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IHHOACHUTEJIBHASA 3ATIMCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJITEBPA"

Pabouas mporpamma no yueObHomy Kypey "Anredpa" mist oOydaronuxcs 8 KiaaccoB pazpadoTaHa Ha OCHOBE
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO 00IIEero 00pa3oBaHus ¢ y4€TOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHUMN, TPEABIBIIEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U TPAJAULIUI
poccuiickoro 00pa3oBaHus, KOTOPBIE 00ECTICUUBAIOT OBJIAICHHE KIFOUEBBIMI KOMIICTCHIHSIMH,
COCTaBJISIOIMMHE OCHOBY JIJISl HEIIPEPBIBHOTO 00pPa30BaHUs M CAMOPA3BUTHS, A TAKXKE IIETIOCTHOCTD
0OMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSA 00yJaroOMMXcs. B mporpaMMe ydTeHbl uiaen
u nosioxkenust Konnenmmu pa3BuTus MareMaTHueckoro oopasoBanus B Poccutickoit @enepanuu. B snoxy
uudpoBoit Tpanchopmaimu Bcex chep 4eT0BEUECKON EeATETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKO! MOATOTOBKH. Y Ke B IIIKOJIE MaTEMAaTHKa CITy>KUT
OTIOPHBIM MPEMETOM [Tl U3YUCHUST CMEKHBIX TUCIUILINH, a ITOCIIE IKOJIBI pealbHOH HE0OXO0JMMOCTHIO
CTaHOBUTCS HENPEPhIBHOE 00pa30BaHKE, YTO TPEOYeT MOTHOLIEHHOM 0a30B0ii 00111€00pa30oBaTENbHOM

IIOATOTOBKH, B TOM YHCJIC " MaTeMaTHUYECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIIM JIHU PACTET YUCIIO podeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKU: U B cpepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJOTHYECKUX 00JIacTsIX, U IaXKe B
rymaHuTapHbIx cepax. Takum oOpa3om, Kpyr MIKOJIBHUKOB, 1151 KOTOPBIX MaTeMaThKa MOXKET CTaTh
3HAQYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[TpakTHdeckas Mojae3HOCTh MaTEMATHKH 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SBIISTFOTCS
(dbyH1aMeHTaJIbHbIE CTPYKTYpPBI HAIlIETO MUpPA: MPOCTPAaHCTBEHHbIE (DOPMBI U KOJTMYECTBEHHbIE OTHOILIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIst
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uaei. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTpyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAHUS COBPEMEHHON TEXHUKU, BOCIIPUATUE Y UHTEPIPETALHS
Pa3HOOOpa3HOM CONMATBHOM, SdKOHOMHYECKOM, MOJIMTHIECKOW nHpOopManuu, MaaodpexkTuBHa
MTOBCEIHEBHAS MIpaKTUYecKas IeATeIbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOUTCS BBIIOIHATH
PacuéThl U COCTABJIATH AITOPUTMbI, HAXOJAUTh U PUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUYECKUMU MpUEMamMu
reOMETPUUECKUX U3MEPEHU U OCTPOEHUH, YNTaTh UH(POPMALINIO, TPE/ICTABICHHYIO B BUJIE TaOJIHII,
IyarpamMmm M rpaUuKoB, ®KUTh B YCIOBUSIX HEOMPEIEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ pacuiupeHueM cdep MpUMEHEeHHs: MaTeMaTHKU B COBPEMEHHOM 0011ecTBe Bcé Ooee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKUI CTUJIb MBIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHAYKLHUA U ACTYKIHS, 0000IIeHIe U KOHKPETH3AIUs, aHATTU3 U
CUHTE3, KJIaccu(UKalUs U cUucTeMaTh3alus, abcTparupoBanue u anajaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKJIFOU€HH, MPaBUJIa UX KOHCTPYHMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOEHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYITHPOBATH, 0OOCHOBHIBATH U IOKA3BIBATh CY)KJICHUS, TEM CAMBIM
Pa3BHUBAIOT JIOTHYECKOE MBIIIITIEHUE. Bemyias poiabp npuHaaIeKUT MaTeMaTHKe U B JOPMUPOBAHUHT
AITOPUTMUYECKON KOMIOHEHTHI MBIILIICHUS ¥ BOCOHUTAHUH YMEHUI JEHCTBOBATH MO 33JaHHBIM allTOPUTMAaM,
COBEPIIIEHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATH HOBBIE. B mpoIiecce pemieHus 3aa4 — OCHOBON y4eOHOM
NEeSITeNLHOCTH Ha ypOKaX MaTEMaTHKU — PAa3BUBAIOTCS TAKXKE TBOpPUECKAasi M MPUKIAIHAS CTOPOHBI
MBIIILICHUS.

O6y‘~IeHI/IC MaTeMaTHKe JAaET BO3MOKHOCTh Pa3sBUBATh Y 06yqalom1/1xc;1 TOYHYIO, PAallTUOHAJIbHYIO U
I/IH(pOpMaTI/IBHyIO pc4b, YMCHHC OT6I/IpaTL HanboJjee HoaAXo AU E A3BIKOBBIC, CUMBOJIMYCCKHUC, Fpa(bI/I‘{eCKI/IC
CpCAcCTBa IJIs BBIPAKCHUS CY)KI[CHI/Iﬁ U HarjsiAHOTO UX IMPEACTABIICHUA.

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



C METOAaMM ITO3HAaHUA HeﬁCTBHTeHBHOCTH, npeaACTaBJICHUC O NPCAMETC U METOAaX MATCMATHKHU, UX OTJTHYUHH
OT MCTOOB APYIUX CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH 11
peleHus HayYHbIX U MPUKIaIHBIX 3a1a4d. TakuM 00pa3oM, MaTemMaTnyeckoe 00pa3oBaHUE BHOCHUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

I/IsyquHe MAaT€MaTUKHU TaKXKe CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAaHHUIO
KpaCOThbI U U3AIICCTBA MATCMATUICCKUX paccyncﬂeHHﬁ, BOCIIPHUATHUIO TCOMETPUUCCKUX q)OpM, YCBOCHHIO
nacu CHMMCTPUH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

Aunre0pa sBIsIeTCs OTHUM U3 OTIOPHBIX KyPCOB OCHOBHOM IIIKOJIBI: OHA 00ECTICUNBACT N3YUEHHE JPYTUX
JTMCUUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TAK ¥ TYMAaHUTAPHOTO LIUKJIOB, €€ OCBOEHHE HEOOX0AUMO IS
MPOJ0IDKEHHUs 00pa30BaHuUs M B IOBCEIHEBHOM XU3HU. Pa3BuTHe y 00yJaronuxcsi HAydHBIX MPEICTaBICHUIN
0 TIPOUCXOKJCHUH M CYITHOCTH alredpandeckix abCTpakinii, CriocoO6e OTpaskeHUs] MaTEMAaTHIeCKON HayKOn
SIBIICHHUH U TIPOLIECCOB B IPUPOJIE U OOIIECTBE, POJIM MATEMATHUECKOTO MOJISTMPOBAHMS B HAYYHOM
MO3HAHMU ¥ B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS M KAYECTB MBIIILICHHUS,
HEOOXOMMBIX JUIsI aIallTalluk B COBpeMEHHOM 1udpoBoM obiecTse. M3ydeHune anredpsl eCTECTBEHHBIM
o0Opa3oM obecrieunBaeT pa3BUTHE YMEHUS Ha0II0/1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBaHHO 00OCHOBBIBATH CBOM JICHCTBHS U BHIBOIBI,
dbopmynupoBaTh yrBepxKIAeHUSA. OCBOCHHE Kypca alreOpbl 00eCIeunBaeT Pa3BUTHE JIOTHIECKOTO MBIIIICHUS
00yJaromuxcs: OHA UCTIOJB3YIOT IeAYKTUBHBIC U HHYKTUBHBIC PACCYXICHUS, 0000IIeHIE U
KOHKpETH3allnuio, adcTparupoBanre u aHajoruto. O0yuenue anredpe mpeanosaraetT 3HaYuTeIbHBIN 00BEM
CaMOCTOSITENIHOM 1eATeIbHOCTH 00yJaroIuXcsl, TO3TOMY CAMOCTOSITENIbHOE pellIeHre 3ajad €CTECTBEHHBIM
00pa3oM sIBiIsIeTCs peanu3alueit AeaTeIbHOCTHOTO MPUHIUIA 00ydeHuSsI.

