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IosicHuTeIbHAA 3aMUCKA
PabGouass mnporpamma o mareMatuke Uid § Kiacca COCTaBieHa Ha OCHOBE CTaHJapTa cpenHero olumiero odpaszoBanus (deaepanbHOro KOMIOHEHTA
rOCyIapCTBEHHOT'O CTaHIapTa OCHOBHOTO obOrmiero oopazosanus (I[Ipukaz MO P® ot 05.03.2004 Nel089), Ha ocHOBe MPUMEPHON MPOrPaMMbl OCHOBHOTO
oO1mero oopa3oBaHusi, aBTOPCKOM nmporpamMmmbl MakaperaeBa FO.H. u ap., aBropckoit mporpammsl A.B.IToropesnosa.
Pabouas mporpamMmma KOHKPETH3UPYET COJEp)KaHHE MPEAMETHBIX TeM 00pa30BaTENIbHOTO CTaHAAPTA M JIAeT paclpeaeiieHHe y4eOHBIX 4acoB IO pas3zieiam
Kypca.
Pabouas nmporpamMmMa BBITIOJTHSIET JBE OCHOBHBIE (DYHKIIUU:
HUndopmanmonHo-mMeToauyeckass GyHKIUS MO3BOJSET BCEM Y4YaCTHHKaM O00OpPa30BaTEIbHOrO IMpoliecca MOMYyYUTh MPECTaBICHUE O LIENSAX, COAEpPKaHUU,
o0meit crparernu 00y4eHHsI, BOCIIUTAHUS U PA3BUTHUS YYAIIUXCS CPEICTBAMH JAHHOTO Y4eOHOTO IpeMeTa.
Opranu3zalliOHHO-TUIAaHUPYIOWAs (YHKIUS MpPEAyCMaTpUBAET BBIJEICHHUE 3TAllOB O0y4YeHUS, CTPYKTYpPUPOBaHMs y4eOHOrO MaTepuasa, OMpeesIeHUe ero
KOJIMYECTBEHHBIX U KAUECTBEHHBIX XAPAKTEPUCTUK Ha Ka)/IOM U3 3TAloB, B TOM YHUCIIE JUIsl COJAEPKATEIbHOIO0 HAIOJIHEHUS MPOMEKYTOUHON aTTecTalluu

yqamuxcs.

CTpykTypa paboueii nporpamMmbl.
PaGouass mporpamMma BKIIIOUaeT TpU pas3felia: MOSICHUTENbHYIO 3allMCKy; OCHOBHOE COJEpXaHHe C MPUMEPHBIM paclpeneieHHeM Y4eOHBIX YacoB IO
pazzenaM Kypca; TpeOOBaHUS K YPOBHIO IIOJTOTOBKU y4aIIUXCA.
OO0mas xapakTepucTuka y4eOHoro npeamera «MaremaTuka.
B nannom Kypce mpencTaBieHbl cofepiKaTeIbHbIe TUHUU «ApudMeTuray, «Anredpay, «I'eomeTpus», «IMeMEHThI JOTUKH, KOMOMHATOPUKHU, CTATUCTUKHU U
TEOpUHU BeposATHOCTE». Mcnonb3yroTes yueOHo-meToanueckue komiuiekesl FO.H.MaxkapsrueBa, A.B.Iloropenosa.

Apugmemura nprzBaHa crioco6CTBOBaTh NPUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOJUMBIX /ISl MOBCETHEBHOM *U3HU. OHa CIy)UT 6a30i U1 BCEro
JaJIbHENIIero U3y4eHHs] MaTeMaTUKH, CIOCOOCTBYET JIOTHYECKOMY PAa3BUTHIO U (POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS AJITOPUTMAaMH.

Anzedpa nanenena Ha (HOpMUPOBAHME MATEMaTHYECKOrO armapara JJs pelIeHus 3aJad U3 MaTeMaTHUKH, CMEKHBIX MPEJIMETOB, OKPYKaIOIIeH peaJbHOCTH.
S3bIK anreOpbl MOAYEPKUBAET 3HAUEHUE MAaTEMAaTUKH KakK sI3bIKa JJIs IOCTPOSHUS] MaTeEMaTUYECKUX MOJIENEH, MPOLIECCOB U SIBIIEHUHN peaibHOTO mMupa. OgHol
U3 OCHOBHBIX 33]1a4 U3y4EeHHsI ajareOpsl SBISAETCS Pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHSI, HEOOXOIMMOT0, B YaCTHOCTH, AJIS1 OCBOCHHUS Kypca MH()OPMaTHKHY;
OBJIaJICHHE HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanre cUMBOIMYECKUX (OPM BHOCUT CBOM crielU(UUYECKUI BKIIAJ B pa3BUTHE BOOOpaKEHUS,
CIOCOOHOCTEM K MaTeMaTH4eCKOMY TBOpYeCTBY. [[pyroil BakHOW 3amadeil M3ydeHus aiareOpsl sBISETCS MOTY4YE€HHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUU O
GYHKIMAX Kak BakKHEHIIEeH MaTeMaTHYecKOW MOJeNu Ui ONHCAaHHWs M HCCIIEAOBAaHMUS pPa3HOOOpa3HBIX MPOLECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
SKCIIOHEHIIMAJIBHBIX, MEPUOJAUYECKUX M JIp.), i1 (OPMHUpPOBaHUS y OOy4aromMXCs IPEACTaBICHUN O PO MAaTeMAaTUKH B Pa3sBUTUU LUBWIM3ALUH U
KYJbTYPBI.

TI'eomempusa— ouH 13 BaXXKHEUIINX KOMIIOHEHTOB MaTEMaTHYECKOr0 00pa3oBaHusl, HEOOXOIMMBIN /il MPUOOPETEHHs] KOHKPETHBIX 3HAaHUN O MPOCTPAHCTBE
U TIPaKTHYECKH 3HAYMMBIX YMEHHH, ()OPMHPOBAHHUS SI3bIKa ONMUCAHHUS OOBEKTOB OKPYXKAIOLIETO MHUPA, JUIS PAa3BUTHS MPOCTPAHCTBEHHOTO BOOOpPAXKEHHUS U
MHTYULIUY, MaTeMaTH4YeCKOW KYJIbTYphl, JJS 3CTETHYECKOrO BOCIUTAaHUS oOydaromuxcs. M3ydeHue reoMeTpu BHOCHUT BKJIaJ B pPa3BUTHE JIOTUYECKOTO
MBILUIEHUS, B (POPMUPOBAHHE TOHATHS J10Ka3aTeIbCTBA.

dnemenmoul 102uKU, KOMOUHAMOPUKU, CHIAMUCIMUKU U MEOPUU GEPOAMHOCHeEll CTAaHOBITCA 0053aTeIbHBIM KOMIIOHEHTOM IIKOJBHOIO O0pa3oBaHMS,
YCHUJIMBAIOIIUM €r0 MPUKJIAJHOE U MPAKTUYECKOe 3HaUeHHe. DTOT MaTepuai He0OX0 UM, MPEX/e BCero, il GopMUpoBaHUs (YHKIIMOHATBHON IPaMOTHOCTH



— YMEHUH BOCIPUHUMATH M aHAJTM3UPOBATh UH(POPMALIUIO, MIPEJICTABICHHYIO B PA3JIMYHBIX (OPMAxX, TOHUMATh BEPOSTHOCTHBIN XapakTep MHOTHX peajibHBIX
3aBUCUMOCTEH, IPOU3BOIUTH MIPOCTENIINE BEPOSTHOCTHBIE pacyéThl. M3yueHne 0CHOB KOMOMHATOPUKHU MO3BOJIUT YYalleMyCsl OCYIIECTBIIATh PACCMOTPEHUE
clly4daeB, epedop U MOJACUET YUCIIa BApUAHTOB, B TOM YHCJIE B IPOCTEUIINX MPUKIIAIHBIX 3a/1a4aX.
ITpu n3yueHun CTaTUCTUKU U TEOPUU BEPOSITHOCTEH 00OralaroTCs MpeICTaBIeHHsI O COBPEMEHHON KapTHHE MHpa U METOJaxX ero ucciaeoBanus, popmupyercs
MIOHMMaHHE POJIM CTATUCTHKH KaK UCTOYHHMKA COIMATIBHO 3HAUMMON MH(POPMAITUH U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUSI.
Taxum 00pa3oM, B X0J1e OCBOEHUS COZIEPKAHM Kypca ydyalluecs MoJ1y4yatoT BO3MOKHOCTb:
® pa3BUTH IIPEJCTABICHHUE O YUCIIE U POJIM BHIYMCICHUN B UEJIOBEUECKOM NTPAKTUKE;
c(OpMHPOBATH MPAKTUIECKNE HABBIKU BBITOJHEHUS YCTHBIX, MUCHMEHHBIX, MHCTPYMEHTAJIbHBIX BHIUMCIICHUH,
Pa3BUTH BHIYMCIUTENIBHYIO KYJIBTYPY;
OBJIAJIETh CUMBOJIMYECKUM SI3bIKOM aJIr€OpBI,
BbIpaboTaTh (hOPMaATLHO-OTIEPATUBHBIC AITEOPaNnIECKIEe YMEHUS M HAYYUThCS IPUMEHSTh UX K PEIICHHIO MAaTEMATHYECKUX U HEMAaTeMaTUYeCKHX 3a/1a4;
U3YYUTh CBOMCTBA U rpaUKH 3JI€eMEHTAPHBIX (PYHKIMMH,
HAY4YMThCS UCIOJIb30BaTh (PYHKIMOHAIBHO-TpaduuecKre NpeACTaBICHUs I ONUCAHUS U aHAJIN3a PealbHbIX 3aBUCUMOCTEH;
® Da3BUTh NPOCTPAHCTBEHHbIE MPEACTABICHUS U HM300pa3uTENIbHbIE YMEHUS, OCBOUTb OCHOBHbIE (haKThl MU METOJbl IJAHUMETPUHU, MO3HAKOMHUTHCS C
IIPOCTENIIMMHU TPOCTPAHCTBEHHBIMU TEJIAMH U UX CBOMCTBaMU;
® TOJYYHTH MPEJCTABICHHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE M O Pa3IIMYHBIX CIIOCO0aX UX M3YydeHHsI, 00 0COOCHHOCTSX BBIBOJOB U
IIPOrHO30B, HOCSIIUX BEPOSITHOCTHBIA XapaKTep;
®  DPa3BUTH JOIMUYECKOE MBIIIICHUE U Pe4Yb — YMEHHSI JIOTHUECKH OOOCHOBBIBATh CYKACHUS, IPOBOAUTH HECIOKHbIE CUCTEMATHU3aLUH, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPHI, UCIOIb30BAaTh PA3IUUHBIE A3bIKM MAaTEMAaTUKU (CIOBECHBIN, CUMBOJIMYECKUH, IrpaduuecKuil) Uil WIIIOCTpallMK, UHTEPIIpEeTaIHy,
apryMeHTallly U JOKa3aTeIbCTBa;
e cdopMHpOBaTh MNpEACTaBIECHUS 00 M3ydaeMbIX MOHATHUAX M METOJaX KaK BaXHEHIIMX CPEACTBaX MaTeMaTH4YeCKOTO MOJEIMPOBAHUS pPealbHbIX
IIPOLIECCOB U SIBJICHUM.
H3yuenue mamemamuku Ha Cmynenu 0CHOGHO20 00U ez0 00PaA306aHUA HANPABIEHO HA OOCHUIICEHUE CTIEOYIOUUX UeTlell:

