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MNOACHUTEJIbBHAS 3AITMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma 1o yueObnomy kypcy "Anredpa" s odydaromuxcs 8 KjaccoB pazpaboTaHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOro 00pa30BaTEeNIbHOIO CTAHJapTa OCHOBHOI'O 001Iero 00pa3oBaHus ¢ y4éToM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBaHMMN, MPEABABISIEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO, U TPAIUIUIA
poccuiickoro oopazoBaHMsl, KOTOpbIe 00ECIIEUNBAIOT OBJIAICHUE KIOYEBBIMU KOMIIETEHIUSMH,
COCTABJISIIOLIMMH OCHOBY JIJIsl HETIPEPHIBHOTO 0OPAa30BaHUS U CAMOPA3BUTHS, a TAKXKE I[EIOCTHOCTh
OO0IIEKYJIbTYPHOIO, INYHOCTHOTO U IO3HABATEJILHOIO Pa3BUTHs 0Oyuaromuxcs. B mporpamMe yuTeHsl uaeu
u nosioxeHus: Konnenmumu pa3Butust Mmaremaruyeckoro oopasoBanus B Poccuiickoit @enepannu. B snoxy
UG poBoi TpaHCHOPMALIUU BCeX chep ueIoBeUeCcKOM NesITeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM Y€JIOBEKOM 0e3 6a30BOi MaTeMaTHUYECKOM MOATOTOBKH. YK€ B IIKOJIE MATEeMATHKA CITYKHUT
OINOPHBIM IPEIMETOM Ul U3Y4EHHsI CMEXHBIX JUCLUIUINH, a TI0CJIE IIKOJIbI peabHOW HEOOXO0AUMOCTBIO
CTaHOBUTCS HEMPEPHIBHOE 00pa3oBaHKe, YTO TPEOYeT MOJHOLEHHOW 6a30B0i 0011e00pa3oBaTeIbHOM
HOJArOTOBKH, B TOM YHUCJIE U MATEMaTUYECKO.

OT0 00YCIIOBIEHO TEM, YTO B HALIM JIHU PACTET YKCIO Ipodeccuil, CBSI3aHHBIX C HETIOCPEICTBEHHBIM
IPUMEHEHHEM MaTeMaTUKH: U B cepe SKOHOMUKHU, U B OM3HECE, U B TEXHOJIOIMUECKUX 001aCTAX, U JaXKe B
ryMaHHUTapHbBIX chepax. Takum 00pa3oM, Kpyr MKOIBHUKOB, IJIs1 KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh
3HaYMMBbIM MIPEIMETOM, PACIIUPSAETCS.

[IpakTrueckast oje3HOCTh MaTEMATUKHU O0YCIIOBIIEHA TEM, UTO €€ PEAMETOM SBISIOTCS
(dbyHAaMeHTallbHbIE CTPYKTYPhI HAIIEr0o MUPA: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IPOCTEUIINX, YCBAUBAEMBIX B HEMIOCPEJICTBEHHOM OIIBITE, J0 JIOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX IS
Pa3BUTHS HAYYHBIX U NPUKIAAHBIX Uel. be3 KOHKpeTHbIX MaTeMaTUUYEeCKUX 3HAHUN 3aTPYJHEHO IOHUMAaHNE
IPUHIUIIOB YCTPOMCTBA U UCIIOJIb30BaHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U MHTEPIIPETALUS
pa3Hoo0pa3HON COLMAIbHOM, SKOHOMUYECKOM, MONUTHYECKON nH(popMalnu, Mano3ppeKTuBHa
IIOBCEIHEBHAS ITPAKTUYECKAsl IEATENBHOCTh. Kaxk1oMy 4enoBEKY B CBOEH KU3HU IPUXOIUTCS BBIIIOIHSTD
PacuéThl U COCTABIIAThH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYJIbI, BIAJETh MPAKTUYECKUMU NpUEMaMHU
reOMETPUUECKUX U3MEPEHUHN U MOCTPOEHHH, YNTaTh HH(OPMALIMIO, IPEACTABICHHYIO B BUJIE TaOJIHII,
Jyarpamm U rpaukoB, )KUTh B YCIOBUSX HEONPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIMpeHueM cep MPUMEHEHNsI MaTeMaTHUKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
BaXHBIM CTAHOBUTCS MAaTEMaTHUYECKUN CTHIIb MBIIIJIEHUS, IPOSIBIIIOIINICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHuss MaTeMaTUKH B apceHall IPUEMOB U METO0B MBIIIJICHUS YeI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA UHAYKIMS U AeAYKLUsA, 00001EeHHE U KOHKpeTH3allks, aHaIu3 1
CUHTE3, KIaccu(uKaius 1 cuctemMaTu3anus, abctparupoanue 1 aHajaorusi. OObeKThl MaTeMaTHUYECKUX
YMO3aKJIIOUYEHNH, IPaBUiIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MIOCTPOEHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUSI GOPMYyIUPOBATh, 00OCHOBBIBAThH U OKA3bIBaTh CYKJIEHUS, TEM CAMbIM
pa3BUBAIOT JIOTHUECKOE MBILIIeHHE. Beayas ponb NpUHAAISKUT MaTeMaTiKe U B pOPMHUPOBAHUHT
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJICHUS M BOCIIUTAHUN YMEHUI 1eCTBOBATH 110 3aJJaHHBIM aJITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBhIE. B mpoliecce perieHus 3a1a4 — OCHOBOW yueOHOM
NeSITeIbHOCTH Ha ypOKax MaTeMaTHKU — Pa3BUBAIOTCA TAaK)Ke TBOpPUECKasl M MPUKJIIaJAHAs CTOPOHbI
MBILLUICHHUS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTb Pa3BUBATh y 00YUYaIOMIUXCS TOUHYIO, PALlMOHATIBHYIO U
MH(OPMaTUBHYIO peub, yMEHHE OTOMpPaTh Hanbosee MOIXOAIINE A3bIKOBbIE, CAMBOJIMYECKHE, Ipaduueckue
CPEICTBA JJIsl BBIPAXKEHUSI CY>KJIEHUHN M HAIISIIHOTO MX IIPEICTaBICHHUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOI1IeH KYJIbTYPhI B COBDEMEHHOM TOJIKOBaHUH SIBJISIETCS 0011[ee 3HAKOMCTBO



C METO/IaMH MTO3HAHUS JeHCTBUTEIBHOCTH, TIPEICTABICHUE O IPEAMETE U METOaX MaTeMaTHKH, UX OTIMIUH
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX IPUMEHEHUSI MATEMATHKH JUIS
pelIeHns] HayYHbIX M MPUKIAIHbIX 3a1a9. Takum 00pa3oM, MaTeMaTHIecKoe 00pa3oBaHHE BHOCHT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIECH KYIbTYphl YETIOBEKA.

M3y4yeHne MaTeMaTHKH TaK)Ke COCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEIIOBEKA, TOHUMAHHUIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO
UJIe¥ CHMMETPUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBIsSETCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA 00ECIICUMBACT N3YUYEHUE IPYTHX
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOTr'0, TAK U T'YMaHUTapHOT'0 LIMKJIOB, €€ OCBOEHHE HEOOXO0AUMO IS
IPOI0JDKEHHS 00pa30BaHUs U B TIOBCEAHEBHOM *HU3HH. Pa3BuTHe y 00ydaronuxcsi HAy4HBIX MPEAICTaBICHUI
0 IIPOUCXOKICHNUH U CYLTHOCTH ajredpanyeckux adCcTpakMii, criocode OTpakeHus: MaTeMaTUYeCKONH HayKOM
SIBJIEHUI U MPOILIECCOB B IPUPOJIE U OOIIECTBE, POJIM MaTEMATUUYECKOIO MOJICIMPOBAHUS B HAYYHOM
IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOI'O MUPOBO33PEHUS U KAaYECTB MBIIICHHUS,
HEOOXOIMMBIX JUIS AN Tallid B COBPEMEHHOM I poBoM obmiecTBe. M3yuenne anreOpbl eCTECTBEHHBIM
o0pa3oM obecrieunBaeT pa3BUTHE YMEHUs HaOJI01aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIIJIEHUS], CIIOCOOHOCTU apTryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JIEUCTBUS U BBIBOJIBI,
dopmynupoBath yTBepxkaAcHUsA. OcBOeHHE Kypca anredpbl 00eCreunBacT pa3BUTHE JOIMUYECKOTO MBIIIICHHS
00y4aromuxcsi: OHU UCTIONB3YIOT ICAYKTUBHBIC M HHIYKTUBHBIEC PACCYXICHUs, 0000IIECHHE U
KOHKpPETHU3a1HIo, abcTparupoBanue U ananoruto. OOyuenue anredpe npeanosaraeT 3Ha4uTeIbHbIH 00BEM
CaMOCTOSITENIbHON JAEATENbHOCTH 00yHaroIUXCcsl, IOITOMY CaMOCTOSTENILHOE PELICHHE 3a1aY €CTECTBEHHBIM
00pa3oM sIBJII€TCS peau3aluei 1eaTeIbHOCTHOrO MPUHIUIA 00yUEeHHUSL.