B ctpykType nporpamMmsl yueOHOTO Kypca « Anredpay OCHOBHOM IITKOJIBI OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTebHO-METOJMUecKHe JTUHUH: «Hucna U BEIUMCICHUSD; « AlredpandyecKue
BBIPKEHUS»;« Y paBHEHUS U HepaBeHCTBa»; «DyHKIN». Kaxaas U3 3Tux coaepikareabHO-METOJUUECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYEHHUs Kypca, ECTECTBEHHBIM 00pa30M IeperieTasch 1
B3aUMO/ICHCTBYS C APYTUMHU €ro JIMHUAMU. B X0/€ n3ydeHus Kypca 00y4aromumMcest IPUXOAUTCS JOTHUECKU
paccyXaarh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B CBSI3U € 3TUM 11€51ec000pa3HO BKIIOYUTh
B IIPOrpPaMMy HEKOTOPbIE€ OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/Ie/ibl MAaTEMAaTUYECKOTO
00pa3oBaHus U CIIOCOOCTBYIOILIUE OBJIAJCHUIO O0YYaOIIMMKCS OCHOB YHHUBEPCATHbHOTO MATEMAaTHUYECKOTO
s3bpIKa. TakuM 006pa3oM, MOKHO YTBEPKIaTh, UTO COAEPKATETBLHOM U CTPYKTYPHO 0COOEHHOCTHIO
Kypca«Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Coneprxanue nMHAN «Hucia 1 BBIYUCICHUS» CIIY>)KUT OCHOBOH JUIs JalIbHEHIIIEro U3y4eHHUsl MaTeMaTHUKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOLINXCS JIOTHYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHHUS 110JIb30BATHCS
AJITOPUTMaMH, a TAK)KE MPUOOPETECHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl TIOBCEIHEBHOM JKU3HU.
Pa3BuTne MOHATHA O YKCIe B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAIILHBIMU M HPPAIlMOHAIEHBIMU YHCIIaMHU,
(dbopMupoBaHHEM MPEACTaBICHUN O IEHCTBUTEIBHOM YHCIIE. 3aBepIIeHNne OCBOCHUS YUCIIOBOM TMHUU
OTHECEHO K cTapleMy 3BeHy 0011ero o0pa3oBaHusl.

Coneprxanue qByX anredpanyecKux JUHUN — «AnreOpandyeckue BhIpaXXEeHUs» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MAaTEMAaTUYECKOT 0 annapara, He0OX0AUMOro
JUI PELIECHUs 3a]]a4 MaTeMaTUKH, CMEXKHBIX ITPEIMETOB U NIPAKTUKO-OPUEHTUPOBAHHbIX 3a/1a4. B ocHOBHOM
IIKOJIE YUeOHBIM MaTepual IpyNIUpyeTcsl BOKPYT pallMOHAIBHBIX BBIpAXEHUNA. Anredpa 1eMOHCTpUpPYeET
3HAUEHUE MAaTEMATHUKH KaK S3bIKa AJI IOCTPOEHUSI MaTEMaTHUECKUX MOJEIIEH, ONMCaHUs TIPOLIECCOB U
SBJICHUH peajbHOTo MHpa. B 3amaun oOyueHus anredpe BXOAAT TaKkKe AajbHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXO0MMOT0, B YaCTHOCTH, JUIl OCBOEHHS Kypca HH()OPMATHKH, U
OBJIaJICHUE HAaBbIKAaMH JEIyKTUBHBIX paccyxaeHuii. [IpeobpazoBanne CMMBOJIBHBIX (JOPM BHOCHUT CBOH



cneun(puIecKuil BKIaa B pa3BUTHE BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPUECTBY.
Conepxanne GpyHKIHOHATBHO-TpApUUECKON JTMHUU HALIEICHO HA TOTyYeHHE NIKOJbHIUKAMH 3HAaHUH O
(GyHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOJEH ISl OTIMCAHMSI U HCCIE0BaHMsI pa3HO 00pa3HbIX
IPOLIECCOB U SIBJIECHUI B IIpUpoje U oduiecTse. M3ydeHune 3Toro Marepuana criocooCTBYeT Pa3BUTHIO y
o0yJaromuxcss yMEHUS HCII0JIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATUKA —
CIIOBECHbIE, CUMBOJIMUECKHE, TpadUuecKue, BHOCUT BKJIal B JOPMHUPOBAHUE TPEACTABICHUHN O POJIH

MaTEMaTUKU B pa3BUTUHU HUBUJIIU3AlIUN U KYJIbTYPBI.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 8 Kjlacce M3ydaeTcsi yueOHbIH Kype «Anredpay, KOTOPBINA BKIIIOYACT
CJIETYIOIINE OCHOBHBIC pa3JieNibl coaepx)aHus: «Uncaa v BEIYUCICHU DY, «AJreOpandecKue
BBIPOKEHUS»,«Y paBHEHUS U HEPABEHCTBA», « DyHKIIMM». YUeOHBIN IIaH HA H3YYCHHE anreOphl B 8
KJIaccax OTBOJUT 3 y4eOHBIX yaca B Henemto, 102 yuyeOHbIX yaca B TOJI.



COJAEPKAHME YYEBHOI'O KYPCA "AJITEBPA"

Yuciaa 1 BbIYHCIEHHUS

KBanpathslii kopeHs u3 uncina. [lonsarue 06 npparmoHaisHOM uncie. JlecaTHaHble TpUOIIKEHUS
uppanroHaIbHBIX yrced. CBOHCTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEH U UX MIPUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCICHUSM. J[efiCTBUTENbHBIC YHCIIA.

Crenens ¢ 1eqbIM [TOKa3zaTenaeM U €€ cBoiicTBa. CTaHaapTHas 3alluCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBagparHblil TpEXWIEH; pa3yIoKEHNUE KBaJAPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoii 1podu. CroskeHue, BHIYUTaHUE,
YMHOJKEHUE, JIeJIeHne aaredpandeckux apoodeil. PalinoHanbHble BhIpa)KEHUS U UX IPeoOpa3oBaHueE.

YPaBHeHHﬂ U HEPABCHCTBA

KBanparnoe ypaBHeHue, popMylia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenune
YpaBHEHUH, CBOAAIIUXCS K TUHEHHBIM U KBaJpaTHbIM. [IpocTeiiimne apoOHO-palinoHaIbHbIE YpaBHEHHUS.

I'padmueckas uHTEpIpETallsl YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpPaBHEHUH C IBYMsI
repeMeHHbIMU. [Iprmepsl peleHns CUCTeM HEIMHEWHBIX YPABHEHNUN C IBYMS IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/1HOM nepeMeHHON. PaBHOCHIIBHOCTD HEPABEHCTB.

JIuneliHbIE HEPABEHCTBA C OJTHOM NepeMeHHOU. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

D yHKUUHA

[Tonsarue pynakuuu. O61aCTh OTIPENEICHUS U MHOKECTBO 3HaUeHHH (yHKIMU. CriocoObl 3a1aHus
GyHKIIHH.

I'padux dyakuun. Urenue croiictB pynkuuu no e€ rpaduxy. [Ipumepsl rpadhukoB GyHKITHH,
OTPaKAIONIUX PeaTbHBIC TIPOIIECCHI.

OyHKIMY, OTIMCHIBAIOIIUE MPSIMYIO B OOPaTHYIO MPOMOPIIHOHAIBHBIC 3aBUCUMOCTH, UX TPAQUKH.
Oyukupn Yy = X2,y = X3, y=Vx, y= Ixl.

I'paduaeckoe pereHne ypaBHEHHI U CHCTEM YPaBHEHHIMA.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenne yueOHOTo Kypca «Anredpbl» JODKHO 00eCIIeYnBaTh JOCTIKEHHE Ha YPOBHE OCHOBHOTO OOIIETO
O6pa3OBaHI/I$I CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPECAMCTHBIX O6pa30BaTeJIBHBIX PE3YJILTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS IMPOTPaMMBI Y4EeOHOTO Kypca «Anredpa» XapaKTepHU3yIOTCS:

IMaTpuoTHYecKoe BOCIUTAHME:

MPOSBJICHUEM HUHTEPECA K MPOUUIOMY U HACTOSIIIEMY POCCHUICKOM MaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JJOCTH>KEHUSAM POCCHICKHX MAaTEMATUKOB U POCCUMCKON MAaT€MaTUYECKOM MIKOJIbI, K HCIOJIB30BAHUIO ATUX
JTOCTHIKEHHH B IPYTUX HAYKaxX W MPUKIAJIHBIX chepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHCHUIO 00SI3aHHOCTEH rpaskJaHIHA U PealTU3allid €ro 1paB, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, ABICHUH, TPOLICIYP TPAKIAHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIEeM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHHEM JIOCTHKEHUH HayKH, 0CO3HAHUEM Ba)KHO CTH MOPaJTb- HO-ITHYECKHX
TIPUHIIUIIOB B JICSITEILHOCTH YIEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PELICHUH NMPAKTUUYECKHUX 3a7a4 MaTeMaTH4YeCKON HalpaBJI€HHOCTH,
OCO3HAHHEM Ba)XHOCTH MaTeMaTHYeCKOro 00pa30BaHus Ha MPOTSHKEHUHU BCEH JKU3HU ISl YCTIEITHON
podeccuoHabHOMN 1eATENBHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U IOCTPOEHUEM MHIUBHyalbHON TPAEeKTOPUU 00pa30BaHMs U )KU3HEHHBIX [UIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOEe BOCIIUTAHHUE.
CIOCOOHOCTBIO K AMOIIMOHATLHOMY U ACTETHYECKOMY BOCTIPUATHIO MaTEMaTHIECKUX 00OBEKTOB, 3a/1a4,
perieHui, pacCyXIeHHI; YMEHHUIO BUJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTH HAYYHOI'o MO3HAHMUA:

OpI/IeHTaL[PIeﬁ B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaAYYHBIX HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHEBIX
3aKOHOMCPHOCTAX pa3BUTHA YCJIOBCKA, IMTPUPOIAbI 1 O6H.[€CTBa, MMOHHMaHUEeM MaTeMaTU4eCKOI HAaYKH KakK
C(bepbl YeJIOBEUCCKOU JACATCIIBHOCTH, OTAIlOB eé Pa3sBUTHA U 3HAYUMOCTHU I PAa3BUTHUA HUBHUIIN3AIllUU;

