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IHHOACHUTEJIBHASA 3ATINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJI'EBPA"

Pabouass mporpamma mo ydeOHOMY Kypcy "Anrebpa" mist oOyuaromuxcs 7-9 kiaccoB pa3zpaboTana Ha
ocHoBe DenepantbHOTO rOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIEro oOpa3oBaHUs C
y4€TOM M COBPEMEHHBIX MHPOBBIX TPEOOBAHWH, NMPENBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U
TPaIUIHMA POCCHHCKOTO 00pa3oBaHMs, KOTOPHIE OOECIIEYMBAIOT OBJA/CHHE KIIOYEBBIMUA KOMIIETCHIIMSMU,
COCTaBJIIIOIMMH OCHOBY JUIS HEMPEPBIBHOTO OO0pa30BaHHWsI M CAaMOPa3BUTHs, a TaKXKe IEJIOCTHOCTh
OOMIEKYIBbTYPHOTO, IMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHs oOydaromuxcs. B mporpamme yuTeHbl HaeH
n nojoxxeHuss KoHuenuuu pa3BuTHUs MaTemMaTuueckoro odpaszoBanusi B Poccuiickoit ®enepauuu. B smoxy
uudpoBoit TpaHchopmaluK BceX cep UeTOBEUYECKOW NEeATETLHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHMUeCKON MOATOTOBKH. Y3K€ B LIKOJIE MaTeMAaTHKa CIIYKUT
OTIOPHBIM TPEIMETOM JUTSI M3YUEHHS] CMEXHBIX IUCHUIUIMH, a TIOCJE MIKOJBl PEabHOW HE0O0XOIUMOCTHIO
CTAaHOBUTCS HETPEPHIBHOE 00pa3oBaHME, 4YTO TpeOyeT MOJHOLIEHHOM ©a30Boi 0011e00pa3oBaTeIbHOM

IIOATOTOBKH, B TOM YHCJIC U MaTeMaTHUIECKO.

D10 00YCIOBIEHO TE€M, YTO B HAIlM JHU PACTET YMCIO MpOodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MAaTEMaTHKU: U B cpepe IKOHOMUKHU, U B OM3HECE, U B TEXHOJIOTMUECKUX 00IacTAX, U JaXe B
rymMaHuTapHbix chepax. Takum 00pazom, Kpyr MIKOJBHUKOB, s KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAQYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[IpakTnueckass TMOJIE3HOCTh MaTeMaTHUKH OOycCJlOBJIeHa TeM, 4To €€ MpeIMeTOM  SIBISIFOTCS
(dbyH1aMeHTaJIbHbIE CTPYKTYPBHI HAIIIETO MUPA: MPOCTPAHCTBEHHBbIE (DOPMBI 1 KOJIMYECTBEHHbBIE OTHOILEHUS OT
MPOCTENIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM ONBITE, /10 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIAJHBIX UeH. be3 KOHKpeTHBIX MaTeMaTUYeCKUX 3HaAHUM 3aTpyIHEHO TOHUMaHNe
MPUHIIUIIOB YCTPOMCTBA M HCIHOJb30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPHUITHE U HHTEpIpETaIus
pa3HOOOpa3HOW  CONMAIBHOW, JKOHOMHYECKOW,  IMOJUTHYECKOW  mHpopmaruu, ManodhdeKTHBHA
MIOBCEIHEBHASI MpaKTUYecKas IeATeabHOCTh. KaX/oMy 4enoBeKy B CBOEW KU3HU MPUXOTUTCS BBIIOJIHATH
pacuéThl U COCTABJIATH AITOPUTMBI, HAXOAUTh U MPUMEHSTh (POPMYIIbI, Bla/leTh NPAKTUYECKUMU NpUEMaMu
reOMETPUUECKUX H3MEPEHHM M IMOCTPOCHMM, 4YMTaTh WHGOPMALMIO, IMPEACTABICHHYIO B BHIE TaOnull,
auarpaMMm U rpadukoB, KUTh B YCIOBHUSX HEONPENENEHHOCTH W TOHUMATh BEPOSTHOCTHBIM XapakTep
CITyJailHBIX COOBITHIA.

OpHoBpeMeHHO ¢ paciupeHueM chep NpUMEHEHHUsT MaTeMaTHKU B COBpEMEHHOM oOiecTBe Bc€ Ooiee
BAKHBIM CTAaHOBUTCS MATEMaTHYECKHI CTHJIb MBIIUICHUS, MPOSIBISIFOIIUNACA B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B rmpouecce u3yueHuss MaTeMaTUKU B apceHan MNpUEMOB M METOJOB MBIIUICHHUS YEIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIUS U JAEAyKIHsA, 00OOIIeHHe M KOHKpeTH3allus, aHalu3 U
CUHTE3, Kiaccupukalus M cucTeMarusanus, abctparupoBaHue U aHanorus. OOBEKTbl MaTeMaTHYECKUX
YMO3aKJIIOUEHHUM, TMpaBuja HMX KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTMUECKUX IOCTPOEHUH,
CHOCOOCTBYIOT BBIpa0OTKE yMeHHs (HOpMyTupoBaTh, 0OOCHOBBIBATh U JOKA3bIBATh CYXKJICHHUS, TEM CaMbIM
pa3BHBAIOT JIOTMYECKOE MBbIIUIEHHE. Beaymias poib NpHHAUISKAT MareMaTuke W B (HOpMUPOBAHHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHHS] M BOCIIUTAHUU YMEHUHN JIEHCTBOBATH 10 3aJaHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B Tiporiecce perieHus 3aja4 — OCHOBOM yueOHOM
NEeSITeNFHOCTH Ha YPOKaX MaTeMaTUKH — pPa3BUBAIOTCS Tak)Ke TBOpPYECKAass W TPUKIAAHAS CTOPOHBI
MBIIILICHUS.

O6y‘~IeHI/IC MaTeMaTUKe OaéT BO3MOXKHOCTH Pa3BuUBAThL Yy o6yqafoumxc;1 TOYHYIO, pallMOHAJIBHYIO U
I/IH(pOpMaTI/IBHyIO p€4b, YMCHUC OT6I/IpaTL HanOoJee HoAXOOAIIHUE A3BIKOBBIC, CHMBOJIMYCCKUC, Tpa(bI/I‘ICCKI/IC
CpCACTBA IJId BBIPAKCHUS CY)K,I[GHI/Iﬁ W HarJigIAHOTO UX MPEACTABJICHH.

Heo0x0auMbIM KOMIIOHEHTOM OO1IIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 001I1ee 3HAKOMCTBO



C MCTOAaMU ITO3HAHUA I[QP'ICTBHTGJIBHOCTI/I, OpCACTAaBJICHUC O MPCAMETC U MCTOJaX MATCMATUKH, UX OTITUYHNH
OT MCTOJOB APYTIUX CCTCCTBCHHBIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX IMPUMCHCHUS MAaTCMAaTUKH JJIA
pelieHusl Hay4YHbIX W NPHUKIAJHBIX 337a4. TakuM oOpa3zom, Maremaruyeckoe oOpa3oBaHHME BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

I/IsyquHe MaT€MaTUuKHU TaKXC CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIHHTAHUIO 4YCJIOBCKA, NMOHHMAHUIO
KpaCOThbl U U3AIICCTBA MATCMATHYCCKUX paCCY)KIleHI/If/’I, BOCIHPHUATHUIO TCOMCTPHUICCKUX (l)OpM, YCBOCHHIO
nacu CHMMCTPUH.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

AunreOpa SBJISIETCS OJJHUM M3 OTIOPHBIX KYPCOB OCHOBHOMW IIKOJIBI: OHA O0ECIEUMBACT U3YyUCHUE NPYTHX
IMCUUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK M T'yMaHHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISt
MIPOJIOJDKEHHS 00pa30BaHUS U B TIOBCETHEBHOMN XHU3HH. Pa3BuTHE y 00ydarommxcsi HAYIHBIX TPEICTaBICHUI
0 MPOUCXOKJCHUHU U CYITHOCTH alreOpanveckux adCTpaKIHii, CIoco0e OTpaXeHUS MaTEMaTHIECKOW HAyKOH
SBJICHMA W TIPOLIECCOB B TIPUPOJE M OOIIECTBE, POJIM MAaTEMAaTUYECKOTO MOJICTHPOBAHUS B HAayYHOM
MO3HAHWU W B TPAKTHUKE CMOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS M KAYECTB MBIIICHHUS,
HEOOXOUMBIX ISl ajanTallid B COBPEMEHHOM IndpoBoM obmiectBe. M3yueHnue anreOpbl €CTECTBEHHBIM
oOpa3oMm olecrieurnBaeT pa3BUTHE YMEHHsSI HaO0JaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHHSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHUS M BBIBOJIBI,
dbopmymupoBath yrBepxkaeHus. OCBOSHHE Kypca aireOpsl 00ecIieqrBaeT pa3BUTHE JOTHUECKOTO MBIUICHUS
oOyJaromuxcs: OHH HWCIONB3YIOT JIEAYKTUBHBIE W WHIYKTUBHBIE pacCykIeHHs, o0oOmeHue u
KOHKPETH3allui, a0cTparupoBanue M a"anoruto. OO0ydeHue anredOpe MpearnosiaracT 3HAYUTENbHBIA 00BEM
CaMOCTOSITENIBHOM JeSTeNIbHOCTH 00y4YaIoUIUXCsl, TO3TOMY CaMOCTOSTEIbHOE PELICHHE 33a/1a4 €CTECTBEHHBIM
00pa3oM sIBiIsIeTCs peanu3alueit AeaTeIbHOCTHOTO MPUHIUIA 00ydeHuSsI.