L4 OBJIAJICHHE CHCTEMOIl MaTeMaTHYECKHX 3HaHUM U YMCHHﬁ, HGO6XO,Z[I/IMBIX AJisT IPUMCHCHUS B HpaKTquCKOﬁ ACATCIIbBHOCTH, H3YUCHUSA CMCIKHBIX
JAUCHUILINH, ITPOAOJIZKCHU A 06p330BaHI/I$I;
L4 HHTECJJIEKTYaJIbHOC PasBUTHE, (I)OpMI/IpOBaHI/Ie Ka4yCCTB JTUYHOCTH, HeO6XO,I[I/IMBIX YCJIOBCKY JIA TIOJIHOIIEHHOM JKU3HU B COBpPECMCHHOM O6H.[CCTBCZ SICHOCTb

U TOYHOCTh MBICIH, KPUTUYHOCTh MBIIUIEHHS], HHTYULUS, JJOTHYECKOE MBIIIJICHHUE, SIEMEHTHI alTOPUTMUUYECKON KYyJIbTYpbl, IPOCTPAHCTBEHHBIX NPEICTABICHHH,
CIOCOOHOCTH K NMPEOJI0JICHUIO TPYTHOCTEH;

L4 (l)OpMI/IpOBaHI/Ie l'[peIlCTaB.]'leHI/lﬁ 00 HIeAX U MCTOAAaX MATCMATUKH KAaK YHHUBCPCAJIILHOTO A3bIKAa HAYKU W TCXHHUKU, CPECACTBA MOIACIUPOBAHUA SIBJICHUM U
IMponecCoB;
L BOCIIUTAHUE KYJIbBTYPhI JIUYHOCTH, OTHOLICHUA K MATCMATHKEC KaK K 4YaCTH O6H.[€‘—I€J'IOB€‘—I€CKOI>1 KYJIBbTYPbI, TIOHUMAHUC 3HAYMMOCTU MATEMAaTUKW IJIsd

Hay4YHO-TEXHHUYECKOI0 IIporpecca.
MecTto npeamera B 0a3MCHOM y4eOHOM IIaHe
ba3ucHbIM yueOHbIM TUTaHOM /7151 0011e00pa3oBareabHbIX yupexaeHuil PO orseneno B 7 kiacce 170 yacoB (M3 pacuera 5 yueOHBIX 4acoB B HE/EINI0), B 8 Kiacce —
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170 gacoB (5 gacoB B Hefeno), B 9 kinacce — npuMepHo 170 gacoB 1t 00s13aTEILHOTO U3yYSHHU MaTeMaTUKU. B mkonpHOM yueOHOM 1uiane: B 7, 8 n 9 kiaccax — 5
y4eOHBIX YacoB B Hejelnto, 170 yacoB B rox.Paboyas nmporpamma paccuntana Ha 170 yaeOHBIX 4acoB, U3 HUX Ha anreOpy 102 gaca B roja, Ha reoMeTpuro 68 4acoB B
roa. OgHako B pe3ynbTaTe IMepeHoca Mpa3 AHUYHbIX THEW Ha JHU paboyel HeAenu MPOM3OILIO COKpalleHne ImporpaMMel Ha 3 yaca. CokpalieHue KaleHIapHO —
TEMaTUYECKOI0 IIAHUPOBAHUS OCYIIECTBUIIOCH 32 CUET YaCOB MOBTOPEHUS U COCTaBHIIO 167 4acos..

O61mey4eOHbIe YMEHNSI, HABBIKU M CIIOCOOBI 1eATEJILHOCTH.
B xone npenogaBaHus MaTeMaTUKW B OCHOBHOMW MIKOJe, pabOThl HaJ (OPMHPOBAHMEM Yy YUYAIIMXCS MEPEUMCICHHBIX B MPOrpaMMe 3HAHWN W yMEHUH, clenyer
oOpaiate BHUMaHKUE Ha TO, 4YTOObI OHM OBJIQJIEBATIM YMEHUAMH 001ey4e0HOro XapakTepa, pa3Ho0Opa3HbIMU CIIOCOOAMU EATEIIBHOCTH, IPHOOPETANIN OIIBIT:

— IUIAHUPOBAHMSI U OCYILECTBIIEHUS AJITOPUTMHUUECKOM JEATEIbHOCTH, BBIIIOJIHEHUS 3aJaHHBIX U KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

— pemeHus pa3HOOOpa3HBIX KJIACCOB 33a4 M3 Pa3IMYHBIX pa3esioB Kypca, B TOM YHCJIE 33a4, TPEOYIOIMUX IMOUCKA ITyTH B CIIOCOOOB peIIeHUS;

— UCCIIEJIOBATEIbCKOM 1€ATENbHOCTH, Pa3BUTUS UEH, TPOBEIEHUS IKCIEPUMEHTOB, 0000I1IEHNS, TOCTAHOBKU U ()OPMYJIMPOBAHUS HOBBIX 3a7ay;

— SICHOTO, TOYHOT'0, FPAMOTHOI'O M3JI0’KEHUSI CBOMX MBICJIECH B YCTHOW M NUCHbMEHHON PEYM, UCIIOJIB30BAHUS PA3IMUHBIX S3bIKOB MaT€MATUKH (CIOBECHOTIO,
CHUMBOJIMYECKOTO, Tpa)udecKoro), CBOOOJHOTO TepexoAa C OIHOTO s3bIKa Ha JPYrod JUIsl WILIIOCTPAIMH, WHTEPIPETAllMd, apryMEHTalud u
JI0Ka3aTeIbCTBA;

— TPOBEICHMS JI0KA3aTEIbHBIX PACCYXACHUN, apryMEHTALlMH, BbIIBUKEHHS TUIIOTE3 U UX O0OOCHOBAHMUS;

— TIOMCKa, CHCTEMATHU3alluy, aHalii3a U Kiaccuukanuu nHGOPMAINH, UCIIOIB30BaHUS PAa3HOOOPA3HBIX WH(POPMALMOHHBIX HCTOYHUKOB, BKIIIOYas y4eOHYIO
U CIIPAaBOYHYIO JINTEPATypy, COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH.

Oprannsanus YBII, Buab1 KOHTPOJIA:

YPOK 03HaKOMJIEHHSI C HOBBIM MaTEPHAIIOM. YPOK IpOBEPKHU U KOPPEKIIMH 3HAHUN U YMEHUI. CamocrosiTenbHas padboTa
YPOK 3aKpeIuIeHHs U3y4EHHOI0 MaTepuaia. Tect

VYpok npuMeHeHus 3HaHUM U YMEHHM. NnnuBuayanbHast paboTa y JOCKH. KonTponbHas pabora.
VYpok 0000111€HUS ¥ CUCTEMATH3allMH 3HAHUH. WNupuBuayanbHas paboTa Mo KapTouKaM. MareMaTH4ecKuil JTUKTaHT

TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKMU.
®opMupOBaHUE YHUBEPCAIbHBIX YueOHbIX AeiicTBuii (YY /).
PerynsaTuBHbIe:
® CaMOCTOSTEIbHO OOHAPYKUBATh U GOPMYIUPOBATH YUEOHYIO TPOOIIEMY, ONIPENEATh 11€Tb YIEOHO! 1eATeNbHOCTH, BBIOUPATh TEMY IIPOEKTA;
® BBI[BUTATh BEPCUH PEIICHHUS MPOOJIEMbI, 0CO3HAaBaTh (M MHTEPIPETUPOBATH B CIy4ae HEOOXOIUMOCTH) KOHEUHBIH Pe3yJIbTaT, BHIOUPATh CPECTBA JTOCTHIKECHHS
LETU U3 MPEAJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOATEIIBHO;
® COCTaBJATH (MHAMBUIYaAJIbHO, B TPYIIIE) IUIAH pelIeHus MpoOIeMbl (BBIITOTHEHHS TPOEKTA);
e paboTas 1o IUIaHy, CBEPATH CBOU ACUCTBUS C LENBIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOATENBHO (B TOM YHCIIE U KOPPEKTUPOBATH ILJIaH);
® B JIHAJIOTE C YUYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENIEHO BEIPAOOTAHHbBIE KPUTEPHH OLIEHKH.
Ilo3naBaTenbHbBIE:



e  aHAIU3UPOBaTh, CPABHUBATH, KJIACCH(DUIIUPOBATh U 0000IIaTh (haKThI U IBJICHHUS;
® OCYIIECTBIIATh CPaBHEHHE M KJIACCH(PHMKAIIMIO, CAMOCTOSATEILHO BBIOMpAas OCHOBAHHMS W KPUTEPHM JUIS YKa3aHHBIX JIOTHYECKHMX OIEpalliii; CTPOUTH
KJIacCH(DUKALUIO IYTEM TUXOTOMHYECKOTO JAC/ICHHS (Ha OCHOBE OTPUIIAHHS);
® CTPOHWTBH JIOTHYECKH 00OCHOBAHHOE PacCyKICHHE, BKIIOYAIOIICEe YCTAHOBICHHE TPUYMHHO-CIICICTBCHHBIX CBSA3CH;
e CO3/JaBaTh MATEMATHYECKHE MOIEIIH;
®  COCTaBJIATH TE€3HCHI, Pa3IMYHbIC BUBI TU1aHOB. [IpeoOpa3oBbIBaTh HHGOPMALIKIO U3 OJTHOTO BUAA B APYroM (TaOIUILy B TEKCT, AUArpamMMy);
e BBHIYUTHIBATH BCE YPOBHU TEKCTOBOM HH(POPMALIKH.
® yMETh ONPEACIATh BO3MOXKHBIC HCTOUHUKH HEOOXOMMBIX CBEICHHI, POU3BOIUTH TIOUCK HH(POPMAIIMH, aHATU3UPOBAThH U OICHUBATH €€ TOCTOBEPHOCTb.
e [OHHMMAs MO3MIIMIO JPYrOro 4YeJOBEKa, Pa3HyaTh B €ro peur: MHEHHE (TOUKY 3pEHHS), 0Ka3aTebCTBO (apryMeHThI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TCOPHH.
JI71s1 5TOr0 CaMOCTOSITEIBHO HUCIOJIb30BATh PA3IMYHbIC BU/IbI YTCHHS (M3ydarolee, IPOCMOTPOBOE, 03HAKOMHTEIILHOE, TOUCKOBOE), IPUEMBI CITYIIAHUSL.
® CcaMOMy CO3[aBaTh UCTOYHUKH MH(OPMAIMK Pa3HOTO THIMA M Ui pa3HBIX ayJUTOPUH, cOONMI0IaTh HHPOPMAIIMOHHYIO TUTHEHY U MPpaBHUiIa HHPOPMAMOHHOM
0€30I1acHOCTH;
® yMETh HCIOJbH30BATh KOMITBIOTEPHBIC U KOMMYHUKAIIMOHHBIC TEXHOJIOTUM KaK WHCTPYMEHT JJIsi IOCTH)KCHHUSI CBOMX IIeJiei. YMETh BBIOMPATh allcKBaTHBIC
3aj1a4e HHCTPYMEHTAIbHbIC IPOrPAMMHO-AIIAPATHBIC CPECTBA M CEPBHUCHI.
KoMMyHUKaTHBHbBIE:
CaMOCTOSATEIILHO OPraHW30BbIBATh YIeOHOE B3aUMOICHCTBHE B rpyIiie (ONPeaesaTh OOIIUE e, JOTOBAPUBATHCS IPYT C APYTOM U T.11.);
OTCTauBasi CBOIO TOUKY 3PEHHUs, IPUBOJUTH APIrYMEHTHI, OATBEPKAas UX (haKkTaMu;
B IUCKYCCUH YMETh BBIIBUHYTh KOHTPAPIyMEHTBI;
y‘-II/ITI)Cﬂ KpI/ITI/ILIHO OTHOCHUTHBCHA K CBOGMy MHCHUIO, C JOCTOMHCTBOM HpI/I3HaBaTB OHII/I60‘IHOCTI) CBOCI0O MHCHUSA (eCJ'II/I OHO TaKOBO) nu KOppeKTI/IpOBaTI) €ro,
MOHUMasI TO3ULIMIO JPYTOro, pa3inyaTh B €0 PeUu: MHEHHE (TOUKY 3pEHHUSI), JOKA3aTEIbCTBO (APryMEHTHI), (DaKThl; TUIIOTE3bl, AKCUOMBI, TEOPUU;
YMeTI) B3FJ'I$IHYTI) Ha CI/ITyaIII/IIO C HHOﬁ IIO3UIINU 1 I[OFOBapI/IBaTI)CSI C JIOObMHU UHBIX HOSI/IIIH?I.

