Ipunosicenue k OOI OO0 (@I'OC OO0)
MAOY 2. Upxymcka COLL Ne69

MyHununajibHOe aBTOHOMHOe 00111e00pa3oBaTe/ibHOe yupexaenue ropoaa Upkyrcka
cpeaHsis 001eoOpa3oBare/ibHas KoJa Ne69

Padouas nporpamma y4ye0HOI0 npeamera
MATEMATHKA
g 7-9 xiaccos

CPOK peaju3alfy MporpaMmsbl: 3 roaa

CocraBurenu:

AdanacbeBa Mapus HukomnaeBna
YUUTEIb MATEMaTUKH

MAOY r. Upkyrcka COIII Ne69
nepBoi KBaIM(UKAIIMOHHOW KaTeropuu
[TonsikoBa Enena AnexcanapoBHa
YUUTENNb MATEMaTUKH

MAOY r. Upkyrcka COIL Ne69
NepBOi KBaTU(UKAITMOHHON KaTeTOpUH
[Mummapesa Oxcana MiBaHoBHA
YUUTENb MATEMaTUKH

MAOY r. Upkyrcka COIL Ne69
BBICHIEH KBaTHM(PHUKAIIMOHHON KaTeTOPHH

r. Upkyrck, 2020 roa



Pabouas nmporpamma o maremaruke uisi 7-9 kiaccoB pa3paboTaHa Ha OCHOBE TPEOOBaHUI K TUIaHH-
PYEMBIM pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBa-
Hus MAOY r. Upkyrcka COLL Ne69.

Mecto y4eOHBIX mpenMeToB «Anredpa» u «I'eoMeTpusi» B y4eOHOM IulaHe — 00s3aTebHas 4acTh
yueOHOro IJIaHa.

YpoBEeHb MOATOTOBKH YUAIIUXCSI — Oa30BBIN.

KonuecTBo yueOHBIX 4acoB, HA KOTOPBIC pacCUUTaHa MPOrpaMMa — 5 4acoB B HEJICIIIO.

I[lnannpyeMble npeaAMeTHBIE Pe3YJbTAThI
AJITEBPA
7 kjaacc

1. Anrebpanyeckue BbIpaXKEHUS
Buvinycknux nayuumcs:
® ONEpPUPOBATH MOHATHAMHU KTOKIECCTBO», KTOXKIECTBEHHbIE IPEOOpa30BaHUA», PELIaTh 33aJauu, CO-
Jeprkanre OyKBeHHBIE JaHHBIC, paboTaTh ¢ popMyiamMu;
®  BBINOJHATH MPEOOPA30OBAHKE BEIPAXKEHUH, COIEPIKAIINX CTETICHN C HATYPaJIbHBIMU ITOKA3aTEIISIMU;
®  BBINOJIHATH TOXK/JECTBEHHBIE IPe0OPa30BaHUs PALlIOHAIBHBIX BBIPAXKEHUN HAa OCHOBE MpaBUII JAeH-
CTBHIA Ha/I MHOTOWJICHAMU;
®  BBINOJHATH PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIH
Buinycknux nonyuum 603mModicHocms HAy4umscsi:
®  BBINOJIHATH MHOTOILIArOBbIE PE0OPa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUH, IPUMEHSS IIUPOKUN
Habop crIOcO0OB U PUEMOB;
® TIPUMEHSTH TOKACCTBEHHBIE MPEOOPA30BAHMS IJIsl PEIICHUS 33124 U3 Pa3IMYHBIX Pa3/IeioB Kypca
2. YpaBHeHUs
Beinycknuk nayuumcs:
® peulaTh JMHEHHBIC YPAaBHEHUS C OJTHOW IIEPEMEHHOM, CUCTEMBI ABYX YpaBHEHHI ¢ ABYMsI IepeMeH-
HBIMU;
® TIOHMMAaTh YPAaBHEHHE KaK BAKHEUIITYI0 MATEMAaTHUECKYIO MOJIENb ISl OTIMCAHUS U U3yUCHHUS Pa3HO-
00pa3HbIX pealbHbIX CUTYyalluH, pelaTh TEKCTOBbIE 3a/1a4l AJIre0panyeckKuM METOJI0M;
® [IPUMEHSATH rpaduuecKre NpeACTaBICHUS IS UCCIIEJOBAaHUS YPaBHEHUH, CCIIEI0OBAaHMS U PELICHUs
CHCTEM YpaBHEHUH ¢ ABYMS TIEPEMEHHBIMH.
Buinycknux nonyuum 603moicnocms HAyuUmMbCa:
® OBJIQJIETh CIIELUAIBHBIMU IPUEMaMHU PELIeHNs YPaBHEHUH U CUCTEM ypaBHEHUI; YBEPEHHO NpHMe-
HSTH aInmapaT ypaBHEHUH IS peleHus pa3HOOOPa3HBIX 3a7ad MaTEMATHKH, CMEKHBIX ITPEIMETOB,
MPAKTUKH;
® [IPUMEHSATH rpaduuecKre MpeACTaBICHUs sl UCCIIEJOBaHUS YPaBHEHUI, CUCTEM ypaBHEHUH, CO-
nepkaimx OyKkBeHHbIE KO3 (DUIIUSHTHI.
3. OyHKIHAH
Buinycknuk nayuumcs:
® [IOHHMMATb U UCIIOJIb30BaTh MOHSTHUS, SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYECHNUS);
® CTPOUTH IpadMKu TUHEHHOU (HYHKIIMH, UCCTIEIOBATh CBOMCTBA YUCIIOBBIX (DYHKIMI HAa OCHOBE U3Y-
YEHUS TIOBEJICHUS UX TPaHKOB;
® TIOHMMAaTh (DYHKIMIO KaK BAKHEHITYI0O MATEMAaTHIECKYIO MOJIEIh TSl OTICAHUS TPOIIECCOB U SIBIIE-
HUI OKPYKAIOIIEr0 MUPA, IPUMEHSTH (DYHKIIMOHATIBHBIN SI3BIK JUIS ONMCAHUS U MCCIIeIOBaHUs 3aBU-
CHUMOCTEH MEeXIy GU3NIECKUMHU BEIIMIHMHAMHU.
Buvinycknux nonyuum 603mMoHICHOCMb HAYUUMbCA:



