMETHIECKIX KBAIPATHBIX KOpHEH M MX NMPUMEHEHHE K MPeoO0pa30BaHUIO UHCIOBBIX
BBIPAKEHUH U BHIYMCICHUAM. JleHCTBUTEIbHBIE YUCIIa
1.3 CreneHs ¢ 1enbIM N0Ka3aTesieM U e€ cBoiicTBa. CTaHmapTHasl 3aIUCh YUCIIa
2 AnreOpanveckue BIpOKESHUS
2.1 KBagpaTHblii TpéXuseH, pa3noskeHue KBaApaTHOro TPEXUWIEHa HA MHOXKHUTENU
2.2 Anrebpaundeckas a1po0s. OCHOBHOE CBOHCTBO ayireOpanyeckor Apodu
2.3 CrnoxeHure, BBIMUTaHNE, YMHOXKCHHE, JICTICHHE alreOpandecKux Apodei
24 PanyioHanbHble BRIPAXKEHUS U UX IpeoOpa3oBaHue
3 YpaBHeHUs 1 HEPABEHCTBA
3.1 KBaznparHoe ypaBHeHue, popMysa KopHel KBaapaTHOro ypasHeHus. Teopema Buera
32 Pemenue ypaBHeHUH, CBOASIIUXCS K JIMHEHHBIM M KBaJIPATHBIM
3.3 [Ipocreiimue qpoOHO-paIOHAEHBIC YPaBHEHHS
3.4 I'padmueckas uHTEpHpeTalUs YPAaBHEHUN C IBYMS MIEPEMEHHBIMU M CHCTEM JIMHEWHBIX YpaBHEHUH C
) JIByMs TiepeMeHHbIMU. [IprMepsl pelieHrs cCUcTeM HETMHEHHBIX YpaBHEHUH C IByMs NIepeMEHHBIMHU
3.5 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOoM
3.6 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 0gHOM IEpEeMEHHOM
3.8 PaBHOCHJIBHOCTh HEPaBEHCTB
39 JluHeiiHble HEPABEHCTBA C OTHON MEPEMEHHOM
3.10 CucteMbl IMHEWHBIX HEPABEHCTB C OAHOU MTEPEeMEHHON
4 OyHKINUU
41 [Monstne dynkmum. OONacTh ONpeNeNeHus W MHOKECTBO 3HaueHWH (QyHKIuH. CrocoObl 3aaaHus
GbyHKIMIA
4.2 I'paduk ¢pynkuun. YreHue cBoHCTB QyHKIUH 10 e€ rpaduKy
4.3 [TpumMeps! TpadrKoB GYHKINH, OTpasKaIONINX peabHbIC TPOIECCHI
4.4 DyHKIIMHU, OMMCHIBAIOIINE MIPSIMYIO U 00paTHYIO NPONOPIMOHATIBHbIE 3aBUCUMOCTH, UX IpauKu
4.5 OyHKIWMH y =x? y = x7
4.6 Oyaxmmn y = [, y = |x]
4.7 I'paduueckoe perieHne ypaBHEHHH U CUCTEM YPAaBHEHHUI
9 KJIACC
Kon IIpoBepsieMblii 3JieMEHT COACPKAHUA
1 Yucna v BEIYMCIIEHUS
1.1 ParmonansHbIe YncITa, HppaMOHAIBHBIC YHCIIa, KOHEYHBIE W OECKOHEUHBIE NECSTHIHBIE JPOOH
MHOXECTBO JCHCTBUTENBHBIX YUCEN, IEHCTBUTEIbHBIC YUCIIa KaKk OECKOHEYHbIe JecITuYHbIe Apoou. B3a-
1.2 HUMHO OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM JEHCTBUTENBHBIX YUCEN U KOOPJUHATHOW MPAMOI.
CpaBHeHHE TeHCTBUTEIBHBIX YHCET
1.3 Apudmernyeckue JeMCTBUS C IEHCTBUTEIHHBIMH YHCIAMH
Wzmepenust, mpubnmkeHns, OleHKH. PasMepsl 00bEKTOB OKPY)KAIOIIET0 MUpPA, JUTUTEIFHOCTH MPOLIECCOB B
1.4 okpyxatomeM Mmupe. [IpubmmkéHnoe 3HaYeHNE BENWYMHBL, TOYHOCTH NMpuOmmkeHus. OKpyTiIeHHe YHcel.
IIpukusaka ¥ oLleHKa Pe3yJIbTaTOB BHIUUCICHUN
2 YpaBHEeHHS U HEPABEHCTBA
2.1 YpaBHEHUS C OTHON NepeEMEHHON
2.2 Jluneiinoe ypaBuenue. Penenre ypaBHeHHH, CBOASIIMXCS K TUHEHHBIM
23 KBanpatHoe ypaBHeHue. Pelienue ypaBHeHuUi, CBOAAIIMXCS K KBaAPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHysl ypaBHEHUIN TpeTbed U YETBEPTON CTENEHEH pa3IoKEHUEM
Ha MHOXHTEIIH
2.5 Pemenne npoOHO-palMOHATBEHBIX YPaBHEHHI
2.6 CucTeMbl ypaBHEHHUN
2.7 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIME U €T0 Tpaduk