Hpe}lMeTHble Tpeﬁonamm K YPOBHIO MMOATOTOBKU BBINTYCKHUKOB
B PE3YIbTATC U3YUCHUS KypCa anre6pLI o6yqa101unec;1 JOJIKHBI:

3HATL/MIOHUMATDL

] CYILIECTBO MOHATHS MATEMAaTHUYECKOTO J1I0Ka3aTeIbCTBA; IPUMEPHI I0KA3aTENIbCTB;

. CYIIIECTBO MOHATHS aJTOPUTMA; IPUMEPHI AJITOPUTMOB;

] KaK UCIONB3YIOTCS MaTeMaTH4eCKue (OpMYIbl, YpaBHEHHS] M HEPABEHCTBA; MPUMEPHI UX MPUMEHEHUs IS PEIICHUS MAaTEMAaTHUECKUX W MPAKTHUECKUX
3ajad4;

. KaK MaTeMaTH4YeCKH OIpeIeIeHHbIE (PYHKIIMH MOTYT OMUCHIBATH PEAlIbHbIE 3aBUCUMOCTH; TPUBOIUTH MPUMEPHI TAKOTO OMHCAHMUS,

. KaK OTPEOHOCTH MPAKTUKU MMPUBEITH MAaTEMATHUIECKYIO HaAYKy K HEOOXOUMOCTH PaCITUPEHUS TTOHATHUS YHCIIA;



. BEPOATHOCTHBIN XapaKTEp MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIEro MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

. KakuM 00pa3oM reoMeTpHsi BOSHHMKIIA U3 MPAKTUYECKUX 33734 3eMIIEMepusi; MPUMEPbl T€OMETPUYECKHX OOBEKTOB M YTBEPXKIACHUN O HUX, BAKHBIX IS
IIPaKTUKU;

. CMBICJI U/ICaTM3alliH, TTO3BOJISIONICH pelaTh 3aJjaui pealbHOW ACHCTBUTENFHOCTH MaTeMaTHYECKUMH METOJaMU, IIPUMEPHI OIUO0OK, BOSHUKAIOIINX TPU
UJeaIn3alnH;

APUDPMETHUKA

yMeTh
"  BBHINOJHATH YCTHO apu(MeTHUeCKHe NCUCTBHUS: CIOXKCHHE W BHIUMTAHUE JBY3HAYHBIX YUCENI M JECATUYHBIX JIPOOCH ¢ JByMs 3HAKAMH, YMHOXCHHE
OJIHO3HAYHBIX YHCeN, apu(PMETHICCKHE OTIEPAIIMH C OOBIKHOBEHHBIMH APOOSMHU C OJTHO3HAYHBIM 3HAMECHATEIIEM U YUCITHTEIICM;
"  [IepeXOJUTh OT OJHOM (OPMBI 3aMUCHU YWCET K JAPYrod, MPEeACTAaBIATh NECATUYHYIO JIpoO0b B BHJIE OOBIKHOBEHHOM W B MPOCTEUINUX CIIydasx
OOBIKHOBEHHYIO B BHJIE JECATHYHOM, MPOLEHTH — B BUJE APoOU U ApoOb — B BUE MPOLIEHTOB; 3aMUCHIBATh OOJBIINE U MaJlble YMCIa C UCIOJIb30BAHUEM
IICIBIX CTCIICHCH JECITKU,
"  BBINOJHATH apu(PMETHYECKUE IEHCTBUS C PAIMOHAIBLHBIMH YHCJIAMH, CPaBHUBATh pallMOHAJIbHBIC M JCHCTBUTEIbHBIC YMCIIA; HAXOAWTh B HECIOXKHBIX
CITyJasix 3HaYCHUs CTENEHEN C 1eIbIMU MTOKa3aTeIsIMU U KOPHEH; HaXOIUTh 3HAUCHUSI YNCIIOBBIX BBHIPAKECHUI;
" OKpPYIJIATH LENbIE YNCIA U JECITUUHBIE JPOOH, HAXOJUTh MPUOIUKEHHSI YUCEIl C HEIOCTATKOM U C U30BITKOM, BBITIOJHSATh OLIEHKY YHCIOBBIX BBIPAKECHHUIA,
"  [I0JB30BAaThCSl OCHOBHBIMU €JIMHUIIAMH JITTUHBI, MACChI, BpEMEHHU, CKOPOCTH, TUIONIAIU, 00beMa; BhIpaXkaTh 0oJiee KpyITHbIE €IMHUIIBI Yepe3 0oJiee MEIKue 1
Ha000pOT;
=  pemiaTh TEKCTOBBIE 337]a4H, BKIIIOUAs 3a/1a4H, CBSA3aHHBIE C OTHOIICHUEM U C TIPOTIOPIIMOHAIBHOCTHIO BEIMYUH, TPOOSIMHU U TTPOIICHTAMH;

HCIMOJb30BATH l'lpﬂOﬁpeTeHHbIe SHAHUA U YMCHUA B HpaKTI/I‘leCKOﬁ JIeSITEJIbHOCTH U NMOBCETHEBHOM KU3HM J1JIA1:

. pelIeHNs HECTOXKHBIX MPAaKTUUECKUX PACUETHBIX 33/1a4, B TOM YHUCIIE C UCIOJb30BaHUEM IPHU HEOOXOJMMOCTH CIIPABOYHBIX MaTEpHUaJIOB, KAJIbKYIATOPA,
KOMIIBIOTEPA;

. YCTHOW NMPUKUAKHU U OLICHKU PE3YJIbTATA BBIYMCICHUI; IPOBEPKHU PE3yJIbTaTa BBIYUCICHUS C UCIIOJIb30BAaHUEM PA3IUYHBIX [IPHEMOB;

. UHTEPIPETALMH PE3yIbTAaTOB PELICHU 3a4a4 ¢ yYeTOM OTPaHUYCHUH, CBA3aHHBIX C PEAIbHBIMU CBOMCTBAMM PAaCCMaTPUBAEMBIX IIPOLIECCOB U SBJICHUIA;
AJITEBPA

yMeTh

. COCTaBJISAITh OYKBEHHBIE BbIpaXEHUS U (OPMYIIBI IO YCIOBHAM 3a/1a4; OCYIIECTBIATh B BRIpAXEHUSAX U (POpMysax YMCIOBBIE MMOJACTAHOBKU M BBIIOJIHATH
COOTBETCTBYIOIIME BbIUMCIICHHS, OCYLIECTBIIATD MTOICTAHOBKY OHOTO BBIPAYKEHUS B APYTO€; BbIpaKkaTh U3 (HOPMYII OJIHY IEPEMEHHYIO Yepe3 OCTaJIbHBIE;

. BBIIIOJIHATh OCHOBHBIE JECUCTBUSA CO CTENEHSAMU C HaATypaJbHBIMHM I1OKAa3aTEIsIMU, C MHOTOWICHAMHM; BBIIOJHATH Pa3JI0KEHHUE MHOTOWICHOB Ha

MHOXXUTCIIN, BBIIIOJIHATh TOXKICCTBCHHBIC HpeO6p330BaHI/I$I panuoHaJIbHbIX BBIpEl)KCHHfI;



. peluIaTh JMHEHHbIE YpPaBHEHHUS PElIaTh JIMHEHHBIC PElIaTh TEKCTOBBIC 33/1a4M alreOpandecKuM METOJOM, HMHTEPIPETHPOBATh IONYYCHHBIH PE3yJbTar,
IPOBOJIUTH OTOOP pelIeHu, ucxoas u3 GOPMYIUPOBKH 3a1a4H;

. n300pakaTh YKMclia TOYKaMU Ha KOOPJAMHATHOH MPSIMOW;

. OTIPECIIATh KOOPJAMHATHI TOUYKH TIOCKOCTH, CTPOUTH TOYKH C 3aJIaHHBIMH KOOPIUHATAMH,

. HAXOJIUTh 3HAUCHUS (YHKINH, 3aJaHHON (hopMysioi, Tabiuiied, rpa)KoM MO €e apryMeHTY; HaXOJWUTh 3HAYCHUE apryMEHTa 10 3HAYCHHUIO (PYHKIIUH,
3a/laHHOW rpaUKOM WM TaOJIUIICH;

. NPUMEHSTH rpa)UuecKre MPEJICTABICHUS PU PEIICHUH YPaBHEHHA, CHCTEM, HEPABEHCTB;

. OIIICHIBATH CBOHCTBA M3YYeHHBIX DYHKIMIT (=KX, rie K= 0, y=kx+b, y=x%, y=x°), cTpouts UX rpauK.

HCIIO0JIb30BATH IIpPIOﬁpeTEHHbIe SHAHUA U YMCHUA B HpaKTquCKOﬁ AEeATECJIBbHOCTH U HOBCGI[HGBHOﬁ JKU3HU TJIAC

. BBITIOJIHEHHSI PAcYeTOB 1O (OpPMYyJIaM, COCTaBICHHS (HOPMYJ, BHIPAKAIOIMX 3aBUCHMOCTH MEXIY PEATbHBIMH BEIWYMHAMHU; HAXOXKIACHUS HYXKHOH
(bopMyIIbl B CIIPAaBOYHBIX MaTepHajax;

. MOJIEJTMPOBAHUS PAKTUYECKUX CUTYallUi U UCCIIEIOBAHUU ITIOCTPOCHHBIX MOJIENIEH C MCII0JIb30BAHKEM alapara aareOpsl;

. OIMCaHMsI 3aBUCUMOCTEN MeXly (PU3HMUECKUMH BEIMYMHAMU COOTBETCTBYIOIUMHU (POpMyIaMH ITPU UCCIIET0BAaHUM HECIIOKHBIX MPAKTUYECKUX CUTYAIH;
. MHTEPIIPETALNU I'Pa(UKOB PEATIbHBIX 3aBUCUMOCTEH MEX 1Y BEIUUYMHAMMU.