® [POBOJUTH MCCIEAOBAHUS, CBI3aHHbIC C U3YYCHHEM CBOMCTB (DYHKIIHI, B TOM YHUCIIE C UCIIOIh30Ba-
HHUEM KOMIIbIOTEpA; Ha OCHOBE Ipa)MKOB M3YyUYCHHBIX (PYHKIIUN CTPOUTH 00Jiee CIOKHbIE TpadUuKn
(KycouHO-3aJJaHHbIE, C «BBIKOJIOTHIMU» TOYKAMHU U T.I1.);

® HCIIOJIB30BaTh (DYHKIIMOHAIBHBIC MIPEICTABICHUS M CBOMCTBA (DYHKITUI JIJIsl pEIICHUS] MaTeMaTH4e-
CKHUX 33/1a4 U3 PAa3JIMYHBIX pa3JieioB Kypca.

8 kiaacc

1. PaninoHaJIbHBIC BBIPAKEHUS
Buinycknux nayuumes:

® HCIIOJIB30BATh (DOPMYIIBI COKPANICHHOT'O YMHOXECHHUS (KBaApaT CYMMBI, KBaAPAT Pa3HOCTH, PA3HOCTh
KBaJpaToOB) ISl YIPOIEHUS BBIYMCICHUN 3HAYCHU BBIPKCHHI;

®  BBINOJHATH HECJIOKHBIC TPEOOPa30BaHus IPOOHO-TMHEHHBIX BBIPAKCHUH;

®  BBITNIOJIHATH TOXKJACCTBEHHBIE MPEOOPA30BAHMS PAIIMOHATLHBIX BBIPAKCHHU Ha OCHOBE TIPABHII JICH-
CTBU HaJl MHOTOWICHAMH M aJITeOpandecKUMH IPOOSIMHU;

® peliaTh OCHOBHBIE BUJIbI PAIlMOHATIBLHBIX YPAaBHEHHH ¢ OIHOM MepeMEHHON; HaXOUTh 3HAUCHUE
(YHKIIUY 110 33JaHHOMY 3HAYCHUIO apTyMEHTA,

® HAaxOJUTh 3HAYCHHE apTyMEHTA 10 3a/IaHHOMY 3HAUCHUIO (DYHKIIUU B HECIIOKHBIX CUTYAIUAX;

e 110 rpaduKy HaXOIUTh O0JIACTh OMPEACIICHUS, MHOXKECTBO 3HAYCHHH, HYJIN (YHKITUH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, IIPOMEKYTKH BO3pACTaHUs U YObIBaHMSI, HAUOOJIbIIEe U HAMMEHbIIIEE 3HAUCHUS
GbyHKIIY;

® CTpoUTh TpaduK QPyHKIUH;

® [POBEPATH, ABJISAETCS JIU NaHHBIN rpaduk rpadukom 3a1aHHON (YHKITHH.