B cTpykType nporpamMmMsl yueOHOro Kypca «Anredpa» OCHOBHON IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIepKaTeIbHO-METOANUECKHE JTUHUM: «HHCla U BBIYUCIIEHUN»; «ANredpandeckue BhIpaKeHUsD;
«YpaBHeHUS U HepaBeHCTBay; «DyHkunmn». Kaxknas u3 aTux conepkareabHO-METOINYECKUX JTMHUM
pa3BHUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUEHUs Kypca, ECTECTBEHHBIM 00pa30M IMeperieTasich 1
B3aUMO/ICHCTBYS ¢ APYTUMHU €0 JIMHUAMH. B X071e n3yueHus kypca o0y4yaromuMcs IPUXOAUTCS JIOTHUECKH
paccyxaarh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBSI3U ¢ 3TUM LierecooOpa3HO BKIIIOUUTH B
[IpOrpaMMy HEKOTOPBIE OCHOBBI JIOTUKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/eIbl MATEMAaTUYECKOT O
00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUYaIOLUIMMUCS OCHOB YHUBEPCAILHOTO MATEMAaTHYECKOTO
A3bIKa. TakuM 00pa3oM, MOXKHO YTBEPXK/IaTh, YTO CO/AEPIKATENLHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AnreOpay SBJISETCS €ro UHTETPUPOBAHHBINA XapaKTep.

Copnepxanue TMHUM «HuCl1a U BEIYUCIEHUS CIIY>)KUT OCHOBOM JJIs1 AaJIbHEHIIIEro N3y4eHHsI MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO y 00yUAIOIIMXCsl JOTMYECKOTO MBIIIICHHSI, (POPMHUPOBAHUIO YMEHHSI TOJIB30BATHCS
ITOpUTMaMHU, a TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEHEBHOM JKU3HH.
PasButre NOHATHA O 4KCIIE B OCHOBHOM IIKOJIE CBA3aHO C pallMOHAIbHBIMU U UPPALIMOHAIBHBIMU YUCIIAMY,
(dhopMHUpPOBaHUEM MPECTABICHUHN O IEWCTBUTEIILHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM JTMHUN
OTHECEHO K CTaplieMy 3BeHy 00IIero oopa3oBaHHUs.

Copep:xanue JByX alredpandeckux JMHUN — «Asredpandeckue BHIPaKEHUs» U «Y paBHEHUS U
HEpaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCSl MATEMAaTUYECKOT 0 anmnapara, Heo0XOAMMOTO
JUISl peIIeHNs 3a/1a4 MaTEMaTHKH, CMEXXHBIX IIPEIMETOB U ITPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B OCHOBHOM
IIKOJIe y4eOHbIM MaTepuall TpyNIUpPyeTcss BOKPYT PallMOHAIBHBIX BhIpaKeHUH. AnreOpa JeMOHCTPUPYET
3HA4YECHNE MAaTEMAaTUKH KaK S3bIKa JUUIS IOCTPOEHUS MaTEMATHYECKUX MOJIENIEH, ONTMCAHNUs ITPOLIECCOB U
SBJIEHUH peaibHOro Mupa. B 3aiaun o0y4ueHus anreOpe BXOAST TakKe JAajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOJUMOTr0, B YaCTHOCTH, JUI OCBOCHMS Kypca HH()OPMAaTHKH, U
OBJIa/ICHUE HAaBbIKaMHM J€lyKTUBHBIX paccyxaeHuil. [IpeobpazoBanne cMMBOJIBHBIX (POPM BHOCUT CBOM



cnenuuUecKil BKJIaJ B pa3BUTHE BOOOPaXKEHUsI, CTIOCOOHOCTEN K MaTeMaTUHYECKOMY TBOPUECTBY.
Copepxanue GyHKIMOHATBLHO-TPa(QUUECKON TMHUY HALIEJICHO Ha MOJIyYeHUe IKOJIbHUKAMU 3HaHU 0
GYHKIMAX KaK BOKHEHUINEH MaTeMaTHIeCKOM MOICTH JIJIsl ONIMCAHUS M HCCIIEIOBAaHUS pa3HO 00pa3HbIX
MIPOLIECCOB U SIBJICHUI B pupoe u odiecTse. M3ydeHne 3Toro Marepuaia Cioco0CTBYET Pa3BUTHIO Y
00y4JarouMxcsi yMEHHS UCIIOJIb30BaTh PA3IMYHbBIC BIPA3UTEIbHBIE CPEACTBA S3bIKa MATEMATUKH —
CJIOBECHBIE, CHMBOJINYECKHUE, rpaduueckre, BHOCUT BKJIaJ B (POPMUPOBAHUE IIPEICTABICHUN O POIIU

MAaTCMAaTUKHU B Pa3BUTUH NUBUJIN3AIIUH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CoracHo yueOHOMY IIJIaHY B 8 KJ1acce u3ydaercs yaeOHbIN Kypc «AnreOpay, KOTOPBIA BKIOYAET
CJIETYIOIIME OCHOBHBIC Pa3eiibl Colepikanus: «Uucia u BBIMUCICHUSNY, «ANTeOpaniecKrue BRIPAKCHHUS,
«YpaBHEHUS U HEPABEHCTBaY, «DyHKIIMKM». YUEOHBIN TJIaH HA U3yYECHHE alreOphl B 8 Ki1accax OTBOJIMT 3
y4eOHbIX Yaca B Hezeno, 102 yueGHbIX yaca B TO/I.



COJEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

Yucia v BBIYHCTIEHUA

KBanpatuslii kopens u3 yncia. [lonstue 06 uppannoHaabHOM ducie. JlecaTuaHble TPUOIIKEHIS
uppanroHaIbHbIX yrcen. CBoiicTBa apu(METHUECKUX KBaJIPATHBIX KOPHEH U UX IPUMEHEHUE K
npeoOpa30BaHUIO YMCIIOBBIX BHIPAKECHUHN M BHIYMCIICHUSAM. JleiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM OKa3aTeneM 1 €€ cBoiicTBa. CTaHgapTHas 3alIUCh YUCIIA.

A.]Ireﬁpanqecmle BbIPpaKCHUA

KBanpatHbiii TpEXUieH; pa3ioKeHne KBaApaTHOTO TPEXUICHA Ha MHOKHTEIIH.
AnreOpanueckas 1podb. OCHOBHOE CBOHCTBO anredpandeckoit qpoou. CrnokeHue, BHIYUTaHUE,
YMHOXXEHUE, JeTICHHE allreOpandeckux Ipooeid. PanimonanbHbIC BRIpaXKECHUS U UX IpeoOpa3oBaHue.

ypaBHeHI/IH N HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyina KopHei KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHMM, CBOAAIIMXCS K IMHEHHBIM U KBapaTHEIM. [IpocTeiiiue qpoOHO-palinoHaabHble YpaBHEHHUS.

I'paduueckas mHTEpIIpETAIUS YPaBHEHHUH C ABYMS IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPAaBHEHHM C IBYMSI
nepeMeHHbIMU. [IpuMepsI pelieHns CUCTEM HETMHENHBIX YPABHEHUH € ABYMS IIEPEMEHHBIMMU.

Perienue TeKCTOBBIX 33124 alNredpanyeckuM crocodooMm.

YucnoBble HEPABEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ 01HOM epeMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB.

JIunHeiiHble HEpAaBEHCTBA C OAHOMN NepeMeHHOM. CucTeMbl TMHEMHBIX HEPABEHCTB C OJIHOM EPEMEHHOM.

DOyHKUUHA

[MonstTre Gynakuuu. O61acTh ONPEIeIICHUS 1 MHOXKECTBO 3HaUeHUH QyHKIHH. CiocoObI 3a1aHus
GbyHKIHIA.

I'paduk pynkuuu. Yrenue cBoicTB pyHKIMH 110 €€ rpaduky. [Tpumeps! rpadgukoB QyHKIMA,
OTpa)KAIOIIKX peaIbHbIE IPOLIECCHI.