3JEMEHTBI JIOTUKHA, KOMBUHATOPUKU,CTATUCTUKU U TEOPUU BEPOSITHOCTEMN

yMeTh

. IIPOBOJUTH HECJIOXKHBIE JI0KA3aTENbCTBA, IOJYy4YaTh IIPOCTEUINNE CIEACTBUS M3 U3BECTHBIX WJIM paHEe IOJNYyYEHHBIX YTBEPXKICHWM, OLEHUBATH
JIOTUYECKYO MPAaBUIIBHOCTD PACCYKJACHUMN, UCIIOJIB30BATh IPUMEPHI ISl WIDTIOCTPALMU U KOHTPIPHUMEPHI IS OIIPOBEPIKEHUS YTBEPKICHUN;

. peuaTb KOMOMHATOPHBIE 3a/1a4X IIyTEM CUCTEMAaTHYECKOTo rnepedopa BO3MOXKHBIX BApUAHTOB, BHIYUCIIATH CPEAHNUE 3HAUEHUS PE3yJIbTaTOB U3MEPEHMIA;
HCI0JIB30BATH NPHOOpPeTEeHHbIEe 3HAHUSA U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH U NOBCeIHEBHOM KNU3HU JJIS:

. BBICTPAaWBaHUs apryMEHTAIMH [IPU J0Ka3aTeNbcTBE (B (hopMe MOHOJIOTa U AUAJIOra);

. pacro3HaBaHus JOTUYECKA HEKOPPEKTHBIX PACCyKICHUN;

. 3aIIUCU MAaTEMaTUYECKUX YTBEPKICHUMN, JOKA3aTEIbCTB;

. aHaJIM3a peaJIbHbIX YMCIIOBBIX JAHHBIX, PEJCTABICHHBIX B BUJE TUarpaMm, rpaukoB, TaOJIHII,

- pelIeHns MPAaKTUYEeCKUX 3a7ay B TOBCEJAHEBHOM M MPOpECCHOHATBHON NESATEIbHOCTH C HCIOJIb30BAaHUEM JAECHCTBHM C 4MCIaMH, MPOLEHTOB, IJIUH,
ioniaiel, 00beMOB, BpeMEHH, CKOPOCTH;

. pelieHns yueOHBIX M MPaKTUYECKUX 3a/1a4, TPEOYIOIIMX CUCTEMAaTHYECKOro rnepedopa BapuaHToOB;

. [IOHUMAaHUs CTATUCTUYECKUX YTBEPIKIACHUN.

I'EOMETPUA



yMeTbh

o MOJIb30BATHCS S3BIKOM TE€OMETPHUH JIJISL OTIUCAHUS TIPEIMETOB OKPYKAIOIIETO MHUPA;
o pacro3HaBaTh reOMeTpHUCCKHEe (PUTYPBI, pa3indaTh HX B3aHMHOE PACIIOIOKEHHE;

. n300paXkaTh reOMeTpUUeCcKre (GUTypHI; BHIOIHATH YEPTEXKHU MO YCIOBHUIO 33]1a4; OCYIIECTBISThH MPeoOpazoBaHus GpUryp;

o pacro3HaBaTh Ha YePTEKAX, MOJICIIAX M B OKPYIKAIOIIEH 00CTAaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIC TEJIa, H300paXkaTh UX;

o B IIPOCTEHIIINX CITydasiXx CTPOUTH CEYCHUS U PA3BEPTKH MPOCTPAHCTBCHHBIX TE,

o IIPOBOJIMTH ONEPAIlUU HaJl BEKTOPAMH, BBIUMCIIATH JUTMHY ¥ KOOPJIUHATBHI BEKTOPA, YIOJI M1y BEKTOPAMH;

. BBIYHCIIATh 3HAYEHUSI TEOMETPUUYECKUX BEJIIMYWH (JJIMH, YIJIOB, IUIOIIAAEH, 00bEeMOB), B TOM uucie: g yrioB oT 0 mo 180° ompenensth 3HaueHUs

TPUTOHOMETPHUYECKUX (PYHKIIMH 10 3aJaHHBIM 3HAYEHUSM YIJIOB; HAXOIUTh 3HAUCHHS TPUTOHOMETPUIECKUX (PYHKIUH 1O 3HAYCHHUIO OJJHON W3 HHUX, HAXOJIUTh
CTOPOHBI, YIJIbl U MJIOUIAU TPEYroJbHUKOB, JUIMHBI JOMAHbIX, IyI' OKPYXHOCTH, IJIOLIAJl OCHOBHBIX '€OMETPHUUECKUX (GUryp U (QUryp, COCTaBIEHHBIX U3
HUX;

. peliaTh reoOMeTpUUYeCKHUe 3a/layd, ONHUpPasCh Ha U3YyYeHHbIE CBOWCTBA (pUTyp W OTHOLICHUH MEXAy HUMH, MPUMEHSS OMOJIHUTEIbHBIE MOCTPOCHHUS,
anreOpandecKrii 1 TPUTOHOMETPUYECKUH armapar, Uaeu CHMMETPHH;

. IIPOBOAMTH JOKA3aTENbHbIE PACCYKACHUS MPHU PEIICHUH 3a]1a4, UCIOJIb3Ysl U3BECTHBIE TEOPEMBbI, 0OHAPYKUBasi BOZMOXKHOCTH JIJISl X UCTIOJIb30BAHMUS;

. pemaTh IpoCTerIne MIIaHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE;

HCIOJIB30BATH NPHUOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYeCKO¥ /1esiTeJIbHOCTH U NOBCeTHEBHOM KU3HU IS

L OIMmrucCaHus pPCaJIbHbIX chyaquI Ha A3bIKC TCOMETPHH,

. pacueToB, BKIIOYAIONINX MPOCTEUIITNE TPUTOHOMETpHYECKHEe (hOPMYIIbI;

L PEeICHNA T€OMCTPUYCCKUX 3a4a4 C UCITOJIb30BAHUEM TPUT'OHOMETPHUN

. pelleHus] MPaKTUYECKUX 3a/1ay, CBS3aHHBIX C HAXOXKICHHEM I€OMETPHYECKHX BETUYHMH (MCHOJNB3YS MPH HEOOXOAMMOCTH CIPABOYHUKU U TEXHUYECKHE
CpencTBa);

. MOCTPOCHUN T€OMETPUUECKUMU UHCTPYMEHTAaMU (JIMHEHKA, YyrONbHUK, TUPKYIb, TPAHCIIOPTHUD).

COJAEPXAHUE OBYYEHUSA
Auredpa
IMoBTOpenue anredpsl 7 kaacca (1 gac)
1. PanuonanbHbie apodu (21 gac)
ParnmonanbHas 1po6s. OCHOBHOE CBOMCTBO Jpodu, cokpalieHue aApodeil. CrioxeHue, BBIMUTaHUE, YMHOKEHHE U JIeTIeHUE IpOOeH.

y k .
[Tpeobpa3zoBanue pallMOHAIBHBIX BhIpakeHU. OyHKIMSA Y = — U €€ rpadukK.
X

eapb — BeIpaboTaTh YMEHNE BBINOIHATH TOXK/IECTBEHHBIE TPE0OPa30BaHUS PALlMOHATBHBIX BHIPAKEHUH.



3nameb OCHOBHOE CBOMCTBO IpoOH, palMOHAJIbHBIE, Li€jble, APOOHBIE BBIPAKEHUS; MPABWIBHO YHNOTPEOJATh TEPMUHBI «BBIPAKEHHUE», «TOKIECTBEHHOE
npeoOpa3oBaHue», MOHUMATh (HOPMYIHPOBKY 3aJaHHI: YIPOCTUTHh BBIPAXKECHHE, PA3NIOKUTh HA MHOXKHTEIH, IPUBECTH K OOIIEMY 3HAMEHATENI0, COKPaTUTh
npoOb.3nameu nonumams GOPMYIUPOBKY 3aJaHUN: YIIPOCTUTH BbIPA)KEHUE, PA3I0KHUTh Ha MHOKUTEIHU, IPUBECTH K OOIIEMYy 3HAMEHATEI0, COKPATUTh APOOb,
CBOICTBa 0OpPATHOI MPOMOPIIMOHATIEHOCTH

Ymems ocyniecTBIATE B pallMOHAIBbHBIX BBIPAKEHUSAX YHUCIOBBIE IIOJCTAHOBKH U BBIIIOJIHATH COOTBETCTBYIOIINE BBIUUCIICHN S, BBIIIOJIHATD JEHCTBUS CIIOKEHUA U
BBIUYUTAHUS C IreOpanyecKuMH IpoOsSMHU, COKpamaTh ApPOOb, BBHIIOIHATH Pa3ioKEHHWE MHOTOYICHA HA MHOXHTEIH NPHUMEHEHHEM (POpMyN COKpaIIeHHOTO
YMHOXXEHUS, BBIIOJHATH NPE0Opa30BaHUE DPALMOHAIBHBIX BBIPAXKEHUH. VMemb OCYIIECTBIATh B PALMOHAIBHBIX BBIPAXKEHUAX YNCIOBBIE IOJCTAHOBKU U
BBITOJIHATH COOTBETCTBYIOIME BBIYMCIICHHUS, BBINOJHATh ACUCTBUS YMHOXXEHHS W JICJICHUS C anreOpanvdeckKuMu IpoOsMHU, BO3BOJUTH JPOOb B CTEICHB,
BBINOJIHATH [IPe0Opa30oBaHue pallMOHAIBHBIX BBIPAXKEHUI; IPABUIBHO YHOTPEOIATh (YHKIMOHAIBHYIO TEPMHHOJIOTHIO (3HaYeHHE (PYHKLUHU, apTyMEHT, Tpauk
(GyHKIMK), CTPOUTH rpapuK 00paTHOM MPOMOPIUOHATIBHOCTH, HAXOIUTh 3HaYeHUs QyHKIMU Y=K/X 1o rpaduxky, mo Gpopmyse.

2. KBagpaTHbie kopHu (21 yac)

[Monsarue 00 mppanmoHamsHOM ymcie. OOmme CBEACHUs O JCHCTBUTENBHBIX unciax. KBaapaTHBIM KOpeHb, MPUOIMKEHHOE 3HAUYEHUE KBAJPAaTHOTO KOPHSI.
CaoiicTBa KBaJpaTHBIX KOpPHEN.IIpeoOpa30BaHysl BEIPAXKEHUH, COlepKaIUX KBaipaTHble KOpHU. DyHKIuA Y = X med rpadux.

Iesab — cucreMaTH3UpPOBATh CBEAECHUS O PALMOHAIBHBIX YUCIAX U J1aTh MpEICTaBlIeHUue 00 UppalMOHAIBHBIX YHMCIIAaX, PACHIMPUB TEM CAMbIM IOHATUE YHUCIIA;
BbIpa0OTaTh YMEHUE BBINOIHATH IPOCTENUIINE TPe0Opa30BaHMsI BIPAKEHUH, COAEpKAIINUX KBaPATHbIE KOPHHU.