OBJIAACHUEM A3BIKOM MAaTEMAaTHKU U MaTeMaTH4eCKOM Ky.]'[BTypOfI KakK Cp€ACTBOM IIO3HAHUA MHPaA,

OBJIaACHUCM HpOCTGﬁIlIPIMPI HaBBIKAMHU HCCJIE€A0BATEIbCKOM JAEATEIBHOCTH.

du3nyeckoe BoCMUTaHue, POPMHPOBAHNE KYJIbTYPbI 310POBbSI H YMOIHOHAIBLHOTO 0JI1ArOMOIYYHsI:

TOTOBHOCTBIO IPUMEHSTh MATEMATUYCCKHE 3HAHHS B MHTEPECAX CBOETO 3/I0POBBS, BEJCHHUS 370POBOTO
o0paza xu3HH (370pOBOC MUTAHNE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHI U OTIBIXA, pery/spHas pu3nveckas
AKTUBHOCTH);

chOpMHUPOBAHHOCTHIO HaBbIKa peIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAaKOTO e MpaBa
JPYroro 4yenoBeKa.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

OpUEHTAIlMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN I PElIeHus 3a7a4 B 00JIaCTH COXPaAaHHOCTH
OKpYXarollen cpeibl, MJIaHUPOBaHUS NOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH IJIs1 OKPYXKaoIen
Cpelpl;

OCO3HaHHEM TTI00aTBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM U MyTeH UX pereHusl.

JIn4HOCTHBIE pe3yabTaThl, 00eCeYHBAIOIIME AAANTANMI0 00y4a0IIerocsi K H3MeHSI0LHMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHON Cpeabl:

— TOTOBHOCTBIO K AEHCTBUSIM B YCIOBUAX HeOHpe,I[eJ'IéHHOCTI/I, MOBBIIIICHHUIO YPOBHA CBOEM



KOMIICTCHTHOCTH 4CPEC3 NPAKTUICCKYIO ACATCIIbBHOCTD, B TOM YHUCJIC YMCHUC YUYUTHCA Y APYIrUX JIIOI[GI;'I,
HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKHM 1 KOMIICTCHINU M3 OIbITA APYTUX;

— HEO0OXOIUMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHH, B TOM Yuciie (OPMYIUPOBATH UJICH, TIOHATHSA,
TUIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

— CI0cOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPHHUMATh CTPECCOBYIO CHUTYaLUIO KaK
BBI30B, TPEOYIOUINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U JeNCTBUS, POPMYIHPOBaATh
Y OLIEHUBATH PUCKHU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPAMMBbI Y4eOHOTO Kypca «Anredpa» XapaKTepu3yrTCs

OBJIAJICHUCM YHUBEPCA/IbHbIMU RO3HABAM C/IbHbBIMU ()eﬁcmeuﬂmu, YHUBEPCAIbHHBIMU KOMMYHUKAMUBHBIMU

0eticmeUsMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCliCIEUAMU.

1) Vuueepcanvuvie noznasamenvhuie oeticmeusi obecneuusaiom gopmuposanue 6a306bix KOCHUMUBHBIX

npoyeccos odoyuarouwuxcs (0ceoenue Memoo08 NOHAHUSL OKPYHCAIOUWE20 MUPA; NPUMeHeHUe JI02UYECKUX,
UCCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

Ba3zoBble Jjornuyeckue aAeiicTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKN MaTeMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOIICHUH MEXy MOHATUAMU; GOPMYIUPOBATh ONPE/IEeIeHUs TOHATHI; yCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCUPHUKALIMH, OCHOBAHUS AJIs1 0000LICHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

— BOCIPUHUMATh, OPMYIHPOBAThH U MPe0OPa30BBIBATH CYXACHUS: YTBEPAUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U 0011E; YCIOBHEIE;

— BBISBJISITH MaTeMaTUYECKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B (PaKTax, TaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; TpeJylaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

— JACJ1aTb BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTHUBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIPsIMbIE U OT MPOTHUBHOTO), IPOBOIUTH
CaMOCTOSITEIIbHO HECIIOKHBIE OKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh cioco0 peieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMS,
BBIOMpATh HanboJiee MOIXOSIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBare/bcKue JeiicTBUA:

— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJIeI0BaTEIbCKUI HUHCTPYMCHT IIO3HAHUA; (bOpMy.]'II/IpOBaTB BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJINBATh NCKOMOC U NAHHOC,
(I)OpMI/IpOBaTB TUIIOTE3Y, apryMCHTHUPOBATH CBOIO NMMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXIy co00ii;

— CaMOCTOATECIBHO (I)OpMyJ'IHpOBaTB 0606II_ICHI/I$I " BBIBOJBI IO pE3yJibTaTaM HpOBCIIéHHOFO



HaGJ’IIOI[eHPUI, HCCiICa0BaHHuA, OLICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.]IBTaTOB, BBIBOJOB U
0000IIIEeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PA3BUTHUC ITPOLICCCA, a TAKIKC BbIABUI'aThb MIPCAIIOJIOKCHHUA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

— BBIABJISITHD HCAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTI> I/IH(i)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMBIX JUTA peIHCHI/ISI
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX
BUJIOB U ()OPM IIPEICTABIICHHUS;

— BbIOMpaTh GOpMY Ipe/CTaBICHUSI UHPOPMALMK U WILTIOCTPUPOBATH PELIaeMbIe 33J]aul CXEMaMU,
JrarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPUSIM, ITPEITI0KEHHBIM YUUTENIEM WU
c(OpPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) VHuueepcanvhvie KOMMYyHUKamueHbwle Oelicmeus obecnedusaiom cqhopmMuposanHoCms COYUANbHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

OO0menue:

— BOCTIPUHHMMATH B POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBHUSIMH U IEISIMHU OOIIEHNS;
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHhbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHHUSI 110 XOAY pelIeHHs 3a7jaui, KOMMEHTUPOBATh MOJIyY€HHBIN PEe3ybTarT;

— B XO0J¢ 0OCYXKJIEHUS 3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 00CYXIaeMOM TEMBI, MPOOIEMBI, perracMoit
3a]]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISTH CBOH CYXICHUS C
CYXIICHUSIMH JJPYTUX YYaCTHUKOB JHAJIOTa, 0OHAPYKUBATh pa3IMuUe U CXOJICTBO TIO3HIIN; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICJOBAHUS, TPOCKTA;
CaMOCTOSITENILHO BBIOUPATh (POpPMAT BBICTYIUICHUS C YIETOM 3a]1a4 MPE3EHTAIMH U 0COOEHHOCTE!
ayJUTOPHUHU.

CoTpyaHunyecTno:

— IOHUMAThb U HUCIIOJIb30BAaTh IPCUMYILCCTBA KOMaHJHOU U HHHHBHHyaHBHOﬁ pa6OTBI IIpH PCUICHHUU
y‘le6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— MPUHUMATH LETb COBMECTHOMN JESITeNbHOCTH, INIAHUPOBATh OPraHU3AIIMI0 COBMECTHOM paboTHhl,
pacnpenensiTs BUIIbI paboT, TOroBapuBaThcs, 00CYKIaTh MPOIIECC U Pe3ynbTaT paboThl; 060011aTh
MHEHHS HECKOJIBKHUX JIFO/IEH;

— Yy4acTBOBATh B IPYNNOBBIX (hopMax paboTel (00CYXIeHHsI, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U
p.);

— BBIIIOJIHATHb CBOIO 4aCTb pa60TH U KOOPAUHHUPOBATH CBOU JICNCTBHUS C APYruMU YJICHAMH KOMAHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

3) Yuueepcanvuvie pecynamuensie oeticmeus obecneuusaiom @opmuposaHue CMoblCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmn3anus:



CaMOCTOSITEIIBHO COCTABJISATH IJIaH, aITOPUTM PEIICHUS 3a7a4uu (WU €ro 4acTh), BEIOUpATh Crioco0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb:

— BIAJETh CIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M Pe3yabTaTa PEIICHUS
MaTeMaTUIECKOM 3a1a9H;

— NPEABUIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3aJa4l, BHOCUTh KOPPEKTHBBI B
JEeSITeIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAHJACHHBIX OIIMOOK, BBISBIICHHBIX TPYTHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3Y/IbTATA JACSTEIbHOCTH IOCTaBICHHON LIETU U YCIOBUAM, OOBICHSITDH
MIPUYMHBI TOCTUKEHUS WM HEJOCTHKEHUS LeNIH, HAX0AUTh OIHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

OcBoenune yueOHOTO Kypca «Anredpa» 8 Kiacc JODKHO 00eCreuynBaTh JOCTIKEHHUE CIIETYIOIINX
MPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

YucJia 1 BLIYUCJICHUA

Hcnonp30BaTh HaYaIbHbIE PEACTABICHUS O MHOKECTBE IEHCTBUTENIBHBIX YNCEN U1 CPAaBHEHNS,
OKpPYTJIEHUS M BBIYHMCIIEHUI; H300paXkaTh AeHCTBUTENbHbBIE YHCIa TOUKAMHU Ha KOOPIUHATHOM MPSMOIA.