@OyHKIMH, OMKUCHIBAIOLIUE NMPSMYIO U 00paTHYIO MPONOPIIMOHATIbHBIE 3aBUCUMOCTH, UX IPAPUKH.
Oynkmuny = X2,y =x3, y=\x, y= IxL.

I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YpaBHEHU.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yaeOHOro Kypca «AIredps» T0KHO 00ecTieunBaTh JOCTHIKEHNE Ha YPOBHE OCHOBHOTO 00IIIEro
00pa30BaHus CICIYIONUX JIMYHOCTHBIX, METAIPEJMETHBIX U MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS ITPOTPAMMEBI YIeOHOTO Kypca «AJredpay XapakTepu3yrTCs:

I[IaTpunoTnyeckoe BOCIUTAHME:

MPOSIBJICHUEM UHTEpeca K MPOIIJIOMY U HACTOSIIIIEMY POCCHICKON MaTEMAaTUKH, IICHHOCTHBIM OTHOIICHUEM
K JIOCTHXKEHUSM POCCHUHCKMX MaTEeMAaTHUKOB U POCCHMCKON MaTEMATHYECKOM IITKOJIBI, K HCTIOJb30BAHHUIO ATUX
JOCTHIKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpak/laHlHA U PeaN3alliy €ro Mpas, PEJICTABICHUEM O
MaTEeMaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYP, ABJICHUN, TPOLIETYP IPAKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBHIO K 00CYKICHHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHUM HayKH, OCO3HAHUEM BaKHOCTH MOPAJb- HO-3THUYECKHUX
MPUHIUIIOB B JACSATEIHLHOCTH YUEHOTO.

TpynoBoe Bocnuranue:

YCTaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKHUX 33a]]a4 MaTeMaTH4YeCKON HampaBIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTEeMAaTUYECKOTO 00pa30BaHUS HA IPOTSKCHUH BCEH YKU3HU JIJISl YCIICIITHON
npohecCuOHANBHOM EATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HaHHBIM BBIOOPOM U MTOCTPOEHUEM MHIMBUIYAIHbHOU TPAEKTOPUH 00pa30BAHMS U )KU3HEHHBIX TIJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOITMOHATILHOMY M ACTETHYECKOMY BOCIIPUSATHIO MAaTEMAaTHUECKUX 00BEKTOB, 3a/1a4,
pelieHui, pacCyXAeHUI; YMEHHIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTU B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHMUSL:

OpHUEHTAIHEeH B IEITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, PUPOJIBI M 00IIECTBa, TOHUMAaHUEM MAaTEMaTUYECKOW HAYKU KaK
cdepbl UeTOBEUECKOM NeATebHOCTH, STANOB €€ pa3BUTHS U 3HAYMMOCTH JJIS1 pa3BUTHI IMBUITU3AIUY;

OBJIAJICHUEM SI3BIKOM MaTEeMaTHUKHU U MAaTEMAaTUYECKON KYJIbTYPOU KaK CPEeICTBOM MTO3HAHUS MUDPA;

OBJIAJICHUEM MPOCTEHIITMMHU HAaBBIKAMH HCCIIEIOBATENBCKON AESTENBHOCTH.

du3nyeckoe BOCNUTaHUE, POpMUPOBAHHE KYJIbTYPbI 310POBbS M SMOIMOHAJIBHOIO 0J1ar0NOJyYHs:

TOTOBHOCTBIO MPUMEHSTh MAaTEMaTHUYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEJICHHUS 3JI0POBOTO
o0pas3a kM3HH (310pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHI U OT/IbIXa, peryisapHas Gusndeckas
AKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, IPU3HAHUEM CBOETO MIpaBa Ha OMUOKY U TaKOTO K€ MpaBa
JIPYTOTo YeoBeKa.

IKO0JIOTHYECKO€E BOCIIUTAHHE:

OpHEHTAINEH Ha MPUMEHEHNE MaTeMAaTUUECKIX 3HAHUH JJI PEIIeHUs 3a/1a4 B 00JaCTH COXPAaHHOCTH
OKpY’Kalolllel cpebl, MJIaHUPOBAHUS OCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUM AJI OKpPYKAroIIei
Cpenpbl;

OCO3HaHUEM TJI00ATTEHOTO XapaKTepa IKOJIOTUUECKHUX MPOOJIEM H ITyTeH UX PEIICHHS.

JIMYHOCTHBIE pPe3yJIbTaThl, 00eceYrBaOIIUe ATANTANNIO 00Yy4AKOIIErocsi K U3MEeHSII0IIUMCH
YCJI0BUAM COLMAJIBHOM M IPUPOIHOM Cpeabl:

— TOTOBHOCTBIO K }IGI)’ICTBHSIM B YCIIOBHUAX HeOHpe)IeJ'IéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA cBOCH



KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUWS, HABBIKW U KOMIICTCHIIMU U3 ONIbITA APYTUX;

— He00X0JUMOCTHIO B (POPMUPOBAHNU HOBBIX 3HAHHI, B TOM yucie (OpMyIUpOBATh UJIEH, TIOHATHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATH JEUITUTHI

COOCTBEHHBIX 3HAHUH U KOMHeTeHTHOCTCﬁ, IJIAHUPOBATDH cBOE Pa3BUTHUC,

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIEC PEIICHUS U ICHCTBHSL, (POPMYIHPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUSA, POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOSHHS ITPOrpaMMBI Y4eOHOT0 Kypca «Aredpa» XapakTepu3yroTcs

OBJIAZICHUECM YHUBEPCAIbHbIMU RO3HA6AME/IbHbBIMU 061/76‘7’]’1614}1]1/114, YHUBEPCAIbHOIMU KOMMYHUKAMUGHbIMU

O0elcmeusamMu U YHUBEPCANbHbIMU PE2YAAMUBHBIMU OeLCEUIMU.

1) Vhusepcanvhvle noznasamenvhsle delicmeus obecneuusarom Gopmuposanue 6a308bix KOCHUMUBHBIX

npoyeccoes 06)7116”01/141/[)66‘}2 (0060€Hu€ Memooo8 No3HAHUSA OKpyatcaroweco mupa, NPUMeHerue J10cu4eCKux,

uccnedo8amenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

ba3oBble JJoruyeckue geiicTBUs:

— BBIIBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMaTHUECKUX OOBEKTOB, TOHITHH,
OTHOIIEHUN MEXy MOHATUAMU; (OPMYJIHUPOBATH ONPEEIICHUS OHITUN; YCTaHABIUBATh
CYIIECTBEHHBIHN MPU3HAK KJIACCU(PHUKALIMH, OCHOBAHUS AJIs1 0000ILEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

— BOCIIPHUHHUMATh, (POPMYITUPOBATH U IPEOOPA30BHIBAT CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIE;

— BBISBJIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax, JaHHbIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSIX; IIpelaraTh KPUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

— JIeNaTh BBIBOJIBI C UCMOJIb30BAHNEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKITIOUSHUH 110 aHAJIOTUH;

— pa361/1paTb JA0Ka3aTCJIbCTBA MATEMATHYCCKUX YTBCp)KI[eHI/Iﬁ (HpHMHe n oT HpOTI/IBHOFO), IMpOBOAUTD
CaMOCTOATCIIbHO HECJIOXKHBIC J0KA3aTCIIbCTBA MAaTEMATHUYCCKHUX (paKTOB, BBICTPAaMWBATh apryMmEeHTaIlHIO,
MPUBOAUTH IPUMEPBI U KOHTPIIPUMCPHI; 000CHOBBIBATH COOCTBCHHEIC pacCyxACHU;

— BBIOUpATH C1IOCO0 perieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PELLICHUS,
BbIOMpaTh HanboJee MOAXOASAIMINN C YIETOM CAMOCTOSITENILHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble nccieaoBarejbCcKue AeHCTBHA:

— HCII0JIB30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT O3HAHUs; OPMYIUPOBATH BOIPOCHI,
¢bukcupyroIue NpoTuBopeune, NpodiieMy, CaMOCTOSTENIFHO YCTaHABIUBATH HCKOMOE M TaHHOE,
(GbopMHPOBATh TMIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIHIO, MHEHHE;

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTAHY HECIIOKHBIH SKCIIEPUMEHT, HEOOJIbIIIOE
HCCJIETOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy CO0Oi;

— CaMOCTOATCIbHO (I)OpMy.TII/IpOBaTB 0606H_ICHI/IH W BBIBOJBI ITO pE3YyJibTaTaM HpOBCI[éHHOl“O



HaOJIIOICHHUS, UCCIIE0BAaHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3yIbTATOB, BHIBOJOB H
0000I1IeHMI;

— IIPOTHO3UPOBATh BO3ZMOKHOC pa3BUTUC IIPOLECCA, a TAKKE BIABUI'aTh MMPCAIIOIOXKECHUA O €T0
Pa3BUTHU B HOBLIX YCIIOBUAX.