3namponpesieneHns KBaJpaTHOIO KOPHS, apU(PMETHUYECKOr0 KBAJAPAaTHOIO KOPHS, KAaKHe 4YKCiIa Ha3bIBAIOTCS PALUMOHAIBHBIMU, HPPALMOHAIBHBIMH, Kak
0003Ha4YaeTcs MHOKECTBO PallMOHAJIBHBIX YHCEN; CBOWCTBA apU(PMETUUECKOTO KBaJPATHOTO KOPHS.

Ymems BbMONHATE MpeoOpa3zoBaHHE YHMCIOBBIX BBIPAKEHHUH, COJEpKAIUX KBaJpaTHbIE KOPHHU; pellaTh ypaBHEHHs BHJA X?=a; HaXOUTH pUOIINKEHHBIE
3HauUEHUsl KBaJpPAaTHOTO KOPHS; HAXOJIUThH KBAJApPATHBIH KOPEHb W3 MPOMU3BEICHUS, APOOHU, CTENEHHU, CTPOUTh TpaduK QPYHKIHH Y = Jx u Haxomuth 3HaueHMs
3TOM (YHKIMH O rpapuKky win 1no ¢popMysie; BBIHOCUTh MHOKUTENb U3-110]1 3HAKa KOPHS, BHOCUTh MHOKUTEIb O] 3HAK KOPHSI; BBIIOJIHATH IpeoOpa3oBaHue
BBIPAXECHU, COAEPKAIUX KBAAPAaTHbIE KOPHH.

3. KBaaparubie ypaBHenus (21 yac)

KBanpatHoe ypaBHeHne. @opMyiibl KOpHEH KBaapaTHOro ypaBHeHMs. Teopema Buera. PemeHue panuvoHanbHbIX ypaBHEHHMH. PemieHne 3anad, npuBOAAIUX K
KBaJIpaTHBIM M PAallMOHAJIbHBIM YPaBHEHUSIM.

Ilesb — BbIpaboOTaTh yMEHUS pelIaTh KBaJApaTHbIE YpaBHEHMsI, IPOCTEHIIINE palliOHAIbHbBIE YPAaBHEHUS U IPUMEHATh 3K PELICHUIO 3ajiay.

3namsp, 4TO TaKOe KBaJpaTHOE ypaBHEHHUE, HEMOJHOE KBaJpaTHOE ypaBHEHHE, IPHUBEICHHOE KBaJpaTHOE YpaBHEHHE; (POpPMYJbl TUCKPUMUHAHTA U KOpHeEH
KBaJJpaTHOTO ypaBHEHUs, TepeMy Buera u oOpatHyo eil.

Ymemsp pemats kBazpaTHble ypaBHEHMs BbIIEJICHHEM KBaJpaTa JABYWIECHA, pellaTh KBaJpaTHbIE YpaBHEHHs MO (opMmylie, peliaTh HEMOJHble KBaJpaTHBIE
ypaBHEHMsI, peliaTh KBaJApaTHbIE YPABHEHUS C IOMOIIBIO TEOpEMBI, 00paTHOI TeopeMme Buera, ncnonb3oBaTh TeopeMy Buera /i HaxoxaeHUs KO PHUIIMEHTOB
1 cBOOOJIHOTO YjieHa KBAJAPAaTHOTO YPaBHEHHUSI; pEIIaTh TEKCTOBBIE 3aJJa4uM C TOMOIIbIO KBaJIPpaTHBIX YpPaBHEHUH.

3nampkakye ypaBHEHHUS Ha3bIBAIOTCS APOOHO-PALlMOHATIBHBIMH, Kakue OBIBAIOT CIIOCOOBI pEIIeHHs YpaBHEHUH, MOHHMMAaTh, 4YTO YypaBHEHHE — 3TO
MaTeMaTUYeCKU anmnapar peleHus pa3sHooOpa3HbIX 3aJja4 MaTEMaTHKHU, CMEKHBIX o0acTel 3HaHUHN, MPAKTUKH.



Ymemppemate npoOHO-paliioHabHBIE YpaBHEHHs, pelIaTh YypaBHEHUS TpadUyecKuM CIOCOOOM, pemiaTb TEKCTOBBIE 33Jayd C TOMOIIbIO JIpOOHO-
palroOHAIBHBIX YPABHEHUI.

4. HepaBencrBa (22 yaca)

YucnoBble HEPABEHCTBA M UX CBOMCTBA. [I0WI€HHOE CIIOKEHHE M YMHOKEHUE YHMCIIOBBIX HEPaBEHCTB. [IprMeHEHHE CBOWCTB HEPABEHCTB K OLICHKE 3HAYCHUS
BbIpaxkeHusl. JINHEHHOe HEpaBEeHCTBO ¢ OAHOM nepeMeHHoM. CrucTema JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM.

Lean — BeipaboTaTh YMEHHUS peliaTh JMHEHHbBIE HEPABEHCTBA C OAHOM MEPEMEHHON U UX CUCTEMBI.

3namponpeneneHue YUCIOBOIO HEPABEHCTBA C OJHOM IMEPEMEHHOM, YTO HAa3bIBA€TCSl PEUICHUEM HEPABEHCTBA C OJHOM IMEPEMEHHOM, YTO 3HAUYMUT PEIIHUTH
HEPABEHCTBO, CBOKCTBA YHCIOBBIX HEPABEHCTB, TOHUMATh (DOPMYIUPOBKY 33/1a4H «PEIIUTH HEPABEHCTBOY.

Ymemp3anuceiBaTh U YNTATh YMCIIOBBIE MPOMEXKYTKH, U300paXkaTh UX Ha YMCIOBOM MPSIMOM, pellaTh JUHEHHbIE HEPABEHCTBA C OAHOW MEPEeMEHHOM, pelaTh
CHCTEMbI HEPABEHCTB C OJHON MEPEMEHHOM.

YmemowripumensTh cBOKCTBA HEPABEHCTBA IIPHU PELICHUU HEPABEHCTB U UX CUCTEM.

5. CteneHsn ¢ 1ejbIM nokasaresem (8 yacon)

Crenens c 1eJIbIM NTOKa3aTesieM U €€ cBoicTBa. CTaHAapTHBIN BUJ YHCIIA.

Lean — chopMupoBaTh yMEHUE BHITIOJIHATH IEUCTBHS Ha/l CTETICHSIMU C IIEJIBIMU TTOKA3aTeNIIMH, BBECTH TTOHATHE CTAHIApTHOTO BUJIAa YUCIIA.
3Hamp onpeneNeHrue CTENEHNU ¢ LENbIM U LEIbIM OTPUIIATENIbHBIM [TOKA3aTeJIEM; CBOMCTBA CTENIEHU C LEJIbIM [TOKA3aTEISIMU.

YmemoBoIONHATE NEHCTBUSI CO CTENECHSIMHU C HAaTypaJlbHBIM U IEJIBIM MOKA3aTeNIIMH; 3alUChIBAaTh YKCIA B CTaHIAPTHOM BHJIE, 3aIMMCHIBATH NMPHUOINKEHHbBIC
3HAUEHUS YHUCEJI, BHIOTHATh ACUCTBUS HAJ MPUOTMKEHHBIMU 3HAUCHUSMHU.

6. DJIeMEeHTBI CTATUCTHKH M TeopuH BeposiTHocTel (5 4yacoB)

HavanbHbie cBeieHust 00 OpraHu3aIyi CTAaTUCTHUECKUX HCCIET0BaHUH.

Hean - cdopmupoBaTh HavalbHBIE TMPEACTABICHUS O cOOpe M TPYNIUPOBKE CTATUCTHMYECKUX JAHHBIX, WX HATJISJHOW HHTEpIIpeTanuu; cPopMupoBaTh
MPEJICTaBICHUS CTATUCTHUECKUX JIaHHBIX B BUJIE TaOJIUIl YACTOT U OTHOCUTENBHBIX YacTOT.
3Hamp TIOHATHS TeHEPAIILHON U BHIOOPOYHON COBOKYITHOCTH, pa3Maxa, MOJIbl, CPETHETO apu(PMETHIECKOTO, IIOJTUTOHA U TUCTOTPAMMBI.

Ymems naxoquth 1o TabNMIle YACTOT TAKUX CTATUCTUUYECKUX XapPAKTEPUCTHUK, KaK cpeHee apudMeTuieckoe, Mojia, pa3max.

7. loBTopenue. Pemenue 3agau (8 yacos)

3akperieHre 3HaHUH, YMEHHI U HaBBIKOB, MOJYYEHHBIX HA YpOKax Mo JaHHBIM TeMaM (Kypc anreOpsl 8 kiacca).

I'eomerpus
IToBTOpEeHne Kypca reomerTpun 7 KJjacca (2 yaca)
YeT1oipexyrojbHuku (18 yacoB)
Onpenenenue yetslpexyroiabHuka. [lapannenorpamm u ero cBoiicta. [Ipu3naku napamienorpamma. IlpsmMoyronbsHuk, poM0, KBagpaT U ux cBoiicta. Teopema
@aneca. Cpennsisa auHus TpeyroiabHuka. Tpanemnus. Cpenusis nuHus Tpaneuus. [IpornoprnoHansHbie OTpe3KH.
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Teopema Iugaropa (13 yacoB)
Cunyc, KOCHHYC ¥ TaHT€HC OCTPOTO yIiIa IpSIMOYToJbHOTO Tpeyronbnuka. Teopema [Mugaropa. HepaBenctBo Tpeyronbpauka. IlepneHukynsp u HaKJIOHHAS.
CoOTHOILIEHHE MEXKy CTOPOHAMH U YIJIAMH B IIPSIMOYTOJIbHOM TPEYIOJIbHUKE. 3HaYEHUsI CUHYCA, KOCUHYCA U TAHT€HCA HEKOTOPBIX YIJIOB.
JlekapToBbI KOOPAMHATHI HA MJI0CKOCTH (9 YacoB)
[IpssMmoyrosibHas cucTeMa KOOpJAMHAT Ha 1iockocTh. KoopauHaTel cepeannbl oTpe3ka. PaccrosHue Mexay ToUKaMy. Y paBHEHUS IPSMON U OKPY>KHOCTH.
Koopaunats! nepeceuenus npsmoix. ['paduk muneitnont ¢pynkuuu. [lepeceuenne npsameIx ¢ OKpy)HOCThI0. CHHYC, KOCHHYC, TaHreHC yrioB ot 0° go 180°
JIBu:kenue (6 yacoB)
JIBmkenne u ero cBoiictBa. CHMMETpPHSI OTHOCHTEIBHO TOUkH U TipsiMoii. [ToBopoT. [TapaiiensHelil mepeHoc u ero cBoiictsa. [loHaTHE 0 paBeHCTBE QUTYP.
BekTopbi (8 yacoB)
Bekrop. AOcomoTHast BeTMUMHA U HarpaBiieHUe BeKTopa. PaBeHcTBO BekTopoB. KoopanuaTs! BekTopa. CioxXeHne BEKTOPOB U €T0 CBOMCTBA. Y MHOKEHUE
BeKkTOpa Ha unciio. KommnHueapHbie BeKTOpbl. CKalsipHOE TPOU3BEIEHUE BEKTOPOB.
IMoBTOopenue. Pemenue 3aga4 (3 yaca)
HroroBast KOHTpOJIbHasi pa6oTa mo maremaruke (2 yaca) Padora Hajg ommbOKkamMu mo MmaremMaTuke 8 Kiacca (2 yaca)
Bcero 170 yacos

TemaTuuyeckoe MJIAHUPOBAHUE

Neni/m | Tema ypoxa K-Bo |JiieMeHTBI copep:kaHusA Dopmbl Cpoku Jomainnnee 3a1aHue
yac KOHTPOJIS | NPOBeIeHUA
ypoKa

1 [ToBTOpsiem anredpy, 7 Kiacc 1 | VYpaBHeHHs U X cHCTEMBI, POPMYJIbI COKPALIEHHOTO ®O0  01.09. Ne 21, 22, 51, 52
YMHOKEHUS, TpeoOpa30BaHKe BHIPAKEHUM.