B cTtpykType mporpammel yueOHOTO Kypca «Anredpay» OCHOBHOW IIKOJBI OCHOBHOE MECTO 3aHUMAIOT
CoJIepKaTeIbHO-METOJUUECKHE JTUHUU: «Yucna u BBIUMCIICHUSD; «Anre0Opanueckue
BBIPKEHUS»;« Y paBHEHUS U HepaBeHCTBay; «DyHkuuny. Kaxxnas u3 atux coaepkareabHO-METOAMYECKUX
JUHUN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YyUEHHUs Kypca, eCTECTBEHHBIM 00pa3oM IeperuieTasch U
B3aUMO/ICHCTBYS C IPYTUMHU €ro JUHUSMU. B X01e u3ydenust Kypca oOydarouumcs MPUXOAUTCS JTOTHYECKU
paccyXJarh, UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBSA3M € 3TUM 11€51€c000pa3HO BKIIIOYHUTH
B MPOrpaMMy HEKOTOpbIE€ OCHOBBI JIOTMKH, IMPOHHU3BIBAIOIINE BCE OCHOBHBIEC Pa3/eibl MaTeMaTH4YECKOTO
o0pa3oBaHUs U CIIOCOOCTBYIONIKE OBJIAICHUIO 00yUYaIOIUMUCS OCHOB YHHBEPCAIBHOIO MaTEMaTHYECKOTO
s3pika. Takum 00pa3oM, MOXHO YTBEpKIaTh, YTO COJAEPKATEIBHOW M CTPYKTYPHOW OCOOEHHOCTHIO
Kypca«Anredpay sBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

COI[ep)KaHI/IC JIuHUU «Hucna U BeIYUCICHUSY CIIYKUT OCHOBOM 1715 I[aanefImero HN3Yy4YCHHA MATCMATUKU,
CHOCO6CTByeT Pa3BUTHUIO Y 06yqafonmxc;1 JOT'MYCCKOI'O MBIIIJICHHA, (1)0pMI/IpOBaHI/IIO YMCHUA IOJIB30BaThCA
aJIropyTMamMu, a TaKiKe HpI/IO6peTeHI/II-O IMPAKTHYCCKUX HABBLIKOB, HeO6XOI[I/IMbIX JUIA HOBCCHHCBHOﬁ KHU3HU.
PazBuTHe MOHATHA O YHCJIE B OCHOBHOM IIIKOJIE CBSI3aHO C palOHAJIBHBIMH U UPpATUOHAIIBHBIMU YUCJIAMU,
(I)OpMI/IpOBaHI/IeM Hpe,I[CTaBJ'IeHI/Iﬁ 0 JEUCTBUTEILHOM YHCIE. 3aBepmeHHe OCBOCHHS YHCIIOBOM JHHUU
OTHCCCHO K CTapIIEMy 3BCHY 06mero O6pa30BaHI/I$I.

Copnepxanue JByX anrebpanyeckux JIHMHMA — «AnreOpandyeckue BBIPAKEHHs» W «YpaBHEHUSA U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCSl MaTEMaTUYECKOro arnapara, He00X0IMMOro
JUIS PELIEHUs 3aa4 MaTeMaTUKH, CMEKHBIX NIPEAMETOB U IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe Y4eOHBIH MaTepuall IPYNIUPYEeTCs BOKPYI PALMOHATBHBIX BBIpaXEHUH. Anredpa JeMOHCTPUpPYET
3HAUEHUE MATEMAaTUKHM KaK S3bIKa JJI IOCTPOEHUs MAaTEMaTHYECKUX MOJENIEH, ONHUCAaHUs IPOLECCOB U
ABJICHUH peanbHOr0 Mupa. B 3amaunm oOyueHust anreOpe BXOJAT TakKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOJMMOro, B YaCTHOCTH, JUIS OCBOEHHs Kypca HH(POPMATUKH, WU
OBJIaJICHUE HAaBbIKAaMH JEIyKTUBHBIX paccyxaeHuii. [IpeobpazoBanne CMMBOJIBHBIX (JOPM BHOCHUT CBOH



cneun(uYeckuii BKJIAJ B Pa3BUTHE BOOOPAKEHHs, CIIOCOOHOCTEH K MaTeMaTHU4eCKOMY TBOPYECTBY.

Conepxanue (GyHKIIMOHATBHO-TpapUUECKON JTMHUM HALEJIEHO HAa MOJyYCHHE IIKOJIbHUKAMU 3HAHUH O
GyHKIMAX KaK BaKHEHIIEH MaTeMaTHUYECKOW MOJENH ISl ONUCAaHHUsS U UCCIEIOBAaHMs pa3HO 0Opa3HBIX
IIPOLIECCOB U SABJIECHUI B Ipupojie U obmecTse. M3yueHne 3Toro marepuaia crocoOCTBYET pa3BUTHIO Y
o0yJaromuxcss yMEHHUSI HCIOJb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMaTHKH —
CIIOBECHbIC, CUMBOJINYECKHE, IpaduuecKue, BHOCUT BKJIaa B (OPMHPOBAHME MPEICTABICHHA O POJIH
MAaTE€MAaTHKU B PA3BUTHU LIUBUIIN3ALUN U KYJIbTYpPHI.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TUIaHy B 7—9 Ki1accax n3ydaeTcst yueOHbIH Kype «Anredpay, KOTOPBINA BKIIOYAET
CJIEYIOIIE OCHOBHBIE pa3Jienbl cojepxkanus: «Hucaa u BBIYUCIECHUNY, «AIredpanyecKue BhIpaXKeHUs»,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUN.

VY4eOHbIi M1aH Ha U3y4YeHHe anredpbl B 7—9 Kilaccax OTBOJIUT HE MeHee 3 yueOHbBIX YacoB B HEJIENIIO B
TE€YEHHE Ka)KJI0T0 rojia oOy4eHHsi, BCETo 3a Tpu rofa o0yueHus — He MeHee 306 yueOHBIX 4acoB.



COJAEPKAHUME YYEBHOTI'O KYPCA "AJITEBPA"

7 KJIACC

Yucaa 1 BbIYHCIEHHUS

PammonanbHbie yucia.

JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IIEPEX0]] OT OJHOM (popMbI 3amucH npodeit k apyroi. [lonstue
paMoOHAIBFHOTO YHCIIA, 3aMUCh, CPABHEHUE, YITOPAIOYHNBAHUE PALMOHAIBHBIX Yncell. ApupMeTuIecKue
JEUCTBUS C pallMOHaIbHBIMU YncaamMu. Pemenue 3a1au U3 peanbHON NIPAKTUKU Ha YacTH, HA JPOOU.

CreneHb C HaTypajJbHBIM IIOKa3aTelleM: OMpEeNICHHe, MpeoO0pa3oBaHUE BHIPAKEHUI HAa OCHOBE
OTIpeNIeNIeHus], 3aIUCh OOJIBIINX uncell. [IporeHThI, 3amuch MPOIEHTOB B BHJIE APOOH U APOOH B BHIEC
MIPOLICHTOB. TPy OCHOBHBIE 33/1a4U Ha MPOLEHTHI, pELICHUE 33/1a4 U3 PEATIbHON MPAKTUKU.

HpI/IMCHeHI/IC MMPU3HAKOB JCJIMMOCTH, Pa3JI0KCHHUC HAa MHOXKUTCIIM HATYPAJIbHBIX YHUCECII. Peanburpie
3aBHUCHMOCTH, B TOM YUCJIC IpsAMas 1 06paTHa;1 MMpONMOPIUOHATIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[TepemeHnHbIe, UNCITOBOE 3HAUYCHHUE BBIPAKEHUS C IEPEMEHHON. JlomyCcTHMbIE 3HAYEHUSI IEPEMEHHBIX.
[IpencraBneHne 3aBUCUMOCTH MEX Ty BETMYUHAMH B BUJE hopMyIibl. Beraucienus no Gpopmymnam.
[IpeobpazoBanme OYKBEHHBIX BHIPAKCHUM, TOXKICCTBEHHO PaBHBIE BEIPAKEHHS, TIPaBUiIa TIPEOOpa30BaHUS
CYMM M TIPOM3BECHUH, MPaBHJIa PACKPHITHS CKOOOK M MPUBEICHUS MOJOOHBIX CIaraeMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKa3aTEIEM.

OnHounensl 1 MHOrowieHbl. CteneHb MHoOrouieHa. Clo)KeHue, BhIYUTAaHUE, YMHOXXEHHE MHOTOWICHOB.
DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMBbI M KBaApaT pazHOCTU. DopMylia pa3HOCTU KBAJIPATOB.
Paznoxenne MHOTOYWICHOB HA MHOKHTEIIH.