PabGora ¢ undpopmanmeii:

— BBISBIIATH HEJIOCTATOYHOCTH M H30BITOYHOCTh HH(POPMAIUH, TaHHBIX, HEOOXOUMBIX IS PEIICHUS
3aJa4u;

— BBIOMPATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUUYHBIX
BUJIOB ¥ (JOPM IIPECTABICHHUS;

— BbIOUpaTh GOpMY MpeACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATh pelllaeMble 3aJaul CXeMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OIIGHUBATh HAAEXKHOCTh I/IH(l)OpMaI_II/II/I I10 KpUTCPUAM, IMPEATOKEHHBIM YUUTEIIEM TN
C(bOpMyanOBaHHLIM CaMOCTOATCIIBHO.

2) Yuueepcanvrbie KOMMYHUKAMUBHBbLE OCliCMBUs 00eCneuusaom chopmMupo8aHHOCHb COYUATbHBLX
HABIKO8 00YUAIOWUXCAL.
O01menue:

— BOCIIpUHUMATb U CI)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIIOBUAMHU U LCIIAMU O6H.[CHI/I$I;
SICHO, TOYHO, 'PAMOTHO BBIPAXXAaTb CBOXO TOYKY 3pCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBAaTh

MOACHCHUA 1TO X0y PCIICHUS 3a1a4u, KOMMCHTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiIbTar,

— B X0Jie 00CY>KJIeHH 33/1aBaTh BOMIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMbI, IPOOIEMBI, PelIaeMOii
3a/1auu, BICKA3bIBaTh UJICH, HAILIEJICHHBIE HA TIOUCK PEIICHHUS; COMTOCTABIISATh CBOU CYKIICHHUS C
CYXJACHUSIMH IPYTHX YYACTHUKOB JMaiora, 0OHapy»KUBaTh pa3Inyie U CXOJCTBO MO3UIUH; B
KOpPpEeKTHOI hopme GopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHNUS,

— TMPEACTaBIAThH PE3YIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (popMaT BBICTYIJICHUS C YUETOM 33]a4 PE3eHTAllM1 U OCOOCHHOCTEN
ayJTUTOPHH.

CoTpyannuecTBo:

— TIOHUMATb W HUCII0JIB30BAaTh IMPEUMYIICCTBA KOMaH)IHOﬁ n HHI[HBHZ[y&HI;HOﬁ pa6OTBI IIpU pCHICHU A
yLIe6HBIX MAaTEMATUYCCKUX 3aJa4,

— MPUHUMATH 1I€JIb COBMECTHOM JI€ATEIbHOCTH, IUTAHUPOBATh OPraHU3alUI0 COBMECTHOU padoTHI,
pacrnpenensaTh BUAbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC U pe3yabTaT paboThl; 00001aTh
MHEHUS HECKOJBKUX JIFOJIEH;

— Y4acTBOBAaTh B IPYNIOBBIX opmax paboThl (00CykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATE CBOIO YaCThb pa60TBI U KOOPAUHHUPOBATH CBOU JIENCTBUS C APYruMHu 4JICHAMH KOMAaHbI;

— OILIEHUBATh KaY€CTBO CBOET0 BKJIAJa B OO MPOAYKT 110 KPUTEPUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvuvie pezyrisamugnsie oeticmaus 06ecneuusam Gopmuposanue CMblCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmusanmus:



CaMOCTOSATEIILHO COCTABIISATH IUIaH, AJITOPUTM PEIICHHS 3a7a9n (WJIH €T0 YacTh), BRIOUPATh CII0c00
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIINH.

CaMOKOHTPOJIb:

— BJIaJCTh criocobamMu CaMOIIPOBECPKH, CAMOKOHTPOJIA MMpoUECCa U pE3yJibTaTa pCIICHUSA
MaTeMaTHYeCKOMI 3aJa4u,

— IMPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a1a41, BHOCUTb KOPPEKTUBHI B
NeSTeIbHOCTh HA OCHOBE HOBBIX 00CTOSITENbCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OILICHUBATh COOTBETCTBUE PE3yJIbTaTa AESTEILHOCTH MOCTABIIEHHON LEIH U YCIOBUSIM, OOBSCHATD
MPUYMHBI TOCTHKEHUS WM HEOCTIKECHUS 1IEJIH, HAaXOAUTh OIMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY
OIIBITY.

INPEJAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOTO Kypca «Anredpa» 8 Kilacc JOKHO 00eCIeYrnBaTh JOCTHXKCHHUE CIICTYIOIINX
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

Yucya 1 BbIYMCIEHHS

Hcnonp30BaTh HayallbHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX UYMCEN ISl CPAaBHEHUS,
OKpYIJIEHUS U BBIYMCICHUN; N300paXxaTh AEHCTBUTEIbHBIC YUCIA TOUKAMU Ha KOOPIMHATHOM MPSIMOIA.

[IpumeHsTh NOHATHE apU(PMETHUECKOIO KBaIPaTHOIO KOPHS; HAXOAUTh KBaJlpaTHbIE KOPHU, UCIIOIb3Ys
pU HEOOXOAUMOCTHU KaJbKYJIATOP; BBIIOIHATH PEOOpa30BaHMsl BBIPAKEHUM, COJIEpKAIUX KBaJpaTHbIE
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucy OOJBIIMX U MAJIBIX YUCEIT ¢ IOMOIIBIO IECATHUHBIX qpo0eit u creneneit yncna 10.

AuredpanyecKkne BbIPpaKeHHs

[TpuMeHsITh MOHSATHE CTENIEHU C LIeTBIM MTOKA3aTeIeM, BBITIOIHATEH MPeoOpa3oBaHuUs BRIPAKECHUIH,
COJIEpXKAIINX CTETICHHU C IEJIbIM IMOKa3aTeIeM.

BBIONMHATE TOXKAECTBEHHBIE MPEOOPA30BAHMS PAIIMOHATFHBIX BRIPAXKEHUN HA OCHOBE MPABUJ IEHCTBUMN
HaJ{ MHOTOWICHAMH U alIreOpandecKuMu JIpOOsSMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpumensaTs mpeobpa3oBaHuUs BRIPAKEHHM JIJIs1 PEIICHUS] PAa3IMUHbBIX 3aa4 U3 MAaTeMaTHUKU, CMEKHBIX
MPEAMETOB, U3 PEATTLHON MPAKTUKH.

YpaBHeHUS H HepaBeHCTBA

Pemrate nuHeNHbIe, KBaApaTHbIC YPABHEHUS U PALMOHAIIBHBIE YPABHEHMs, CBOIALIUECS K HUM, CUCTEMBI
JIBYX YPaBHEHHH C JBYMs [I€PEMEHHBIMU.

[IpoBOANTH MPOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHul (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH peleHus,
€CJIM UMEET, TO CKOJIBKO, U IIp.).

IlepexoauTh OT CIOBECHOM (hOPMYITUPOBKH 331a4M K €€ anredpandeckoil MoeaH ¢ IOMOILBIO COCTaBJICHUS
YPaBHEHUS UIIM CUCTEMBI YPAaBHEHUM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a1a4l
MIOJIy4EHHBIN pe3yibTart.

IIpuMeHATH CBOMCTBA YACIIOBBIX HEPABEHCTB JUIS CPABHEHUS, OLICHKH; pELIaTh JIMHEHbIC HEPABEHCTBA C
OJIHOI epeMEeHHON U UX CUCTEMBI; AaBaTh rpaUuecKyro WILTIOCTPAIMI0 MHOXKECTBA PEIIEHUI HEPABEHCTBA,
CUCTEMBI HEPABEHCTB.



DOyHKIUHA

[Tonumats 1 UCTIONB30BaTh (PYHKIMOHAIbHBIE MOHSITHS U S3bIK (TEPMUHBI, CHMBOJIHYECKHE 0003HAUCHHUS);
OTIpEICIIATh 3HaYCHHE (DYHKITUU TI0 3HAYCHHUIO apTyMEHTA; OMPEIEISITh CBOMCTBA (PYHKIIHH 110 €€ TpaduKy.

CrpouTts rpaduku 3neMeHTapHbIX QyHkuuid Buga y =k/x , y = x2, y= X, F\/X, y= IxI; onuceiBath
CBOWMCTBAa YHCIOBOW (YHKIUH 1O €€ rpaduKy.