[IpuMeHsATh NOHATHE apUPMETUUECKOTO KBAJJPATHOTO KOPHS; HAXOAUTh KBAaJPAaTHbIE KOPHU, UCIIOJb3YS
IIPU HEOOXOIMMOCTH KAJIbKYJISTOP; BBIIOJIHATH IPE0OPa30BaHUs BBIPAKEHHUH, COAEPIKAIIMX KBaIpATHbIE
KOPHH, UCMOJIb3Ysl CBOMCTBA KOPHE.

Hcnonp30Bath 3anucy OOJIBIITUX U MAJTBIX YUCEN C TIOMOIIBIO JECATUIHBIX ApoOeH u cTenenei uncia 10.

Anredpanyeckue BbIpasKeHU s

HpI/IMeHHTB IIOHATHUEC CTCIICHU C L CJIBIM IIOKA3aTCJIEM, BBIIIOJIHATDH Hp606pa3OBaHI/IH BBIpa)KGHHﬁ,
COACpKAMUX CTCIICHU C LCJIbIM IIOKA3aTCIEM.

BremoassaTh TOXIACCTBCHHBIC Hp606p330BaHI/IH PaduOHAJIbHBIX BI)Ipa)KCHI/Iﬁ Ha OCHOBE IIpaBuUJI I[eﬁCTBI/Iﬁ
HaJ MHOT'O4JICHAMH U aJ'Il"e6paI/I‘leCKI/IMI/I ,Z[pO6$IMI/I.
PacknanpiBaTh KBaI[paTHBIﬁ TpéX‘lJ'IeH Ha MHOXXUTCIIN.

[TpumensaTh npeoOpa3zoBaHusl BIPAKEHUHN AJIsl pEUICHUS Pa3IMYHbIX 33/1a4 U3 MAaTEeMaTUKH, CMEKHBIX
MIPEIMETOB, U3 pPeaTbHON MPAKTHKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHeitHbIe, KBapaTHbIE YpaBHEHUS U PALlMOHATIbHbBIC YPABHEHMSI, CBOASAIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHHH ¢ ABYMsI IEpEMEHHBIMHU.

IIpoBOIUTH MpPOCTENIINE NCCIIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux npeacTaBieHnit (yCTaHaBIMBaTh, UMEET JI YpaBHEHUE UM CUCTEMAa YPaBHEHUH pelieHus,
€CIIM UIMEET, TO CKOJIBKO, U TIP.).

IlepexoauTs OT ciioBeCHOH (POPMYIMPOBKH 337a4M K €€ areOpandeckoit MOAEIH ¢ IOMOIIbIO COCTABICHHS
YPaBHEHUS WIM CUCTEMBI YPAaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4l
MIOJIy4YEHHBIN pe3yJbTarT.

HpI/IMeHﬂTB CBOICTBA YHCIIOBBIX HCEPABCHCTB JId CPAaBHCHUS, OIICHKU,; PCIIATh JIMHEWHEIE HCEpPaBCHCTBA C
OJIHOM nepeMeHHoﬁ N UX CUCTCMBI, IaBaTb rpa(bnquKon HIUTIOCTPpALUIO MHOKCCTBA pCH_ICHI/Iﬁ HCPAaBCHCTRBA,
CHUCTCMbI HCPABCHCTB.



DyHKUUH
[ToHuMaTh 1 UCTIONB30BATh (DYHKIIMOHATHHBIC TIOHATHUS U S3bIK (TEPMHHBI, CHMBOJIHYECKHE 0003HAYCHUS);
OTIPEICIIATh 3HaYCHHE (PYHKIIUU 10 3HAUCHUIO apryMEHTa; ONPEAesaTh CBOMCTBA PyHKIMU 10 €€ TpaduKy.

CtpouTth rpaduku 3JeMEeHTapHbIX QYHKIHMH Buga y = K/X , y = X2, y= X, y=\/x, y= Ixl; omnuceiBaTh
CBOMCTBA 4HMCIOBON (pyHKIMU 1O €€ rpaduky.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmeHoBaHHe pa3iesi0B H TeM IPOrPaMMBI KoamnuecTBo yacoB Jarta Buasl fesaTeabHoCTH Buanl, DJIeKTPOHHBIE
n/m H3yYeHUs hopMmbI (uudposnie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHe KOHTpOJISt oGpazoBaTebHbIe
padoTbl padoTbl pecypesI
Pa3pen 1./strong>. AnreGpandeckue BoipaxkeHus. Ajaredpanyeckas Apodb
1.1. | AnreGpaunueckast aApo0b. 1 3anuceIBaTh aNredpanyecKue BIPaKEHHU; VYcTHbli
BbIMONHSATH YHCIOBBIE TOACTAHOBKY M BBIYHCIATH 3HAUYCHHUE APOOH, B TOM 0onpoc;
YHCIie ¢ MOMOIIBIO KaNbKYIISATOPA;
1.2. | Jlonycrumble 3HaYeHHS [IePEMEHHBIX, BXOJSAIINX B 2 3amuchIBaTh anredpandyeckue BHIPAKEHNUS; [TucpMeHHbII
anredpanyeckue BEIPAKCHU. HaxoauTb 06nacTh olpeneIeHns palHoHaIbHOTO BEIPAXK CHUS; KOHTPOJIB;
1.3. | OcHoBHOE cBOIfCcTBO anredpandeckoit Apoou. 2 ®opmyIMpoBaTh 0OCHOBHOE CBOMCTBO alredpanyeckoi Apodu u MpUMEHATb ero | YCTHbIH
1415 ipeoOpazoBanus apooeii; ompoc;
1.4. | Cokpamenue apo0eif. 2 dopMynHpoBaTh OCHOBHOE CBOICTBO anredpanyeckoil ApoOy 1 MpUMeHATh ero | ITuceMeHHbIi
1415 ipeoOpazoBanus apooeii; KOHTpOJIb;
1.5. | Cnoxenue, BBIYUTAHHE, yMHOKCHUE U ACICHHE 3 BrInonHsATh feicTBHA ¢ anreOpanuecKuMH Apo0OsSMH; YerHblit
anredpanyeckux aApooeit. omnpoc;
[TucbMeHHbIH
KOHTPOJIB;
1.6. | [IpeobpasoBanue BbIpaXEHUI, COAEPIKAIIUX 5 1 ITpumensTs npeoOpa3oBaHus BRIPAKECHUIT I peIIeHUs 3a1a4; Verubiit
anredpanyeckne aApoou. omnpoc;
ITucbMeHHbIH
KOHTPOJIB;
KonrponbHas
pabota;
Uroro mo pazaeny 15
Pazpnen 2. Uncaa u BeryuciaeHnsi. CTeneHb ¢ meJbIM HOKa3aTesieM
2.1. | CreneHb C LENBIM TTOKA3aTEIEM. 15 ®opMyIMpoBaTh ONpE/EICHUE CTEIEHHU C LIeIbIM 0Ka3aTENeM; VYernbrii
0mpoc;
2.2. | CranjapTHas 3aIHCh YHCIA. 15 TpencTaBasTh 3amuch OOJBIINX U MANBIX YHCET B CTAaHIAPTHOM BH/E; Yernbiii
CpaBHHBATD YHCIIA U BEITHYNHBI, 3aIHCAHHBIE C HCIONb30BaHUeM cTeneHH 10; 0Ipoc;
2.3. | Pasmepbl 00BEKTOB OKPYXKafOWEro Mupa (0T 1 Hcmonb30BaTh 3aMUCh 9HCeN B CTAHAAPTHOM BHIE MM BRIPaKEHHUS Pa3MepoB Verusrit
9IEMEHTapHBIX YaCTHI 10 KOCMHIECKHX 00BEKTOB), 00BEKTOB, AINUTEIbHOCTH MPOLECCOB B OKPY KAIOMEM MHpE; 0Ipoc;
JIUTENBHOCTD IIPOLECCOB B OKPYKAIONMEM MHUPE.
2.4. | CoiicTBa CTEICHH C L[EIBIM IOKA3aTeNeM 3 1 ®opMyTHpOBaTh, 3aIHUCHIBATH B CHMBOJIHYECKOH (popMe U HILITIOCTPHPOBATH TucemennbIi
IpUMepaMH CBOMCTBA CTENICHH C LENBIM NIOKa3aTeNeM; KOHTPOJIB;
IIpumMensTH cBOMCTBA CTENEHHU NI IPpeoOpa3oBaHus BbIpaxKeHUH, cogepxkamux | Konrponpnas
CTEIEHH C IeIbIM OKa3aTelneM; pabora;
BBIMONHATE JEHCTBUSA ¢ YUCIAMHU, 3aIMCAHHBIMA B CTAHJAPTHOM BHJIE JluKTaHT;
(yMHOXKeHHe, ielleHHe, BO3BECHIE B CTENICHD);