YpaBHeHust

VYpaBHeHHe, KOpPeHb YpaBHEHMs, TIpaBuia MpeoOpa3oBaHHs  YpPaBHEHUS, PaBHOCHIBHOCTb
ypaBHeHUH. JInHEHHOE ypaBHEHHE C OJIHOM EPEMEHHOM, YUCIIO KOPHEN JIMHEHHOTO YpaBHEHUS, PELICHUE
TUHEHBIX ypaBHeHUN. CocTaBieHHME ypaBHEHUH MO YCIOBHIO 3ajaud. PelieHne TEKCTOBBIX 3a/Jay C
MOMOIIBI0 ypaBHEHUH. JIuHeliHOoe ypaBHeHHE C JByMs MEepeMEeHHBIMU U ero rpadguk. Cuctema IByX
JUHEIHBIX YpaBHEHHI C JByMS NEpeMEHHbIMU. PelieHue cucteMm ypaBHEHHM crocoOOM MOJCTaHOBKH.
[Ipumeps! perieHnst TEKCTOBBIX 3a7[au ¢ TIOMOIIBbIO CUCTEM ypaBHEHUH.

Koopannarts! u rpadpuku. ®yHkuumn

Koopmunata Toukum Ha mnpsmoi. UuciaoBele NpPOMEKyTKH. PaccrosHue Mexay ABYMS TOYKaMHU
KOOpIuHATHOM npsiMoii. IlpsimoyronbHas cucrema xoopauHat, ocu OX u Oy. AbGciyicca U OpuHATa TOYKH
Ha KOOpAMHATHOW 1utockocTu. [Ipumeps! rpadukoB, 3agaHHbIX (opMmynamu. UTeHne rpadukoB peanbHbIX
3apucumocrteil. [lonarue Gynkuun. I'paduk Gynxun. Coiicta pynkuuit. Jlunelinas pynxuus, e€ rpaduxk.

I'padux Gpynkuu y= Ixl. ['padnueckoe penieHne IMHEHHBIX YPABHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucjia 1 BBIYHCTIEHUSA

KBanpatHslit kopeHb u3 uncia. Ilonstie 06 uppanmoHanbHOM uncie. JlecaTuuHble NPUOIMKEHHS
uppanroHanbHbIX ynces. CBolcTBa apu(METHYECKHX KBaJpaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM U BHIYUCICHUSAM. J[eficTBUTENbHBIEC YHCIIA.

Auredpanyeckue BbIPasKeHHUs



KBagparHblil TpEXWICH; pa3JIoKEHNUE KBaJAPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOWMCTBO anreOpamueckoil npoou. CrokeHue, BhIUMTAHUE,
YMHOKEHUE, JeJICHHE anreOpandeckux apooeid. PanonansHble BRIpaXXEHUS U UX IpeoOpa3oBaHue.

YPaBHeHI/IH N HEPABCHCTBA

KBangpatHoe ypaBHenue, ¢Gopmyna KopHeil kBajgpatHoro ypaBHeHus. Teopema Bwuera. Pemenue
YpaBHEHUMH, CBOJALIMXCSA K JIMHEHHBIM M KBaapaTHbIM. [Ipocteilmine npoOHO-panioHaIbHbIE YPaBHEHMS.

I'padmyeckas uHTEpIIpETAllUS YPABHEHUH C IBYMS IEPEMEHHBIMU U CHCTEM JIMHCHHBIX YPaBHEHUH C IBYMS
nepeMeHHbIMU. [IpuMepsl peleHns CUCTEM HEJIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOO0M.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM NepeMeHHON. PaBHOCHIIBHOCTE HEPABEHCTB.

JIunHeiliHble HEpAaBEHCTBA C OJHON NIepeMeHHOM. CrcTeMbl IMHEHHBIX HEPABEHCTB C OJJHOW EPEMEHHOM.

D yHKUUHA

[Tonsarue pynkuuu. O61acTh OTIPENEIECHUS U MHOKECTBO 3HaUeHUH (QyHKIMU. CIocOOBI 3a/1aHMs
(GyHKIMH.

I'paduk pynkuun. Yrenue cBoiictB pyHkuuu no e€ rpaduky. [Ipumeps rpadukoB GyHKINH,
OTpaXkarollKX peabHbIE MPOIIECCHI.

OyHKIMH, OTTMCHIBAIOIIME PSIMYIO U 0OpaTHYIO MPOMOPLUUOHAIbHBIE 3aBUCUMOCTH, UX I'padUKH.
Oyukmpn Yy = X2,y = X3, y=Vx, y= Ixl.

I'paduaeckoe pernenne ypaBHEHHI U CHCTEM YPaBHEHHIMA.
9 KITIACC

Yuciaa 1 BLIYUCTICHUA

PanmonanbHble yncia, uppaloHaIbHbIE YHCiIa, KOHEYHbIE U OECKOHEUHBIE IECATHYHBIE IPOOH.
MHO03k€ecTBO IeHCTBUTENBHBIX YHCEI; AeUCTBUTEIbHBIC YK CIIa KaK OECKOHEUHBIE IECITHUHBIE IPOOH.
B3aumHO 0/1HO3HAYHOE COOTBETCTBUE MEXKYy MHOXKECTBOM JACHCTBUTEIbHBIX YHCEN U KOOPAMHATHOM
MPSAMOI.

CpaBHeHHE EHCTBUTENBHBIX YnCel, apupMeTUIecKue ISHCTBUS ¢ ACHCTBUTEIbHBIMUA YHCIAMHU.

W3mepenusi, npuOimxeHus, OEHKU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MPOLIECCOB B OKPYXKAIOIIEM MUPE.

HpI/I6J'II/I)KéHH06 3HAa4YCHUC BCIMYMHBI, TOYHOCTD HpI/I6J'II/I)KeHI/IH. OKPYFHCHI/IC YHUCCII. HpI/IKI/II[Ka H OICHKa
PE3YyIbTATOB BBIYHCIICHUI.

YpaBHeHNs 1 HEPABEHCTBA

VYpaBHEHUsI ¢ OHOM TEPEMEHHOM.

JIuneiiHoe ypaBHeHMe. Penenne ypaBHeHHM, CBOAAIIUXCS K JIMHEWHbIM. KBagpaTHoe ypaBHeHue. Penienue
YPaBHEHUH, CBOISIIMXCA K KBaJApaTHbIM. bukBanpaTHoe ypaBHeHue. [IpuMepsl pelieHnst ypaBHEHUN TPEThEU
U 4eTBEPTOM CTemeHed pas3loKeHHeM Ha MHOXWUTeNIH. PemieHue ApoOHO-pallMOHANBHBIX YpaBHEHUH.
Pemenne TeKCTOBBIX 337124 aNreOpandeckumM METOJIOM.

Cucrembl ypaBHEHUH.

YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €ro Tpaduk. Pemenne cucrem NByX TUHEHHBIX YPaBHEHHH C IBYMs
IEpEMEHHBIMU. PelieHne cucTteM IBYX YpaBHEHHUM, OJHO W3 KOTOPBIX JIMHEMHOE, a APYroe€ — BTOpPOH
crenienu. [ paduyeckas MHTEpIIpeTalvs CUCTEMBI YPaBHEHHH ¢ TBYMSI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 337124 aNreOpanvdeckiuM CrocoooMm.

Hepasencrta



HucnoBble HEPABEHCTBA U UX CBOMCTBA. PellleHNe JIMHENHBIX HEPABEHCTB C OJHOM NEpEMEHHON. Pemenue
CUCTeM JMHEHHBIX HEpPaBeHCTB ¢ OJHOW mepeMeHHOoW. KaapartHele HepaBeHCTBA. [ 'paduueckas
HMHTEPHIpPETAlUs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMH.

DyHKUUHA

KBangparnunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapabona, KoopArHATH BEPLUINHBI TapaboIIbl, OCh
CUMMETPUHU N1apaboJIbL.

Ipadukn dynkrmit: y =Kx, y=kx +b, y=k/x. Y=Vx, y=x3. y = | x | u ux cBoiicTpa.

YucjaoBble MOCIET0BATEILHOCTH

OmnpezeneHue 1 criocoObl 3a1laHUs YUCIOBBIX OCIEJ0BATEIBHOCTEN.

[TonsiTHE YMCIOBOW MOCIEIOBATENLHOCTH. 3aJaHNE MOCIEI0BATEIbBHOCTH PEKYPPEHTHOU opMysioi u
dhopmyroit N-ro useHa.

Apudmernueckas v reoMeTpruecKas porpeccuu.

Apudmernueckas u reomerpuueckas nporpeccur. ®opmyssl N-ro wieHa apupMeTHyecKon u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkenue 4ieHOB apuPMeTUYECKO U TeOMETPUUYECKOM MpOorpeccuii ToukaMu Ha KOOPAWHATHON
IIJIOCKOCTH. JINHEWHBIN U SKCITOHEHIMAIBHBIN poCT. CIIOXKHBIE POLEHTHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenne y4eOHOTO Kypca «Anredpa» JT0/DKHO o0ecrieynBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOT'O OOIIETO
O6pa3OBaHI/I$I CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPECAMCTHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYyHOCTHBIE pE3ylbTaThl OCBOCHUSI MPOrpaMMBI Y4€OHOTO Kypca «Anredpay XapaKTepHU3YIOTCS:

IIaTpuoTnyeckoe BOCIIHMTAHHE:

MPOSIBJICHUEM MHTEpPECca K MPOIIJIOMY U HACTOSIIIEMY POCCUHCKONW MaTeMaTHKU, LIEHHOCTHBIM OTHOIIICHUEM
K JOCTUKEHUSM POCCHICKHX MAaT€MaTUKOB U POCCUMCKON MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO ITUX
JTOCTHIKEHHH B IPYTUX HAYKaxX W MPUKIAJIHBIX chepax.