TEMATHYECKOE IINIAHUPOBAHUE

Ne HaumeHoBaHHe Pa3/1eJI0B U TeM IIPOrPaMMBbI KoJsnuecTBo yacoB Jara Bujabl gesiteIbHOCTH Buael, DJIeKTPOHHBIE
n/n H3y4eHHs dopmbl (uucgpoBbie)
BCEro | KOHTPOJIbHBbIE | NMPAKTHYECKHE KOHTPOJIsA o0pasoBaTeibHbIe
padoTsl padoTsl pecypcsl
Paznen 1. YUncna u Berunciennsi. KBagpaTHbie KopHu
1.1. | KBanpatHblif KOpEHb U3 YHCIIA. 1 0 0 DopMyMpoBaTh OIPE/IeSICHHE KBaIPATHOIO KOPHSI U3 YKCJIa, VYcrHblit
apUPMETHYECKOTO KBaJPaTHOTO KOPHS; orpoc;
1.2. | Tonsatue 06 MppalMOHAIBEHOM YHCIIE. 1 0 0 CpaBHUBATH U YIIOPAAOYHBATH PALHOHAIBHBIC H HPPALIMOHAIBHbIC YHCIIA, VYerHslit
3aIMCaHHbIE C IOMOILBIO KBAIPATHBIX KOPHEH; orpoc;
1.3. | Jdecsatuunbie npuOIMKeHNS HPPALMOHAIBHBIX YHCEIL. 1 0 0 CpaBHUBATH U yIIOPsIOYMBATh PALMOHAJIBHBIC U HPPALIMOHAIBHBIC YNCIIa, TTuceMeHHbII
3aMMCaHHbIE C TOMOIIBIO KBaPaTHBIX KOPHEH; KOHTPOJIB;
1.4. | [leficTBUTEIbHBIC YHCTA. 2 0 0 3HAKOMUTBCS C HICTOPHEH Pa3BUTHS MATEMATHKH; Ycrubrit
orpoc;
1.5. | CpaBHeHue A€CTBUTEIBHBIX YHCEIL. 2 0 0 Hcnonb30BaTh B X0/1€ PELICHUS 3a/1a4 JJIEMEHTAPHBIE IPE/ICTABICHUS, TectupoBanue;
CBSI3aHHBIE C MPUOJIMKEHHBIMH 3HAYCHUSAMHU BEJIMYHH;
1.6. | Apudmerndeckuii KBaapaTHbIH KOPEHb. 2 0 0 DopMyIMpPOBaTh ONPEAENICHUE KBAIPAaTHOTO KOPHS U3 YHCIIa, VYerusrit
apUPMETUYECKOTO KBAJIPATHOIO KOPHS; orpoc;
1.7. | YpaBuenue Buma X2 = a. 2 0 0 HccnenoBath ypaBHeHHE X2 = &, HAXOAUTb TOUHbBIE U IPUOIIIKEHHBIE KOPHH YerHblit
npu a> 0; ormpoc;
1.8. | CaoiicTBa apudmeTHyecKnx KBaApaTHBIX KOPHEH. 2 0 0 HccnenoBaTh cBoMcTBa KBaIPATHBIX KOPHEH, TIPOBOJIS YUCIIOBBIC ITucemeHHBIH
9KCIIEPUMEHTBI C HCIIO/Ib30BAHUEM KaJIbKYJISTOPA (KOMIBIOTEPA); KOHTPOJIb;
1.9. | IIpeoOpa3oBaHue YUCIOBBIX BHIPAKCHHI, CO IEPIKAIINX 1 1 0 O1eHNBaTh KBaPAaTHbIC KOPHU LIETIBIMH YHCIaMH U JECITHYHBIMU IPOOSIMHU; TTuceMeHHbII
KBaJIpaTHbIC KOPHH KOHTPOJIb;
Hroro no pazaeny 14
Paznen 2. Yncaa u Berunciennsi. CTeneHs ¢ IeJbIM IOKa3aTeJaeM
2.1. | CrerneHb C LIEJIBIM I0OKA3aTENIEM. 2 0 0 DopmynupoBaTh ONpeJIeNICHNE CTETIEHH C LEJIBIM ITOKa3aTelIeM; YcrHblit
orpoc;
2.2 CranjapTHasi 3aIiCh YHCia. 2 0 0 TIpeacTaBisTh 3amUCh OONBIINX M MAJIBIX YHCEN B CTAHIAPTHOM BUJIE; VerHbi
orpoc;
2.3. | Pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUpa (0T 2 0 0 Vcronp30BaTh 3alMCh YHUCEN B CTAHAAPTHOM BHJIE [UISl BRIPAXKEHUS Pa3MEPOB VYerusbriit
3JIEMEHTAPHBIX YACTHIL IO KOCMUYECKHX OOBEKTOB), 00BEKTOB, [UIMTEIBHOCTH MPOLIECCOB B OKPYKAIOIIEM MUPE; orpoc;
JUTUTENIBHOCTB TIPOLIECCOB B OKPYIKAIOIIEM MHUPE.
2.4. | CaoiicTBa CTEIEHH C IIEIIBIM ITOKA3aTeJIEM 3 1 0 TIpuMeHATH CBOWCTBA CTEIEHH JUIsl IPeoOpa30BaHus BEIpaXKEeHU, conepxkamux | ITuceMeHHSbIH
CTEIEHH C IIEJIbIM [T0Ka3aTeleM; KOHTPOJIB;
HWroro no paszeny 9

Pa3znen 3. Anredpanyeckue Bbipazkenus. KBaapaTublii TpéxuieH




3.1. | KBagpaTHslii TpEXUICH. 2 Pacnio3naBaTh KBapaTHBIN TPEXUICH, yCTAHABINBATH BO3MOXKHOCTh €O ITuceMeHHBIH
Pa3JIoKEeHHs HA MHOKHTEIIH; KOHTPOJIb;
3.2. | Pa3noxeHue KBaApaTHOrO TPEXUIICHA HA MHOKUTEIU 3 PackianpiBaTh Ha MHOYKUTEIIM KBaJIPaTHBIN TPEXWIEH C HEOTPULIATEIbHBIM IIncbmMeHHbIH
JUCKPHMHHAHTOM; KOHTPOJIB;
Hroro no pasneny 5
Pa3nen 4. Anredpanyeckue BhIpakeHHsi. Ajredpandeckasi Apodnb
4.1. | Anrebpanueckas IpoOsb. 2 3anuchIBaTh ANreOpandecKue BEIPAKCHHS; ITuceMenHbIH
KOHTPOJIb;
4.2. | Homycrumble 3HaUEHHs IEPEMEHHBIX, BXOAIINX B 2 Haxonurs 0611acTh onpe/ieieHus paliOHaIbHOIO BEIPAXKEHHUS; VYerublit
anreOpanyecKue BIPAKEHNUSI. 0Ipoc;
4.3. | OcnoBHOe cBOICTBO anredpandeckoii Apoodu. 2 DopMyIMpOBaTH OCHOBHOE CBOWCTBO aJIreOpandecKoii 1poou U NpuMeHsTh ero | ITuchMeHHbIH
JuLst IpeoOpa3oBaHust APOOei; KOHTPOJIb;
4.4. | Coxpamienue 1po0oeii. 2 BeinonHaATh JeicTBHS ¢ anredpanueckiuMu ApoOsIMH; TTuceMeHHbII
KOHTPOJIB;
4.5. | Cnoxenue, BBlYUTaHUE, YMHOKCHUE U JCICHUE 2 BeInonHATh AeiicTBUS ¢ areGpandecKUMH IPOOsSMHU; ITuchMeHHbIH
anredpanyeckux Apodei. KOHTPOJIb;
4.6. | IIpeoOpa3zoBaHue BBIPAKEHUI, COAEPIKAIINX 2 Beipakats nepemenHble U3 GopMyi (GrU3nUecKiX reOMeTpHYECKUX, TTuceMeHHbII
anredpanyeckue Ipoou. OIHCBIBAIOLINX OBITOBBIE CUTYAINH); KOHTPOJIB;
Hroro no pazaeny 12
Paznen 5. YpaBHeHusi u HepaBeHcTBa. KBajpaTHble ypaBHeHHst
5.1. | KBaxpaTHOe ypaBHEHHE. 1 Pacnio3snaBaTh KBajipaTHbIEC yPaBHCHHUS; YcrHblit
orpoc;
5.2. | HenonHoe KBasipaTHOE ypaBHEHHE. 2 3anuceiBaTh GOpMyITy KOpHEH KBaJpPATHOTO ypaBHEHHMSI; PEIIaTh KBaApaTHbIE TTuceMeHHbII
ypaBHEHHS — IOJHBIC U HETIOHBIC; KOHTPOJIb;
5.3. | ®opmyna KOpHEi KBapaTHOrO ypaBHEHHS. 2 Hab6mronats 1 aHaMM3UPOBATH CBSI3b MEXK/Y KOPHSIMH U KO3 PHULIHCHTAMU ITncemeHHBIH
KBaJIPATHOT'O yPAaBHEHHUS; KOHTPOJIb;
5.4. | Teopema Buera. 2 ®dopmynrpoBaTh TeopeMy Buera, a Takxke 00paTHYO TeOpeMy, IPUMEHSTh 9TH | ITuchMeHHBIH
TEOpEeM JUTsl PELICHHUS 3a/1a4; KOHTPOJIb;
5.5. | Pelienune ypaBHeHuit, CBOJSIINXCS K KBaIPATHBIM. 2 Pemats ypaBHEHHS, CBOJIIMECS K KBaPATHBIM, C TOMOIIBIO peoOpa3oBanuii | ITuceMeHHbIH
Y 3aMEHOH MIEPEMEHHOI; KOHTPOJIb;
5.6. | Ilpocreiimme ApoOHO-panOHAIbHBIC YPABHEHUSI. 2 PeruaTs ypaBHEHHMS, CBOSIIMECS K KBAJPATHBIM, C IOMOILbIO IpeoOpa3oBanuii | TIpakruueckas
¥ 3aMEHOI NepeMeHHOI; pabora;
5.7. | PelieHune TeKCTOBBIX 33714 € TIOMOILBIO KBaPAaTHBIX 2 Pemath TEKCTOBBIC 3a/ja4u aIreOpandeckuM CrocoOOM: MEPEeXOUTh OT ITucsMeHHBIH
ypaBHEHHH CII0BECHOH (hOPMYIIMPOBKH yCIOBHSI 3aa4H K anreOpandyeckoil Moiesn myTéM | KOHTPOJIb;
COCTaBJICHHs YPaBHEHHSI; PEIIaTh COCTABICHHOE YPaBHEHHE; HHTEPIIPETHPOBATH
pe3yJbTart;
HWroro no pazaeny: 13