Buinycknux nonyuum 603mMoicHoOCMb HAYUUMbCA:

®  BBINOJIHATH PEOOpPa30BaHMsl JPOOHO-PALIMOHATIBHBIX BEIPAXKEHUI: COKpallleHHne Apo0eil, npuBee-
HHE aredpanyeckux Ipo0ei k o0ImeMy 3HaMEHATeI0, CI0XKEHHE, YMHO)KEHHE, IeIeHHe alreopau-
YeCKUX JIpo0Oeil, Bo3BeieHne anredpanyeckoi ApoOH B HaTYpabHYIO U LIETYI0 OTPUILIATENbHYIO CTe-
MIEHU;

® OIepUpOBATh NMOHATHEM CTENEHH C LIEJIbIM OTPULIATEIbHBIM [10Ka3aTEIEM;

e  BBINOJIHATH IPEOOPA30BaHUs BBIPAKEHUM, COIEPIKALUX CTENEHH C LEIbIMU OTPUIATEIbHBIMU [TOKa-
3aTeNsiMU, IEPEXOAUTD OT 3aIlMCH B BUJIE CTEIIEHHU C LIEJIBIM OTPULIATENBHBIM IOKA3aTENIEM K 3alIUCH
B BHJIE IpO0H;

® ONepUpOBATh MOHATHUAMM: PYHKIIMOHAIbHAS 3aBUCUMOCTD, rpapuK (pyHKLNHU, CIIOCOOBI 3a1aHUS
(GyHKLIMHU, apryMeHT ¥ 3HaueHHue GyHKINHU, 00J1aCTh ONpeeieHNs] 1 MHOKECTBO 3HaUeHUH (PyHK-
LU, HYTH QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKIIMH, YETHOCTh/HEYET-
HOCTh (DYHKIINU;

® CTpOUTH IpauKu 0OpaTHOM MPONOPIIMOHAIBHOCTH;

e uccienoBaTh (PyHKIHIO MO ee TpaduKy

2. KBagpaTtHble KOpHU. JleMCTBUTENBHBIE YUCIIA.
Buinycknux nayuumcs:
® OmepupoBaTh Ha GA30BOM YPOBHE MOHATUSMU: ACHCTBUTEIHLHOE YHCIIO, apu(PMETHUSCKUN KBaIpaT-
HBII KOPEHb;
® HCIIOJB30BaTh CBOMCTBA KOPHS W MPABHJIA IEUCTBUI MPU BHINIOJHEHUU BBIYUCIICHUI;
® OICHMBATh 3HAYEHNE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO LETOTO YUCTIA;
® DacIO3HaBaTh PALMOHAIBHBIE U UPPALMOHAJIBHBIC YUCIA;
® CpaBHMBATH YUCIIA;
e OmepupoBaTh Ha OA30BOM YPOBHE MOHSATUSMU: MHOKECTBO, IJIEMEHT MHOKECTBA, IIOJMHOXKECTBO,
MPUHAIJIE)KHOCTb;
® 33/1aBaTh MHO>KECTBA MEPEUNUCICHUEM UX AJIIEMEHTOB;
® HaAXOJUTh NIEpPEeceueHue, 00bETMHEHHE, TOAMHOKECTBO B MPOCTCHIIINX CUTYAITUSX;
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HaXO/AUTh 3HaUeHHE (DYHKIIMU N0 33JaHHOMY 3HAUCHHIO apTyMEHTa;

HAXO/WTh 3HaUCHHE apryMeHTa 10 3aJaHHOMY 3HAYEeHUIO (YHKIIUU B HECIOKHBIX CUTYalUsX;

1o rpaduKy HaXOAUTh 00JIACTh ONPEIEICHUS, MHOXKECTBO 3HAUCHUH, HYIH (PYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3PACTaHUS U YObIBaHMUS, HAaHOOJbIlICe M HAUMEHbBIIICE 3HAUCHHS
GbyHKIIY;

CTPOUTH TpaduK PyHKIUH;

MIPOBEPATH, SIBJISICTCS JIM JaHHBIH rpaduk rpaduKoM 3aJaHHON QyHKINH

Bbll’lyCKHuK noJiyyum 603MOIICHOCHIb HAYYUMDbCAL!

