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INOACHUTEJIbBHASA 3ATINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas mporpamma mo y4yeOHOMYy Kypcy "AnreOpa" miast oOywarommxcst 7-9 KiaccoB
pa3pabotana Ha ocHoBe denepasbHOrO TOCYAAPCTBEHHOIO OOPa30BATEIBHOIO CTaHAAPTa
OCHOBHOTO 00miero o0pa3oBaHus C Y4YETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
IOpPeIbABIAEMbIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAJULMHA POCCUICKOro 0Opa3oBaHMI,
KOTOpbIE 00eCIIeUnBAIOT OBJIA/ICHHE KIFOYEBBIMH KOMIIETEHIIMSIMH, COCTABIISIOUIMMUA OCHOBY JIJIS
HENPEepbIBHOIO 00pa30BaHUsl M CaMOPa3sBUTHs, a TaKXKe LEJIOCTHOCTh OOLIEKYIbTYPHOIO,
JMYHOCTHOTO U TO3HABATENBHOTO DPAa3BUTUs OOyuarommxcs. B mporpamme yuTeHbl UACH U
nonoxenus Konuenuuu pa3Butus maremarndeckoro oOpasoBanus B Poccuiickoit denepauuu.
B snoxy mudpoBoii Tpanchopmanuu Bcex chep UeTOBEUECKOH AEATeTbHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM Oe3 0a30BOM MaTeMaTH4eCKOM HOArOTOBKH.
VY3Ke B IIKOJIE MAaTEeMaTHKa CIIYXKHUT OTIOPHBIM MTPEIMETOM IS U3YYEHUS] CMEKHBIX AUCUUIUINH, a
[OCJ€ IIKOJIBI pealbHOM HeOoOXOAMMOCTBIO CTAHOBUTCS HENpEepbIBHOE OOpa3oBaHHUE, 4YTO
TpeOyeT TMOJIHOICHHOM 0a30Boil 00IIe00pa3oBaTeIbHON MMOATOTOBKU, B TOM YHCIE U
MaTeMaTHYECKOM.

310 OO0YCIOBICHO TEM, 4YTO B HAIIM JHH PACTET YUCIO MPO(ECcCHid, CBI3AHHBIX C
HEMOCPEJCTBEHHbIM IPUMEHEHHEM MaTeMaTHKH: U B cdepe 3KOHOMHUKHM, U B Ou3Hece, U B
TEXHOJIOTUYECKUX OOJNaCTsIX, M Jdaxe B TyMaHHTapHbIX cdepax. Takum obpazom, Kpyr
IIKOJIBHUKOB, JIJIs1 KOTOPBIX MAaTeMaTHUKa MOXKET CTaTh 3HAYUMBIM IPEIMETOM, PACHIUPSIETCS.

[IpakTuyeckast MOJIE3HOCTh MATEMAaTHKH OOYCIIOBJIEHA TEM, YTO €€ NpPeIMETOM SBISIOTCS
(byHaaMeHTallbHbIE CTPYKTYphl HAIllero MUpa: MPOCTPAHCTBEHHbIE ()OPMBI M KOJIUYECTBEHHBIE
OTHOIIEHHSI OT MPOCTEHIINX, YCBAaHMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 1O TOCTATOYHO
CJIOKHBIX, HEOOXOIMMBIX JJIsi Pa3BUTUSl HAay4yHBIX M HNPUKIAAHBIX HJed. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHWW 3aTPYAHEHO TMOHWMAaHWE MPHHIMIIOB YCTPOWCTBA W HCIOJIH30BAHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEPIpeTalus Ppa3HOOOpa3HOW COLMAIBHOM,
HYKOHOMHYECKOW, MOTUTHYECKON HWH(popMarmu, Manod((eKTruBHa MOBCETHEBHAS MPAKTHUECKAs
JesaTenbHOCTh. KakJioMy 4YenoBeKy B CBOEH JKU3HU MPHUXOJUTCS BBINOJIHATH pacuérbl U
COCTABJISATh AJTOPUTMBI, HAXOJUTh U MIPUMEHATH (POPMYIIBI, BIAJAETh MPAKTHYECKUMH NPHUEMaMHU
reOMETPUYECKUX M3MEPEHMH W MOCTPOCHHH, YMTaThb MH(OPMAIUIO, NMPEACTaBICHHYIO B BHJIE
TaONMUI, auarpaMM W TpaduKOB, JXUTh B YCIOBUSAX HEONPENSIEHHOCTH W TOHHMATh
BEPOSITHOCTHBIH XapakTep ciydyaitHbIX COOBITHH.

OnHOBpEMEHHO € pacuiMpeHueM chep MpUMEHEHHs] MaTEMAaTUKH B COBPEMEHHOM OOILECTBE
BcE Oojee BaXKHBIM CTAaHOBUTCS MaTeMaTHYECKUH CTWIb MBIIUICHUS, MPOSIBISIOUIMICI B
OTIpeNIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3ydyeHus MaTeMaTHKH B apceHall MPUEMOB U
METO/IOB MBIIIJIEHHUs YeIOBEKa €CTECTBEHHBIM O0pa30M BKIIOYAIOTCS MHIAYKLIHSA W ACTYKIHA,
0000mIeHNe W KOHKPETH3allsi, aHalIW3 ¥ CHHTE3, KiacCH(UKamuss W CHCTeMaTH3allHs,
abctparupoBaHue M aHanorus. OOBEKTh MaTEeMaTHUECKUX YMO3AKIIOYEHUH, MpaBHiIa HX
KOHCTPYHUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHYECKAX TTOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (HopMynupoBaTh, OOOCHOBBIBaTb M JIOKa3bIBaTh CYXKICHHS, TEM CAMbIM pPa3BHBAIOT
JIOTHYECKOE MBINUICHHE. Bemymias ponb NpHHAIISKHT MaTeMaTHKe W B (opMuUpoOBaHHH
QITOPUTMUYECKON KOMITOHEHTH! MBIIIJICHUS U BOCIMUTAHUU YMEHUH JEHCTBOBATH MO 3aJaHHBIM
QITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE W KOHCTPYHMPOBATh HOBHIE. B mporecce pemreHus
3aJa4 — OCHOBOM yueOHOH NesATeTbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TaKkKe
TBOpYECKAas U MPUKJIaTHAsI CTOPOHBI MBIIIUICHUSI.

OOyuenne MaTeMaTuke JaéT BO3MOXKHOCTH pa3BHBaTh Yy OOy4aroIUXCS TOYHYIO,
paMOHATBFHYIO U WHPOPMATUBHYIO PeUb, YMEHHE OTOMPATh HaNOOJIee TOAXOISIINE SI3BIKOBEIC,
CHUMBOJIMYECKHE, TpaUuecKue CpelicTBa JUIs BBIPAKEHUS CYXIECHHMM W HaIATHOTO HX
IPECTaBICHHUS.

Heo0XxoauMbIM KOMITOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJIaMH IO3HAHMS ACHCTBUTEIBHOCTH, IPEACTABICHUE O MpeiMeTe U
METO/aX MaTeMaTHKH, UX OTIUYMN OT METOAOB JPYI'MX €CTECTBEHHBIX W T'YMAHHUTApHBIX HAYK,



00 0COOEHHOCTSX MPUMEHEHHS MAaTeMAaTHKW IS PEIICHUS HAyYHBIX M TMPHUKIATHBIX 3a/1ad.
TakuMm oOpa3omM, mMareMaTudeckoe oOpa3oBaHME BHOCHT CBOHM BKIal B (popmupoBaHUE 0OmIeiH
KYJBTYPBHI YEITOBEKA.

N3ydeHne MaTeMaTHKHA TaKXKe CIIOCOOCTBYET JCTETHYECKOMY BOCIHUTAHHIO YEJIOBEKA,
NOHMMAHHUIO KPacoThl W  M3ANIECTBA MAaTEMaTHUECKUX  PACCYKICHHUH, BOCHPUATHIO
reoMeTpHUYECKUX GOPM, YCBOCHHIO HJICU CUMMETPHUHU.