I'pa:knanckoe U JAYXOBHO-HPABCTBEHHOE BOCNUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEH TpakJaHWHA M peau3aliil ero NpaB, MPEJICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHHMA, MPOIIETYP TPAKIAHCKOTO
obmiectBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYXKIEHUIO ITHYECKUX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM TIPUMEHEHHUEM JOCTWKCHHH HAyKH, OCO3HAHMEM BAXKHOCTH MOpab- HO-ITHYESCKUX
MIPUHIIUIIOB B JICATSIILHOCTH YIEHOTO.

Tpynosoe BOCIIMTAHME:

YCTaHOBKOM Ha aKTMBHOE Yy4acTHE€ B PEIICHUWU MPAKTUYECKUX 33/a4 MAaTeMaTU4YeCKO HampaBiIeHHOCTH,
OCO3HAHHMEM Ba)XKHOCTH MaTeMaTHYeCKOro oO0pa3oBaHMsA Ha MPOTSHKEHUM BCEW JKU3HMU JJIS  YCHEIIHOM
npodeccruoHaIbHON JIeATETbHOCTH " pa3BUTHEM HE0OXO0IUMBIX YMEHUH;

OCO3HaHHBIM BbIOOPOM U MOCTPOECHUEM MHAMBUAYAIBHOW TPACKTOPUM 00pa30BaHMs U KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTnYeCKoe BOCIIUTAHHUE,
CIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETHYECKOMY BOCHPHATHIO MaTeMaTHUYECKUX 00BEKTOB, 3a/1ad,
perieHui, pacCyXIeHHI; YMEHHUIO BUJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTH HAY4YHOI'0 MMO3HAHUA:
OpI/IeHTaI_[I/IeI\/'I B OCATCIIBHOCTH Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3sBUTHA YCJIOBCKaA, IIPUPOAbI 1 06H_[eCTBa, IMOHHMaHHEM MaTeMaTH4eCKOM HAaYKH KakK
C(bepbl YeJIOBEUYECKOH JACATCIIBHOCTH, 3TaIlOB eé pPa3BUTHA U 3HAYUMOCTH IJId Pa3sBUTHA LUBUIN3ALNH,
OBJIAACHUEM S3BIKOM MaTEMAaTHUKU H MaTeMaTH4YeCKOM Ky.]'IBTypOﬁ KakKk Cp€ACTBOM IIO3HAHUS MHPA,
OBJIaACHUCM HpOCTGﬁIlIPIMH HaBBIKAMHU HCCJIE€A0BATEIbCKOM JAEATEIBHOCTH.

du3nyeckoe BocMUTaHNe, (opMUPOBaAHHE KYJIbTYPHI 310POBbSI M IMOIMOHAILHOIO 0JIATOMOTYYHSI:

TOTOBHOCTBIO TPUMEHSTh MAaTEMaTHYCCKHE 3HAHUS B MHTEPECaX CBOETO 3JI0POBbS, BEJCHUS 3I0POBOTO
o0pa3a xu3HHU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHIA M OTAbIXa, peryisipHas Guznyeckas
AKTUBHOCTH);

chOpMUPOBAHHOCTHIO HaBbIKAa pedIeKCUH, MPU3HAHHEM CBOETO IMpaBa HAa OMIMOKY M Takoro e IpaBa
JPYroro 4yenoBeKa.

IKO0JIOTrHIECKOoe BOCIIUTAHHUE:

OpUEHTAIle Ha MpUMEHEHHE MaTeMAaTUYeCKUX 3HAHHWM A pelieHus 3a7ad B 0ONacTH COXPaHHOCTH
OKpYKaIoIIel CcpeJibl, MIIAHUPOBAHUS MMOCTYIIKOB U OIIEHKH UX BO3MOXKHBIX MOCIEICTBUHN I OKpYXKaIoIIe i
Cpebl;

OCO3HaHHEM TTI00aTHHOTO XapaKTepa SIKOJIOTHIECKUX MPOOIEM U IyTel UX PEIICHHUS.

JInyHOCTHBIE pPe3y/IbTaThl, 00ecneYnBalOIIe AXANTANUI0 00y4aI0IIerocsi K H3MEeHS I0IMMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHON Cpeabl:

— TOTOBHOCTBIO K AEHCTBUSIM B YCIOBUAX HeOHpe,Z[eJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHHA CBOEH



KOMIICTCHTHOCTH 4€PEC3 MPAKTUYCCKYIO JCATCIBHOCTb, B TOM YHCJIC YMCHHUC YYUTHCA Y IPYTIHUX JIIOILGfI,
HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKHM 1 KOMIICTCHINU M3 OIbITA APYTUX;

— Heo0X0AUMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4KcCiIe (POPMYyIHPOBATh UICH, TOHATHS,
TUMOTE3bl 00 OObEKTaX W SBJICHUAX, B TOM YHCIIE paHEe HE W3BECTHBIX, OCO3HABATh JEPUIIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

— CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOUINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAECMBIEC PEIICHUS U ACHCTBUS, GOPMYIUPOBATH
Y OLIEHUBATH PUCKHU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaTbl OCBOEHUS MPOrpaMMbl yueOHOro Kypca «Airedpay» XapaKTepHU3yHTCS
OBJIAJIEHUEM YHUBEPCATILHLIMU NO3HAGAM ENbHBIMU OCUCMEUIMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU
0eticmeUsMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCliCIEUAMU.

1) Vuusepcanvhnvie noznasamensmule Oelicmeus obecneuusarom Gopmuposarue 6a308blX KOZHUMUBHBIX
npoyeccos obyuarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIoOWe20 Mupa, npumMeHeHue 102U4ecKux,
UCCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

Ba3zoBble Jjornuyeckue aAeiicTBUA:

— BBISBIISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTHYECKUX O0BEKTOB, MOHATHUH,
OTHOIIEHUH MEXIy MOHATUAMU; (OPMYIUPOBATh OINpEAETeHHUs] TMOHITHM;, yCTaHaBIMBaTh
CYIIIECTBEHHBIN MpPU3HAK KJIACCHU(PUKALUU, OCHOBAHMA Ul OOOOIIEHUS M CPaBHEHMsI, KpUTEpUHU
IIPOBOJMMOTO aHAJIN3a;

— BOCHPHUHUMATh, (POPMYIHPOBATh U MPEOOPa30BbIBATH CYKICHUS: YTBEPIUTEIbHbBIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBISBJISATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUns B GakTax, TaHHBIX,
HaOMIOJICHUSAX W YTBEPXKACHUAX; MpeularaTb KPUTEPUH [UIsl BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

— JI€J1IaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa30uparh 10Ka3aTeNbCTBAa MATEMATUYECKUX YTBEPKICHUH (MPSMBIE U OT IPOTHUBHOTO), TPOBOAUTH
CaMOCTOSITENIbHO HECIOKHBIE JI0KA3aTeIbCTBA MaTeMaTHYecKnX (DakToOB, BBHICTPAWBATh apryMEHTAIHUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh COCO0 pelieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMpATh HanboJiee MOXOSAIMINN ¢ YIETOM CaMOCTOSITENIEHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBarTebLCKHe JelCTBUA:

— HCIIOJIb30BATH BOIIPOCHI KaK HCCIeI0BaTEIbCKUN HHCTPYMCHT ITO3HAHU, q)OpMy.]'II/IpOBaTL BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie npoTHUBOPEUYNC, HpO6HCMy, CaMOCTOATCIIbHO YCTAHABJIMBATbL HWCKOMOC W IOAHHOC,
(I)OpMI/IpOBaTB TUIOTE3Y, apTYMCHTUPOBATH CBOIO IMMO3UIUIO, MHCHHC,

— TPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIA DKCIIEPUMEHT, HEOOJIBIIOE
UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, 3aBUCIMOCTEH 0OBEKTOB
MeXIy co00ii;

— CaMOCTOATECIBHO (I)OpMyJ'IHpOBaTB O606I.I.[CHI/IH " BBIBOJBI IO PE3yJIibTaTaM HpOBCI[éHHOF (8}



HaGJ’IIOI[eHPUI, HUCCICI0BaHUA, OICHUBATh I[OCTOBepHOCTb HOJIy‘IeHHBIX pe3y.HbTaTOB, BBIBOJIOB U
0000IIIEeHHI;

— IMIPOTHO3HUPOBATH BO3MOKHOC PA3BUTUC IIPOLECCCA, 4 TAKIKC BBIABUI'ATh NPCANIOJIOKCHUA O €TI0
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

— BBIABJIATH HCAOCTATOYHOCTh U I/I36I>ITOLIHOCTI) I/IH(i)OpMaIlI/II/I, JaHHBIX, H€O6XOI[I/IMI>IX JJIS pemeHI/m
3a/1a4u;

— BBIOMPATH, AHATM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3ITNIHBIX
BUJIOB U ()OPM IIPEICTABIICHHUS;

— BbIOMpaTh OopMy MpeAcTaBlIeHUs MHPOPMALIMK U WILTIOCTPUPOBATh PElIaeMble 3a/1a4 CXEMaMH,
JrarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

— OILIEHUBATh HAJAEKHOCTh MHPOPMALIUH TI0 KPUTEPUSIM, MPEJIOKEHHBIM YUUTEIEM WIH
c(OpPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) VHuueepcanvnvie KOMMYyHUKAmMuUGHbIE Oeticmaus 0becneuusam cQopmMuposaHHoCms COYUATLHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

OO0menue:

— BOCHPHUHUMATh U (POPMYTUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSIMU U IEISIMHU OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NMUCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B X0JIe 00CYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMBbI, TPOOIEMBI, pelracMon
3aJaui, BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha IOWCK PEIICHUS; COMOCTaBISTH CBOHM CYKICHHUS C
CYKIEHUSIMH JPYTUX YYaCTHHKOB JHAJIoTa, OOHAPY)KMBATh pPAa3JInYMe€ W CXOJCTBO MO3UWIIHIA; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

—  TPEeACTaBIATh pPe3yiIbTaThl pPELICHUS 3aJauyd, SKCIEPUMEHTa, HCCIEeIOBaHMs, IPOCKTa,;
CaMOCTOSITENIBHO BHIOMPATh OpMAT BBHICTYIUICHUS € YYETOM 3a7ay MPE3eHTAMU U 0COOCHHOCTEMH
ayJUTOPHUHU.