2 PanyonansHbIe BRIpaXKEHUS. 1 Henoe, npobHOE, paliiOHATTLHOE BBIPAYKEHUSI. CP 02.09. Ne 11, 14, 17.
JonycTuMble 3Ha4eHUs] IEPEMEHHOMN

3-4  |TloBTOpsieM reoMeTpuio 7 Kiiacc 2 |IIpocreiitne reomeTpryeckue GUrypbl. YIibl, UX BHIbI U o . 3a/1au Ha TOTOBOM YEpTeKe
TOPHbIN

cBolicTBa. TpeyrosbHUK, €ro pa3HOBUIAHOCTH, SJIE€MEHTHI,
CBOMCTBa, MPU3HAKK paBeHCTBA. Pemenue 3amay

KOHCIICKT

5 PanmonasnbHble BEIpaXKEHUS. 1 Iemoe, mpoGHOE, parmOHATEHOE BRIPAKCHUS. Cp Ne 11, 14, 17.

JlonycTuMele 3HaUeHUs IEPEMEHHOM
6-7 OCHOBHOE CBOWCTBO JIpOOH. 2 OCHOBHOE CBOWCTBO JpoOH, €ro MPUMEHEHUE. CP Ne 29, 30, 32 (a, 0),
Cokparenue apooeii.

8 Omnpenenenre 9eTPEXYTOIbHUKA. 1 YeThlpEXYyroJabHUK, CTOPOHBI, BEPIIMHBI, JHATOHAJIH. YO I1. 50. K. B. 1-5, Ne 6 u3 1. 4,
[lepumMeTp 4eTHIPEXYTOJIbHUKA. Ne2 m3 1. 4.

9 [TapannenorpamMm u ero cBOMCTBa. 1 [TapannenorpaMM.AaroHany napamuieaorpaMmma. YO IL. 51, k. B. 1-7, Ne 3, 3amaun
[Ipu3Hak napasenorpamma. 0J1 3aITUCh.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
10 OCHOBHOE CBOWCTBO JIpOOH. 1 OCHOBHOE CBOMCTBO Jpo0OHU, €ro MPUMEHEHUE. CP Ne 29, 30, 32 (a, 0),
Cokpaienue apooei.
11-12 | CnoxeHue U BeIYUTaHKHE Apodeii ¢ 2 Cymma 1 pa3HOCTh Ipo0ei ¢ OTMHAKOBBIMU CP Ne 55 (B, 1), 56 (r-¢)
OJIMHAKOBBIMU 3HAMCHATEIISIMHL.. 3HAMCHATEJISIMU.

13 CaoiicTBa nuaronanei 1 [Tapannenorpamm. Jluaronanu napamienorpaMmma. YO I1. 52, x. Bompocsr 1-8, 3 7 u3

napajienorpaMmma. CBOMCTBO AuaroHaiei napamieaorpaMmma. 1. 6, 3a1a4a NOJI 3aMHKCh.

14 CBo#icTBa MPOTHUBOJICKAIINK CTOPOH 1 [IpoTuBonexaiiue CTOpOHBI U YTIbI apaenorpamma. | OP, CP IT. 50-53, Ne 9, 15 (3), 16 (3),

U YTJIOB MapajuieorpaMma. [Tpusnak napamienorpamma (o JByM CTOPOHAM). 20.
15-17 |CnoxxeHue v BEIYUTaHHE ApOOEH C 3 CymMa ¥ pa3HOCTB JIpo0eii ¢ pa3HBIMU 3HAMEHATEISIMU. M/, CP Ne 76, 78, 97 (a,0), 106, 107.
pa3HBIMH 3HAMEHATEIISIMU.
18 Konmponwvuasn paooma Ne 1 no 1 [IpeobpazoBanue CyMMbI U pa3HOCTU ApoOEH C pa3HBIMHU B KP CamoolieHKa.
meme «Payuonanvnole IpoOb.
8bIPAIHCEHUA)

19 CBo#icTBa MPOTHUBOJICKAIINX CTOPOH 1 [IpoTuBonexaiiue CTOpOHHI U YTIbI apaienorpamma. | OP, CP IT. 50-53, Ne 9, 15 (3), 16 (3),
Y YTJI0B NapajuiesorpaMma. [Tpu3Hak napamienorpamma (1o IByM CTOPOHAM). 20.

20-21 | YMmuoxenue npobeii. Bo3seaenue 2 YMHOKEHHUE paloHaNbHBIX Jipo0eii. Bo3enenue qpodu CP Ne 111, 112, , 120.

JIpoOY B CTETICHb. B CTETICHb.

22 Jenenune npobeii. 1 Jenenue npobeii. CP Ne 134,137, 138, 144 (a),

145,

23 Pemienue 3amau mo reme 1 [Mapamnenorpamm. CBOICTBa U TIPU3HAKH YO, I1. 50-53, Ne 21, 22 (2), 23 (2).
«[Tapamnemnorpamm» napajureJorpaMma.

24 IIpssMOyTONBbHUK. 1 [Tapannenorpamm. [IpsaMoit yroa.mpsiMOyrojabHUK. Tect I1. 54, KOHTPOIBHBIE BOIIPOCHI
JIMaroHaJIM NpAMOyTrosbHUKa. [lepumerp 10,11, Ne 26,28.
npsiMoyroyibHuka. CBOMCTBA MPSIMOYTOJIbHUKA.

25 Jenenune npobeii. 1 Jenenue npooeii. CP Ne 134,137, 138, 144 (a),

26-27 |I[IpeoOpa3zoBaHue paliOHAIBHBIX 2 O06001IeHne 3HaHUN yJauXxcs 0 ASUCTBUSIX C IPOOSMHU. DO, Ne 149, 150, 152, 155, 160,
BBIPAKECHUH. CP, Tect

28 Pom6. KBanmpar. 1 Pom6. Jlmaronanu pomba. CBoiicTBa pomba. KBaapar. VO, CP I1. 55-56, Ne 36, 37, 42.
CBolicTBa KBaJpara.

29 Penrenue 3agay mo remMe 1 [Tapamrenorpamm, MpsSIMOYTOJIBHAK, pOMO, KBapaT. @P, ITP I1. 50-56, Ne 30, 39, 47.

«HeThIpexyroJbHUKN

CBo¥icTBa M MPU3HAKH TAaHHBIX QuTyp.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
30 Konmponvuasn paboma Ne 2 no 1 [Mapannenorpamm. [Ipsmoyronsark. Pom6. Kampar. KP CamoorieHka.
meme «Hemuvipexyzonvnuxuy CBo¥iCTBa 1 TPU3HAKH NAHHBIX QUTyp.
31-33 |IIpeoOpa3oBaHue palliOHATBHBIX 3 O000mIeHNE 3HAHUI y4YaIuXcs O ICHCTBHAX C IPOOSIMHU. DO, Ne 152,155,160, 164, 174.
BBIPAKEHUN. CP, Tect
34 Konmponvuasn paboma Ne 3 no 1 ToxaecTBeHHBIC TPEOOPa30BAHKS PAIIMOHAIBHBIX KP CamoorieHka.
meme «Ceolicmea payuoHaAIbHBIX BBIPKEHHM.
BHIPANHCEHUIL)
35-36 | Dynknus y= k/X u e€ rpaduk. 2-1 |Ompenenenne ¢pyukimu Y= k/X. [Toctpoenus rpaduka YP, CP Ne 180, 182, 184, 187, 194,
TaHHOW (yHKIHH. 33729, PUBOJIAIINE K TIOHSATHIO 195.
00paTHO# MPOMIOPITMOHATHFHOCTH.
37-38 | PanmoHasibHBIC U HPPALMOHATBLHBIC 2 PanmionansHbIe YHCTA.IPEACTABICHUE PAIHOHATBHBIX DO, Ne 267, 266, 271, 272 (a), 274.
qHcia. Yrcen B ACCATHYHBIX APOOEH. TOHITHE «UPPALMOHAIBHOE CP
YHCIIO», TTOHATHE O MHOYKECTBE IEHCTBUTEIHHBIX YHCEI.
39 Teopema Dareca. 1 VYron. Croponsl yrina. [lapannensasie npsmsie. Paperctso | OCP I1. 57, Ne 49 (3), 38.
orpe3koB. Teopema Daneca. Pemenne 3anay.
40 CpenHsist IMHUSI TPEYTOJIbHUKA. 1 CpenHss TMHNS TPEYTOJIbHUKA U e€ CBOMCTBA. YO, I1. 58, Ne 52, 55.
41-43 |KBagpaTHbIe KOPHU. 3 IlonsTHE KBagPAaTHOTO KOPHS. ApH()METHIECKOTO CP Ne 302, 305, 306 (a, 6), 311,
Apudmernueckuii KBaapaTHBIN KBaJIPAaTHOTO KOPHSI. 316.
KOpEHb.
44 CpenHsist IMHUSI TPEYTOJIbHUKA. 1 CpenHss TMHNS TPEYTOJIbHUKA U e€ CBOMCTBA. YO I1. 58, Ne 52, 55.
45-46 | Tpanenwms. CpeaHssS TUHAS 2 Tpaneuus, e€ yactu, BUabl. CpelHAS JTUHUS TPATICLIHUH. @P, CP I1. 59, Ne 60, 61, 63, 65.
Tparnenuy.
47 VYpaBHeH#e X° = a 1 VpaBHEHHE X° = 4. KOPHH JAHHOTO yPaBHEHUSI. CP No 322,323, 328, 334 (a).
48 Haxoxnenue npuoOImKeHHBIX 1 Haxoxnenue npuOInKeHHbIX 3HAYCHUIH CP Ne 339, 344, 349.
3HAYEHHUI KBaIPATHOTO KOPHSI. apu(MeTHIecKoro KBapaTHOTO KOPHSL.
49 Pemenwne 3a1ag mo teme 1 Teopema @aneca. CpegHsis IMHUS TPEYTOJIBHUKA, VO, UP. II. 51-61, Ne 64, 66, 68.
«YeThIpexyroNbHUKNY Tparnenuy.
50-51 |Teopema 0 HPOHOPIMOHATIBHBIX 2 O0600mennas Teopema Qaieca. [IpomoprroHaibHBIC YO I1. 60, 61, Ne 74 (2).
otpeskax. [loctpoenne yeTBéproro OTPE3KHU.
NPONOPLUMOHAIBHOTO OTPE3Ka.
52-53 | ®ynkuus y =V X 1 eé rpaduk. 2 Wzyuenue nannoit pyHkiuu, eé croiicts. [locTpoeHue M/, CP Neo 355, 357, 3636, 368, 401.