HOEJN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBIseTCSs OAHMM M3 OINOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHAa OOECIeYHMBaET
U3YYEHUE JPYTUX AUCHMILINH, KaK €CTECTBEHHOHAyYHOrO, TaK M T'YMaHUTAPHOTO LIMKIIOB, €&
OCBOEHHE HEOOXOAMMO JJIsl MPOJOJKEHUSI 00pa30BaHUs U B MOBCEAHEBHOU ku3HU. Pa3Butne y
00y4aromuXxcsi HAay4YHBIX MPEICTABICHUH O MPOUCXOXKIECHHH W CYIIHOCTH anreOpamyecKux
abcTpakuui, croco0e OTpa)KeHHsl MaTEMaTHUECKON HAayKOU SIBIICHUI U MPOILIECCOB B MPUPOJAE U
oOlIecTBe, pOJIM MAaTEMaTUYECKOrO0 MOJEJIMPOBAHMSI B HAyyHOM IIO3HAHMM M B IPAKTHKE
croco6cTByeT (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBILUICHHUS, HEOOXOIUMBIX
JUIA aJianTallid B COBpEMEHHOM ImHdpoBoM obmecTBe. M3ydeHune anreOpbl eCTEeCTBEHHBIM
o0pa3om o0ecrieurBaeT pa3BUTHE YMEHUS HAa0JII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KpUTUYHOCTU MBILUIEHHS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU
JENCTBUS U BBIBOABI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCBOeHHE Kypca anredOpbl o0ecrieurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHHM HCIOJB3YIOT JCAyKTUBHBIE H
WHAYKTUBHBIE PAacCYyXJICeHUs, 0000IIeHHEe M KOHKPETH3aIMI0, adCTparupoBaHUE U aHAJIOTHUIO.
OOyueHnue anrebpe mpeanosiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
00y4aroIuXxcsi, MO3TOMY CaMOCTOSITEIbHOE pPEelIeHHE 3a/lad €CTeCTBEHHBIM 00pazoM SBISETCS
peanu3anuent 1eaTeIbHOCTHOTO IPUHITUIA O0yUeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» OCHOBHOM HIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIEP)KATEIbHO-METOUYECKHE JIMHUN: «YHucaa U BBIYMCICHUSN»; «Anredpanueckue
BBIPAXKECHUSY; «YPaBHEHUS U HepaBeHCTBa»; «DyHkuum». Kaxnasd u3 3Tux coxepkarenbHO-
METOJMYECKUX JIMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YyYEHUsl Kypca, eCTECTBEHHBIM
0o0pa3oM MeperuieTasich ¥ B3auMOJICHCTBYs C APYIMMH €ro JUHUSAMU. B Xone m3yueHus Kypca
00y4aromuMcs TPUXOAUTCS JOTHUYECKH pacCykAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM 1e€7ecoo0pa3HO BKJIIOUUTH B MPOTrPaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOLINE BCE OCHOBHBIE pa3Jiebl MaTEMATHUECKOr0 00pa30BaHUsl U CHOCOOCTBYIOLINE
OBJI4/ICHUIO 0OYYaIOIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTEMaTHUECKOTr0 si3blka. TakuM o0pas3oM,
MO>XHO YTBEpXIaTh, YTO COJIEPKATEILHOW M CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «Airedpar
ABJIIETCS €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Hucina U BBIYUCIEHUS» CIY>)KMUT OCHOBOM JJISl JAJIbHEUIIEr0 U3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHI0O y  OOy4aroIUXcs  JIOTMYECKOTO  MBIIUICHHMS,
(GOpMHUPOBAHHIO YMEHHMSI IOJIb30BATHCS ANTOPUTMAMH, a TAKKE MPUOOPETEHUIO0 MPAKTHYECKUX
HaBBIKOB, HEOOXOMMBIX JJIsl TOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHA O YMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PpAalMOHAIBHBIMM W HMPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM
IIPEJICTABICHUN O IEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHUE OCBOECHUS YNCIIOBOM JIMHUHA OTHECEHO K
cTapiieMy 3BeHy 00IIero oopa3oBaHuUs.

Coneprxanue IByX anreOpandeckux JIMHUN — «Anredpandeckue BhIpaKEeHUs» U «Y paBHEHUS
¥ HEPaBEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHHUIO Y OOYYAFOIIMXCS MaTeMAaTHYECKOTO arapara,
HEOOXOJMMOro JJIsl pelieHus 3ajjad MaTeMaTUKH, CMEXHBIX NPEAMETOB U IPaKTHKO-
OpUEHTUPOBAaHHBIX 3aj1ady. B OCHOBHOW MIKOjJe Y4eOHBIM MaTepuall TpyHNIUpPYETCsl BOKPYT
palMOHATIBHBIX BhIpaXKEHUH. Anredpa AEMOHCTpPHpYET 3HAUEHHE MAaTEeMaTUKHM Kak sI3bIKa JUIs
MIOCTPOEHNsT MAaT€MaTHYECKUX MOJEIIEH, ONMCAHMS MPOLECCOB U SABICHUN pealbHOro Mupa. B
3a1aun o0y4yeHHs anredpe BXOAAT TaKkKe AajbHellee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, IS OCBOEHHS Kypca MH(GOpPMATHKH, M OBJAaJ€HHE HaBbIKAMU
NeNyKTUBHBIX  paccykiaeHuid. IlpeoOpa3oBaHue  CHMBOJNBHBIX ~ (OPM  BHOCHT  CBOM
cienuuUecKkuii BKJIAJ, B PAa3BUTHE BOOOPaKEHHUS, CIIOCOOHOCTEH K MAaTeMaTHYeCKOMY
TBOPYECTBY.



Conepxanne (QyHKIIHMOHATBLHO-Tpa()UUECKONW JIMHUHM HAIEJICHO HA TOJYyYCHHE IIKOJIbHUKAMU
3HaHMUI O (YHKIUSAX KaK BOKHEHIICH MaTeMAaTUYECKOW MOJETH ISl OMMCAHUS U MCCIICTOBAHUS
pa3HO 00Opa3HBIX MPOIECCOB M SBJICHUN B IpHUpoe W obOmecTBe. M3ydyeHue 3Toro mMarepuana
CIOCOOCTBYET PAa3BUTHIO y OOYYaAIOIIUXCS YMEHHUS HCIOJIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHbBIC
CpelICTBa s3bIKa MAaTEMATHKH — CJIIOBECHBIC, CUMBOJIMUECKHE, TpauyecKkrue, BHOCUT BKJIaJa B
dbopMUpOBaHUE IPEIICTABICHUNA O POJIM MATEMATUKH B PA3BUTHH [TUBUJIN3AIUN U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Cornacno yuebHOMY IulaHy B 7—9 Kiaccax m3ydaeTcs y4eOHbIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lienbl coaepkaHus: «Yucna ©  BBIUMCICHUS,
«Anredbpanyeckue BbIPAKEHUS», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Y4eOHbIN TUTaH HAa U3ydeHue anreOpel B 7—9 Kiraccax OTBOIUT HE MeHee 3 yueOHBIX 4acoB B
HEJIENI0 B TeUEHHE KaXJ0ro roja oOydeHHs, BCEro 3a Tpu rojga odydeHus — He meHee 306
y4€OHBIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KUIIACC

Yucaa ¥ BLIYUCIEHUS

ParonanbHele yncna.

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OJHOU (hOpMBI 3anUCH IpoOel K APYroi.
[ToHsATHE paLMOHATIBHOIO YMCIA, 3alMCh, CPABHEHUE, YNOPAAOYMBAHNE PAllMOHAIBHBIX YHCEIL.
Apudpmernueckue JEHCTBUS C pallMOHaJIbHBIMU 4YHciIaMu. PerieHue 3amady U3 pealbHOU
NPaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypajdbHBIM IIOKa3aTEJIEM: OIpeAeieHHe, NpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00IbIUX Yncen. [IpomenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUZE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4d Ha MPOILIEHTHI, pEIICHUE 33/1a4 U3 PeabHOM
HPaKTUKH.

[IpumeHeHne NPU3HAKOB JE€IMMOCTH, DPA3JIOKEHHE HA MHOXHUTEIU HaTypaJbHBIX YHCEN.
PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHas MPOIOPIIMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

[lepemeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAKECHUSA C INEpeMEHHOM. JlomycThmble 3HAYECHUS
HepeMeHHHX. HpeI[CTaBHeHI/Ie 3aBUCUMOCTH Menq:[y BCIIMYNHAMHN B BHIC q)OpMYJ'II)I.
Brrancnenus mo ¢popmynam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHHM, TOKIECTBEHHO PaBHbBIE
BBIpQXEHUI, TIpaBUJIa MPeoO0pa3oBaHUs CYMM U MPOU3BEJEHUI, IpaBUiia PaCKPHITUS CKOOOK U
MPUBEICHUS TTOIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYpATbHBIM MOKA3aTEJIEM.

Onnounensl U MHorowieHsl. CreneHb MHorowieHa. CllOXeHUE, BBIUMTAHUE, YMHOXEHUE
MHOTOYJICHOB. CDOpMYJ'II)I COKpaH_[éHHOFO YMHO)KGHI/ISIZ KBaJIpaT CYMMI)I 158 KBaJIpaT pa?,HOCTI/I.
dopmyiia pa3HOCTH KBaapaToB. Pa3noxeHne MHOrOWIEHOB HA MHOKUTEIIH.