Kon

“pOBepﬂeMblﬁ 3JEMEHT COAECPKAHUA

2.8 Pemienne cucreM AByX JIMHEHHBIX YpaBHEHUI! ¢ IByMs IEpEMEHHBIMU

2.9 Pemenue cucrem qByX ypaBHEHHI, OTHO M3 KOTOPBIX JIMHEWHOE, a IPYTO€ — BTOPOU CTENEHU

2.10 I'paduueckas uHTEpIpETALUs CUCTEMB] YPABHEHUH C IBYMS IEPEMEHHBIMU

2.11 PemnieHne TEKCTOBBIX 3a/1a4 areOpanveckuM CriocoOoM

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue NMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM

2.14 Pemenue cuctem TMHENHBIX HEPABEHCTB C OJTHOM MepeMEHHON

2.15 KBanpaTHble HEpaBeHCTBA

2.16 I'padmveckas HHTEpHpETAIMS HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS TIEPEMEHHBIMH

3 DyHKIIUU

31 KBanparnunas ¢Qyakuus, e€ rpadguk u cBoiictsa. [lapaboia, KOOpIUHATHI BEPIIMHEI MapadoiIbl, OCh CHM-
METpPHUH T1apaboIIbI

3.2 I'paduku pyHkmit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku pynkumit y=k/x, y = x° 1 uxX cBOHCTBa

34 I'paduku GyHKIMN , W UX CBOWCTBA

4 Yucnosble OCNEN0BATEIbHOCTH

41 OmnpeneneHne 1 CocoObl 3aJaHNs YHUCIOBBIX MOCIEIOBATENbHOCTEH. 3aaHue MOCIEJ0BATEIFHOCTH PEKYP-
PEeHTHO# (hopMyIoit U hopMyIIoi n-T0 YieHa

49 Apupmerndeckass nporpeccus. DopMylnbl #-TO  UWiIeHAa apUpMETHUECKONH IPOTPEeCcCHH, CyMMBI Iep-
BBIX /1 YJICHOB

43 I'eomerprueckass mnporpeccusi. @DopMynbl n-ro  4YjI€HA TE€OMETPUUECKON IIPOTPECcCCHH, CYMMBI Mep-
BBIX 71 UICHOB

44 N3o0paxeHre YWIeHOB apu(hMETHUSCKOW ¥ TEOMETPUUCCKOM MPOTrpecCHii TOUKaMH Ha KOOPAWHATHOH IUIOC-
KOCTH. JINHEHWHBIN U SKCITOHEHITUAJIBHBIN POCT

4.5 C1oXHbIE IPOLIEHTEI




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOB-
HOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSA

Kox nposepsie-
MOro TpedoBa-
HHS

IIpoBepsieMble TPeOGOBaHUSI K MPeIMETHBIM pe3yJibTaTaM OCBOEHUsI 0CHOBHOII 00pa3oBaTeJib-
HOI MporpaMMbl OCHOBHOI0 00111ero o6pa3oBanus Ha ocHoBe ®PT'OC

YMeHue oneprupoBarh MOHATHSIMHU: MHOXKECTBO, IIOJIMHOKECTBO, OIEPALUH HAJ, MHOKECTBAMU; yMe-
HHE OIepUpOBaTh MOHATHUAMHU: Tpad, CBA3HBIN rpad, AepeBo, LUK, MPUMEHSITh UX MPU PEIIeHUH 3a-
Jlad; YMEHUE HCIIOIb30BaTh Irpauueckoe MpPEeiCTABICHUE MHOXECTB AJISl ONMHCAHUS PEealbHBIX MPO-
LIECCOB W SBJICHUH, TIPH PEIICHUH 33/1a4 U3 APYTUX YI€OHBIX IPEIMETOB