OIIEpPUPOBATH MOHATHAMU: KBaJPaTHbIN KOPEHb, MHOXKECTBO JCHCTBUTENIBHBIX YUCEIl, TEOMETpUYe-
CKasl MHTEPIIpEeTalMsl JeHCTBUTENbHBIX YHCET;

BBITOJIHATH MPEOOPA30BaHMSI BEIPAXKECHUH, COIEPKAIINX KBaIpaTHBIE KOPHHU;

BBIIIOJIHATH BBIYMCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAaHUEM IIPUEMOB PAllMOHAIbHBIX BBIYMCIICHUM;
OIIEPUPOBATH MOHATHSIMU: MHOXKECTBO, XapaKTEPUCTUKH MHOKECTBA, JJIEMEHT MHOXECTBA, I1yCTOE,
KOHEYHOE M 0ECKOHEYHOE MHOKECTBO, MIOJAMHOKECTBO, IPUHAIIICKHOCTh, BKIIIOYCHHE, PABEHCTBO
MHOYECTB;

n300pakaTh MHOXKECTBA U OTHOLLICHHE MHOXECTB C ITIOMOIIIbIO KpyroB Diiepa;

OIIpeNIeNIATh NPUHA/IIEKHOCTh 3JIEMEHTa MHOXKECTBY, OObEMHEHHUIO U N1EPECEUEHUI0 MHOXKECTB;
3aJjaBaTh MHOXKECTBO C IOMOILBIO IEPEUHUCICHHUS JIEMEHTOB, CIIOBECHOI'O OITUCAHUS;

OIIEpPUPOBATH MOHATHSIMU: BbICKAa3bIBAHUE, UCTUHHOCTD M JIOKHOCTb BBICKa3bIBAHUS, OTPULIAHHUE BbI-
CKa3blBaHUH, Oll€pallMy HaJ BHICKA3bIBAHUSMU: U, UJIU, HE, YCIOBHBIE BBICKA3bIBAHUAMU (MMILJIMKA-
1us);

CTPOUTH BBICKA3bIBAHUsI, OTPULIAHUS BBICKA3bIBAaHUIA;

pa3BUBaTh MPEACTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAaxX OT HATYPAJIbHBIX J0 AEHCTBUTEIbHBIX UH-
Cell; O POJIM BBIYMCICHUH B IPAKTUKE;

pa3BUBATh U yIIIyOJIsTh 3HAHUS O AECATUYHON 3aIIUCH JCHCTBUTEIIBHBIX YUCET;

OIIEepPUPOBAThH MOHATHIMHU: (YHKIMOHATIbHAS 3aBUCUMOCTbD, (PYHKIIHS, TpaduK GYHKIUHU, CIOCOOBI
3aaHus QYHKIUHU, AprYMEHT U 3HaUYeHUe PYHKIMH, 00JacTh ONPEECIICHNS U MHOYKECTBO 3HAUECHU N
GbyHKIMH, HYTH QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKILIMH, YETHOCTb/He-
YETHOCTh (PYHKIINH;

CTpOUTH rpad)MKu KBaJPATHUHOH QYHKIMH, QYHKIHHE y=/x

3. KBanpatHble ypaBHEHUs
Buinycknux nayuumes:

OIepUpOBaTH Ha Oa30BOM YpOBHE MOHATUSMU: PAaBEHCTBO, YUCIOBOE PAaBEHCTBO, YpaBHEHHE, KOPEHb
YPaBHEHUs, PEIICHUE YPaBHEHNS,

pelaTh KBaJpaTHble ypaBHEHHS 0 (opMyJie KOpHEW KBaIpaTHOI'O YPaBHEHUS;

peaTh pa3HbIMHU CIIOCOOAMHU OCHOBHBIE BU/IbI KBAJJPATHBIX YPaBHEHUH C OHOM MepeMeHHOM;
MOHUMAaTh YPAaBHEHHE KaK BOXHEUIITYIO0 MOJIEINb JIJIsl OMMCAHUS M U3YYEHUS pa3HOOOpa3HBIX pealb-
HBIX CUTyalui;

penaTh 3aJa4M pa3HbIX TUIIOB, CBA3BIBAOIINX TPU BEJIMYHHBI, BBIACIATH 3TH BEIUYUHBI U OTHOIIIE-
HUS MEXKy HUMU;