CoTpyaHunyecTno:

— IOHUMAThb U HUCIOJIb30BAaTh IIPCUMYILICCTBA KOMaHJIHOM U HHHHBHHY&HBHOﬁ pa6OTBI IIpH PCUICHHUHU
y‘le6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— TMPUHUMATH 1Ie]Ib COBMECTHOM JESITeNbHOCTH, IIAHUPOBATh OPraHU3alUI0 COBMECTHOM paboTHI,
pacnpenensats BUabl paboT, JOroBapuBaThCs, 0OCYkKAaTh MPOLECC U pe3yabTaT padoThl; 00001IaTh
MHEHHS HECKOJIBKHUX JIFO/IEH;

— y4acTBOBATh B IPYMIOBBIX popMax paboTsl (00CYkAeHUS, 0OMEH MHEHHUSIMU, MO3TOBbIE LITYPMBI U
p.);

— BBIIIOJIHATBb CBOIO 4aCThb pa6OTLI U KOOPAUHUPOBATH CBOU JIEHCTBHS C APYIrUMHU YJICHAMH KOMAH/BI;

— OILIEHMBATh KA4eCTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT IO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) Vuusepcanvhvie pezynamugnsle Oelicmeus 0oecneuusarom Gopmuposanue cmoviCl08biX YCMaHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmn3anus:



CaMOCTOSITEIIBHO COCTABJIATD IUIAH, aJITOPUTM PEIICHUs 3a/1a4i (MM €0 4acTb), BBIOMPATh CIIoco0
pemeHust ¢ y4€TOM HMEIOIIUXCS PEeCypcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BaApHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BIIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca M Pe3yiibTaTa PerieHs
MaTeMaTUIECKOM 3a1a9H;

— NPEABUIIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHHKHYTh IPH PELICHUU 3a/1a4U, BHOCUTh KOPPEKTHUBHI B
JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAMICHHBIX OIMOOK, BBISBICHHBIX TPYTHOCTEH;

— OLIEHMBATh COOTBETCTBHUE pPE3yJIbTaTa AEATEIbHOCTH IOCTABIEHHOM LIETH U YCIOBUSAM, OOBACHATH
MIPUYMHBI JOCTHXKEHUS WM HEJOCTH)KEHMS 11eJI, HaXOAUTh OLIMOKY, JaBaTh OLIEHKY NPHUOOPETEHHOMY
OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anredpay» Ha ypOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs JOJKHO 00eCriednBaTh
AOCTMIKCHUC CIICAYIOMIUX MPEAMETHBIX O6paSOBaTeJ'H)HBIX PE3YIbTATOB:

7 KJIACC

YucJia 1 BLIYUCJICHUA

Haxonuth 3HaueHus: YUCIOBBIX BBIPAXKEHUIN; MPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI M MPUEMBI BHIYHCICHHS
3HaYeHUH JAPOOHBIX BRIPAKEHUN, COEPKAIINX OOBIKHOBEHHbIE U JECSITHUHBIE IPOOH.

[Tepexomuth OT OmHOM (HOPMBI 3aMMCH YHCEN K ApYyroil (mpeoOpa3oBbIBaTh JACCATHUHYIO IPOOb B
0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO IECATUYHYIO IPOOB).

CpaBHUBATh U YHOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BemoaHsaTh IIPUKUAKY U OLICHKY pE€3yjibTaTa BBILII/ICJ'ICHI/If/'I, OLCHKY 3HAYEHHUIH YHCIIOBBIX BBIpa}KeHI/If/'I.
BemoausaTe HeﬁCTBHH CO CTCIICHSAMM C HaTypaJIbHBIMHU ITOKA3aTCIIsIMU.

HpI/IMeHHTB IIPpU3HAKU ACTIUMOCTH, Pa3JI0KCHUEC HA MHOXHUTECIW HAaTypaJIbHBIX YHUCCEII.

PemraTe IMPAKTUKO-OPUCHTHPOBAHHBIC 3aJa4u, CBA3aHHBIC C OTHOIICHHUEM BCJINYHH,
MMpONOPHUOHAIIBHOCTBIO BCIIMYHUH, ITPOLICHTAMHA; UHTCPIIPETUPOBATL PE3YJIbTAThI PCHICHUS 3aa4 C y‘IéTOM
OI’p&HH‘iCHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH pacCMaTpUuBaACMbIX 0OBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcrnonb30Barh aareOpandecKyro TEPMHUHOJIOTUIO U CHMBOJIUKY, IPUMEHSTD €€ B MIPOLIECCE OCBOCHUS
y4eOHOTO MaTepuana.

Haxoaute 3HaueHUS 6YKBCHHBIX B]':»Ipa)KeHI/Iﬁ IIpHU 3aIaHHbIX 3HAYCHHUAX ITICPECMCHHBIX.

BrinoaHsTh npe06pa30BaHH;1 [CJIOTO BBIPAKCHUS B MHOTOYICH ITPUBCACHHUEM HO)IO6HLIX cliaracMniXx,
PACKpPBITHEM CKOOOK.

BrinoaHsTh YMHOKCHUEC OJHOYWICHA HA MHOTOYJICH 1 MHOI'OYJICHA HAa MHOT'OYJICH, IIPUMCHATH (l)OpMyJ'H)I
KBaJpaTa CYMMbI U KBaJpaTa pa3HOCTH.

OCYH_ICCTBJ'ISITL PAa3JI0KCHUEC MHOT'OYWICHOB Ha MHOYKUTEJIN C TIOMOIIBIO BEIHCCCHUS 3a CKOOKH 061].161"0
MHOXKHTCJIA, TPYINIIMPOBKU CJIAraCMbIX, IPUMCHCHUA (I)OpMyJ'I COKpaIJ_IéHHOF O YMHOXCHUS.

[TpumMeHsTH MpeoOpa3oBaHMsI MHOTOUYIEHOB JUTSI PELLICHHS PAa3IMYHbIX 3a]1a4 U3 MAaTEeMaTHKU, CMEXHBIX
MIPEIMETOB, U3 PEAJIbHON MTPAKTHKU.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpaIbHBIMH ITOKA3aTeNIMH JUIS TPe0Opa30BaHuUs BBIPAKEHHA.



YPaBHeHI/IH N HEPABCHCTBA

Pemrate yinHelHbIE YpaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIPAaBUIIA IIEPEX01a OT UCXOJTHOIO
YPaBHEHUS K PaBHOCHIIBHOMY eMYy. 1IpoBepsITS, SBISETCS 1M YACIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOGupath mpuMepsI Map YHUCeN, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHUS C IBYMsI IIEPEMEHHBIMH.
CTtpouTh B KOOPJAMHATHON IUIOCKOCTH IpaMK JTMHEHHOTO ypaBHEHHUS C JABYMsI IEPEMEHHBIMU; MOJB3YsACh
rpaduKOM, IPUBOANUTH PUMEPHI PELICHUS YPaBHEHUSI.

Pemate cuctemMbl ABYX JIMHEHHBIX YPAaBHEHHI C IByMS ITEPEMEHHBIMH, B TOM YHCJIE TpadUIecKu.

CocTaBisTh M peliarh JIMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 10 YCIOBHIO 33JauH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJYyYEHHBIN pe3yibTart.

Koopannartel u rpadpuku. ®yHkuuun

N300paxkaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOpAMHATAM, JTy4H,
OTpE3KH, UHTEPBAJIbI; 3@ MUCHIBATh YHCIIOBBIE MPOMEKYTKH HA aIreOpanyeckoM si3bIKe.

OtmeuaTh B KOOPJMHATHOM IUIOCKOCTH TOYKH I10 33JJaHHBIM KO OpAMHATaM; CTPOUTH IpaUKU JTUHEWHBIX
¢byukuuii. Ctpouts rpadux pynkuuu y= | xl.