YmMmenue OICPUPOBATHb NOHATUAMMU: OIIPEACIICHHUE, aKCUOMaA, TEOPEMA, NOKA3aTCIbCTBO; YMCHUC pacC-
MO3HaBaTb MCTHHHBIC W JIOXKHBIC BbICKA3bIBAHUS, MPUBOAWUTL IMPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKAa3bIBaHUA U OTPULIAHHUA BBICKA3bIBAaHUH

YMeHHne onepupoBaTh MOHSATUAMHU: HATypajbHOE YHCIIO, IPOCTOE U COCTAaBHOE YHCIO, AETUMOCTh
HATypaJIbHBIX YHCEJ, MPU3HAKU JEIIMMOCTH, LEJI0e YUCIIO, MOIYJb 4KCia, OOBIKHOBEHHAs APOOb U
JecAaTHYHast Apo0b, CTAaHIAPTHEBIN BU YMCIIa, PAIIHOHATIBHOE YHCIIO, HPPAIIMOHATBHOE YUCIIO, apHd-
METHYECKUH KBaJpaTHBIH KOpPEHb, YMEHHME BBINOJHATh JACHCTBUS C 4YHCIAMH, CpPaBHUBATh
U YIOpSAZA0YHUBATh YUCIIA, IPEJCTABIATH YACIA HA KOOPJUHATHOM MPSMOMN, OKPYIJIATh YUCIIA; YMEHHE
JieJ1aTh NIPUKUAKY U OLEHKY pe3y/bTaTa BhIYUCIECHUH

YMeHue OnepupoBaTh MOHATHAMH: CTEIICHb C IIEJBIM IOKa3aTeaeM, apu(METHICCKUI KBaJPaTHBIN
KOpEeHb, MHOTOWIEH, aliredpandeckas ApoOb, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM cTerie-
HU 0OJIbIIe MHUIIBI, YMEHHE BBITIOIHATE pacu€Thl 1o (popmyiiaM, mpeodpa3oBaHus LENbIX, IPOOHO-
PaLMOHATBHBIX BBIPAXKCHHU M BBHIPAKCHUH C KOPHSAMH, PA3IOKECHHE MHOTOUIICHA Ha MHOXXHUTEINH, B
TOM YHCJIE C UCTIOJIL30BaHUEM (OPMYIT Pa3HOCTH KBaJPATOB U KBAJPaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C OJHOW IIEPEMEHHOM, YHCIIOBOE
HEpPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOI; yMEHME pellaTh JIUHEHHbIE U KBaJpaTHbIE YPaBHEHHH,
JIpoOHO-pallMOHATBHBIE YPAaBHEHUS C OAHOM NMEepPEMEHHON, CUCTEMBI ABYX JIMHEHHBIX ypaBHEHUH, JTH-
HeWHbIe HEPaBEHCTBA M WX CHCTEMBI, KBaJpaTHBIE U JPOOHO-pAllMOHAIBHBIE HEPaBEHCTBA C OJHOW
HNEPEMEHHOMU, B TOM YHCIIE NIPH PEIICHUH 33714 U3 JPYTUX MPEeIMETOB U MPAaKTUYECKHX 33]a4; yMe-
HUE UCIIOJIb30BaTh KOOPAMHATHYIO MIPSAMYIO U KOOPAUHATHYIO IUNIOCKOCTb AJISI U300paXKeHUs peIeHU
YpaBHEHUi1, HEPaBEHCTB U CUCTEM

YMeHHue onepupoBaTh MOHATHIMHE: (QYHKIUSA, rpaduk GYHKINW, HYTH (QYHKIIUU, POMEXYTKH 3HA-
KOIIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHus, yOBbIBaHWs, HAWOOJBIICC W HAMMEHbIES 3HAYCHUS
(YHKIINM; YMEHHE ONEPUPOBATH MOHATHSAMHU: IpsMasl MPONOPHUOHAIBHOCTh, JHHEHHas (yHKUuS,
KBagpatnyHas (QyHKIMsI, oOpaTHas MPOMOPIHOHAIBHOCTD, Mapaboa, THIepOosa; YMEHHE CTPOHTH
rpaduku GyHKIUNA, UCTIONB30BaTh TpadUKHU ISl OTIPEACTICHHS] CBOMCTB MPOIIECCOB U 3aBUCUMOCTEHH,
JUISL pellieHnsI 3a7a4d U3 IPYyruxX Y4eOHBIX MIPEIMETOB M PEaNbHON KU3HM; YMEHUE BRIpaXKaTh Gopmy-
JIaMH 3aBUCHMOCTH MEKIY BEITHIHHAMHI