Hroro o paszpeny ‘ 7

Pa3gen 3. Yncaa u Bprunciaenus. KpaapaTruoie kopHu

3.1. | KBajpaTHblil KOpeHb U3 YUCIIa. 2 ®opmynpoBaTh ONpeieIeHue KBaAPaTHOTO KOPHS U3 YUCIIA, JluKTaHT;
apu(QMeTHIECKOro KBapaTHOr0 KOPHS;
3.2. | IlousTHe 00 HPpaLOHAIBHOM YHUCIIE. 0.5 IIpuMeHsATb onepanuio U3BICYEHHS KBAAPATHOTO KOPHS U3 YKUCIIA, UCIIONb3YS VYernblii
IPU HEOOXOJUMOCTH KaNbKyIATOD; 0npoc;
3.3. | JlecaTuunble IPUOIHIKCHHS HPPALHOHAIBHBIX YHCEIL. 0.5 IIpuMeHsATb onepanuio U3BICYEHUS KBAIPATHOTO KOPHS U3 YMCIa, UCIIONb3Ys Verubrii
IPU HEOOXOJUMOCTH KaNbKyIATOD; 0onpoc;
3.4. | JleficTBUTEIbHbIC YHCIA. 0.5 CpaBHUBATH U YIOPSI0YMBATh PALMOHAIbHBIE U UPPALUOHAIBHBIE YHCIIA, VYcTHbli
3aMUCaHHbIE C TOMOIIbIO KBAJIPATHBIX KOPHEHi; 0onpoc;
HMerb npencTaBieHne 0 MHOKECTBE ACHCTBUTEIbHBIX YHCEI;
3.5. | CpaBHeHHE JIeiICTBUTEIBHBIX YHCEL. 15 CpaBHUBATH U YIOPSI0YMBATh PALMOHAIbHBIE U UPPALUOHAIBHBIE YHCIIA, VYcTHbli
3aMUCaHHbIE C TOMOIIbIO KBAJIPATHBIX KOPHEHi; 0onpoc;
[TuceMeHHbIH
KOHTpOJIb;
3.6. | Apudmernuecknii KBaJPaTHBIA KOPEHb. 2 dopmynupoBaTh onpesieseHne KBaApaTHOr0 KOPHs U3 Yncia, JluKTaHT;
apu(METHYECKOTO KBAJPaTHOIO KOPHS;
[IpUMEHATh ONepalnIo U3BIEUEHHS KBAJPAaTHOTO KOPHS U3 YHCIIa, UCHOIb3Ys
NpY HE0OXO0JUMOCTH KalbKyIATOD;
3.7. | YpaBHeHue Buja X2= a. 1 HccnenoBath ypaBHeHHe X2 = @, HAXOAUTH TOYHBIC H MPHOIIKEHHbBIC KOPHH VerHblit
npu a > 0; 0mpoc;
3.8. | CaoiicTBa apu(METHUECKUX KBAAPATHBIX KOPHEH. 3 Jloka3bIBaTh CBOMCTBA apu()METHUECKHX KBAAPATHBIX KOPHEH; IPUMEHATb UX VerHblit
17151 IpeoOpa3oBaHus BEIPaXKCHHIL; 0npoc;
[TucbMeHHbIH
KOHTPOJIB;
3.9. | [IpeobGpasoBaHue YHCIOBBIX BHIPAKECHUMN, CO AEPIKALINX 4 BainoanATh npeoOpa3oBaHus BHIPAKEHHUH, CONEPKAIIMX KBAAPATHBIE KOPHU. VYerHblit
KBaJlpaTHbIC KOPHU BrIpakaTh mepeMeHHBIE U3 TEOMETPUUECKUX U PusnuecKkux Gopmy; ompoc;
ITucbMeHHbIH
KOHTPOJIB;
KonTtponsHas
paboTa;
Uroro mo pazaeny 15
Pa3nen 4.YpaBHenusi u HepaBencTBa. KBajgpaTnbie ypaBHeHus
4.1. | KBajmparHoe ypaBHEHHE. 0.5 Pacnos3naBaTh KBajfpaTHEIC yPaBHEHUS; Vernbrii
0Ipoc;
4.2. | HemomHoe kBapaTHOE ypaBHEHHE. 15 PemaTph HenmoNHbIE KBaJpaTHbIE yPABHEHNUS; Vernbrii
01poc;
4.3. | ®opmyna KopHeil KBaJPaTHOTO ypaBHEHHS. 3 3amuceBaTh (GOPMYITy KOpHEH KBaJpaTHOTO yPaBHEHHs; pelIaTh KBaJpaTHbIE VYernbiii
YPaBHEHHS — IOJHbIC U HETONHBIE; 01poc;
IIpoBoauTh mpocTeiimue uccae0BaHus KBaApaTHBIX ypaBHEHHIH; ITucemeHHbIH
KOHTPOJIB;




4.4. | Teopema Buera. 2 dopmynupoBats TeopeMy Buera, a Taxike 0OpaTHYI0 TeOpeMy, IPHMEHATh ITH VYernbiit
TEOPEM JUlSl PEIIEeHUs 3aay; 01poc;

4.5. | Penrenue ypaBHEHUH, CBOJSAIIMXCS K KBaJAPaTHBIM. 2 Pemats ypaBHEHHS, CBOJSIIHECS K KBaJAPaTHEIM, C IIOMOIIBIO peoOpa3oBaHuil i | YCTHBIH

3aMEHOI IIepeMeHHOH’; oIpoc;

4.6. | IIpocreiimue apoOHO-paLHOHAIBHbIC YPABHEHHS. 2 PewaTh ypaBHeHus, CBOAAIMECS K KBaAPATHBIM, C IOMOLIbIO IIpeoOpa3oBaHuii u | YcTHbIi

3aMeHOM MepeMEHHOI; 0npoc;
[TucbMeHHbIH
KOHTPOJIb;
4.7. | PeleHne TEKCTOBBIX 3314 C IOMOIIbIO KBAAPATHBIX 4 Pemath TekcTOBBIC 3a1a4H aNreOpanYEcKUM CIIOCOOOM: TIEPEXONUTE OT VYerubrii
ypaBHEHUH CJIOBECHOM (HOPMYTHPOBKH YCIOBHS 33/1aull K alreOpandeckoil MoJIenu myTém orpoc;
COCTABJICHHs YPaBHEHNS; PEIIaTh COCTABICHHOE ypaBHEHUE; HHTepIpeTnpoBath | [TuchMeHHbIH
pe3yJbTar; KOHTPOJIb;
3HaKOMHTBCS C HCTOPHEH Pa3BUTHSA anreOpsl;
HUroro mo pasueny: 15
Pa3znen S. Anredpanyeckue Bpipaxenus. Kaaparupiii Tpéxuiaen
5.1. | KBajpatHsiif TpéxuseH. 2 PacniosnaBaTh KBaJpaTHbIN TPEXUIIEH, YCTAHABINBATE BO3MOXKHOCTh €I0 YerHbli
Pa3I0kKeHHs Ha MHOXKHTEIH; 0onpoc;
5.2. | PasnoxeHune KBagpaTHOro TPEXUICHA HA MHOXKHUTEIH 3 PacknazipIBaTh Ha MHOKHTENIH KBaJAPATHbIH TPEXUJIEH ¢ HEOTPUIIATETbHBIM YerHbli
JUCKPUMUHAHTOM; 0npoc;
KonrponbHas
pabota;

HUroro no pazaeny 5

Pazpnen 6. YpapueHus u HepapencTBa. CHCTeMbI ypaBHeHHi

6.1. | JluneiiHoe ypaBHEHHE C JABYMs IEPEMEHHbBIMH, €T0 2 PacnoszHaBaTh nuHElHbIC ypaBHEHHUS C ABYMS IEPEMEHHBIMHU; VYerHblit
rpaduK, IpUMEpH PEIIeHNUs yPaBHEHUH B 1IeIbIX YHUCIAX. CrtpouTs rpapuku TMHEHHBIX YpaBHEHHH, B TOM YHCIIe HCIONb3Yys HH(PPOBEIE 0mpoc;

pecypes;

6.2. | Pewenne cucreM ABYX JIMHEHHBIX ypaBHEHHUIT ¢ ABYMs 3 Pemats cucteMbl ABYX TMHEHHBIX YPaBHEHHH C ABYMS MTEPEMEHHBIMH VYerHblit
HepeMEHHBIMIL. MOJICTAHOBKOH H CI10KEHUEM; ompoc;

[TucbMeHHbIH
KOHTPOJIB;

6.3. | [IpuMepsl pemieHNs CHCTEM HEIHHEHHBIX YPABHEHHH C 2 Pemats mpocTeiimme cucteMsl, B KOTOPBIX OJHO U3 yPaBHEHUH HE SBISAETCSA Yernbiii
JBYMS IEPEMCHHBIMH. JUHEHHBIM; 0mpoc;

6.4. | I'paduueckas HHTEpPNpeTALHs yPABHEHHS C ABYMS 2 Paznuyath mapaienbHble U MePeceKaroHecs MpsMBbIe 0 UX YPaBHEHHAM; VYerupi
HepeMEHHbIMU U CUCTEM YPAaBHEHHIT C JBYMs IpuBoauTh TpaduuecKyio HHTEPIPETAHIO PEIICHNS YPAaBHEHHUS C ABYMS 0Ipoc;
HepeMEHHBIMIL. TEPEMEHHBIMH M CUCTEM YPAaBHEHHUIi C IBYyMs MEPEMEHHBIMU; [pakTuueckas

paboTa;

6.5. | Pemrenne TEKCTOBBIX 337124 C MOMOIIBIO CHCTEM 4 Pemats TekCTOBEIE 3a1aUl anre6pandecKuM cIocoOoM; Verusrit
ypaBHEHHH 01poc;

ITucbMeHHBII
KOHTPOJIB;
Kontponbnas
paboTa;