OnuceiBaTh ¢ MOMOIIBIO GYHKIMIA U3BECTHBIE 3aBUCUMOCTU MEXKY BEIMUYNHAMU: CKOPOCTh, BPEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOM3BOAUTEIHLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnocod MpeacTaBlIeHNs H aHAIM3a HH(pOpMaIMK; U3BJIEKATh M UHTEPIPETUPOBATH
nHpopMaIuo u3 rpa@uKoB peaIbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KJIACC

Yuciaa 1 BLIYUCTICHUA

[IpuMeHsTh NOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOAUTh KBaJIpaTHbIE KOPHH, UCTIOIb3YS
IIPU HEOOXOJAUMOCTH KaJbKYJISITOP; BBIMOJIHATH MPeoOpa30oBaHusl BBIPAKEHUN, COAEPKAIINX KBaJIpaTHbHIE
KOPHH, UCIOJIb3YSl CBOMCTBA KOPHEH.

Hcroap30BaTh 3aMCcy OOJIBIINX M MaJIbIX YHCET C IIOMOIIBIO ACCATUYHBIX I[pO6CI71 u creneHel uncia 10.

AsredOpanyeckue BbIpasKeHU s

HpI/IMeHHTB HNOHATHUC CTCIICHHU C I CJIBIM IIOKA3aTCJICM, BBIIIOJIHATH Hp606pa3OBaHI/I$I BBIpa)KCHHfI,
CoacCpIKaluX CTCIICHHU C LCJIBIM II0KAa3aTCIICM.

BBIONHATE TOXKIECTBEHHBIC Hp606p330BaHI/IH PaluOHAJIbHBIX Bpra)KCHI/Iﬁ Ha OCHOBC ITpaBUJI JeHCTBUM
HaJ MHOT'O4JICHAMH U aJ'IFe6paI/I‘leCKI/IMI/I ,Z[p06${MI/I.

PacknanpiBaTh KBaI[paTHBIﬁ TpéX‘lHeH Ha MHOXXUTCIIN.

[TpuMeHsTH MpeoOpa3oBaHMsl BHIPAKEHUN IS PELIEHUs Pa3IMYHbIX 33]ja4 U3 MaTeMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEATbHON IIPAKTHUKHU.

YpaBHeHHS H HEPABEHCTBA

Pemare nuHeliHble, KBaJpaTHbIE YPaBHEHHS U pallMOHAIbHbIE YPaBHEHHUs, CBOJIAIIMECS K HUM, CUCTEMbI
JIBYX YpaBHEHHH ¢ ABYMsI IEpPEMEHHBIMHU.

[IpoBoauTh pOCTENILINE UCCIE0BAHNS YPABHEHUM U CUCTEM ypaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpaduuecKux NpecTaBiIeHu (yCTaHaBIMBaTh, UIMEET JIU YpaBHEHHE WM CUCTEMa YpaBHEHUIl pelieHus,
€CJIN UMEET, TO CKOJIBKO, U IIp.).

HepeXO,Z[I/ITB OT CJIOBECHOM (I)OpMy.HI/IpOBKI/I 3aJa4u K eé aﬂre6pa1/1qec1<01”4 MOACIHN C IOMOIIBIO COCTABJICHUA
YpaBHCHUA UJIU CUCTCMBIL ypaBHeHHﬁ, HUHTCPHOPCTUPOBATE B COOTBCTCTBUU C KOHTCKCTOM 3aJa4u



MIOJIY4YCHHBIN pe3ysbTar.

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB Ul CPABHEHUs, OLEHKH; PEIlaTh JIMHEWHbBIC HEPABEHCTBA C
OJTHOY MIEPEMEHHOM U WX CUCTEMBI; AaBaTh IpapUUECKyI0 WILTIOCTPALIMI0 MHOKECTBA PEIICHUH HEpaBeHCTBA,
CUCTEMBI HEPABEHCTB.

DyHKUUHA
[ToruMaTh ¥ UCTIOIB30BaTh (DYHKIIMOHAIBHBIC MMOHATHS U S3bIK (TEPMHHBI, CHMBOJIMYCCKIE 0003HAUYCHNS);
OTIPEICIIATh 3HAaYCHHE (DYHKITUU 110 3HAUCHUIO apryMEHTa; ONPEACIATh CBOMCTBA (PyHKIMHU 10 €€ TpaduKy.

Ctpouts rpaKn deMeHTapHbIX GyHKImH Buga y = K/X, Y = X2, y= X3, y=Vx, y= Ixl; onuceBats
CBOICTBA YHMCIOBON (pyHKIMHU 1O €€ rpaduKy.

9 KJIACC

Yucaa 1 BbIYUCIEHHUS

CpaBHUBaTh U YIOPSAI0UYMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinonHATe apudmMeTHueckue NeHCTBUS ¢ pallMOHAIbHBIMU YUCIIAMH, COUETasl YCTHHIE U NMHCbMEHHbBIE
MIPUEMBI, BBIIIOJIHATH BEIYUCIICHHS C UPPALIMOHAIBHBIMU YU CIIAMH.

HaxonnTte 3Ha4eHUs cTEneHen ¢ UeIbIMU ITOKA3aTeNSsIMU U KOPHEH; BBIYUCIIAT 3HAYEHHS YHCIIOBBIX

BBIPAKEHUII.

OKpyrisiTh NEHCTBUTENBHBIEC YHCIA, BBINIOJHATHh NPUKUIKY PE3yIbTaTa BBIYMCICHUH, OLICHKY YHACIOBBIX
BBIPAKEHUII.

YpaBHeHUs 1 HEPaBEHCTBA

Pemats nuHeliHbIe U KBaJlpaTHBIE YpaBHEHHUSI, YpaBHEHHUSI, CBOASIINECS K HUM, IpocTeiiue ApoOHO-
paloHaIbHbIe ypaBHEHUSI.

Pemath cucteMsl IByX JIMHEWHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMHU U CUCTEMBI IBYX YPaBHEHUIA, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBJISETCS JTUHEHHBIM.

Pemath TekcTOBbIE 3a7aUn ANreOpandeckiuM crocoOOM C MOMOIIBIO COCTABJICHUS YPAaBHEHUS UM CUCTEMbI
JIBYX ypaBHEHUH C IByMsI IEpEMEHHBIMHU.

[IpoBoauTh MpocCTeiiue uccieoBaHus YpaBHEHUN U CUCTEM ypaBHEHUI, B TOM YHCIIe C IPUMEHEHUEM
rpaduyecKkux mpecTaBiIeHU (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMa ypaBHEHUI pelleHus,
€CJIK UMEET, TO CKOJIBKO, U IIp.).

Pemars nuHelHbIC HCPABCHCTBA, KBAJAPATHBIC HCPABCHCTBA, I/1306pa)KaTB pEIICHUC HEPABCHCTB HaA
YHCIIOBOM HpHMOﬁ, 3aIlIMChIBATH PCIICHUEC C ITIOMOIIIBIO CUMBOJIOB.

Pemartes cucTeMbl TMHEHHBIX HEPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOYAOINEC KBAAPATHOC HEPABCHCTBO,
I/I306pa)KaTb PCUICHUC CHUCTCMblI HCPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIlIUCbIBATh PCHICHUC C IIOMOIIBIO
CHMBOJIOB.

Hcnons30BaTh HEPAaBCHCTBA NIPpHU PCHICHUU PA3JIMYHBIX 3a/1a4.

DyHKUUH

Pacrnio3HaBath QyHKIMM M3Y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHUECKU PACIIONIOKEHUE HA KOOPIMHATHON
TUIOCKOCTH rpaduKoB

dynkimit Buma: y = kx, y = kx + b, y = k/x, y=ax2+ b x + c ¢, y = X3, y=Vx, y = | x | B 3aBHCHMOCTH OT
3HaYeHUH K03()(OUITMCHTOB;0NMUCHIBATH CBOMCTBA (DYHKIIUH.

Ctpoutb W u300pakaTb CXEMaTHYeCKH TpapuKH  KBaJpaTHUHBIX
(byHKIMH, ONUCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIMI MO UX TpaduKam.

Pacrnio3HaBath KBaJpaTHYHYIO (GYHKLUIO 1O (hopMysie, IPUBOJUTH IPUMEPhI KBaIPAaTUYHBIX GYHKIUH U3



peanbHOM )KU3HU, PU3UKHU, TEOMETPHUH.

ApH(l)MeTH‘leCKaH U reoMeTpuiccCkas nmporpeccun

Pacnio3naBate apu(METHUYECKYI0 U T€OMETPHUYECKYIO MPOTPECCHUH IMPH PA3HBIX CIIOCO0AX 3aJaHMUA.

BBINONIHATE BEIYUCIEHHS ¢ UCTIOIB30BaHUEM (POPMYIT N-TO WieHa apuPMETUIECKON U T€OMETPUIECKOM
IIPOrpeCCUil, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHON TIOCKOCTH.

Pemrate 3aaun, cBs3aHHBIE C YUCIOBBIMH IIOCIEA0BATEILHOCTAMHY, B TOM YHCIIE 33a4U U3 PEAIbHON
KHU3HU (C UCTIOJB30BAaHUEM KAJIBKYIIATOPA, HU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aejioB U T€EM NMPOrpaMMbl

KoanyecTBo yacon

BCEro | KOHTPOJIbHbIE paﬁon

NpaKTHYecKUe padoThl

JekTpoHHbIe (LH(pPOBBIE) 00pazoBaTe/IbHBIC PeCypChl

Paznen 1. YUncaa u Bpruncienns. PannonaabHble yncaa.