YMeHue onepupoBaTh MOHATHSIMU: TOCJIEA0BATENbHOCTD, apu(METHIECKasi U TeOMETpUIecKast mpo-
rpeccry; yMEHHE UCTIONIB30BaTh CBOMCTBA MOCIIEAOBATENBHOCTEH, (POPMYIIBI CyMMBI U OOIIIET0 YJeHa
TIPY pEIICHUH 33/1a4, B TOM YHCIIE 33/1a9 U3 IPYTHX YISOHBIX IPEIMETOB U pealbHOHN KU3HH

YMeHue pemaTh 3a/1a4d Pa3HbIX THIIOB (B TOM YHCJE Ha MPOIEHTHI, IOJH U YacTH, IBUKEHHE, padbo-
Ty, LIEHYy TOBapOB U CTOMMOCTb MOKYIIOK U YCIIYT, HAJOTH, 33/1a4X U3 00JIaCTH YNPaBICHUS JTUIHBIMU
U ceMeHHBIMH (pUHAHCAMH); YMEHHE COCTAaBIISATH BBHIPKCHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMEI
0 YCJIOBHIO 33J[a4uH, HCCIIEOBAThH MOIYUYCHHOE PEIICHUE U OLIEHUBATh MPABIONOI00HOCTh MOMYIEH-
HBIX PE3yJIbTaTOB

YMeHHe onepupoBaTh MOHATHUAMH: (UTYpa, TOYKA, OTPE30K, MpsAMas, JIyd, JIOMaHas, Yroji, MHOTO-
YTOJIBHUK, TPEYTOJIbHUK, PABHOOCAPCHHBIA U PABHOCTOPOHHUI TPEYTrOJbHUKH, IPSIMOYTOIBHBIA Tpe-
YTOJBHUK, MEIuaHa, OUCCEKTpHCa M BBICOTA TPEYTOJbHHKA, YETHIPEXYTOJNBHHK, MapajliesiorpaMM,
pOMO, IPSMOYrONbHUK, KBaApaT, Tpalelys; OKPYXKHOCTb, KpYr, KacaTeldbHas; 3HAKOMCTBO C IpO-
CTPaHCTBEHHBIMH (UT'ypaMH; YMEHHE pellaTh 3aJadud, B TOM YHCJIC W3 TOBCEAHEBHOW JKM3HHM, Ha
HaXO’KICHHE T€OMETPUIECKIX BEIIMUUH C IPIMEHEHNEM N3yUCHHBIX CBOMCTB (puryp u hakToB

10

YMeHHe oneprpoBaTh MOHATHAMHE: PaBEHCTBO (HUTYp, PABEHCTBO TPEYTrOJbHUKOB; MapaiebHOCTh U
NEPIEHANKYIAPHOCTD NPSAMBIX, YTOJI MEXAY IPAMBIMH, IEPIEHANKYIAP, HAKJIOHHAs, IPOCKLU, 110-
nobue ¢puryp, HogoOHbBIe TPEYTOIBHUKH, CHMMETPHS OTHOCHTEIBHO TOUYKH U IPSMOI; YMEHHE paciio-
3HaBaTh PaBEHCTBO, CHMMETPHUIO M 1M0J00ue (GUTyp, MapaJuIebHOCTh U MEPHeHANKYISPHOCTD Tps-
MBIX B OKPY>KaIOLIEM MUPE

11

YMeHne onepupoBaTh MOHATHIMH: JUTHHA, PACCTOSIHUE, YTOJI (BEIMYMHA YIila, CHHYC U KOCHHYC YIiia
TPEYIoJIbHUKA), TUIOIIA/Ib; YMEHHUE OLICHUBATh pa3Mephl MPEAMETOB U 00BEKTOB B OKPY)KAIOILEM MU-
pe; yMEHHe PUMEHATh (OPMYIIBI MIEPUMETPA U IUIOMAAH MHOTOYTOJIBHHUKOB, JJIMHBI OKPYKHOCTH H




Konx nposepsie-
MOro TpedoBa-
HUA

IIpoBepsieMble TpeGOBaAHMS K MPeIMEeTHBIM Pe3yJbTaTaM 0CBOECHHSI OCHOBHOI 00pa3oBaTe/ib-
HO# NMporpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus Ha ocHoBe PI'OC