Pa3znen 6. YpaBHenusi u HepaBencTBa. CHcTeMbl ypaBHeHU

6.1. [ JluneiiHoe ypaBHEHHE C ABYMs IIEPEMEHHBIMH, €0 1 Pacrio3HaBaTh JIMHEIHbIC YPABHEHUS C ABYMsI IEPEMEHHBIMU; VYerusrit
rpaduk, MpUMepbl PEIICHNs YPABHCHUIl B LIEIbIX YMCIAX. 0Ipoc;

6.2. | Pemenune cucteM ABYX JIMHEHHBIX YPaBHEHUH C IBYMsI 2 TIpuBOAMTH rpa)MIECKY IO MHTEPHPETALUIO PEILCHNUS YPABHEHUS C IBYMS ITuchbMeHHbIH
NEPEMEHHBIMHU. NEpEMEHHBIMHU Y CUCTEM YPaBHEHUH C IByMs IePEMEHHBIMH; KOHTPOJIb;

6.3. | Ilpumepsl pelIeHHs CHCTEM HEJMHEHHBIX yPaBHEHHIL ¢ 2 Pemateb cucTeMbl JBYX JIMHEWHBIX ypaBHEHHUH ¢ JIByMsl IIEpeMEHHBIMU TecTuposanue;
JIBYMSI TIEPEMEHHBIMU. TOACTAHOBKOM M CIIOXKCHUEM;

6.4. | I'padmueckast UHTEpHIPETALIUS yPAaBHEHHS C ABYMS 2 TIpuBOAMTH rpa)MIECKY IO HHTEPHPETALIUIO PEILCHNUS YPABHEHUS C IBYMS ITuchbMeHHbIH
NEPEMEHHBIMH M CHCTEM ypaBHEHMH ¢ IByMs NEpEMEHHBIMHU Y CUCTEM YPaBHEHUH C IByMs IE€PEMEHHBIMH; KOHTPOJIb;
TIEPEMEHHBIMH.

6.5. | PereHue TeKCTOBBIX 337124 C HOMOIIBIO CUCTEM 3 Pemath TeKCTOBBIE 3a1a41 ANIreOpaniecKuM CII0coO0M; ITuceMeHHbII
YpaBHEHUIA KOHTPOJIB;

Hroro no pazneny: 10

Paznen 7. YpaBHenus u HepaBencra. HepaBencraa

7.1. | YucnoBble HEPABEHCTBA U MX CBOMCTBA. 2 DopMyIMpOBaTH CBOHCTBA YUCIOBBIX HEPABCHCTB, HILUTIOCTPUPOBATH UX Ha Ycrubrit

KOOPIMHATHOM NPSIMOH, J10Ka3bIBaTh aJre0panyecKu; orpoc;
IIncemeHHBIH
KOHTPOJIb;
7.2. | HepaBeHCTBO C OIHOM EPEMEHHOM. 2 PeraTh aMHElHbIC HEPABEHCTBA C OHOW NEPEMEHHOI1, M300paxaTh peleHue ITuceMenHbII
HEpaBEHCTBA Ha YMCIIOBOH IPSIMOIi; KOHTPOJIb;

7.3. | JIuneliHble HEPABEHCTBA C OJIHON NEPEMEHHON U UX 4 Pemath nMHEIHBIC HEPABEHCTBA C OJHOI IEPEMEHHOIT, N300paXkaTh pEIICHUE ITuceMenHbII
pelIeHue. HEPAaBEHCTBA HA YHUCJIOBOM MPsIMOii; KOHTPOJIb;

7.4. | Cucrtembl IMHEHHBIX HEPABEHCTB C OJIHOM NepeMeHHoi 1 | 3 Pemath cuCTEMbI IMHEHHBIX HEPABEHCTB, H300paXaTh PELICHUE CUCTEMBI ITuceMenHbII
HX pelleHueE. HEPaBEHCTB Ha YHCIIOBOM MPSMOI; KOHTPOJIB;

7.5. | 306paxkeHne pelLeHns IMHEHHOr 0 HEPAaBeHCTBA U UX 3 Pemath cHCTEMBI JIMHEIHBIX HEPABEHCTB, M300paXaTh PELICHUE CUCTEMBI TecTupoBanue;
CHCTEM Ha YMCIIOBOM MpsiMOi HEPABEHCTB HA YHUCIIOBOI MPSIMOIL;

Hroro no pazgemny: 14

Pa3nen 8. ®ynkuun. OCHOBHbIE MOHSITHS

8.1. | Ionste QyHKIHH. 1 Hcnonp30Bath (GyHKINOHATBHYIO TEPMHHOJIOTHIO M CHMBOJIHKY; YcrHbiit

oIpoc;

8.2. | OGnacTh OnpeaesIeHUs K MHOKECTBO 3HAYCHHI 1 OmnuckIBaTh CBOHCTBA (PYHKIIMH HA OCHOBE €€ IrpaudecKoro MpecTaBlICHHUS; ITuceMeHHbII
dyHKIMH. Hcnone30BaTh (PYyHKIHOHAIBHYIO TEPMHHOJIOTHUIO U CHMBOJIHKY; KOHTPOJIb;

8.3. | CriocoObI 3ananust pyHKIHMIA. 1 Beoruncists 3HaueHus GyHKIHH, 3a1aHHbIX (opMyTamMu (TIPH HEOOXOJUMOCTH ITpakTHyeckas

HCIIOJIB30BATh KAJBKYJISATOP); COCTABIISATH TAOJIUIIBI 3HAUCHHH (DYHKIIUH; pabora;
Ctpouts 1o ToukaM rpaduxu QyHKIHT;
8.4. | I'padux GpyHKIMN. 1 IIpuBOAMTH MPUMEPHI IPOLIECCOB U ABJIECHUH C 3a/JaHHBIMU CBOHCTBAMHU; ITuceMenHbII

KOHTPOJIB;