1.1. | IloHsATHE pauMOHAIBHOIO YHCIIA 2 0 1 1
1.2. | Apudpmernueckre JSHCTBHS C PALIOHATILHBIMH YHCIAMH. 5 0 0 1
1.3. | CpaBHeHue, yHOpsI0YNBAHIE PALIMOHATBHBIX YHCEIL. 4 1 0 1
1.4. | Crenens ¢ HaTypaJbHBIM [1OKa3aTEIEM. 2 0 0 1
1.5. | PemeHne oCHOBHBIX 33714 Ha JPpOOH, IPOLIEHTHI U3 PeabHOH MPAKTUKH. 4 0 0 1
1.6. | Ilpu3Haku AEITMMOCTH, Pa3JIOKCHHS HA MHOXXHTEIH HATYPAbHbBIX YHCEIl. 2 0 0 1
1.7. | PeanpHbIC 3aBHCHMOCTH. 2 0 0 1
1.8. | [Ipsimas u oOpaTHast MPOMOPLUOHATIBHOCTH 4 1 0 1
Hroro no pasageny 25

Paznen 2. Anredpandeckue BbIpaKeHUs1.

2.1. | ByKBeHHBIC BBIPAXKCHUSL. 1 1 0 1
2.2. | Ilepemennbie. 1 0 0 1
2.3. | JlomycTiMble 3HAYCHMS IEPEMEHHBIX. 2 0 0 1
2.4. | ®opmysl. 2 0 1 1
2.5. | IIpeobpa3oBanue OyKBEHHBIX BBIPaKCHUI, PACKPBITUE CKOOOK M NMPUBEICHUE MOI00HBIX ClIaraeMbIX. 2 1 0 1
2.6. | CBoiicTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIIEM. 2 0 0 1
2.7. | MHOrOWICHBL. 2 0 1 1
2.8. | CnoxeHue, BRIYUTAHUE, YMHO)KCHHE MHOTOUYJICHOB. 4 0 0 1
2.9. | ®opMyIIbl COKPAIEHHOTO YMHOKEHHS. 8 0 1 1
2.10. | Pa3noskeHre MHOTOYICHOB Ha MHOXKUTEIH 3 1 0 1
HWroro no pazaeny 27

Paznen 3. YpaBHeHuUs] H HepaBeHCTBA.

3.1. | YpaBHeHue, npaBuia npeodpa3oBaHusl YpaBHEHHS, PABHOCHIBHOCTD YPaBHEHUIA. 3 0 0 1
3.2. | JIuneiiHoe ypaBHEHHUE C OJIHOM IIEPEMEHHOMN, PELICHHUE JIMHCHHBIX YPaBHECHHIA. 3 0 0 1




3.3. Pemienue 3aa4u ¢ OMOIIBIO YPaBHEHUI. 4 0 1 1
3.4. | JluneiiHoe ypaBHEHHUE C ABYMsI IIEPEMEHHBIMH H €0 IpadHK. 4 0 1 1
3.5. | Cucrema AByX JIMHEHHBIX yPaBHEHUH C IBYMsI [1€PEMCHHBIMH. 3 0 0 1
3.6. | Peuienue cucreM ypaBHEHHI CIIOCOOOM IOICTAHOBKH U CIIOCOOOM CIIOXKCHH St 3 1 0 1
HWroro mo pasaeny: 20

Pa3znen 4. Koopaunarel u rpapuku. @ ynkummn.

4.1. | KoopnuHarta TOYKH Ha IPSIMOIL. 1 0 0 1
4.2. | UncioBble IPOMEXYTKHU. 1 0 0 1
4.3. | PaccrosHue MeXIY ABYMsI TOUKaMH KOOPJMHATHO HPSIMOIL. 1 0 0 1
4.4. | IlpsMoyroyipHasi CHCTEMa KOOPMHAT Ha MJIOCKOCTH. 1 0 0 1
4.5. | Ilpumepsl rpahKoB, 3a1aHHBIX HOpMYIIa MU. 2 0 0 1
4.6. | Urenue rpa)ukoB peanbHbIX 3aBUCHMOCTEH. 2 0 1 1
4.7. | Houstne QpyHKIMH. 2 0 0 1
4.8. | I'paduk GpyHKIMH. 1 0 0 1
4.9. | CeoiicTBa QyHKIHIL. 2 0 0 1
4.10. | JInneiinas QyHKIHs. 4 0 0 1
4.11. | Iocrpoenue rpaduka TMHEHHONW (YHKINU. 4 0 1 1
4.12. | I'padux pysaxumny =x | 1 3 1 0 1
Hroro mo pasaeny: 24

Pa3nen S5.11oBTopenue u 06001eHue.

5.1. | IloBTOpeHHE OCHOBHBIX MOHATHI M METOAOB Kypca 7 Kiacca, 00001ueHre 3HaHu T 6 1 | 0 ‘ 1

HWroro mno pazzgeny: 6

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 l 8 ‘
8 KJIACC

Ne HaumenoBanue pasesioB U TeM NPOTrPpaMMbl Koummuecrpo yacos DiiekTponnbie (uuppoBbIe)
n/n o0pazoBaTe/IbHbIE PeCypChl

BCEro | KOHTPOJIbHbIE NMpaKTHYeCKHe
padoTbl padoThbl

Paznen 1. Yucaa u Borunciaenns. KBagpaTubie kopHu

1.1. | KBagpatHblii KOpeHb U3 YK CIA.

1.2. | ITousTue 006 HppalMoOHATIEHOM YHCIIE.




1.3.

IICCHTI/I‘{HLIG HpI/I6HPI)KeHI/ISI UppaliuOHAJIbHBIX YUCEIT.

1.4. | JlelicTBUTEIBHBIC YHCIIA.
1.5. | CpaBHeHHE IeHICTBUTEIIBHBIX YHCEIL.
1.6. | Apudmernueckuii KBaIpaTHbIH KOPEHb.
1.7. | YpaBHenue Buza X2= a.
1.8. | CoiicTBa apu()METHUESCKUX KBaJPATHBIX KOPHEIL.
1.9. | IIpeoOpa3oBaHye YHCIOBBIX BEIPAXKEHHUH, CO AEPKAIUX KBaPATHbIC KOPHU
HWroro no pazneny 15
Paznen 2. Uncna u Beruuciiennsi. CTenens ¢ 1eIbIM IOKa3aTeleM
2.1. | CreneHs ¢ LeIbIM TOKA3aTEIEM.
2.2. | CranaapTHas 3amuich Yucia.
2.3. | Pa3mepbl 00BEKTOB OKPYKAIOIIEro MUpa (OT 9JIEMEHTAPHBIX YACTHIL 10 KOCMHYECKHX 00BEKTOB), ITHTEILHOCTD POLIECCOB
B OKPY’KaIOIIEM MHpE.
2.4. | CBoiicTBa CTENEHH C LIEIIBIM TTOKa3aTelIeM
HWroro no pazaeny 7
Pa3znen 3. Auredpanyeckue Boipazkenusi. Kpaaparupiii Tpéxuiien
3.1. | KBagpatHslil TpEXHIICH.
3.2. | Pa3nokenue KBaApaTHOro TPEXWICHA HA MHOKUTEIIH
Hroro no pazneny 5
Pa3znen 4. Anredpanyeckue BbIpakeHusi. Ajireépanyeckas 1poonb
4.1. | Anrebpanueckasi 1po0b.
4.2. | JomycTHMBbIC 3HAUCHHS IEPEMEHHBIX, BXOIIINX B T eOpanuecKHe BEIPAKCHHUSL.
4.3. | OCHOBHOE CBOICTBO anredpanyecKkoi 1poou.
4.4. | CokpamieHue 1po0ei.
45. | CnoxeHue, BBIYUTAaHNUE, YMHOKEHUE U JICTICHHE alNreOpanyeckKux Ipooei.
4.6. | IIpeoOpa3zoBaHKe BBIPAKEHHI, COIEPIKAIMX aNredpandeckue Jpoou.
HWroro no pazaeny 15

Paznen 5.YpaBHeHusi u HepaBeHcTBa. KBasipaTHble ypaBHeHUsI




5.1

KBaznpatHoe ypaBHEHHE.