YpaBHeHust

VYpaBHeHHe, KOpPEHb YpaBHEHHs, IMpaBWwia MpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHIIBHOCTh
ypaBHeHUH. JINHETHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEN JIMHEWHOTO YpaBHEHNS,
pellleHue JIMHEHHBIX ypaBHeHHMI. CocTaBleHHME YpaBHEHHMH IO YCIOBUIO 3aJadd. PemieHue
TEKCTOBBIX 33J]a4 C TOMOIIBIO YpaBHEHUN. JIMHENHOE ypaBHEHHE C ABYMs MEPEMEHHBIMU U €TI0
rpapuk. Cucrema IBYX JMHEHHBIX ypaBHEHHH C ABYMs II€pEMEHHBIMU. PemieHue cucrem
YPaBHEHMH CIIOCOOOM MOACTAaHOBKH. [IpuMeps! perieHus: TEKCTOBBIX 33au ¢ MOMOLIbI0 CUCTEM
YpaBHEHUM.



Koopaunarts! u rpadpuku. @PyHKuu

Koopaunara Toukn Ha npsMoil. YnuciaoBble IpOMeXyYyTKH. PaccTosiHue Mexay IByMs TOUKaMH
KoopauHaTHOM mpsmoil. [IpsMoyrompHas cuctema koopauHar, ocu Ox u Oy. AOcuucca u
OpAMHATa TOYKH HAa KOOPAMHATHOW IUIOCKOCTU. [Ipumepsl rpadukoB, 3aJaHHBIX (HOPMYIaMH.
Urenue rpadukoB peanbHbiX 3aBucuMocted. [lonarue ¢pynknuu. ['paduk ¢pynkiuu. CBoiicTBa
¢bynkuunii. Jluneiinas ¢ynxnus, e€ rpapuk. ['paduk ¢ynkuuu y= IxI. I'paduueckoe permienue
JIMHEUHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KIIACC

Yucya 1 BBIYUCICHUS

KBanpatusiii kopeHb u3 uucna. [lonstue 00 wuppanvoHanbHOM uyucie. JlecsaTuuHble
npuOJIMKEHUST HPPALMOHANBHBIX Yncesl. CBOWCTBA apuPMETUIECKUX KBAJIPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUNW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
yHcla.

Anredpanyeckne BbIPaKeHUS

KBagparHslil TpEXUIIEH; pa3JIOKEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIH.

Anrebpanueckast ~ aApoOb. OCHOBHOE  CBOWCTBO  anreOpamdeckoil  apoOu. CioxkeHue,
BBIUUTAHNE, YMHOKEHHUE, JelieHHe anreOpandeckux aApoOeil. ParmonanbHbie BRIpOKEHUS U UX
npeoOpa3oBaHue.

YpaBHe}mﬂ H HEPABCHCTBA

KBagpatHoe ypaBHeHHe, ¢opMmyna KOpHEH KBajgpaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMil, cBOOAIIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocteiimine npoGHO-
panyoHaIbHbIE YPABHCHUS.

I'padnueckas mHTEeprpeTanysi YpaBHEHMM € JBYMs HEPEMEHHBIMHM M CHCTEM JIMHEHHBIX
YpaBHEHUU C JIBYMs IepeMeHHBIMU. [IpuMephl pemieHus CUCTEM HENMHEWHBIX YpaBHEHHU C
JIBYMsI IIEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHOCTD
HEPaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEMBI TMHEWHBIX HEPABEHCTB C
OJHOU MEPEMEHHOM.

DOyHKIUH

[Tonstue ¢ynknuu. OOnacTh onpeaeneHUus U MHOXeCTBO 3HaueHUN (yHKuuu. CrocoOsl
3amanus QyHKIUH.

I'paduk ¢pynxuu. Yrenue cBoiictB pyHkuu no e€ rpaduxy. [lpumeps! rpagukoB GyHKINH,
OTpa)KaIOIIKX pealbHbIE MPOLECCHI.

OYHKIMM, OINHUCHIBAIONIME MPSIMYI0O W OOpaTHYIO MNPOMOPIHOHATIbHBIE 3aBUCUMOCTH, HX
rpapuku. yHkuu y = x2, Y = x3, y=\/x, y= IxL

I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI.

9 KJIACC

Yuciia 1 BLIYUCICHUSA

PanmonaneHble 4uclia, WppanvoOHANbHBIE YWCIA, KOHEYHBIE M OECKOHEUHBIC IECSTHYHBIC
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JICUCTBUTEIIbHBIC YHCIIa KaKk OECKOHEYHBIS
JCCATUYHBIC ,Z[pO6I/I. B3aI/IMHO OJHO3HAYHOC COOTBECTCTBUC MC)KI[y MHOXCECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAMHATHOM MPSAMOM.

CpaBHeHHE JEHUCTBUTENBHBIX 4YHCET, apU(PMETHUYEeCKUe ICUCTBUS C JACHCTBUTEIHHBIMU
YHCIIaMU.



W3mepenus, npuOIMKEHHs, OLIEHKH.

PazMepbl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEIHLHOCTH IMIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnnxEéHHOE 3HAUYEHUE BEJIWYMHBI, TOYHOCTh NpuOMMmKeHus. OKpyrieHue uucel.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHus1 1 HEPABEHCTBA

YpaBHEHHUs C OJHON IIEPEMEHHOM.

JluneitHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOASAIIMXCA K JUHEWHBIM. KBagpaTHoe
ypaBHeHUE. PelieHue ypaBHEHMM, CBOJSIIMXCS K KBagpaTHbIM. BHKBaJIpaTHOE ypaBHEHUE.
[Ipumepbl pemieHusi ypaBHEHUM TpeThbed W YETBEPTOM CTENEHEW pas3ioKeHUEM Ha
MHOXXUTENH. Pemenrie  qpoOHO-pallMOHANBHBIX — ypaBHEHHWIl. PemieHue TEKCTOBBIX —3ajay
anreOpandecKuM METOIOM.

CucreMbl ypaBHEHHIA.

VYpaBHeHHEe ¢ JByMs IEpeMEHHBIMH M ero rpaduk. Pemienue cucreM ABYX JHMHEWHBIX
YpaBHEHUN € JByMsl NEpEMEHHbIMU. PelieHue cucreMm JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHENHOoe, a Jpyroe — BTOPOH creneHu. I'paduueckas nHTEpHIpeTanusl CUCTEMbl YPaBHEHUN C
JBYMsI [IEPEMEHHBIMU.

Perrenue TekCTOBBIX 3374 aNreOpanyecKuM CriocoOoMm.

Hepagencrtpa

UucnoBble HEpaBeHCTBA M HUX CBOMCTBA. PenieHue JMHEMHBIX HEPaBEHCTB C OJHOMU
IIepeMEHHON.  PemieHne  CUCTEM  JIMHEHWHBIX  HEPABEHCTB C  OJHOM  IIEPEMEHHOM.
KBanpatHsie HepaBeHcTBa. ['paduueckas MHTEpIpETalns HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBampatuynas ¢yHkuus, e€ rpapuk u cBoiictBa. I[lapabona, KOOpIMHATHI BEPIIHHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.
Ipaduxu Gysxmumit: y = kx, y=kx+b, y=k/x. Y=Vx, y=x*. y = | x I n ux cBoiicTsa.

YucaoBble NOCJEI0BATEIbHOCTH

Omnpenenenue 1 crocoObl 3a/laHMUs YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[ToHsiTE YMCIIOBOM MOC/IENOBAaTENbHOCTU. 3aJlaHue IOCIEA0BAaTENbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudmernueckas 1 reoOMeTpUYecKas IPOrpeccuu.

Apudmernueckas u reomerpudeckas nporpeccud. PopmyIsl N-ro 4jaeHa apuPpMeTudeckoi u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne wieHOB apu(METHUECKOW M TeOMETPUYECKOl mporpeccuii TOYKamMHM Ha
KOOPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA pOCT. CII0KHBIE MPOLIEHTHI.

IIVTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

OcBocHue y‘-IC6HOl"0 Kypca <<AJ1re6pa>> JOJIXKHO obecneunBaTh JOCTHKCHUC Ha YPOBHC
OCHOBHOT'O O6H.[€FO O6paSOBaHI/I$I CICAYIOIMIUX JIMYHOCTHBIX, METANIPCAMETHBIX U MPECAMCETHBIX
06pa3OBaTCJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE ~ pe3y/lbTaThl  OCBOEHHUS  IpOrpamMMmbl  ydeOHOro kypca  «AusreOpa»
XapaKTEepU3YHOTCS:

IIarproTHyeckoe BOCIMTaHUE:

IIPOSABJIEHUEM MHTEPECA K IMPOLUIOMY M HACTOSILEMY POCCHHCKON MaTeMaTHKH, EHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHUSIM POCCUMUCKMX MAaTEMaTUKOB U POCCUUCKOW MaTeMaTU4YeCKOU
IIKOJIBI, K UCIIOJIb30BAHUIO ATHX JTOCTUKEHUHN B IPYTUX HayKaxX U MPUKIAJHBIX chepax.



I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSM3aHHOCTEH TpaKAaHWHA U peaju3alMd ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUW, TPOIENyp TpakJaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHI M TMp.); TOTOBHOCTBHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe BociuTaHue:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEIHICHUM IPAKTUYECKUX 3a/]ad MaTeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCei
JKU3HU JJI yCTIeUTHON MpodecCHoHaNbHOM EeATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAaHHBIM BBIOOPDOM U TOCTPOEHHUEM HHIUBUAYaJbHOW TPAaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHNE!

CIOCOOHOCTBIO K O3MOIMOHAJBLHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a7a4, PEUICHUM, pacCy ICHUN; YMEHUIO BUAETh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTHU
B UCKYCCTBE.

IleHHOCTH HAYYHOT'0 TO3HAHMS:

OpUEHTAIMel B JCSITeNbHOCTHM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeAcTaBlIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIOBEKa, MNPHUPOAbI M OOIIecTBa, IOHUMAaHHEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUYMMOCTH JUIsl pa3BUTUS IUBUIN3ALUY;

OBJIAJICHHEM SI3IKOM MAaT€MaTUKH U MAaTEMaTH4YEeCKOW KyJIbTYypOil Kak CPEJACTBOM MO3HAHUSA
MUDA;

OBJIaJICHHEM MPOCTEHUIITMMH HaBBIKAMU UCCIIEIOBATENLCKON AESITEIbHOCTH.

dusnyeckoe BOCHUTAHHE, (POPMHPOBAHHE KYJBTYPbI 310POBbS W 3MOLHOHAJIBHOIO
0J1aronosIy4us:

TOTOBHOCTBIO MPUMEHITh MaTeMaTHUECKHUE 3HAHUS B MHTEpPECaX CBOETO 3JI0POBbS, BEACHUSA
310pOBOTrO 00pa3a >KU3HU (3710pOBOE MUTAaHUE, cOANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perymnsipHasi Gu3udYecKasi akTUBHOCTH);

c(OPMHPOBAHHOCTHIO HaBbIKa pedIeKcHH, MPU3HAHUEM CBOETO IpaBa Ha OUIMOKY M Takoro
Ke MpaBa APYroro 4eaoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

OpUEHTalle Ha NPUMEHEHHE MaTeMAaTUYeCKUX 3HAHMW A pelleHus 3agad B olnactu
COXPaHHOCTH OKpPYXKAlOIIeW Cpelpl, IJIAHUPOBAaHUSA IIOCTYIIKOB M OLIEHKM HMX BO3MOYKHBIX
MOCJIEACTBUM JJISI OKPYKAOIIEN CPEIBI;

OCO3HaHMEM TJI00abHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTel UX pelieHus.

JInyHoOCTHBIE  pe3yJibTaThl, o0ecleyMBalOIIMe aJanTalMI0  o0ydamouerocssi K
U3MEHAIIIMMCS YCI0BHAM COIHMAJBLHOM M MPUPOJHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAEIEHHOCTH, TIOBBILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTUUECKYIO IeATEIbHOCTh, B TOM YHCII€ YMEHUE YUYUTHCS Y APYTUX
Jo/Ie!, MpUOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBbIE 3HAHUSI, HABBIKM U KOMITETCHIIMU U3
OTIbITA JIPYTHX;

HE00X0AUMOCTBIO B ()OPMUPOBAHNYU HOBBIX 3HAHUH, B TOM 4Hciie GOpMyTUpOBaTh UJEH,
MOHSTHS, TUIIOTE3bI 00 00BbEKTaX U SIBJICHUSIX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATD
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATD CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS,
(GhopMyIIMpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaThl OCBOEHHUS MporpamMmbl  ydyeOHOro Kypca «Anredpa»
XapaKTEpU3YIOTCS  OBJIAJICHUEM  VHUBEPCANbHLIMU  HO3HAGAMENbHBIMU  OelicmEusiMi,



VHUBEPCANIbHLIMU  KOMMYHUKAMUBHBIMU OCliCMBUIMU U YHUBEPCATbHbIMU Pe2yIAmUEHbIMU
oeucmeusmu.

1) Vwuusepcanvnvie noznasamenvuole oeiicmsus obecneuusarom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3soBble Jlornyeckue 1eMcTBUSA:

BBISIBIISATh M XapaKTEPU30BaTh CYLIECTBEHHBIC IIPU3HAKA MAaTEMaTHUECKUX 00BEKTOB,
MOHATUH, OTHOIIEHUH MEXTy HOHATUSAMH; (POPMYIUPOBATH ONpPEAETICHNS OHATHIH;
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMK, OCHOBAHUSA JUIsl 0000LIeHNS U
CpaBHEHHUS, KpUTEPUHU IIPOBOIUMOTIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIUpPOBaATh U MPe0OPa30BbIBATE CYXKIEHUS: YTBEpAUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIATh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOPEUHs B (aKTax,
JAHHBIX, HAOIOICHUAX W YTBEP)KIACHUAX; IPEJIaraTb KPUTEPUH JJIs BRISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, JEYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUU;

pa3duparh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUH (TIPSIMBIE U OT IPOTHBHOTO),
IIPOBOJIUTH CAMOCTOATEIBHO HECIIOKHBIE JJ0KAa3aTeIbCTBA MATEMaTUYECKUX (haKTOB,
BBICTPAaMBATh ApryMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS,
BbIOMpPATh HauboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHUEB).

Ba3oBbIe HuccienoBaTeJbCKHe JeHCTBUA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKIIT HHCTPYMEHT MO3HaHUsI; pOpMYIHpOBaThH
BONPOCHI, GUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO YCTaHABINBATh
HCKOMOE U JaHHOE, JOPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;
MIPOBOUTH IO CAMOCTOATEIHHO COCTaBIIEHHOMY TJIaHY HECIOXKHBINA AKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBICEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOT0 00BEKTa,
3aBHCHMOCTEN 0OBEKTOB MEXIY COOOI;

CaMOCTOSITENTLHO (POPMYTHUPOBATH 00OOIICHHS M BEIBOJIBI 110 pe3yiIbTaTaM MPOBEIEHHOTO
HaOII0/IeHNs1, HCCIIEI0BAaHNUS, OIIEHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB
A 0000IIEHUH;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIABUTATh MPEIMOIIOKEHUS O €T0
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

PabGora ¢ undopmanmueii:

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTh HH(POPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHns 3a/1a4H;

BBIOMpATh, AHAJTM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (OpMy IMpeacTaBICHUS HHPOPMAIUH U WILTIOCTPUPOBATH pelIaeMble 3a7aun
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMY IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM UITU
c(hOpMYyINPOBAHHBIM CAMOCTOSTEIBHO.

2) Yuueepcanvuvie KOMMYHUKAMUGHBbLE Oelicmeus — obecneuusarom  cQopMupo8aHHOCmb
COYUANBHBIX HABLIKOE 00YYAIOUWUXCS.
OO01enune:



BOCIIPHHUMATH U (POPMYIHPOBATH CYXKICHUSI B COOTBETCTBUH C YCIOBHSMH U IIEISIMH
OGH.[CHI/IH; SACHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOYKY 3pCHU B YCTHBIX U MMCbMCHHBIX
TEKCTax, J[aBaTh MOSCHEHUS 110 X0y PELICHUS 33/1a41, KOMMEHTHPOBATH ITOJIYYCHHBIN
pe3yibTart;

B X0/Ic 00CYXKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMbI, IPOOJIEMBI,
pemaeMoi/’I 3ala4M, BBICKA3bIBATh UACH, HALCIICHHBIC HA IMTIOMCK PCIICHHUA,; COIIOCTABJIATh CBOU
CYXKJICHHS C CYXKJCHHUSIMH IPYTUX YYaCTHUKOB JIUAJIOra, OOHAPY)KHBATh PA3IMYNE U CXOJICTBO
MIO3HIINIT; B KOPPEKTHOH (hopme POpMYITHPOBATH Pa3HOIIIACHS, CBOU BO3PAKCHUS;
HPEJICTABISATh PE3yJIbTAThl PEIICHNUS 3a1a491, SKCIIEPUMEHTA, UCCIICJOBAHUS, IPOCKTA;
CaMOCTOSITENILHO BEIOMPATh (JOpMAT BBICTYILICHUS C YUETOM 3a/1ay MPE3CHTALMU U
0cO0EHHOCTEH ayTUTOPUH.

CoTpyannuecTBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBHUIYaIbHON paboTHI IpU
peleHrH y4eOHBIX MaTEMaTHYSCKHX 3a71ay;

MPUHUMATH LEJIb COBMECTHOM JIeATENIbHOCTH, IUTAHUPOBATh OPTraHU3aINI0 COBMECTHOM
paboThI, pacrpenelsaTh BUAbI padoT, JOrOBapUBaThHCs, 00CYKAATh MPOIIECC U PE3yIbTaT
paboThI; 06001maTh MHEHHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboTel (00CyKaeHUS, 0OMEH MHEHUSIMU, MO3TOBBIE
HITYPMBI U JIp.);

BBINOJIHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOM JICHCTBHUS C IPYTUMH YWICHAMU
KOMaH/Ibl;

OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA IPOAYKT IO KPUTEPHUAM, CHOPMYITUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvhvie pecynisamuensle Oeticmausi 0becneyusarom @GopmMupo8anue CMbiCI08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmu3anus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aITOPUTM pELIeHMs 3a/add (WIM €ro 4acTb), BHIOMpPATh
crnoco0 pemeHUsst ¢ Y4€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb:

BJIaJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IIpOIiecca U pe3ysibTaTa pelieHus
MaTeMaTHUECCKOM 3a1a9H;

IIPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPH PEIICHNUH 3a]1a4H, BHOCUTD
KOPPEKTUBBI B AESITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HallIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE Pe3yibTaTa JAesITeIbHOCTH IMOCTABICHHOM 1I€TU U YCIOBUSM,
OOBSICHATh IPUYMHBI JOCTHKEHUS UM HEJOCTUKEHUS 1IeJIU, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpay Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUsI TOKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

7 KUIIACC

Yuciia 1 BLIYUCICHUA

HaxoauTh 3HaueHUs YUCIOBBIX BBIPAXKEHUN; IPUMEHATh pa3HOOOpa3Hble CIOCOObI U MPUEMBI
BBIUMCJICHHSI 3HAYEHUI APOOHBIX BBIPAKECHUN, COAEPKAIUX OOBIKHOBEHHBIC W JICCATUYHBIC



Jpoowu.

[lepexoauTth OT 01HOM (POPMBI 3aITUCH YHCEN K IPYToil (peoOpa3oBhIBaTh JECATUYHYIO IPOOh
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTH B OECKOHEUHYIO JECSITUUYHYIO
IpOOB).

CpaBHUBATh ¥ yNOPSAJOYMBATh PALIMOHAJIBHBIC YUCIIA.

OxpyrisTh yncia.

BBINONMHATE NPUKHIKY M OLEHKY pE3yJbTaTa BBIYMCICHUM, OLICHKY 3HAYEHHH YHCIIOBBIX
BBIPAKCHU.

BbINONMHATE AEUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

IIpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypPaJIbHBIX YMCEIL.

Pemarp npakTHMKO-OPUEHTUPOBAHHBIE 3aJauyd, CBA3aHHBIE C OTHOLICHUEM BEJIMYUH,
IIPONOPLUOHAIILHOCTBIO BEJIMYUH, IIPOLICHTAMU; HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3AaHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBarh anreOpanyeckyr0 TEPMUHOJOTHIO M CUMBOJIMKY, IPUMEHITH €€ B Ipolecce
OCBOCHMS y4eOHOr0o MaTepuana.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe 1mpeoOpa3zoBaHus LENOT0 BBIPRKEHUS B MHOTOWIEH IPHUBEICHHEM IOJ00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINOIHATE YMHOXKEHHE OJTHOYICHA HA MHOTOWIEH U MHOTOYIEHAa HA MHOTOWIEH, IPUMEHSTh
(dopMyJibl KBaJipaTa CyMMBbI U KBajipaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHNe MHOTOWIEHOB HA MHOXKUTENH C IIOMOLIbIO BEIHECEHHSI 32 CKOOKH
o0LIEro MHOMKUTENS, TPYIIHUPOBKM CJaraéMblX, MPUMEHEHHUs (OpMyJ COKpAILEHHOTO
YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHKsi MHOIOWIECHOB JJI PELICHUS Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKHU.

Hcnonb30BaTh CBONCTBA CTENEHEH C HaTypaJbHBIMH MOKAa3aTeIsIMM ISl [PeoO0pa3oBaHUA
BBIPAKCHUI.

YPaBHeHHﬂ H HEPABCHCTBA

Pemarp nuHEHHBIE ypaBHEHHUS C OJHOM INEPEMEHHOM, NPUMEHAsA IpaBWJa IEPEexXoja OT
UCXOJHOTO ypaBHEHUS K pPaBHOCWIbHOMY eMy. [IpoBepsATh, SBJISETCS JU YUCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduueckre METOIbl IPHU PEIICHUH JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupath mpuUMepbl Map 4Hcenl, SBISIOMUXCS PELICHHEM JMHEHHOTro ypaBHEHMs C JIByMs
NEPEMEHHBIMH.

CTpouTh B KOOPJUHATHON MJIIOCKOCTH TpadyK JMHEHHOTO ypaBHEHHUS C JBYMS [IEPEMEHHBIMH;
MO0JIb3YACH TpaUKOM, IPUBOAUTD IPUMEPHI PEIICHNS YPaBHEHUSI.

Pemarp cucrempl AByX JIMHEHHBIX YpaBHEHMHl € JABYMs IE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh U pemarh JMHEMHOE ypaBHEHUE WM CUCTEMY JTMHENHBIX YPABHEHUI 110 YCIOBHUIO
3aJ]a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]au MOJIyYE€HHBIN pe3ynbTarT.

Koopaunartsl u rpaguxkn. @yHkuun

N3o0paxkaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJJaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3 MMCHIBATh YMUCIIOBBIEC IPOMEXKYTKU Ha anreOpandeckoM si3bIKe.

OTmeuaTh B KOOPIMHATHOW MJIOCKOCTH TOYKH I10 33JJaHHBIM KO OpJIMHATaM; CTPOUTH Ipaduku
TuHeHHBIX QyHKIuMH. CTpouTsh rpaduk GpyHkuuu y = | x I.

OnuceiBaTh € MOMOIIBI0 (PYHKIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEITUYMHAMU: CKOPOCTb,
BpEeMs, PpAcCTOSHHUE; I€Ha, KOJIMYECTBO, CTOMMOCTB; MPOHM3BOIUTEIBHOCTb, BpeMs, OOBEM
paboTHI.



Haxonute 3HaueHne GpyHKINH 110 3HAYEHUIO €€ apryMeHTa.
[TonumaTh rpaduyeckuil crocod MpencTaBieHUs W aHajdu3a WH(GOpMAIMM; HU3BIEKaTh U
UHTEPIIPETHPOBATh HHPOPMAIHIO U3 TPA(UKOB PEATEHBIX MPOIIECCOB M 3aBUCHMOCTEH.

8 KJIACC

Yucia 1 BBIYUCICHUS

[TpumeHsITh IOHATHE apU(METUIECKOTO KBAJIPATHOTO KOPHS; HAXOIUTh KBaJpaTHBIC KOPHH,
UCIONB3YSl MPH HEOOXOIMMOCTH KaJbKYJSATOP; BBINOIHITH MPeoOpa3oBaHUsl BBIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucu OOJIBIIUX M MaJIbIX YHCET C IIOMOIIBIO IECATUYHBIX JpoOei u creneHei
yucna 10.

AuredpanyecKkue BbIpasKeHUs

[IpuMeHATh MOHATHE CTENEHW C LeJNbIM IOKa3aTeleM, BBIIOJHATh IpeoOpa3oBaHUs
BBIPAKEHMM, COAEP/KALUX CTEIIEHH C LIEJIBIM II0OKA3aTeIIEM.

BbINoOnHATE TOKAECTBEHHBIE TPEOOPA30BaHUS PALIMOHATIBHBIX BBIPAKEHUH Ha OCHOBE MPABUI
JeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKuMHU JIpOOsMHU.