8.5. | CaoiictBa QyHKIMH, NX OTOOpAKEHUE HA 1 HccnenoBats npuMepsl rpaduKoB, OTPAXKAIOIINX PealbHbIC IIPOLECCHI U TectupoBanue;
rpaduke SIBIICHMS;
IIpuBoAUTE IpUMEPHI IPOLIECCOB U SABJICHUH C 33JaHHBIMU CBOMCTBAMU;
Hroro no pazneny: 5
Paznen 9.®ynkuun. YucjioBbie yHKINN
9.1. | Urenue u moctpoeHue rpadukoB GpyHKIHH. 2 Pacrio3HaBaTh BUIBI H3y4aeMbIX (yHKIIHIL; Ycerublit
0Ipoc;
9.2. | Ilpumepsl rpaduKoB (GyHKIHMIL, OTpaKAIOIKUX peanbHble | 2 B HECJIOXHBIX CITy4asX BhIpaXkaTh POPMyYII0i 3aBHCUMOCTD MEXK LY ITuchbMeHHbIH
MIPOIECCHI. BEJIMYMHAMM; KOHTPOJIb;
9.3. | DyHxIMH, OHHCHIBAIONINE IPSIMYIO H OOPATHYIO 3 Haxonuts ¢ nomosio rpaduxa GyHKIMY 3HaUYEHUE OJJHOU U3 TecTuposanue;
MIPOIOPLIUOHANIBHBIC 3aBUCUMOCTH, UX TPaUKH. paccMaTpUBaeMbIX BEJIMYMH 110 3HAYCHHIO IPYTOM;
9.4. | I'unepbona. 2 OnHceIBaTh XapaKkTep M3MEHEHHUs! OHOW BETMUYNHBI B 3aBUCHMOCTH OT Ycrubrit
HU3MEHEHUs Ipyroii; onpoc;
9.5. | I'padux GyHKIME Y = X2. 2 Haxonuts ¢ nomoruso rpaduka GyHKIHH 3HAUCHHE OJTHOI U3 ITuceMenHbII
paccMaTpUBaeMbIX BEJIMYMH 110 3HAYCHHIO IPYTOM; KOHTPOJIB;
9.6. | dynkuuny = X%,y =X, 2 PacriozHaBaTh BUJIbI M3y4aeMbIX QyHKIHI; ITuceMenHbII
y=xlx, y=Ix|; rpauucckoe pereHne ypaBHeHNH 1 KOHTPOJIb;
CHCTEM ypaBHEHHI
Hroro no paszgeny: 13
Pa3peun 10. IloBTOpenne u 06061eHne
10.1. | TToBTOpEeHHE OCHOBHBIX MOHSATHI 1 METOZOB KYPCOB 7 K 7 Br16upath, IpUMEHsTh, OLICHUBATH CIIOCOOBI CPABHEHUS YHCEJT, BBIYHUCICHUH, Ycrublit
8 ki1accoB, 0600IIeHHE 3HAHHIA. npeoOpa3oBaHMU BBIPaKEHUH, PEIICHUS ypaBHEHU; onpoc;
OcyImecTBIATS CAMOKOHTPOJIb BBITIOHAEMBIX JICHCTBHIT M CAMOITPOBEPKY ITuceMenHbII
pe3ysbTaTa BHIYUCICHUIL, TpeoOpa3oBaHuii, TOCTPOCHUIA; KOHTPOJIb;
Pemats 3a1aun U3 peanbHON XKU3HHU, IPUMEHSATh MATEMaTHUECKUE SHAHUS JUIs
pelIeHus 3a1a4 U3 IPyrUX IPEMETOB;
Pemath TeKCTOBBIE 3a/]a4H, CPAaBHUBATh, BEIOUPATh CIIOCOOBI PEIICHHUS 3a1a4H;
HWroro no pazaeny: 7
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoanuecTBo yacoB Hara Buapbl,
n/n u3ydeHus | Gopmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI

1. |IloBropenue. [eiicTBus c 1 0 0 YcTHbil
MHOTOYJICHAMHU OT1poC;

2. | IloBTopenue. Jluneiinbie 1 0 0 YcTHbIT
ypaBHEHHS ompoc;

3. |IloBropenue. TekcToBbIE 1 0 0 [MucbmenHbIi
3aJ]a4uy Ha JIMHEWHBIE KOHTPOJIb;
ypaBHEHHS

4. | IloBropenue. JIuneinas 1 0 0 YcTHBIT
byHKIUS OIIpoOC;

5. | IoBropenue. CuCTEMBI 1 0 0 [TucbmenHsbIi
JIMHENUHBIX YpaBHEHUN KOHTpOJIb;

6. |IloBTOopenme. TekcToBbIC 1 0 0 [TuchbmeHHBII
3aJ1a4i Ha CUCTEMBI JTMHEHHBIX KOHTPOJIb;
YpaBHEHUU

7. | YucmoBble MHOXKECTBA 1 0 0 YcrHbii

OTIpOoC;

8. | CpaBHeHme uucen 1 0 0 VYcerHbiit

OTIpOC;
9. | UucrmoBbie IPOMEKYTKH 1 0 0 YcrHbii
OT1poC;

10. | I[lepeceuenus u oobenuneHus |1 0 0 ITnceMeHHBIH
YHCIIOBBIX IPOMEKYTKOB KOHTPOJIb;

11. | CaoiicTBa HEpaBEHCTB 1 0 0 VYcTHbil

OT1poC;

12. | CnoxeHue 1 yMHOKEHHE 1 0 0 [InceMeHHBIM
HEPaBEHCTB KOHTPOJTb;

13. | CiiokeHHe 1 YMHOXKECHHE 1 0 0 [TucpmenHbII
HEPABEHCTB KOHTPOJIb;

14. | JIuneiiHble HepaBEHCTBA 1 0 0 YcrHbil

OTIpOC;

15. |JIuneitHbie HEpaBEHCTBA 1 0 0 YcrHbIi

OTIpOC;

16. |I'paduueckuii meton pemenus | 1 0 0 [IpakTnueckas

JMHEHHBIX HEPABEHCTB pabora;




17. | Cucrembl HEpaBEHCTB VYcrHbii
OT1poC;

18. | Cucrembl HEpaBEHCTB [TucbMeHHBIH
KOHTPOJIb;

19. | CoBOKymHOCTH HEPABEHCTB YcrHbIi
OT1poC;

20. | O6o00meHrne 1 KOHTPOJIb 110 KonTponbsHas
teme «JInHeiHbIe pabora;
HEPAaBEHCTBA U UX CUCTEMBbI»

21. | OmpeneneHue KBaapaTHOTO YcTHBIN
KOPHS OT1poC;

22. | CpaBHEHHE KBaIpaTHBIX YcTHBIT
KOpHEH ¢ IeTTbIMU YUCIIaMHU oI1poc;

23. | CBoiicTBa KBaIpaTHOT'O KOPHSI [TucbmenHsbIi

KOHTPOJIb;

24. | BeiHeceHue U BHECEHUE TectupoBanue;
MHO>KHUTEJISI TTOJT 3HAK KOPHS

25. | IIpeoOpa3oBaHmE YUCITOBBIX [TucbmenHsbIi
BBIPQXEHHI CO 3HAKOM KOPHS KOHTPOJIb;

26. | IIpeoOpa3oBanue OyKBEHHBIX [TuchbmeHHBII
BBIPAXXCHHUH CO 3HAKOM KOPHS KOHTPOJIb;

27. | IlpeoOpa3oBanue OYKBEHHBIX [IncemenHsbIi
BBIPQXEHHUH CO 3HAKOM KOPHS KOHTPOJIb;

28. | IIpeoOpa3oBaHue BbIpaXKEHUN [InceMeHHBIM
CO 3HAKOM KOPHS KOHTPOJIb;

29. | CpaBHEHHE BBIPAXKCHUH C YcrHbIi
KOPHSIMH OIIpoC;

30. | M3BnedeHue KBaIpaTHOTO IInceMeHHbIH
KOPHS 13 OOJBIINX YHCENT KOHTPOJIb;

31. | UppanwoHaibHBIC YnCIa [TuceMenHbI

KOHTPOJIb;

32. | O60011IeHrE U KOHTPOJIb IO KonTponbHas
TeMe «KBaJipaTHbBIN KOPEHbY pabora;

33. |lloHATHe KBagpPaTHOTO YcrHbII
ypaBHeHus. HemnomHbie OIIpoC;

KBaJIpPaTHBIE YPABHEHUS




34. | PenreHue KBaJIpaTHBIX ITnceMenHBIN
YpaBHEHUI METOJIOM KOHTPOJIb;
BBIJICTICHHS MTOJIHOTO KBajpaTa

35. | ®opmyna KopHei YcTHbil
KBaJIPATHOT'O YPaBHEHUS OTIpOC;

36. | Pemrenue KBaapaTHBIX [MTucpMeHHbBIH
ypaBHEHU KOHTPOJIb;