Hroro mo paszaeny: 13




Pa3gen 7.YpaBHenus u HepaBencTBa. HepaBeHcTBa

7.1. | YncnoBble HEPaBEHCTBA M HX CBOMCTBA. 2 ®opMyTHpOBaTh CBOHCTBA YUCIOBBIX HEPABEHCTB, MLIIOCTPUPOBATH HX HA Verusrit
KOOPAMHATHO! NPSIMOH, JOKa3bIBaTh aredpandeck; ompoc;
7.2. | HepaBeHCTBO ¢ O{HOI IEPEMEHHON. 1 IIpuMeHsATh CBONCTBA HEPABEHCTB B X0/ PELICHUS 3a/1ay; VYernblii
ompoc;
7.3. | Jluneiinble HEPABEHCTBA C O/IHON NEPEMEHHOM 1 UX 2 Pewars nuHeliHbIe HEpaBEeHCTBA C OJHON NMEPEMEHHOMN, N300paxaTh peleHne YerHblit
pelieHue. HEpaBEHCTBA Ha YHCIOBOII IPSAMOii; ompoc;
[TuceMeHHBII
KOHTPOJIB;
7.4. | CucTeMbl THHEHHBIX HEPABEHCTB C OJHON MEpeMEHHOH 1 | 3 Pemath cicTeMbl TMHEHHBIX HEPABEHCTB, H300paXaTh PEIICHUE CUCTEMbI VeTHbIR
UX peleHHe. HEpPaBEHCTB Ha YHCIIOBOH MPSIMOI; ompoc;
[TuceMeHHBII
KOHTPOJIB;
7.5. | U3o6paxenne pereHns JIMHEHHOro HepaBeHCTBA U UX 4 Pewrathb JIMHeHHbIE HEPABEHCTBA € OJJHOM NMEPEeMEHHOM, n300paxkaTh peleHune VYcTHbIH
CHCTEM Ha YMCII0BOI MpsMOii HEpPaBEHCTBA Ha UM CIIOBOH MPAMOii; onpoc;
Pemath cucTeMBI THHEHHBIX HEPABEHCTB, H300paXaTh PEIICHUE CHCTEMBI KonTponbHast
HEPaBEHCTB Ha YUCIIOBOH MPSAMOIi; paboTa;
Tectuposanue;
Uroro mo pazzeny: 12
Pa3nen 8. ®@ynkuuu. OcHOBHbIE OHATHS
8.1. | [oustie HyHKUHH. 0.5 Hcnonb3oBaTh QyHKIMOHATBHYO TEPMUHOJIOTHIO U CHMBOIIHKY; VerHblit
ITpuBoANTE MpUMEpPDI IPOLIECCOB U SBJICHHI C 3a1aHHBIMU CBOMCTBAMH; orpoc;
8.2. | OGnactp onpe/eneHus © MHOKECTBO 3HAYCHHH 15 Hcnonb3oBaTh QyHKIHOHATBHYO TEPMUHOJIOTHIO H CHMBOJIHKY; [TucbMeHHbIH
(byHKIMH. Brruncnats 3HaueHus GyHKIMi, 3a7aHHBIX QopMynaMu (IpU HEOOX0AUMOCTH KOHTpOJIb;
HCIOJIb30BaTh KAIBKYJIATOP); COCTABIATh TA0IUIIbI 3HAUCHUN (YHKLMY;
8.3. | CrocoOsl 3aganus (yHKIHiL. 1 Hcnonb3oBaTh QyHKIHOHATBHYO TEPMUHOJIOTHIO H CHMBOJIHKY; VYerHblit
Beruucnats 3HaueHnst QyHKIHMI, 3a1aHHBIX hopMyTaMu (TIpH HEOOXOAUMOCTH ompoc;
HCIOIb30BaTh KANBKYIATOP); COCTABIATH TAOIMIIbI 3HAUCHUH (YHKLMY;
8.4. | I'padux dyHkuuu. 1 Crpouts 1o ToukaM rpaduku QyHKIu; VYernblii
Hcnonb30BaTh KOMIIBIOTEPHBIE IIPOTPAMMBI ISl IOCTPOECHHS rpadUKoB ompoc;
(GyHKUHMI 1 U3y4EHUS UX CBOUCTB,;
8.5. | CaoiicTBa (yHKIMH, HX 0TOOpaKeHNUE Ha 1 OnucsBaTh CBOHCTBA (YHKINH Ha OCHOBE €€ rpapUIeckoro mpeCcTaBIeHHs; I[IpakTHuecKas
rpaduxke HccnenoBaTh mpuMepbl TpagUKoB, OTPAKAIOIIMX PEANbHBIE TPOLECCH 1 paboTa;
SIBIICHUS;
Hroro mo pasaeny: 5
Pasnen 9./strong> ®@yukuuu. YnciaoBbie pyHKunu
9.1. | Yrenue u nocrpoeHue rpaukoB GpyHKIHM. 1 HaxozauTs ¢ momouisio rpaduka GyHKIMK 3HAYCHUE OJHOH U3 YerHblit
paccMaTpUBAaEMBIX BEHYMH 110 3HAYCHUIO APYTOM; ompoc;
TIpumeHsTh UUPPOBBIE PECYPCHI LIS MOCTPOCHHS IPahUKOB (yHKIIUIA; TTucbMeHHBIi

KOHTPOJIb;




9.2. | pumepsl rpadukoB GyHKIHMH, OTpax)aromuX peatbHse | 1 B HeCI0XHEIX Cllydasx BBIpaxarh (OpMyIIOi 3aBHCHMOCTb MEKIY Verusrit

IPOLECCH. BEIMYMHAMH; ompoc;
OnuceBaTh XapakTep U3MEHCHHS OJHON BEIHYUHBI B 3aBUCHMOCTHU OT
H3MEHEHHS IPYTo;
9.3. | OyHKUMH, ONUCHIBAKOLINE IPIMYIO U 00paTHYO 1 Haxonuts ¢ moMomisio rpaduka (pyHKIIHY 3HAUCHUE OJHOH n3 Verusrit
HPOIOPLHOHAIBHBIC 3aBUCHMOCTH, UX IPAaQUKH. paccMaTpUBaEeMBbIX BEJIMYMH 110 3HAYCHHUIO IPYTOH; ompoc;

OnucHIBaTh XapaKTep H3MEHEHHS OJJHOH BEINYMHbI B 3aBUCUMOCTH OT
M3MEHEeHHUS APYTroif;
Hcnonb3oBath (pyHKIHOHAIBHO-TpadHIECKHe NPEICTABICHNUS 11 PEIICHHS U
HCCIIE0BaHHS YPAaBHEHU I U CUCTEM YPaBHEHMUIA;

9.4. | T'unepbona. 1 HaxoauTs ¢ momouisto rpadrka GyHKIMK 3HAYCHUE OHOM U3 VerHblit
paccMaTpUBaEeMBbIX BEJIMYHH 110 3HAYCHHUIO APYTOH; ompoc;
OnuchHIBAaTh XapaKTep U3MEHEHNUs OJJHOH BEIMYHHBI B 3aBHCHUMOCTH OT
M3MEHEHHUS APYTroif;

9.5. | I'padux dynkunu y = Xx2. 1 HaxoauTs ¢ momouisto rpadika GyHKIHK 3HAYCHUE OJHOM U3 VYcTHbli
paCCManl/lBaeMbIX BCJIMYUH 110 3HAYCHHU IO llpy]"()ﬁ; Ol'lpoc;
Ol'll/lClzIBaTb xapaKTep HU3MCHCHHU S OHHOﬁ BCJIMYUHBI B 3aBUCUMOCTH OT
H3MEHEHHUs Jpyroi;
PacrioszHaBaTh BHJBI H3y4aeMbIX (yHKIMI;

9.6. | dynknuuy = X2,y = X3, 4 [Toka3bIBaTh cXeMaTHYECKHU MOJNIOKEHUE HAa KOOPAMHATHOH MIOCKOCTH VYcTHbIH
y=vlx, Y= x ; rpaduuecKoe peNICHHE ypaBHCHHIT i rpadukoB GyHKUHMI BHAa: Y= X2, Y = X3,y=KopeHb KBafpaTHbId u3 X, y = | x |; onpoc;
CHCTEM ypaBHEHHII Hcnonb3oBath GyHKIMOHATEHO-TpadHUeCKHe NPeJCTaBICHHU 11 PEIICHHS 1 [TnceMeHHbII

HCCIIEIOBAHUs YPaBHEHHH U CHCTEM ypaBHEHMIA; KOHTPOJIB;
KonrponbHas
pabota;

Uroro 1o paszeny: 9

Pazpnen 10. IloBTopenne u o0od1menue

10.1. | [ToBTOpEeHKE OCHOBHBIX MOHATHH U METOAOB KypCoB 7 U 6 Bs10upaTh, NpUMEHATH, OLLEHUBATh CIIOCOOBI CPABHEHHS YK CE, BEIYUCICHUH, VYerHblit
8 kiaccoB, 00001IeHNE 3HAHUI. npeoOpa3oBaHUN BBIPKECHUI, PELICHUS YpaBHEHHUI; onpoc;