PackiagpiBaTh KBaspaTHbIN TPEXUIECH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3oBaHMs BBIPAKEHUN JJI PELIECHUS Pa3IMYHBIX 33/]a4 U3 MaTeMAaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHe}mﬂ H HEPAaBEHCTBaA

Pemartp nuHeHbIe, KBapPATHBIE YPABHEHMSI M pAllMOHAIbHBIC YPAaBHEHUS, CBOALIMECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

IIpoBoauTh IpOCTEUIINE HUCCIECIOBAHUS YPAaBHEHUN M CUCTEM YPABHEHUW, B TOM YHCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUH pelleHus], €ClIi UMEET, TO CKOJIbKO, H Ip.).

[lepexonuTh OT ciI0BECHON (POPMYIUPOBKH 3a7auu K €€ anredOpanyeckoil MoJIeiH ¢ MOMOIIBIO
COCTABJICHUS YPAaBHEHUs WM CHUCTEMBl YPaBHEHWH, WHTEPIPETUPOBATL B COOTBETCTBUHU C
KOHTEKCTOM 33J1a41 ITOJTY4EHHBIN pe3ysbTarT.

IIpuMeHATH CBOWMCTBA YUCIOBBIX HEPABEHCTB Ul CPAaBHEHMs, OLIEHKH; pELIaTh JIMHCHHBIC
HEPAaBEHCTBA C OJHOM NEepEeMEHHOM M HMX CHCTEMBI; JaBaThb I'paUUYECKyI0 HILTIOCTPALUIO
MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHnMaTh W MCMONB30BaTh (PYHKIIMOHAIBHBIE TOHATHS U SI3bIK (TEPMHUHBI, CUMBOJIHYECKUE
0003Ha4YeHUs1); ONpenesITh 3HaUeHHe GYHKIMH 110 3HAUEHUIO0 apryMeHTa; ONpeesaTh CBONCTBA
¢byHKIMYU IO €€ TpaduKy.

Ctpouth Tpaduku syIeMeHTapHbIX (QYHKIHMHA Bumay = K/X,y=x% y= X3, F\/X, y= IxI;
OIMCHIBATh CBOMCTBAa YMCIOBOM (DYHKUHU MO €€ rpaduKy.

9 KVIACC

Yucia 1 BLIYUCICHUSA

CpaBHMBATh M yIIOPSAA0YNBATH PALIMOHATIBHBIE U HPPALIUOHAIBHBIE YHCIIA.

Beimonuate apudmernueckue AEHCTBUS C pPAlMOHANBHBIMU YHCIAMH, COYeTas yCTHbIE U
MACbMEHHBIE TPUEMBI, BBITTOIHATH BEIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3Ha4eHMs CTENEHEH C LEJIbIMU IOKA3aTeIsIMU U KOPHEH; BBIYUCIATH 3HAYCHHUS
YHCJIOBBIX BBIPAKCHUMN.

OxpyryiaTh JEHCTBUTENBHBIE YUCIIA, BBIIOIHATH NPUKUIKY PE3YJIbTaTa BBIYUCICHUM, OLICHKY
YHCJIOBBIX BBIPAKCHUMN.



YpaBHeHUsI 1 HepaBEeHCTBA

Pemrate nuHElHbIE U KBAJpPATHBIC YPABHEHUsS, YPABHEHUs, CBOJAIIUECS K HUM, IIPOCTEHUILNE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cucremsl IBYX JIMHEHHBIX YPaBHEHHMHM C ABYMsS IIEPEMEHHBIMH M CHUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABIIACTCS JIMHEUHBIM.

Pemrate TekcTOBBIE 3a/1a4K ANTeOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHUS! YPaBHEHUS
VI CUCTEMBI IBYX YPaBHEHUH C IByMs [IEPEMEHHBIMH.

IIpoBoauTh IpoOCTEHIINE HMCCIEIOBAHUS YPAaBHEHUM U CUCTEM YPABHEHUW, B TOM YHCIE C
IpUMEHEHHEM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
cucTeMa YpaBHEHUH pelieHus], €ClIi UMEET, TO CKOJIbKO, U IIp.).

Pemarp snuHEilHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300pa)kaTh pELICHHE
HEPABEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JTMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIHME KBaJIPaTHOE
HEPaBEHCTBO; M300pa)kaTh PEIIEHUE CUCTEMbl HEPAaBEHCTB HAa YMCIOBOHM MpPSIMOM, 3alUCBIBATh
pELICHHE C TIOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUN PA3IMYHBIX 3a]ad.

DOyHKIUUHA

Pacnio3HaBath (yHKIMH H3y4eHHBIX BUI0B. Iloka3bIBaThb CXeMaTHYECKH PaCIOJIOKEHUE Ha
KOOPJMHATHOM IJIOCKOCTHU IpauKOB

dyskumii Buma:y =kx, y=kx+b,y=k/x, y=a x> + b x + ¢ ¢,y=x3, y=Vx,y= IxI B
3aBHCHUMOCTH OT 3HaUCHHUI KO PHUIIMEHTOB; OMMUCHIBATH CBOWCTBA (DYHKITHIA.

Crtpoutb n n300paxarb cxeMaTHYECKH rpaduKy KBaJpaTHUHBIX

(GyHKIMH, ONUCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIHI 1O UX rpadukam.

Pacrnio3HaBaTh KBaipaTU4YHYIO (YHKLUIO 1O (GopMmylie, MPUBOAUTH IpUMEPhl KBaJPaTHUYHBIX
GyHKIMI U3 peanbHON )KU3HU, (PU3HKH, TEOMETPUH.

Apupmernyeckas 1 reOMeTpHYECKas MPOrpeccuH

PacnioznaBaTh apudmMeTndyeckyro U T€OMETPUYECKYIO INMPOTPecCHH HpH pa3HBIX crocodax
3a/laHusl.

BbINONMHATE BBIYUCIEHUS C MHCIOJNBb30BaHHEM (OpMYN N-T0 ujleHa apUPMETHUYECKOH WU
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIUHATHON TJIOCKOCTH.
Pemarp 3amauM, CBS3aHHBIE C YMCIIOBBIMH IIOCIIEOBATEIBHOCTSAMH, B TOM YHCIE 33Jadd W3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI Kosun4yecTBo 4acos JeKTpoOHHBbIe  (HMPpPOBBIE)
n/n o0pa3oBaTe/bHbIC PeCypChl
BCE€Iro | KOHTPOJbHLIC NMPAKTUYIECCKUE
padoThI padoThI
Pa3z[e.11 1. Yucna v BBIYKCTIEHUS. PanuoHa/ibHbIEe YK CJIA.
1.1. [TonsTe pannoHaIBLHOIO YKCHA 7
1.2. Apudmerndeckue ICUCTBHS C PAIUOHATEHBIME YHCIAMH. 3
1.3. CpaBHeHHe, YIOPSII0YHBAaHUE PAMOHATBHBIX YUCEI. 2
1.4. CreneHp ¢ HaTypalbHBIM MTOKA3aTENeM. 1
1.5. | Pemenne ocHOBHBIX 3a/1a4 Ha JAPOOH, IPOLEHTHI U3 PEATbHON NPAKTUKH. 3
1.6. [Tpyu3HaKK AeIMMOCTH, Pa3I0KEHHs HA MHOXKHMTEIN HATYpaJIbHBIX YUCEIL. 3
1.7. PeasibHbIE 3aBUCUMOCTH. 1
1.8. [IpsiMast 1 oOpaTHast MPOMOPIHOHATBHOCTH 5
Hroro no pasneny 25 |1
Pa3nen 2. Anre6pandeckue BbIpaKeHHs.
2.1. bykBeHHbIE BbIpaKEeHUS. 1
2.2. Ilepemennsie. 0,5




2.3. JlonycTuMble 3HaYeHUs] IEPEMEHHBIX. 0’5

2.4. DopMyIbl. 1

2. 5. | IIpeoGpaszoBanue OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK U 1
TIpUBEJICHHE MTOJOOHBIX CIaraeMbIX.

2.6. CBoiicTBa CTENEHH ¢ HATYPaJIbHBIM MTOKA3aTENEeM. 10

2.7. MHOro4ICHBL 1

2.8. CrnoxeHue, BBIYUTAHNE, YMHOKCHAE MHOTOUJICHOB. 4

2.9. DopMyIIbl COKPAIIEHHOTO YMHOKEHUSI. 5

2.10. | Pasnoxenne MHOrOYJIEHOB HA MHOXHTEIN 2

Uroro no pazueny 27

Pasgen 3.YpaBHenus u nepaBeHcTBa.

3.1. VYpaBHeHHe, paBuiia MpeoOpa30BaHus YPAaBHEHUS, PABHOCHILHOCTh 2
YpaBHEHHUH.

3.2. | Jluneiinoe ypaBHeHue ¢ 0O1HON NEPEMEHHOM, PELIEHHUE JIMHEHHBIX 4
ypaBHEHUI.