IUIOIAAU Kpyra, 00beMa IpsSMOYrONIbHOTO MapauleNIenuea; YMEHUEe IPUMEHSITh IPU3HAKU PaBEeH-
CTBa TpPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TpeyroibHUKa, Teopemy Iludaropa, Tpurono-
METPUYECKHE COOTHOLICHUS [JIsl BBIYMCIICHHS JJIMH, PACCTOSHHUM, IIIOManen

12

YMeHne M300paxkaTh IUIockue (QUTypbl M MX KOMOWHALMH, IIPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C
MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIM CHMBOJIBHOMY
OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATHSIMU: MPSIMOYTOJbHAS CUCTEMAa KOOPAUHAT; KOOPAUHATHI TOUKHU, BEK-
TOp, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA HAa UHUCIO, CKAISIPHOE NMPOU3BEIECHUE BEKTOPOB; yMe-
HHUE HCIIOJIb30BaTh BEKTOPHI M KOOPIAMHATHI AJIsl NPEACTaBICHHs JAaHHBIX W PELICHUs 3a1ad, B TOM
qHCcIIe U3 IPYTUX y4eOHBIX IPEAMETOB U PeaIbHON JKU3HU

14

YMeHue onepupoBaTh MOHATHAMU: CTOJIOMKOBBIE U KPYTOBBIC TUArPaMMBbI, TAOIUIIBI, CcpeaHee apud-
METHYECKOe, MeuaHa, HanOoJIblllee U HAMMEHBIIIeE 3HAYCHHS, pa3MaxX YHCIOBOro Habopa; yMeHHE
M3BJICKATh, HHTEPIIPETHPOBATh M MPEOOPA30BHIBATH UH(POPMAIIUIO, TIPEACTABICHHYIO B TaONUIAX U
Ha Juarpammax, OTpakalolyl0 CBOWMCTBA U XapaKTEPUCTHUKU pEalIbHBIX MPOLECCOB U ABJIEHUI; yMe-
HIUE€ PAcIO3HABATh M3MEHYMBHIC BEJIMUHUHEI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIA OMBIT (CIy4alHBIA SKCIEPUMEHT), JIEMEHTapHOe CO-
ObITHE (PJIEMEHTApHBIM HCXOJ) CIy4aifHOTO OIBITA, CIydaifHOE COOBITHE, BEPOSTHOCTH COOBITHS;
yMEHHE HaXOIUTb BEpOSITHOCTU CIIy4alHBIX COOBITHIA B OIBITaX
C PaBHOBO3MOXHBEIMH JJIEMEHTapHBIMH COOBITHSIME;, YMEHHE PEIIaTh 3adaddl METOJOM OpraHH30-
BaHHOT0 nepedopa U ¢ UCIONb30BaHUEM IPABMJIA YMHOKCHHUS; YMEHUE OLIEHUBATH BEPOSITHOCTH pe-
QIBHBIX COOBITHI U SIBIICHUH, TOHUMAThH POJIb MPAKTUIECKH TOCTOBEPHBIX W MAJIOBEPOSTHBIX COOBI-
THH B OKPYKAIOMIEM MHPE U B )KU3HH; 3HAKOMCTBO C MOHSATHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIINX YHCET U €T0 POJIBI0 B MACCOBBIX SIBIECHUSIX

16

YMeHne BBIOMPATh MOIXOMSIINN N3yYSHHBIH METOM IS PeIleHHs 3a1a9d, IPUBOIUTE IPUMEPHI Ma-
TEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH, PACIIO3HABATH MIPOSBIICHIE 3aKOHOB MaTeMa-
THKH B MCKYCCTBE, OIMCHIBATh OTJIEbHBIC BHIIAIOIINECS PE3yJbTaThl, MOJyYSHHBIE B X0 Pa3BUTHS
MaTeMaTHKH KaK HAayKH, MPUBOAUTH IPUMEPH MAaTEMAaTHISCKUX OTKPHITHA M WX aBTOPOB B OTEUE-
CTBEHHOU W BCEeMHPHOHN HCTOPHH




INEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, IPOBEPAEMbIX HA OI'S 11O MATEMATHKE