OcymecTBIATh CAMOKOHTPOIIb BBIOJIHAEMBIX JEHCTBUI U CAMONIPOBEPKY ITucsMeHHBbIH
pe3ynbTaTa BBIYHCICHHH, IPe0Opa30BaHuil, TOCTPOCHHUI; KOHTPOIIB;
Pemats 3amauu U3 peanbHOU XKH3HH, IPUMEHATh MaTEMaTHICCKHE 3HAHHS I Kontponsnas
pelIeHns 3a/a4 U3 APYTUX IPEIMETOB; pabora;
PemaTh TeKCTOBBIC 3a/1a4n, CPABHUBATH, BHIOMPATH CIIOCOOBI PEIICHUS 3a/1auH; 3auger;

Uroro mo pazaeny: 6
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HOYPOYHOE INIAHUPOBAHUE

Ne | Tema ypoka KosuyecrBo yacos Hdara Bupel,

n/n H3y4YeHHd | popMbI

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
p P KOHTPOJIS
paboTbl padoTbl

1. | AnreGpanueckas 1poOb. 1 VYcruslii

0OIpoC;
2. | JlomycTHMBbIE 3HAYEHMS TIEPEMEHHBIX, BXOAIIMX B 1 YCTHBIH
anredpanyecKre BhIPaKCHHS. 0OIpoC;
3. | JomycTUMbIe 3HAYEHHS IEPEMEHHBIX, BXOISIINX B 1 [TuchMeHHBIH
anredpanyecKre BhIPaKCHHS. KOHTPOJIb;
4. | OcHOBHOE CBOMCTBO alredpanieckoil 1pooH. 1 YcrHbiid
OIpoCc;

5. | OcHOBHOE CBOMCTBO anrebpandeckoi Apoou. 1 YcrHbiid
OIpoCc;

6. | Coxparienue qpooeii. 1 YcrHbiid
Ompoc;

7. | Cokparenue qpo6eit. 1 ITucpMeHHBIH
KOHTPOJIb;

8. | CnoxeHue, BBIYUTaHUE, YMHOXKEHHE U JIETICHUE 1 YcTHbIH
anreOpandeckux Apooeii. 011poc;

9. | Cnoxenue, BHIUNTaHHE, YMHOKEHHUE U JIETEHHE 1 VcrHbli
anreOpandeckux Apooeii. 0I1poc;

10. | Cnoxenue, BHIYMTAHUE, YMHOKEHHE U JEIECHUE 1 IM1chbMEeHHBIH
anreOpandeckux Apooeii. KOHTPOJIB;

11. |TIpeoGpasoBanue BBIpaXKEeHUH, COMEPIKALINX 1 Vb
anreOpanyeckue Ipoou. 0I1poc;

12. | I[peobpazoBaHue BBIPaXKEHHUH, COAEPIKAIINX 1 YcTHbIi
anreOpanyeckue Ipoou. 0I1poc;

13. | I[peobpazoBaHue BBIPaXKEHHUI, COAEPIKAIINX 1 [TuceMeHHBIiH
anreOpanyeckue Ipoou. KOHTPOJIB;

14. | IIpeoGpa3oBanue BEIpaXKEHUH, CONEPIKALINX 1 Vernbii
anreOpanyeckue Ipoou. OIpoc;

15. |KonrponbHas pabora "Anrebpandeckas 1poos" 1 KonrponsHas

pabora;

16. | CreneHb ¢ LEeTBIM ITOKa3aTEIEM. 1 VerHblit

ompoc;

17. | Crenens ¢ uensim nokasareneM. CTaHaapTHAs 3aIUCh 1 YcerHbiii
YHCTIa. ompoc;

18. |CrannmapTHas 3aIUCh YHCIIA. 1 YcTHbIi

ompoc;

19. | Pasmepsl 00BEKTOB OKpyKarowero Mupa (Ot snemMentapusix |1 VCTHBIH
YacTHI] O KOCMUYECKUX 00BEKTOB), IITUTEIHLHOCTh oIpoc;
MIPOLIECCOB B OKPYXKAFOIIIEM MHUDE.

20. | CgoiicTBa CTENICHH C IEJIBIM MTOKA3aTeNIeM 1 Jlukrant;

21. | CaoiicTBa CTENEHH C LEIBIM ITOKa3aTeIeM 1 [MucpmeHHBIH

KOHTPOITb;




22. | KontponsHas pabora "CTeleHs ¢ IelTbIM IOKa3aTeneM KountponbHas
pabora;
23. | KBanmpaTHbIi KOpEHb U3 9HCTA. VYcrHslii
oIpoc;
24. | KBanmpaTHbIH KOPEHb U3 YHCTA. JIuKTaHT;
25. | TlousiTre 00 UppaMOHATLHOM YHcie. JlecaTHIHbIe VYcrHblii
pUOIMKEHNS UPPALMOHAIILHBIX YUCEIL. Ompoc;
26. | leiicrButenbHble uncia. CpaBHEHHE ACHCTBUTEIBHBIX Ycrubit
quces. oIpoc;
27. | CpaBHeHHE ICHCTBUTEIBHBIX YHCEI. ITuceMenHbIH
KOHTPOJIb;
28. | Apucdmerndeckunii KBagpaTHBIH KOPEHB. YcrHbrit
ompoc;
29. | Apucdmerndeckunii KBagpaTHBIH KOPECHB. JIuKTaHT;
30. | YpaBHeHHe Buna X2 = a. YcrHblii
ompoc;
31. |CaoiicTBa apu(pMETHUECKUX KBAIPATHBIX KOPHEH. YcrHblit
oIpoc;
32. | CgoiicTBa apu(pMETHUECKUX KBAIPATHBIX KOPHEH. YcrHblit
oIpoc;
33. | CgoiicTBa apupMeTHUECKUX KBAJPATHBIX KOPHEH. [TuceMeHHBIiH
KOHTPOJIb;
34. | TIpeoOpa3oBaHKe YUCIOBBIX BBIPAKEHHUI, CO AEPIKALINX Vb
KBa/IpaTHbIE KOPHU OMpoc;
35. | TIpeoOpa3oBaHKe YACIOBBIX BEIPAKEHHMI, CO AEPIKALINX Vb
KBaJIpaTHbIE KOPHU OMpoc;
36. |IIpeoOpa3oBaHKeE YUCIOBBIX BBIPAKEHHIA, CO AEPIKALINX [TucemenHbIf
KBaJIpaTHBIE KOPHU KOHTPOJIb;
37. |KonrponbkHas padora "KBagpaTHbie KOpHH" KonrtponbHas
pabora;
38. |KBampatHoe ypaBHeHue. HemonHoe kBagpaTHOE ypaBHEHHE. VeTHBIH
OMpoCc;
39. |HenmonHoe kBagpaTHOE ypaBHEHHE. VYcTHbli
OMpoCc;
40. | ®opmya KOpHEH KBaJpaTHOTO ypaBHEHHUSI. VYcTHbli
OMpoCc;
41. | ®dopmya KOpHEH KBaJIpaTHOTO YpaBHEHHUSI. JIukTaHT;
42. | dopmya KOpHEH KBaJpaTHOTO ypaBHEHHUSI. ITuceMeHHBIIH
KOHTPOIIb;
43. | Teopema Buera. YcTHbIi
OMpoCc;
44. | Teopema Buera. VYcrnslii
oIpoc;
45. |Pemenne ypaBHEHHI, CBOSIINXCS K KBaJPATHBIM. VYcrnslii
OMpoC;
46. |Pemenne ypaBHEHHI, CBOSIINXCS K KBaJPATHBIM. VYcrnslii

0OIpoC;




47. |IIpocreiimue 1poOHO-panOHAIEHEIE YPaBHECHHS. YcrHbiid

oIpoc;

48. |IIpocreiimue 1poOHO-panOHANEHEIE YPaBHEHHS. [MucpMeHHbIH

KOHTPOJb;

49. | Pemenne TEKCTOBBIX 3a/1a4 C TOMOIIBIO KBAIPATHBIX YcTHBIH
ypaBHEHUI 0OIIpOC;

50. |Pemienne TEKCTOBBIX 3a]1a4 C IOMOIIBIO KBaIPATHBIX YCTHBIH
ypaBHEHUI oInpoc;

51. |Peurenue TEKCTOBBIX 3a/1a4 C OMOIIBIO KBA/IPATHBIX YCTHBIH
ypaBHEHUI oInpoc;

52. | Pelienne TEKCTOBBIX 3a]1a4 € IOMOIIBIO KBaIPATHBIX [TuchrMeHHBIH
ypaBHEHUI KOHTPOIIb;

53. | KBanmpatHbli TpEXdwiIieH. YcrHbrit

ompoc;

54. | KBazgpaTHblil TpEXUIIEH. YcrHbrit

ompoc;

55. | PaznoxxeHue KBagpaTHOro TpEXuaeHa Ha MHOKUTENN YcrHblit

oIpoc;

56. |Pa3noxeHue KBaApaTHOrO TPEXWICHA Ha MHOXHUTEITH YcrHblit

oIpoc;

57. | Kourponbhas pabora "KBaapaTHoe ypaBHEHHE. Konrposnbhas
KBanpatHslii Tpéxunen" paborta;

58. | JluHeliHOe ypaBHEHHUE C ABYMS [IEPEMEHHBIMH, €0 YerHbli
rpaduk, IpUMepsI pelieHus ypaBHEHUH B LIEIbIX YHUCIaX. oIIpoc;