3.3. | Pewenue 3a1a4 ¢ 1OMOMLIBIO YPABHEHUH. 4

3.4. | Jluneiinoe ypaBHeHUe C IByMs MEPEMEHHBIMH 1 €r0 rpaduk. 3

3.5. CuctemMa IByX JMHEHHbBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH. 2

3.6. | Pemenue cucrem ypaBHeHuii cioco60M NOJCTAHOBKM U CIIOCOOOM 5
CII0’KEHUS

Hroro mo pasnmeny: 20

Pa3nen 4. Koopaunate! u rpadpuku. GyHKmuu.




4.1. | KoopaunaTa Touku Ha IPSMOIA. 1
4.2. | YUucnosbie MIPOMEKYTKH. 2
4.3. | Paccrosuue Mexy IByMs TOUKaMHU KOOPIMHATHOM IPSIMOM. 1
4.4, IIpsAMoyrosbHas cucTeMa KOOPJHHAT Ha IIOCKOCTH. 3
4.5, | Hpumepsl rpadukoB, 3a1aHHbIX HOPMYNIa MU. 2
4.6, | Yrenue rpagukoB peaqbHBIX 3aBUCHMOCTEH. 1
4.7. | Hounsarue Gpynximu. 1
4.8. I'paduk dpyHKIHH. 1
4.9, | CsoiicTa dyHKIHil. 2
4.10. | JTuneiinas pyukuus. 3
4.11. | Hocrpoenue rpaduxa TMHEHHON QyHKIHUN. 4
4.12. | T'padux pysxkmmn y =1 x I 3
Hroro no pasneny: 24

Pa3neu S5.Mosropenue u 0606menne.

5.1. [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOIOB Kypca 7 Kiacca, 0000IIeHHe
3HaHUH

Hroro no pazgeny:

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KJIACC

Ne HaunmenoBaHmue pa3aejioB H TEM IMPOrpaMmMabl KoaudecTBO 9acoB 3JIeKTp0HHbIe

n/n (undgposBbie)
BCEro | KOHTPOJbHbIC HNPAKTHYCCKHE 06pa30BaTeJILHbIe

padoThI padoThI pecypebl

Pa3IleJI 1. Yucna u BIYHCIEHUA. KBaapaTHble KOpHU

1.1. KBaznparnblil KopeHb U3 yucia. 3

1.2. [TonsiTne 00 MppaMOHATILHOM YHCIIE. 1

1.3. JecsaTuuHble MPUOIIDKEHNS UPPALNOHATIBHBIX YHCEI. 1

1.4. JlelicTBUTEIHHBIC YHCTIA. 1

1.5. CpaBHeHHe IEUCTBUTEIHLHBIX gucen. | 1

1.6. Apudmernieckuii KBapaTHbIH KOPEHb. 1

1.7. ColicTBa apu(pMETHIECKHX KBaIPATHBIX KOPHEH. 1

1.8. [IpeoOpazoBaHKMe UMCIOBBIX BBIPAKEHMH, COJEPKAIIMX KBAJPATHBIE KOPHM | 2

1.9. YpaBHeHne BUIa X2 = . 4 1

Hroro no pasneny 15

Pa3ngen 2. Yucna u Beruncienus. CTeneHs ¢ neJbIM MOKa3aTe eM

2.1. CrerneHn ¢ [eJIbIM [0Ka3aTeIeEM. 1

2.2. | CranpapTHas 3anuch yucia. 1




2.3. | Pa3mepbl 00beKTOB OKpYsKarOMIEro Mupa (OT 3J€MEHTapHBIX YaCTHUIL 10 KOCMHYECKHX
00BEKTOB), UTUTEIBLHOCTh MIPOLIECCOB B OKPYXKAIOLIEM MHPE.

2.4. | CgoiicTa cTeneHu ¢ LebIM HOKa3aTeneM

Uroro no pazneny 7

Pa3nena 3. Anre6panyeckue BoipaxkeHus. KBagpaTHblil TpéxuieH

3.1. KBanpatublii Tpéxuiien.

3.2. | Pasnoxenue kBaapaTHOro TPEXUIEHA HA MHOKHUTEIM

Hroro no pasneny 5

Pa3zle.11 4. Anre6panyeckue BbIpakeHHs. AJire6panyeckasi Apo6b

4.1. | Anrebpanyeckas IpoOsb.

4.2. JlomycTuMble 3HaUCHUS IEPEMEHHBIX, BXOAALIMX B alreOpanuecKue BEIPaKeHUs.

4.3. | OcnoBHoe cBoiicTBO anredbpanyeckoit 1podu.

4.4, | Coxpamenne npoGeii.

4. 5. | Cnoxenue, BlMUTaHKUE, YMHOKEHUE U JIEICHHE alreOpanueckux apobei.

4.6. | HpeobGpazosanue BhIpasKeHU, COAEPKAMINX adredpandeckue JpooHu.

Uroro mo pazneny 15

Pazgen 5. YpaBHeHUA U HepaBeHcTBa. KBajpaTHble ypaBHeHUA

5.1.

KBaznpatHoe ypaBHEHHeE.

5.2.

Dopmya KOpHEH KBaJpaTHOTO YpaBHEHNSI.




5.3. Pemenne TekCTOBBIX 3a7jau C MOMOILIBIO KBaJAPATHBIX YPaBHEHHUH 1
5.4, Henonnoe kBagpatHoe ypaBHEHHE. 2
5.5. Teopema Buera. 2
5.6. Pemenne ypaBHeHMi, CBOIAIMXCS K KBaAPATHBIM. 1
57. IIpocreiimme qpoOHO-paOHANEHBIE YPaBHEHUS. 2
Hroro no pazueny: 15
Pa3nen 6. YpaBHeHus U HepaBeHCTBa. CHCTeMbl ypaBHEHUM
6.1. | /lumeiinoe ypaBHEHME C JAByMs NEPEMEHHBIMM, €ro rpaduK, IpUMEphl peleHus | 2
YPaBHEHUH B LIEIIBIX YHUCIIAX.
6.2. | I'paduueckas wuHTepmpeTauus ypaBHEHMs C JByMs TI€PEMEHHBIMH M CHCTeM | 3
YpaBHEHUI! ¢ 1ByMs IEpEMEHHBIMHU.
6.3. Pemenne cucteM AByX JIMHEHHBIX ypaBHEHUH C IBYMS IIEPEMEHHBIMU. 3
6.4. | Ilpumepsl penienns CUCTEM HENMHEHHBIX YPABHEHHUH C IByMs TIEPEMEHHBIMH. 2
6.5. | Peumenne TekCTOBBIX 3a/1a4 C IOMOIBIO CHCTEM YPABHEHUH 3
Hroro mo pasnueny: 13

Pasnen 7. Ypasuenus u nepaBencrsa. Hepasencrsa

7.1. UucnoBble HEpaBEHCTBA M UX CBOMCTBA. 2
7.2. HepasencrBo ¢ 01HO# nepeMeHHOMN. 3
7.3. JIuneiiHble HepaBeHCTBA C OJHOM NMEPEeMEHHON U UX pelIeHHe. 2
7.4. CucTeMbl TMHEHHBIX HEPABEHCTB C OJJHOW MEPEMEHHOMN U UX pelleHHE. 2

3

7.5.

N300paxkeHue perieHus JMHEHHOro HepaBeHCTBa M UX CHCTEM Ha YHCIOBON MPsAMOi




Hroro no pazaeny: 12

Pa3nen 8. dynkuuu. OcnoBHBIe HOHATHA

8.1. | Honsatue Qpynxuuu. 1

8.2. | Obnacte onpezeneHUs 1 MHOXKECTBO 3HAYCHUH QYHKIMM. 1

8.3. CriocoOsI 3a1aHIS (QYHKIUI. 1

8.4. | I'padux dpynkuuu. 1

8.5. | Csoiicta byHKIHH, ux oToOpakeHne Ha | ]
rpaduke

Hroro no pazueny: 5

Paznen 9.<I>ymcunn. YucnoBblie QYHKIUU

9.1. Urenne u moctpoeHne rpagukoB GpyHKIHHA. 1

Q.2. | Hpumepsi rpadukos GpyHKIMH, OTpaXalomuX peaabHble IPOLECCHI. 1

0.3. | PyHKImH, ONMCHIBAIONINE TPAMYIO W 0OpaTHYIO TIPOTIOPIHOHANBHBIE 3aBHCUMOCTH, | 1
ux rpaduku.