rpaduka QyHKIHH.
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
qac KOHTPOJIf | IIPOBEieHUsI
ypOKa
53 Konmponvnas paboma Ne 4 no 1 Teopema ®aneca. CpeaHsis TUHUS TPEYTOIbHUKA. KP
meme «YemuipexyzonvbHuku» CoiicTBa cpeiHEl IMHUU TPEYTOIBHUK. T parerus.
CpenHss TMHMS TpaneLuy.
54-56 |KBaapaTHbIi KOpEHb U3 3 KBanpaTHbIii KOpEHb U3 MPOU3BEICHUS U JPOOH. CP,VP. Ne 370, 372, 377, 376, 379,
IIPOU3BEICHUS, IPOOH, CTEIICHHU. 402, 405.
57 Konmponvuasa paboma Ne 5 no 1 ApudmeTnyeckuii KBaApaTHBIN KOPEHB, KP CamooneHKa.
meme «Keaopammuwie kopru» (YHKIMU.KBaIpaTHBIN KOPEHb U3 MIPOU3BEACHUS, JPOOH U
CTENEHH.
58-59 |Kocunyc octporo yria 2 [IpsmoyroneHEIA TpeyronbHUK. KaTeTsl, runorenysa YO I1. 62, KOHTpONBHEIE
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. NPsIMOYTOJIBHOTO TpeyrojbHuKa. Kocunyc yria. Bonpockl 1-2, Ne 1(1,2).
60-62 | BeiHeceHrne MHOXKHTES U3 O] 3 [IpaBuna BEIHECEHHUS] MHOXHUTEIS U3 MOJ] 3HaKa KOPHSI. Cp Ne 409, 410, 415, 416, 418.
3HaKa KOpHs. BHeceHue MHOXXUTEINS Brecenue MHOXXHTENS 1O/ 3HAK KOPHSL.
10J] 3HAaK KOPHSI.
63-64 |Teopema Iludaropa. Erunerckuit 2 [IpsMOyTONBHBIA TPEYTONBHUK, ero dneMeHThl. OcHoBHOE | DP, UP. I1. 63,64, KOHTPOIBHBIE
TPEYTOJILHHUK. CBOMCTBO nponopuuu. Teopema nponopuuu, CIeCTBUS. Bonpockl 1-5, Ne 2, 3, 4.
Erunerckuii TpeyrojabHUK.
65-67 |IIpeoOpazoBaHue BRIpOKEHHH, 3 ToxnecTBeHHBIE TPE0OPa30BaHMsI HPPALMOHATBHBIX CP Ne 422,424, 431, 433, 440,
COZIepKAIMX KBaIpaTHbIE KOPHHU. BBIPAYKEHUI. YP 441 (a).
68 Koumponwvnas paboma Ne 6 no 1 [IpeoOpazoBanue HPPAMOHATHLHBIX BHIPAIKEHHI. KP CamoorneHka.
meme « Ilpeobpa3zosanue gvipasicenuil,
cooeprrcauiux Keaopammuuvle KOPHU»
69 TlepnienauKkymnsip ¥ HAaKJIOHHAA. 1 IlepienauKysip, HAKJIOHHAS, OCHOBAaHWE HAKJIOHHOM, YO I1. 65, KOHTPOIBLHBIE BOMIPOCHI
npoekyst HakIoHHOH. CieactBue u3 TeopeMsl [Tudaropa. 1-6, Ne 11, 19.
70 Onpenenenne KBaapaTHOTO 1 KBanpaTtHOe ypaBHeHre. Bunbl kBapaTHBIX ypaBHEHUI. CP Ne 517, 521, 522 (B, 1), 523 (8B,
ypaBHeHus1. HenosHble KBagpaTHbIE r).
ypaBHEHHUSI.
71 Pelienne kBaapaTHBIX ypaBHEHUI 1 dopMyIia KBaapara ABy4sieHa. CP WHIUBUYaJIbHbIE 3aJaHMS.
BBIJIETICHNEM KBaJIPATHOI'O JBYUJICHA. Brlgenenue kBajpaTa ABy4WJICHa.
72-74 |PemeHue KBaIpaTHBIX ypaBHEHUH MO 3 ®dopmyra KOpHEH KBa[paTHOTO ypaBHEHHUs. Pemenne VP, CP. Ne 535, 537, 539, 541, 556.
hopmyrre. KBaJ[paTHBIX YpaBHEHUI 110 (hopMyIie.
75 HepaBeHcTBO TpeyrogpHHUKa. 1 Paccrosinne Mexy Toukamu. Teopema «HepaBeHCTBO YO, rect I1. 66, KOHTPOJIbHBIE BOITPOCHI
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
qac KOHTPOJIf | IIPOBEieHUsI
ypoka
Pemenue 3anau. TPEYrOJIBHUKAY. oP 7,8, Ne24(2),27,42 (3,4).
[IpssmoyronbHblil TpeyronbHUK. KareTsl, runorenysa
npsMoyrosibHoro TpeyronbHuka. Kocunyc yria. Teopema
[udaropa. Cnexcreus u3 treopemsl. [lepreHankysip,
HAaKJIOHHAsI, OCHOBaHNE HAKIOHHOM, IPOEKLMS HAKJIIOHHOM.
HepaBeHCTBO TpeyrosibHUKa.
76-77 |Pemenue 3a1a4 ¢ MOMOIILIO 2 Pemienne 3agau. MJ1 Ne 562, 567, 573, 574, 576 (a),
KBaJJpaTHBIX YPaBHEHHH. 578 (0).
78-79 |Teopema Buera. 2 JlokazaTenscTBO TeopeMbl BueTa u o0paTHOii ei. VP, CP. Ne 581, 583 (a, 6), 588, 598.
80 Konmponvuas paooma Ne 7 no 1 KBanpaTHble ypaBHEHHS. KP
meme «Keaopammnuwle ypaguenusny
81-83 | CooTHOIICHHE MEXKIY CTOPOHAMH U 3 CHHYC ¥ TaHTEHC OCTPOTO yIJjia MPSAMOYTOJIBHOTO @O, I1P, I1. 67, KOHTPOJIbHBIE BOIIPOCHI
yIJIaMy B IPSIMOYTOJIBHOM TpeyroibHUKa. [IpaBuia HaXOXACHUS KaTeTa TecT 9,10, N0 44,45, 46,47.
TpEYroJbHHUKE. MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
84-85 | OcHOBHBIE TPUTOHOMETPHUYECKHE 2 CuHyc, KOCUHYC ¥ TaHT€HC OCTPOTO yIiia VYO, tecr, I1. 68, KOHTPONBHBII BOIIPOC
TOXJIECTBA. MPSIMOYTOJIBHOTO TpeyrojabHUKa. Tpuronomerpuueckue | I1P 11, Ne 62 (2,4), 63 (2), 65 (2),
TOXKIECTBA. 162(6,8), 64 (2), 65 (4).
86-87 |Pemienue qpoOHO-paIIMOHATBHBIX 2 Pemmenue qpoOHO paliMOHAIBHBIX YPaBHEHHUIMA. Cp Ne 602, 604, 605, 606, 609,
ypaBHEHUI. 615.
88 3HaueHUE TPUTOHOMETPUUECKOM 1 Cunyc, kocunyc u Tanresc yrios B 0, 30, 45, 60, 90. YO, UP, I1. 69, KOHTpOIBHBIE BOIIPOCKI
(hyHKITUH TSI HEKOTOPBIX YTIIOB. Teopema 0 COOTHOLIEHNH CHHYCA U KOCHHYCa OCTPOT0 I1pP 12, 13, Ne 66, 69, 70, 71
yria.
89 Koumponvnas paboma Ne 8 no 1 Tpuronomerpuueckue GyHKITUH, OCHOBHBIE KP
meme «Tpuzonomempuueckue TpUTOHOMETpUYecKre ToxkaecTBa. Teopema [ludaropa u
dynuxyuuy. OCHOBHBIE CJIEJICTBHSI U3 HEE.
90-91 |Pemienue qpoOHO-paAIIHOHATBHBIX 2 Pemrenne apo6HO parioOHATBLHBIX YPAaBHCHHMN. Cp Ne 602, 604, 605, 606, 609,
ypaBHEHUI. 615.
92 Pemenne 3a7a49 ¢ TOMOIIBIO 1 CocraBneHue ypaBHEHUS 10 YCIOBUIO 3a1a4yn. Pemienue CP Ne 618, 620, 621, 628, 633,
palUOHANBHBIX YPaBHEHUH. 3a1aun. [IpoBepka cOOTBETCTBUS HalJIEHHOTO pELICHUS 636.
YCIIOBHSIM 3a/1a4H.
93 OrnpeneneHre KOOpIUHAT Ha 1 Ocs abcmucce, opauaat. CrcreMa KOOpIuHaT. YO I1. 71-72, KOHTpONHHBIC
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
mwiockoctu. KoopauHaTel cepeAnHbl Koopaunater Toukmu. Bompockl 1-4, Ne 6, 7, 12,13.
OTpE3Ka.
94 Paccrostane Mexay Toukamu. 1 Koopaunaats! Toukn. AOCITCCa B OpAMHATA TOYKH. YO, UP. II. 73, k. B 1-5, Ne 16, 22.
Paccrosaue Mexay Toukamu, TOUKa, paBHOYIATEHHAS OT
JAHHBIX.
95-97 |Pemienue 3ama4 ¢ IOMOIIBIO 3 CocTraBreHue ypaBHEHHUS IO yCIIOBHIO 3a/1a4u. Perenne CP Ne 618, 620, 621, 628, 633,
palMOHATBHBIX YPaBHEHHH. 3agaun. [IpoBepka cOOTBETCTBUS HAWACHHOTO PEIICHUSI 636.
YCIIOBUSIM 3a]1a4H.
98-99 |I'padwmueckuii ciocob perreHus 2 I'padmgeckuii crmocob pemeHus: ypaBHEHUH. YP, IKP WunuBuayansHbie 3aJaHUS.
YpaBHEHUII.
100 | Koumponvnas pavoma Ne 9 no 1  |Pemenue 3a1a4 U ypaBHEHHH. KP
meme «/[pobHo-payuonabuble
YPasHeHUAN.
101-102 | YpaBHEHHE OKPYKHOCTH. 2 VYpasuenune ¢purypsl. OkpyxxkHOCTB. LleHTp, paanyc YO, 1P I1. 74, KOHTPOIBHBIE BOMIPOCHI
OKPY>KHOCTH. 6,7, Ne 25, 29.
103-104 | YpaBHeHUE MPSIMOIA. 2 VYpaBHeHue GUrypsl. Y paBHEHHE TPSIMOU. YO, ITP I1. 75,76, k. B. 8, 9, No 40 (3),
36 (3), 39 (4).
105-107 |Ywucnossie HepaBeHCTBa. CBOMCTBA 3 OrnpeneneHre YUCIOBbIX HEPABEHCTB. Pelienne CP, M1 Ne 716,717 (B, 1), 718 (0, T),
YHCIIOBBIX HEPABEHCTB. MIPUMEPOB Ha JIOKA3aTeIbCTBO HEPABEHCTB.CBONCTBA 719, 720, 739
YHCJIOBBIX HEPABEHCTB.
108-109 | YpaBHeHuE MPSIMOHL. 2 VYpaBHeHue Gpurypsl. Y paBHeHHE TPSIMOU. YO, I1P I1. 75,76, k. B. 8, 9, Ne 40 (3),
36 (3), 39 (4).
110-113 |CnoskeHre M YMHOXKEHHE YHCIOBBIX 4 TeopeMbl 0 TOYJICHHOM CJIOKCHUH U YMHOXKEHUHN VP, CP No 768, 765 (0), 766 (6), 769,
HEPaBEHCTB. YHCIIOBBIX HEPABEHCTB. 773, 779, 780.
114 | Koumponwvnaa paboma Ne 10 no 1  |YwucnoBble HepaBEeHCTBA. KP CamoorneHKa.
meme «Hucnoswvie nepasencmeay.
115 OmpeneneHne CHHyca, KOCHHYCA, 1 Ompenenenre CHHyca, KOCHHYca, TaHTeHca s oboro | [P I1. 81, k. B.14, 15, Ne 52, 56
TaHreHca ass aoboro yria ot 0 1o yrna ot 0 go 180. (4), 57 (3), 40 (2).
180.
116-117 |YwucnoBbie MPOMEKYTKH. 2 UucnoBbie IPOMEKYTKH. CP Ne 814, 816, 822, 825, 827,
829 (0).
118-119 |Onpenenenue cuHyca, KOCUHYCA, 2 Onpenenenne cuHyca, KOCHHYyCa, TaHTeHca JuIs moboro | TP II. 81, k. B.14, 15, Ne 52, 56
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Neni/m | Tema ypoxa K-Bo |JieMeHTHI conep:kaHus Dopmbl Cpoxu Jdomamnee 3axanue
yac KOHTPOJIS | TPOBE/ICHUSA
ypoka
TaHTeHca Jis JitoOoro yriaa ot 0 10 yriaa ot 0 mo 180. (4), 57 (3), 40 (2).
180.
120  |IIposepounas pa6oma no meme 1 P
«I'eomempusa na koopounammnoii
na0CKOCHU)
121-122 |YucnoBble MPOMEKYTKH. 2 UrncnoBble MPOMEKYTKH. CP Ne 814, 816, 822, 825, 827,
829 (0).
123 |IIpeoGpa3zoBanue ¢uryp. CroiicTBa 1 [IpeobpazoBanue uryp. Jsuxenune. CBoiicTBa YO IT. 82, 83, k. B. 1-4, Ne 1,2,
JIBUKCHHSL. JIBHOKCHHSL.
124 | CummeTpusi OTHOCHUTENBHO TOYKH. 1 [IpeoOpazoBaHue CHMMETPUN OTHOCUTEIHHO TOYKH. OCP I1. 84, k. B. 5-8, No 6, 9.
IleHTp cumMMmeTpUH.
125 | CumMeTpusi OTHOCUTEIBHO MPSIMOH. 1 [IpeobpazoBaHre CHMMETPUH OTHOCUTENLHO TipsiMoii. Ock | OCP II. 85, k. B.9-14, Ne 13,14.
CUMMETPHH.
126-127 |Pemenue HepaBeHCTB C OJJHOU 2 Pemenne HepaBeHCTB C OHON MTEPEMEHHOM. HP, CP, Ne 837, 840 (a-T), 841 (a-T),
EePEMEHHOM. VP 842 (0), 843 (6), 847 (a), 871
128 | IloBopor. 1 [Toropot mnockoctu. IloBopoT duryp. Yroa mosopora. OCP I1. 86, x.B. 15, Ne 25, 26.
129 ITapaniensHbIi epeHoC U ero 1 [TapannenpHbIi IEpEeHOC, €0 CBOMCTBA. I1p I1. 87,88, 89, Ne 28, unn. 3a1.
cBoiictBa.IlonsTHE O paBeHCTBE Omnpenenenue paBHBIX GUTYD. I1. 90, Ne 31, 34.
¢uryp.
130 |Koumponwvnasa paboma Ne 11 no 1 KP CamoorieHKa.
meme «/[euxncenuey.
131 | AGcoxiroTHas BEITMYUHA U 1 Onpenenenne BekTopa. OQMHAKOBO HANPaBIECHHBIE U CP IT. 91, Ne 1.
HarpaBJieHHE BEKTOPA. MTPOTHBOIIOJIOKHO HANPaBICHHBIE BEKTOPHI.
132 | PaBeHCTBO BEKTOPOB. 1 PaBeHCTBO BEKTOPOB. CP I1. 92, Ne 3.
133 | PemieHue HEpPaBEHCTB C OAHOM 1 Peuienre HepaBEeHCTB ¢ OJJHOM EPEMEHHOI. HP, CP, Ne 837, 840 (a-1), 841 (a-1),
MIEPEMEHHOM. YP 842 (6), 843 (0),
134 | PemieHue HEPABEHCTB C OJAHOMN 1 Pemrenne HepaBEHCTB C OTHOM MEPEMEHHOA. np, CP, No 847 (a), 871 (0), 872.
IIEPEMEHHOM. YP
135 Pemienue cucteM HepaBEHCTB ¢ 1 Pemienue cucteM HEpPaBEHCTB € OAHOM MEPEMEHHOM. VP, CP Ne 879, 881, 885, 888.
OJIHOU EPEMEHHOM. 893,899
136 | KoopauHaThI BEKTOpA. 1 Koopaunaate! BekTopa. YO, P3 I1. 93, Ne 4, 6
137 | CnoxeHue BEKTOPOB U €T0 1 CymMma BekTOopoB. CBOICTBA CIIOKEHUS BEKTOPOB. opP I1. 94, 95, Ne 9-10, 12.
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CBOICTBO. [IpaBuna cioxeHus BEKTOPOB, UX Pa3HOCTb.
138 | PemicHue CUCTEM HEPaBEHCTB C 1 Pemrenne cucteM HEpaBEHCTB ¢ OAHOM MTEPEMEHHOM. VP, CP Ne 879, 881, 885, 888.
OJTHOH MepeMEeHHOH. 893,899
139-141 |PemieHue cucTeM HEPaBEHCTB C 3 Pemienue cucteM HEPaBEHCTB C OJHOM MEPEMEHHOM. VP, CP Ne 879, 881, 885, 888.
OJIHO¥ ITePEMEHHO. 893,899
142 | Konmponvuas paboma Ne 12 no 1 Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C OJTHOU KP CamoorieHka.
meme «Cucmemol HEPABEHCME C TIEPEMEHHOM.
00HOIl nePeMeHH o).
143 | YMHOXXEHHUE BEKTOpa Ha YHCIIO. 1 [IpousBenenue BekTopa Ha yncio. CBoicTBa YO, P I1. 96, 97, Ne 19, 20 (3), 21.
npousBeieHus. KoJumHeapHbie BEKTOPHI.
144 OmnpeneneHne CTETEHH C TENBIM 1 [lonsITHE CTETIEHN C TIETTBIM OTPHUIIATEIHHBIM VP, CP Ne 968, 969, 973.
MOKa3aTeieM. MoKa3arenem.
145 CBOICTBA CTCIICHH C LIEJIBIM 1 CBOMCTBO CTEICHH C IEIbIM ITI0Ka3aTeIeM. CP,YyP Ne 990, 992, 994, 1002, 1005.
nokazareyiem.
145-147 | CxanspHOe IIpOU3BEICHIE BEKTOPOB. 2 CkansipHOe pou3BeAeHNAE BEKTOPOB. CKaIApHBIN YO, CP I1. 98, 99, Ne 32, 34, 37, 43.
YroJ1 MeX1y BEKTOpaMHu kBazapat. OpThl. YTOI MEXy BEKTOPaMH.
148 | Koumponwvnasa paboma Ne 15 no 1 BexTopsl. [leficTBUS HaJ BEKTOpaMH. KP CamoorieHka.
meme «Bexmopuiy.
149 CBoiicTBa CTENIEHH C MCIBIM 1 CBOCTBO CTEIIEHH C IIEJIBIM ITOKa3aTeIeM. CP,YP Ne 990, 992, 994, 1002, 1005.
MoKa3areiemM.
150-152 | CranmapTHBIH BT YMCIIA. 3 CrannapTHbIi BUJ urcia. JlelcTBHsI Hal YUCIaMu CP Ne 1010, 1016, 1019, 1023.
3aITMCAHHBIMU B CTAHJIAPTHOM BHJIE.
153 | Koumponvuas paboma N 13 no 1 KP Camoorienka.
meme «Cmenens c yeavim
nokazamesem.
154 | Pabota Haja omuOKaMu 1 aHaIIu3 CaMOIIOJIrOTOBKA
155 | COop u rpynnupoBka 1 Tabnuna yacror. Tabmaua OTHOCUTENBHBIX YacTOT. CP Ne 1031, 1033, 1035, 1036,
CTaTHCTUYECKHX JTaHHBIX. WnTepBansHbId psisi. BeibopouHOe nccneaoBanue. 1040, 1041.
156-157 |HarnsaHeie npeacTaBieHus 2 Cronbuaras aquarpamma. Kpyrosas auarpamma. [lomuromn. Cp No 1043, 1045, 1049, 958 (a).