5.2. | HenosHoe KBafipaTHOE ypaBHEHHUE.
5.3. | ®opmMyna KOpHEH KBaAPATHOrO YpaBHEHUS.
5.4. | Teopema Buera.
5.5. | Penrenne ypaBHEHUH, CBOISIIUXCS K KBaJAPAaTHBIM.
5.6. | Ipocreiimme qpoOHO-palliOHAIbHBIC YPABHEHHUSL.
5.7. | PeneHue TEKCTOBBIX 3a/1a4 € TOMOIIBIO KBAJPaTHBIX YPaBHEHHH
HWroro no pazneny: 15
Pa3ngen 6. YpaBHeHusi u HepaBeHcTBa. CHCTEMbI ypaBHeHUI
6.1. | JIuneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpadHK, IPUMEpPhl PEIICHHs YPaBHEHUH B LEJIbIX YHCTIaX.
6.2. | Pemenue cucteM ABYX JTUHEHHBIX yPaBHEHHUI C IByMsI IepPEMEHHBIMH.
6.3. | Ilpumepsl penieHus CHCTEM HENMMHEHHbBIX YPABHEHHUH C ABYMS MEPEMEHHBIMH.
6.4. | I'padudeckast MHTEpHPETALUS YPABHEHHS C ABYMs IEPEMCHHBIMH M CHCTEM YPAaBHEHHII C IBYMS [IEPEMECHHBIMH.
6.5. | Penrenne TEKCTOBBIX 33/1a4 C TOMOIIBIO CHCTEM yPAaBHEHHUIH
Hroro no pasaeny: 13
Paznen 7.YpaBHenus u HepapeHcTBa. HepaBencTBa
7.1. | YucnoBble HEPaBEHCTBA M UX CBOWCTBA.
7.2. | HepaBeHCTBO ¢ OJHOI IIEPEMEHHOI.
7.3. | JluneiiHble HEPaBEHCTBA C OJHOI IIEPEMEHHOM U HX PEIICHHE.
7.4. | CucreMbl IMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOW U X PELICHHE.
7.5. | N300paxxeHne peleHus TMHEIHOro HEPaBEHCTBA U MX CUCTEM Ha YMCIIOBOM MPAMOit
HWroro mno pazgeny: 12
Paznen 8.dyukuuu. OcHOBHbIE NOHSATHS
8.1. | IlonaTue GpyHKIUH.
8.2. | OGnacTh onpeneneHus ¥ MHOKECTBO 3HAYCHUN ()YHKIIMH.
8.3. | CnocoOsI 3a1aHust pyHKIHH.
8.4. | I'paduk GyHKIMH.
8.5. | CaoiicTBa (yHKIMH, HX OTOOpaKEHNE HA
rpaduke
Hrtoro o pasneny: 5




Paznen 9. ®@ynkuuu. Yucaosbie GyHKUuM

9.1. | Yrenwue u noctpoeHue rpagukoB QyHKIHN.
9.2. | Ilpumepsl rpadukoB HYHKIHN, OTPAXKAIONINX PEaIbHBIC IIPOLECCHL.
9.3. | OyHKUNH, ONHCHIBAIOIIME IPSMYIO H 00PaTHYIO IPOIOPLIOHAIBHBIC 3aBUCHMOCTH, UX I'PadHKH.
9.4. | I'unepbona.
9.5. | I'padux dynkuuu y = X2.
9.6. | Oynkuumy = X2,y = x3,
y=\x, y=x ; rpa¢uuecKoe pelIeHIe YPAaBHCHUI U CHCTEM
Hroro no pasneny: 9
Paznen 10. [loBTopenue u 0606menue
10.1. | IloBTOpEHNE OCHOBHBIX MOHATUH 1 METOJOB KypcoB 7 U 8 KJ1accoB, 00001ICHNHE 3HAHMUIL.
Hroro mo paszeiy: 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
9 KJIACC
Ne | HaumeHoBaHMe pa3aesioB H TeM IPOIPaMMbl Koamnuecrso yacon DJIeKTPOHHbIE
n/n (undpposbie)
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE 06pa3OBaTeﬂbele
padoThl padoThI pecypest
Pazpnen 1. YUncaa u Bbruuciienust. JleficTBuTeIbHbIE YHCIa
1.1. | PaunoHanbHbIE YKCIa, UPPALMOHANIBHbIC YUCIIA, KOHEYHBIEC U OCCKOHEUHBIC IECATHYHBIC APOOH.
1.2. | MHOXECTBO JIeHCTBUTEIBHBIX YUCET; 1CHCTBUTENIBHBIE
4HciIa KaKk 0€CKOHEUHBIC IECATHYHBIC APOOH.
1.3. | B3auMHO 0ZHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM ACHCTBUTENIBHBIX YHCET 1 MHOKECTBOM TOUEK KOOPAHHATHON MPAMOM.
1.4. | CpaBHeHHE [EHCTBUTEIBHBIX YUCE, apu(GMeTHICCKUE ACHCTBH C 1€ CTBUTEIbHBIMU YHUCIAMH.
1.5. | [IpubnmkénHOE 3HAUYCHHE BEINYMHBI, TOYHOCTB MTPUOIMKECHHS.
1.6. | Okpyrienue yucen.
1.7. | Ilpukuaka U OIEHKA Pe3yIbTaTOB BBIYUCICHUI.
Hrtoro o paszgery 9

Pa3nen 2.YpaBHeHHs] M HEPABEHCTBA. YPaBHEHUS ¢ O/IHOIi nepeMeHHOii.
2.1. | JIuneiiHoe ypaBHEHHE.
2.2. | Peuienne ypaBHEHUil, CBOISIIMXCS K JIMHCHHBIM.




2.3. | KBagpaTHOE ypaBHEHHE.

2.4. | Pemienue ypaBHEHHIl, CBOASIIMXCS K KBaIPATHBIM.

2.5. | bukBajpaTHbIe ypaBHEHHUSL.

2.6. | IlpumMeps! pelieHys ypaBHEHHH TpeTheil 1 4eTBEPTON CTeleHeil pa3IoKeHNeM Ha MHOKHTEIIH.

2.7. | Pemenne qpoOHO-pallnOHAIBHBIX YPaBHEHHH.

2.8. | Pelienne TeKCTOBBIX 3a/1a4 aJire0pandeckuM METOIOM.

HWroro no pazneny 14
Pa3nen 3. YpaBHenusi u HepasecTBa. CHCTEeMbI YPOBHEHM It
3.1. | JluneiiHOe ypaBHEHHE C ABYMS IIEPEMEHHBIMU U €ro rpauk.
3.2. | Cucrema JBYX JIMHEHHBIX YpPaBHEHHH C ABYMs IEPEMEHHBIMH 1 €€ PElICHHE.
3.3. | PemeHne cucteM ByX ypaBHEHHMH, OJJHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe — BTOPOii CTEMEHH.
3.4. | I'padmueckast MHTEPIIPETAIMs CHCTEMbI YPABHEHHIT C IBYMS IIEPEMEHHBIMH.
3.5. | Pemenue TeKCTOBBIX 3aa4 aire0pandeckuM CocoooM.
Hroro no pazneny 14
Pa3nen 4. YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa
4.1. | YncnoBble HEPaBEHCTBA U MX CBOMCTBA.
4.2. | JluHeitHbIC HEPABCHCTBA C OHOW [IEPEMEHHON U UX PELICHHUE.
4.3. | CucreMBbl IMHEIHBIX HEPABEHCTB C OHOU [TEPEMECHHON U UX PELICHHUE.
4.4. | KBagpaTHble HEPaBEHCTBA M UX PEIICHUE.
4.5. | I'padudeckas HHTEpIIpeTanys HEPABEHCTB U CHCTEM HEPaBEHCTB C ABYMs IIEPeMEHHBIMH
HUroro no pazgeny: 16
Paznen 5. @®ynknuu
5.1. | KBagpatuunas yHkus, e€ rpaduk U CBOMCTBA.
5.2. | ITapaboia, KOOpAWHATHI BEPILMHBI TApaboJibl, 0Ch CAMMETPUH MapaboIIbL.
5.3. | Crenennsle GpyHKINH C HATYpPaIbHBIME II0OKa3aTesIMH 2 H 3, UX rpaUKU U CBOHCTBA.
5.4. | Tpadmkn dpynxumit: y =kx, y =kx +b, y k/x, y=ax2 y=axd y=kx,
y=xllI
HWroro mo pazzaeny: 16




Pa3nen 6.YucioBbIe MOCTET0BATEIHLHOCTH

6.1. | TToHsTHE YU CITOBOI TIOCJICIOBATCIIBHOCTH.

6.2. | 3azaHue MOCIENAOBATEIILHOCTH PEKYPPEHTHOI hopMyI1oit 1 HOpMyII0ii N-ro WieHa.

6.3. | Apudmernyeckas ¥ reoMETpHUYECKast IPOrPECCHH.

6.4. | dopmyusl N-ro YieHa apu(METHISCKON U FEOMETPHIECKON IIPOrPECCHid, CYMMBI IIEPBBIX N YJICHOB.

6.5. | U300paxkeHne WICHOB apu(pMETHICCKOMH M FeOMETPUIESCKOI IPOrpeccHii TOUKaMU Ha KOOPAUHATHOH IJIOCKOCTH.

6.6. | JIuHEeIHBI 1 YKCIIOHCHIMAIBHBINA POCT.

6.7. | Cro>xHbIE IPOLICHTHI.

HWroro no pazneny: 15
Pa3znen 7.IloBropenue, 06oGiieHne, CHCTEMATH3ANMST 3HAHUI
7.1. | Yncsa n BpIYucJIeHNs (3aMUCh, CPABHEHHE, ICHCTBHS C JCHCTBUTEIbHBIMH YHCIAMH, YHCIIOBAs MPSMast; IPOLICHTHI, OTHOLICHHUSI, IPOHOPIINH;
OKpYyTJIeHHE, TPUOIIIKEHUE, OLICHKA; PEIICHUE TEKCTOBBIX 3324 apH()METHYCCKUM CIIOCOO0M)
7.2. | Anredpanveckue BrIpakeHus (mpeoOpa3oBaHue aredpandeckux BbIPAKECHNUH, 10y CTHMbIC 3HAUCHHUS )
7.3. | ®yHKnuHU (IOCTPOCHHUE, CBOWCTBA H3YYCHHBIX (DYHKIHIA; TpapuuecKkoe peIieHie YPaBHEHHI U HX CHCTEM)
Hroro no pasaeny: 18
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10