9.4. | Tunepbona. 1

9.5. I'paduk dpyukimm y = x2. 1

9.6. @yHKuHHy=x2,y:x3, 4
y=VXx, y=IxI; rpaduueckoe pelieHye ypaBHeHUH 1 CHCTEM ypaBHEHUH

Hroro no pasneny: 9

Paszaen 10. [loBTOpeHHe U 06061IeHHE

10.1.

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB KypcOB 7 M 8 KIaccoB, 0000IeHue

3HAHUH.




Hroro no pazaeny: 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9
9 KJIACC
Ne | HaumeHOBaHHUe pa3aesioB M TeM NMPOTrPaMMBbI KoauuecTBO 9acoB JJIeKTPOHHbIE
n/n (uudposBbie)
BCEro | KOHTPOJbHbIC NPaKTHYEeCKHe OﬁpaSOBaTeJIbele
padoThI padoThI pecypebl
Paznen 1. Yucna u BorumcaCHMS. JleiicTBUTe/IbHBIE YK C/IA
1.]1. | PaunonaneHsle uncia, HppaLMOHAIBHBIE UHCIIA, KOHEUHBIE M OECKOHEUHBIE IECATUUHBIE IPOOH. 1
1.2. | MHOXeCTBO N€HCTBUTENbHBIX YHUCE; IEHCTBUTENLHEIE 1
4rca Kak OSCKOHEUHBIE AECATHIHbIE TPOOH.
1.3. | B3aumHO 01HO3HAYHOE COOTBETCTBHE MEK/Y MHOKECTBOM JICHCTBUTEIBLHBIX YHCENl U MHOKECTBOM | ]
TOUYEK KOOPAUHATHOHU NMPsIMOIA.
1.4. | CpaBHeHue nelicTBUTENBHBIX YHCEN, apu(MeTHIecKue JeHCTBYS ¢ JeHCTBUTEILHBIMHI YHCIAMU. 2
1.5. | Hpubmmxénnoe 3HaueHNE BETUYUHBI, TOUHOCTH NPUOIMIKEHHS. 1
1.6. | Oxpyrnenune uncen. 1
1.7. | lpuxuaka u oueHka pe3yabTaToB BbIYMCICHUM. 2 1
Hroro mo paszneny 9
Pa3nen 2. Ypasuenus u HepaBeHCTBa. YpaBHEeHHS C 0JHOM TlepeMeHHOI.
2.1. | /luneiinoe ypasuenue. 0,5
2.2. | Pemenue ypaBHeHHH, CBOAAIIMXCS K IMHEHHBIM. 0,5




2.3. | Ksagparnoe ypaBnenwue. 1
2.4. | Pemenue ypaBHeHUH, CBOAAIMXCA K KBaIPATHBIM. 2
2.5. | bukBanparuble ypaBHEHUS. 2
2.6. | llpumepsl pemenus ypaBHEHUH TPEThEH 1 YETBEPTON CTENEHEH PA3I0KEHUEM Ha MHOKUTEIH. 2
2.7. | Pemenne 1po6HO-palliOHANIBHBIX YPABHEHHIA. 3
2.8. | Pemenue TekcTOBBIX 3a/1a4 anreOpandeCKUM METOIOM. 3
Htoro no pazneny 14
Pa3nen 3. YpaBHeHusi u HepaBeHcTBa. CHCTEMbI YPAaBHEHHM

3.1. | Jluneiinoe ypaBHeHME C IBYMS IEPEMEHHBIMH U €0 rpaduK. 1
3.2. | Cucrema 1ByX NMHEHHBIX ypaBHEHUH C IBYMs IEPEMEHHBIMU U €€ PEllIeHHUE. 3
3.3, | Pewenue cuctem JIByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEHHOE, & IPYyroe — BTOPOM CTEIEHH. 4
3.4. | I'paduueckas unTepnpeTalys CUCTEMbI YPaBHEHHH C IByMs MePEMEHHBIMH. 3
3.5. | Pemenue TekcToBbIX 33/1au anredpandeckuM ClocoOoM. 3
Hroro no pazneny 14
Pa3nen 4. YpaBHenus u HepaBeHcTBa. HepaBeHcTBa

4.]. | YncnoBble HepaBEeHCTBA M MX CBOKCTBA. 2
4.2 . | Jlunelinble HepaBeHCTBA € OMHOM IIEPEMEHHON U HX PEIICHUE. 3
4.3. | CucTeMbl IMHEHHBIX HEPABEHCTB C OHON NEPEMEHHOM M MX PELIECHHE. 4




4.4, | KsagpaTHblc HEPABEHCTBA U MX PEILICHHUE. 4
4.5, | T'padudeckas uHTEpNIpeTaLNa HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMS IIePEMEHHEIMU 3
Hroro no pazgeny: 16
Paznen 5. dynknun
5.1. | Ksagparuunas Gpynxuus, e€ rpagux u cBOMCTBA. 4
5.2. | [Tapabona, KoOpAUHATHI BEPUIMHEI MapaboIIbl, 0Ch CAMMETPHH TapaboIbl. 4
5.3. | Crenennsle GpyHKUUM ¢ HATYpaNbHBIMU TTOKa3aTeNsAMu 2 u 3, UX rpaduky u cBoicTBa. 4
5.4. | I'padukn pyrxumit: y = kx, y =kx +b, y= k/x, y=ax2,y=ax3,y:\/x, 4
y=1IxI
Wroro mo pasnueny: 16
Pa311e.11 6. YucsoBbie MocJeA0BaTeJIbHOCTHA
6.1. | onarue uMcnOBOH NOCIEA0BATEILHOCTH. 1
6.2. | 3ananue nocie0BaTENbHOCTH PEKYPPEHTHOH (popMyoii u GopMyI10ii n-ro usieHa. 2
6.3. | Apudmerndeckas ¥ reOMETPUUECKAs IPOTPECCHHL. 2
6.4. | Popmyinsl n-ro ujeHa apuGMETUUECKON U F€OMETPHUECKOH IIPOrpeCcCHii, CyMMBI MEPBBIX 1 YIEHOB. | 3
6.5. | U3o0paxkenue uneHoB apu(METHIECKON U TeOMETPUUECKOM MPOrpeccuii TOUKaMu Ha 1
KOOPJIMHATHOM MJIOCKOCTH.
6.6. | /IuneinbIi ¥ SKCIIOHEHIMATBHBINA POCT. 2
6.7. | CoxHble MPOLEHTEI. 4




Hroro no pazaeny: 15
Pa:me.n 7. IloBTOpEHUE, 06061l€HHUE, CHCTeMaTU3al sl 3HAaHU I
7.1. | Yucna v BIYMC/IEHHS (3a1UCh, CPABHEHUE, NEHCTBUS ¢ AeHCTBUTENLHBIMU YUCIAMU, YUCIIOBAs 6
MpsMasi; MPOLICHTHI, OTHOLICHUS, MPOTIOPIIMH; OKPYTJICHUE, NPUOIIKEHNE, OLIEHKA; PELICHUE
TEKCTOBBIX 3374 apU(YMETUIECKUM CIIOCOOOM)
7.2. | Anre6pandeckue BhlpakeHus (mpeoOpa3oBaHue alreOpanyeckix BHIPAKEHUM, J0MyCTUMBbIE
3HAYCHHMS )
7.3. | PyHKUMH (IOCTPOCHKE, CBOWCTBA H3YYEHHBIX (YHKLMI; Tpaduyeckoe pelIeHUE yPaBHEHUH U HX

CHCTEM)

Hroro no pasaciy:

18

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

7 KJIACC

Makapsbiyes KO.H., Mungtok H.I"., HewkoB K.W. n gpyrue; nog pegakumen Tensikockoro C.A., Anrebpa, 7
knacc, AkumoHepHoe obuiecTtso "M3pgaTtenscTBo "lpoceeleHne”;
Beeaure cBoil BapuaHT:

8 KJIACC

MakxkapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa penakiueit TensikoBckoro C.A., Anrebpa, 8 kiacc,
AxmonepHoe o6miectBo «M3aarenscTBo «lIpocBemenue |
BBenute cBOIl BapuaHT:

9 KJIACC

Maxaperaes FO.H., Munarox H.I'., Hemxos K.U. u apyrue; mon pexakuuneii TemsskoBckoro C.A., Anredpa, 9 kiacc,
AxunonepHoe obmectBo «M3marensctBo «IIpocBemenue ;
BBenute cBOIl BapuaHT:

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

7 KJIACC

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC

MATEPHAJBHO-TEXHUYECKOE OBECHEYEHHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPY/JIOBAHHUE

OBOPYJAOBAHME JJIs1 IPOBEAEHUSA IPAKTUYECKHUX PABOT
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