CTaTHCTUYECKOH MH(OPMAIINH.

I'mcrorpamma.
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158 | Pemenue 3amad o reme «DJIESMEHTHI 1 Cronbuaras nuarpamma. Kpyrosas nuarpamma. [lomurosn. YP Ne 1053, 1054, 1057 (6).
CTaTUCTUKU U TEOPUHU BEPOSTHOCTEH I'ucrorpamma.
159  |IIpaktudeckas pabora «IIEeMEHTHI 1 Cronbuaras nuarpamma. Kpyrosast muarpamma. [lomurosn. | Ipaktuk
CTaTUCTHKH U TEOPHH BEPOSITHOCTEH I'ucrorpamma.
160-161 |PanmonanbHbIE podH 2 Panmonansabe 1podu. Cymma, pa3HOCTb. @0 TecTsr.
[IponsBenenue, 4acTHOE IPOOEH.
162-163 |KBaapatHbie ypaBHEHHUS 2 KBagpaTtHoe ypaBHeHue u ero kopau. [IpoOHbie YP TecTsl.
palMoOHAaJIbHbIC YPaBHEHHUSI.
164-165 |HepaBencrsa. 1 UucnoBsle HepaBeHCTBa. HepaBeHCTBa ¢ 01HOM KP TecTsr.
HroroBasi koHTpOIbHASI padoTa MEPEMEHHOM U MX CUCTEMa.
Ne 16
166-168 |IloBTOpEeHHE TEOMETPHUIECKOTO 3 [loBTOpenue n 0000IIeHNE 3HAHWIA U YMEHHIA.
Marepuaia [IpuMeHeHne U3y4eHHOT0 TEOPETHYECKOTO MTPH
BBIITOJIHEHUH PA3JIUYHbIX YIPAKHEHUN
169-170 |HepaBenctBa 2 UmncnoBsle HepaBeHCTBa. HepaBeHCTBa ¢ 01HOM

HepeMCHHOﬁ 1 UX CHUCTEMA.
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