59. | JluHeliHOe ypaBHEHHUE C ABYMS [IEPEMEHHBIMH, €0 YerHbli
rpaduk, IpUMepB! pelieHus ypaBHEHUH B LIEIbIX YHUCTaX. oIpoc;

60. |PerieHne cucTeM ABYX JIMHEHHBIX YPABHEHHH C IBYMs YcerHbli
IIepeMEHHBIMHU. ompoc;

61. |PerieHue cUCTEM ABYX JIMHEHHBIX YPaBHEHUH C IBYMs YcerHbli
NIepeMEHHBIMHU. ompoc;

62. |PelieHue cuCTEM ABYX JIMHEHHBIX YPaBHEHUH C IBYMs [TucemenHsIi
NIepeMEHHBIMHU. KOHTPOJIb;

63. |IIpuMepsl pELIEHNsS CUCTEM HEJIMHENHBIX YPABHEHUI C YerHbii
IBYMS TIEPEMEHHBIMH. oIIpoc;

64. |IIpuMepsl pELIEHNs CHCTEM HEIMHENHBIX YPABHEHUI C YerHblit
JBYMS TIEPEMEHHBIMH. oIpoc;

65. |I['paduyeckas HHTEPIPETALUS YPABHEHHS C JBYMS YerHbiit
MIepeMEHHBIMH U CUCTEM ypaBHEHUH ¢ oIpoc;
IBYMS TIEPEMEHHBIMH.

66. |I['paduyeckas HHTEPIPETALUS YPABHEHHS C JBYMS [IpaxkTuueckas
MIepeMEHHBIMH U CUCTEM YpaBHEHUH ¢ paborta;
IBYMS TIEpPEMEHHBIMH.

67. | PemeHne TEKCTOBBIX 33124 C MOMOIIBIO CUCTEM YpaBHEHU VYcrHbi

oIpoc;

68. | PemeHune TEKCTOBBIX 33124 C MOMOIIIBIO CUCTEM YpaBHEHUH VYcrnslii

onpoc;




69. | PemeHme TeKCTOBBIX 33124 C TIOMOIIBIO CHCTEM ypaBHEHUH ITucpmeHHBIH
KOHTPOJb;
70. |KonrtponsHas padora "CucTeMs! ypaBHeHHH" KountponbHas
pabora;
71. |YucnoBble HEPABEHCTBA U UX CBOKCTBA. VYcrHslii
oIpoc;
72. | YucnoBble HEpaBEHCTBA M MX CBOMCTBA. Ycrubrit
oIpoc;
73. | HepaBeHCTBO ¢ OJTHOH ITepeMEHHOI. Ycrubid
oIpoc;
74. | JIuneiiHble HEPABEHCTBA C OIHON MEPEMEHHON U UX Ycrubrit
pelieHue. oIpoc;
75. | JIuHeiiHble HEPABEHCTBA C OIHON MEPEMEHHON U UX ITuceMenHbIH
pelieHue. KOHTPOJIb;
76. | CucTeMbl JIMHEIHBIX HEPABEHCTB C OJIHOM TIEPEMEHHOM 1 Ycrbrit
UX pelIeHue. oIpoc;
77. | Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM TIEPEMEHHOM YcrHblit
UX pelIeHue. oIpoc;
78. | CucreMbl IMHENHBIX HEPABEHCTB ¢ OJHOM MEPEMEHHOI U ITuceMenHsIi
UX pelIeHue. KOHTPOJIb;
79. | U306parkeHune peleHns TMHEHHOro HEpaBeHCTBA U UX Vb
CHCTEM Ha YHMCIOBOM MpsAMOit ornpoc;
80. | 3obparkeHue peleHns TMHEHHOro HEPABEHCTBA U UX Vb
CHCTEM Ha YHMCIOBOM IpAMOi ornpoc;
81. | H3obpaxkeHue peleHns TMHEHHOro HEPaBEHCTBA U UX TectuposaHue;
CHCTEM Ha YHMCIOBOM MpsAMOit
82. |KonrponbHas padora " HepaBeHCTBa U MX CUCTEMBI" KonrtponbHas
pabora;
83. |Ilonstue Qpyukiuu. OGIACTh ONPEETCHS i MHOKECTBO YerHbli
3Ha4YeHUi QyHKLIUU. 0I1poc;
84. | Ob6nactb onpeieseHUs] © MHOXKECTBO 3HAUCHHH () yHKIIUH. ITucEMeHHBIH
KOHTPOJIb;
85. | CriocoObI 3amanus GyHKIHHA. VcTHbli
OMpoCc;
86. |I'padux pyHkuMH. VYcTHbli
OMpoCc;
87. | CeoiicTBa QyHKIMH, X OTOOpakeHUE Harpaduke [MpakTuieckas
pabora;
88. |Urenue u noctpoeHue rpapukoB HyHKIUH. VeTHbIH
OMpoCc;
[TucemenHsIit
KOHTPOJb;
89. | Ipmmepsl TpadMKOB (YHKIHIA, OTPAKAIOMINX PeaTbHBIC VYerblit
TPOIIECCHI. OMpoC;
90. | ®yHKIMH, ONIUCHIBAIOIIUE PSIMYIO H OOPATHYIO VYerblit
HPOIOPIMOHANEHBIE 3aBUCHMOCTH, UX rpa(uKm. OMpoC;




91. |I'mmep6oma. 1 VYcruslii
onpoc;
92. |I'paduk pyHkmum y = x2. 1 VYcrHslii
onpoc;
93. | Ddyukimm y = X2, y = X3, y=Vx, y=Ixl; rpaduueckoe pemenue |1 VYerHbIif
YpaBHEHMI U CUCTEM ypaBHEHUI 0OIIpOC;
94. | dyuxim y = X2, y = X3, y=\x, y=Ixl; rpaduueckoe pemenue |1 ITucpMeHHbIH
ypaBHEHHMIT U CHCTEM ypaBHEHHUI KOHTPOJIb;
95. | Dyukimm y = X2, y = X3, y=\x, y=Ixl; rpaduueckoe pemenue |1 VYerHbli
YPaBHEHUH U CHCTEM ypaBHEHUI oInpoc;
96. |KonrponsHas padora "OyHkimm" 1 KontpomnbpHas
pabora;
97. |TloBTOpEHHE OCHOBHBIX MOHSTHI 1 METOJIOB KypCOB 7 ¥ 8 1 YcrHbrit
KJIacCOB, 0000IICHIE 3HAHUM. 0I1poc;
98. |IloBTOpEHHE OCHOBHBIX MIOHATHI U METOJIOB KyPCOB 7 U 8 1 YcrHbrit
KJIacCOB, 0000IICHIE 3HAHUM. 0oI1poc;
99. |TloBTOpEeHHE OCHOBHBIX MOHSTHI 1 METOJIOB KypCoB 7 ¥ 8 1 VYerHbli
KJIacCcoOB, 0000IICHIE 3HAHUM. 0I1poc;
100. | [ToBTOpEHME OCHOBHBIX MOHSATHI U METOZIOB KYPCOB 7 U 8 1 ITuceMenHsIi
KJIacCOB, 00001IEHNE 3HAHUM. KOHTPOJIb;
101. |101. UToroBas KoHTpoJbHAs paboTa 3a Kypc 8 Kimacca 1 KonrtponbHas
pabora;
102. | [ToBTOpEHKE OCHOBHBIX MOHATHI ¥ METOIOB KYpcoB 7 1 8 1 3auer;
KJIacCoOB, 0000IICHIE 3HAHUMN.
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 |10




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Mepsnsik A.T'., lonskos B.M.; non penakiueit [logonsckoro B.E., Anredpa, 8 kitacc, OOmiecTBo ¢
OTpaHHYEHHOU OTBETCTBEHHOCTHIO "M3marensckuit ieaTp BEHTAHA-TPA®"; AkurionepHOe 00IIecTBO
"U3narensctBO [IpocBemienue";

BBenure cBO# BapuaHT:

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

* yueOHUK: A.I'. Mep3aisak. AnreOpa: 8 kinacce: yueOHUK IS ydaruxcs 00eo0pa3oBaTebHbIX OpraHnu3anui /
A.I'. Mepansk, B.b. [Tonouckuii, M.C,Skup. -M.: Benrana-I"pad,2020;

» metoauueckoe nocodue: E.B.bytiko, A.I'. Mep3isik, B.b. [Tononckuit, M.C.Akup. Anrebpa: 8 knacc:
MeToudeckoe nocooue. — M.: Benrana-I"pad

* aBTOpCKas mporpamma: MatemaTtuka: padoune rnporpammsal: 5-11 kmaccet /A.T. Mepaimsik, B.b. Tlononckuit,
M.C. Axup, E.B. bynko.- M.: Benrana-I'pag

* KUMsr1: A.T.Mepsnsik, B.b. [Tlononckuii, E.M. Pabunosuy, M.C.Skup. Anredpa: 8 kiacc: IMIaKTHUYECKUE
MaTepuaibl: MOcoOue s ydanuxces oonieoOpazoBarenbHbIX opranmzanuii. — M.: Bentana-I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
YYEBHOE OBOPYJOBAHHUE
OBOPYJIOBAHMUE VIS TPOBEJAEHUSA JIABOPATOPHBIX U IPAKTUYECKHUX PABOT
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