37. | Pemenue kBajpaTHBIX [IpakTrueckas
ypaBHEHHIA pabora;

38. | TexcToBbIe 3a1a4u, [MTucpMeHHbBIH
pelIarouecs ¢ MOMOIIBIO KOHTPOJIb;
KBaJPaTHBIX YPABHEHUN

39. | TexcToBbIE 3a1a4H, ITnceMeHHBIH
pearonmecs ¢ MOMOIIBIO KOHTPOJIb;
KBaJIPATHBIX YpaBHEHUU

40. | PaznoxxeHue KBaJIpaTHOTO [TuceMeHHbIi
TpEXUJieHa Ha MHOKUTEIH KOHTPOJIb;

41. | Teopema Buera VYcrHbii

OTIpOC;
42. | Teopema Buera [InceMeHHBIM
KOHTPOJIb;

43. | O6006meHue U KOHTPOJIb IO Konrponbnas
teMe «KBaapaTHbie pabora;
YpaBHEHHUS»

44. | Tlonarue panyoHaJIbHON YcrHbIi
Ipoou OTIpOoC;

45. | OcHOBHOE CBOWCTBO YcTHBIN
panroHaIBLHON ApOOH OTIpOC;

46. | CokpallieHue parMOHAIbHBIX IInceMeHHbIH
npoodeit KOHTPOJIb;

47. | CokpaleHue panroHaIbHBIX [IpakTrueckas
npoOeit pabora;

48. | CriosxeHHUE U BBIYUTAHUE TectupoBanue;
paroHaIbHBIX IPOOei ¢
OJIMHAKOBBIMH
3HaMEHATeIIMU

49. | CnoxxeHue W BBIYUTAHUE TectupoBanue;

paloHaIbHBIX Ipobeil ¢

Ppa3HbIMU 3HAMCHATCIIIMU




50. | CmoxeHne M BBIYATAHHE ITnceMenHBIN
parMoHANBHBIX JIpobeii ¢ KOHTPOJIb;
pa3HbIMH 3HAMEHATEIISIMU

51. | YMHOXeHHE palioHaTbHBIX YcrHbliii
Ipobeit OT1poc;

52. | YMHOXEHHE pallHOHATBHBIX ITnceMeHHBIN
npobei KOHTPOJIb;

53. | Jlenenwue parioHaIbHBIX YcrHbliii
Ipobeit OT1poc;

54. | JleiicTBuUs C paliMOHATILHBIMU ITnceMeHHBIN
JIpOOSMHU KOHTPOJIb;

55. | O600IEeHe U KOHTPOJIb IO Konrponbnas
TeMe «PannoHabHbBIC TPOOW pabora;

56. |IloaroToBka K TMarHOCTUKE IIpakTuyeckas

pabora;

57. |IIpomexxyTouHasi TMarHOCTUKA [IpakTudeckas

pabora;

58. | [IpomexxyTouHasi TMarHOCTUKA [IpakTnueckas

pabora;
59. | [IpeobpazoBanue YcTHbIHI
PaIMOHATILHBIX BRIPAKECHUH OTIpoc;
60. |IIpeoOpazoBanue [TucsmeHHbIiH
paloOHaTbHBIX BRIPAKEHUI KOHTPOJIb;
61. | ApoOHO-parnoHaIbHbIE [TuceMeHHbIM
ypaBHECHUS KOHTPOJIb;
62. | IpoGHO-panoHaIbHEIE TectupoBanue;
ypaBHEHUS
63. | TexcroBbIe 3amaun YcrHbIi
OTIpOC;

64. | TekcroBble 3amaun IIncrMeHHsbIi
KOHTPOJIb;

65. | TexcroBble 3amaun ITnceMeHHBIH
KOHTPOJIb;

66. | Pemenue qpoOHO- TectupoBanwe;

palMOHATBHBIX YPaBHEHUN U

3a/1a4, CBOISIMINXCS K HAM




67. | IIpeoOpa3oBaHKe BEIPAKCHHS, VYcerHbii
coJepxKalmx Apodu ¢ OIIpoCc;
UPPaLMOHATILHOCTSIMH

68. | IIpeoOpa3oBaHue BBIpaKEHUS, [TucrmMeHHbIi
CoJIepIKaIuX qpoodu ¢ KOHTPOJIb;
UPPaLMOHATIBHOCTIMU

69. | OGobmuIeHne 1 KOHTPOIIB 110 KonrponbHas
Teme «/IpobHo-parroHanbHbIe pabora;
YpaBHEHHS»

70. | ®yHKIUYU U UX TpapUKu YcrHbiit

OTIpOC;
71. | @yHKIUHU U UX TpaPUKU [TuceMeHHBbIN
KOHTPOJIb;
72. | Jluneitnbie GyHKIIUU ITnuceMeHHBIH
KOHTPOJIb;

73. | @ynkun f(x)=x"2 u f(x)=x"3 VYerHbiit
U UX rpaduku OI1poC;

74. | @ynkus f(x) = ax*2 u e VYcTHbil
rpaduk oI1poc;

75. | Oynknus f(x) = ax™2 u eé [IpakTuueckas
rpaduk pabora;

76. | @ynkius f(x) = ax"2 u e [TuceMeHHbIM
rpaduk KOHTpOJIb;

77. | ©ynkuus y = \frac{1} {x} u eé YcrHbIl
rpaduk OIIpoC;

78. | ObparHas VYcTHbil
MPONOPLIMOHAIIBHOCTD U €€ OIIpOC;
rpaduk

79. | Oynkius f(x) = sqrt{x} u eé VYcerHbiit
rpadux OIIpoC;

80. | ®ynknus f(x) = [x| u e€ VYcTHbil
rpaduk 0mpoc;

81. | Kycouno-3amanubie pyHKIIUH IIncemenHbI

KOHTPOJIb;

82. | O600mEeHe 1 KOHTPOJIb TIO KonTponbhas

TeMe «DyHKIUU U UX pabora;

rpaduxm»




83. | Ompenenenue CTENEeHA ¢ YCTHBIN
L[EJIBIM TTOKa3aTeNeM OT1poC;
84. | CpoiicTBa CTENEHH C LEIBIM ITnuceMeHHBIH
[I0Ka3aTesieM KOHTPOJIb;
85. | UucioBblie BhIpaXCHMS, [TucbMeHHBbIN
coJieprKalle CTereHb ¢ KOHTPOJIb;
IEJIBIM ITOKa3aTelieM
86. | AnrebpanuecKue BHIPAKECHHUS, TectupoBanue;
coJiep Kalle CTENeHb C
LEJIBIM TOKa3aTelleM
87. |IIpeoOpa3oBaHue BEIpAKEHUS, [TucbMeHHBIN
COJIeprKalIiX CTEIECHU KOHTPOJIb;
88. | CranpapTHbIN BU yncia YcrHbIi
oI1poc;
89. | OueHku 1 NPUKHUIKU YcTHbil
OTIpoC;
90. | Pemenue 3a1a4 Ha CTENEHB C ITuceMeHHBIH
IEJTBIM TIOKa3aTelIeM KOHTPOJIb;
91. | OGoOLIECHHE U KOHTPOJIb 10 KontposnbHas
TeMe «CTemneHb C IeNIbIM paborta;
roKa3aTeseM
92. |Iloaroroska K UTOTOBOI IIncrMeHHEbIH
KOHTPOJILHOM paboTe KOHTPOJIb;
93. |IloaroroBka K UTOrOBOM IInceMeHHbIH
KOHTpPOJIbHOH paboTe KOHTPOJIb;
94. | UToroBast KOHTpOJIbHAS KonTponbhas
pabota pabora;
95. | ToroBast KOHTPOJIbHAS KonTponbhas
pabora paborta;
96. | AHanmu3 KOHTPOJIBHOM paboTHI [TuceMeHHbIH
KOHTPOJIb;
97. | UToroBoe moBTOpEHHE VYcrHbIi
OIIpoC;
ITucpmenHbIH
KOHTPOJIb;
98. | UtoroBoe noBTOpeHHE YcTHbIN
OT1poC;
[IuceMenHbI

KOHTPOJIb;




99. | UToroBoe noBTOpEeHHE 1 TectupoBanue;

100. | UtoroBoe nmoBTOpeHuE 1 [MucbmeHHbII
KOHTPOJIb;

101. | UtoroBoe moBTOpEHHE 1 YcTHbil
OTIpOC;
[TuceMenHbI
KOHTPOJIb,

102. | UtoroBoe noBTOpEHUE 1 VYcrHbiit
OTIpOC;
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