Kon IIpoBepsieMblii 3/1eMeHT COepPKAHUS
1 Uucna ¥ BEIYUCICHUS
1.1 Harypansabie u nensie uncia. [Ipu3Haky 1eIMMOCTH TENTBIX YUCET
1.2 OOBIKHOBEHHBIC U JCCATHYHBIC JPOOH, IPOLEHTHI, 0ECKOHEYHBIC IIEPHOTUIECKUE APOOH
1.3 ParmoHanpHbIe ynciia. Apu(MeTHIeCKHe ONepalyy ¢ pariOHATbHBIMUA YHCIIAMH
1.4 JeiicTBUTENbHBIC YncIa. ApUPMETHUSCKIE ONEPAIMHU C JCHCTBUTEIEHBIMHU YHCIAMU
1.5 [TpuGnkEéHHBIE BRIYMCICHNS, IPABUIIa OKPYTJICHUs, IPUKUIKA U OLIEHKA Pe3y/ibTaTa BRIYUCICHHUH
2 AnrebpanvecKkue BRIPaKCHUS
2.1 BykBeHHbIE BBIpaXKeHHUs (BbIpasKEHUS C IEPEMEHHBIMU)
2.2 Crenens ¢ 1iensiM nokasaresieM. CTeneHb ¢ palioHaIbHBIM MoKazateneM. CBONCTBA CTETIEHH
2.3 MHorouyieHsl
24 AnreOpanyeckasi JpoOb
25 Apudmernyeckuii KOpEHb HaTypajJbHOU CTEIeHHN. HevicTBus
¢ apu(PMETHYECKUMHU KOPHSIMH HATYPAJILHON CTETICHU
3 YpaBHEeHUS U HEPABEHCTBA
3.1 Ienbie u npoOHO-panMOHAbHBIE YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH YPaBHEHUH
3.2 Iensie u qpoOHO-panoHaNbHBIE HepaBeHCcTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Penrenne TekCcTOBBIX 3a1a4
4 UmncnoBble Mocie10BaTeIbHOCTH
4.1 ITocnenoBaTeTbHOCTH, CHOCOOBI 3aJJaHUS MOCIIEI0BATEIBHOCTEH
4.2 Apudmernyeckas ¥ TeoMeTpruecKas nporpeccuu. @opmysia CI0KHBIX TPOIICHTOB
5 DyHKIMU
OyHknus, crmocoOsl 3ananus GyHknuu. I'paduk GyHknuu. O61acTh onpeneIeHus ¥ MHOXKECTBO 3HAUCHHUH
5.1 ¢yaxvm. Hyma ¢dyakmmn. [TpoMexxyTke 3HaAKOOCTOSHCTBA. [IpoMeKyTKH MOHOTOHHOCTH (DYHKITUU. Mak-
CUMYMBI 1 MUHUMYMBI GyHKIMK. Hanbospilee 1 HaMeHbllee 3HaueHre GYHKIUU Ha TPOMEKYTKE
6 Koopannatel Ha IpsSMOI 1 TNIOCKOCTH
6.1 Koopannarnas npsmas
6.2 JlexapToBBI KOOPAWHATHI HA TUIOCKOCTH
7 T'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOHCTBA
7.2 TpeyroasHUK
7.3 MHOTOYTOIBPHUKH
74 OKpY>KHOCTb U KpYyT
7.5 3MepeHne reoMeTpu4eCKiX BeJIMYHH
7.6 BekTopbl Ha MIOCKOCTH
8 BeposiTHOCTP 1 CTaTUCTHKA
8.1 OnucaresnbHasi CTAaTUCTUKA
8.2 BepostHocTb
8.3 Kombunnaropuka
8.4 MHoecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O ITPO-
HECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHB: YUeOHUK, 7 Kilacc/ MakapbIueB
I0.H., Munaiok H.I'., Hemikos K.W. u apyrue; noxa pen. TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3natenbctBo «IIpocBenienner

» Maremarnka. Anrebpa: 8-i kimacc: 6a30BbI YpOBEHB: yueOHUK, 8 Kiacc/ MakapbrueB
O.H., Munmiok H.I'., HemikoB K.W. u apyrue; nox pen. TensikoBckoro C.A., AKITMOHEPHOE
obmectBo «M3narenscTBo «IIpocBeiienne»

» Maremaruka. Anredpa: 9-it kinacc: 6a30BbIi ypOBEeHb: YUeOHUK, 9 ki1acc/ Makapbiues
I0.H., Munaiok H.I'., Hemikos K.W. u apyrue; noxa pen. TensikoBckoro C.A., AKIIMOHEpHOE

O6HIGCTBO «M3parenbcTBO ((HpOCBCIHCHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Meronnueckue pekoMenanuu. 7-9 kinaccel (k yueonuky Maxapsruesa 0. H. unp.) As-
top(b1): MaxkapsrueB FO.H., Munmtox H.I'., HemikoB K.W. u ap./ [Tox pen. TenskoBckoro

C.A.
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