CTPOUTH MOJIEINb YCIIOBUS 3a/1a4H (B BHJIE TaOJIMIBI, CXEMBI, PUCYHKA), C II€IbI0 TIOMCKA PeIIeHUs
3a/1a4H;

OCYILECTBIIATH CIIOCOO MOMCKA PELIEHUS 3a7]au, B KOTOPOM PACCyXkJI€HUE CTPOUTCS OT yCIOBHUSA K
TpeOOBaHUIO WIIK OT TPEOOBAHHUS K YCIOBUIO; COCTABIIATH IUIAH PEIICHUS 3a/1a4H;

BBIJICJIATH 3TAllbl PELICHUS 3aa4H;

MHTEPIPETUPOBATH BBIYUCIUTENIBHBIE PE3YJIBTATHI B 33/1a4€, HCCIIEIOBATh MTOIIYYEHHOE PELICHUE 3a-
Jauu;

3HATh pa3Inyuue CKopocTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUEHHUS U [0 TEUCHHUIO PEKH.

BblnyCKHLlK noJyuyum 603MOANCHOCNb HAYHYUMbCA.



OTIepUPOBAThH MOHATUSMHU: YPaBHEHUE, KOPEHb YPaBHEHUS, PABHOCHIILHBIC YpaBHEHHUS, 007aCTh
OnpeAesieHUsl YpaBHCHUS,

pelaTth KBaipaTHbIE YPAaBHEHHUS U YPAaBHEHUS, CBOJAMMBIE K KBAJIPATHBIM, C IOMOIIBIO TOKIECTBEH-
HBIX NPE0Opa30BaHMIA;

peuiaTh ypaBHEHUsI CIOCOOOM PA3JIOKEHUS Ha MHOYKHUTENN U 3aMEHbI IEPEMEHHOM;

peniaTh IPOCThIE U CIIOXKHBIC 33/1a4U PA3HBIX TUIIOB, a TAKXKE 33/]a4M MOBBIILICHHON TPYAHOCTH;
KCIMOJIb30BaTh Pa3HbIE KPATKHE 3aIIMCH KaK MOJICJIM TEKCTOB CJIOXHBIX 3aJ1ay JUIsl TOCTPOCHUS MOUC-
KOBOM CXEMBI U PELICHUS 3aa4;

pasnuyaTh MOJICNIb TEKCTa U MOJIENb PEUICHUs 3a/1aui, KOHCTPYUPOBATh K OJJHOM MOJIEIH pelIeHUs
HECJIOKHOM 3a7]a4M pa3HbIe MOJIEIN TEKCTa 3aJ1auu;

3HaTh ¥ PUMEHATH 00a crioco0a pemeHus 3a1a4 (0T TpeOOBaHUs K YCIOBHIO U OT YCJIOBHS K TPeOO-
BaHUIO);

MOJICTTUPOBATH PACCYKICHUS TPU TTOUCKE PEIICHHUS 33]1a4 C TTIOMOIIBIO Tpad-CXEeMBI;

BBIJICJISITH 3TAIbI PEIICHUS U COACP>KaHUSI KaX 00 dTara;

YMETh BHIOMPATH ONTUMAJIbHBINA METOJI PEIICHUS 3a]]a4l U OCO3HaBaTh BEIOOP METO/Ia, pacCMaTpu-
BaTh Pa3JINYHbIC METO/IbI, HAXOAUTH Pa3HbIC PEIICHUS 3a]a4H, €CIIU BO3MOXHO;

aHAIM3UPOBATH 3aTPYIHEHUS TIPU PEIICHUH 337124,

BJIAJIETh OCHOBHBIMHU METOJIAMU PEIICHUS 3a7a4 Ha CMECH, CIIJIaBbl, KOHIICHTPAIIHI

9 kjacc

1. AnreOpanyeckue BbIpaKeHUsI
Buinycknux nayuumes:

OTIEPUPOBATH TMOHATUSIMHU «TOXKJIECTBOY, «TOKAECTBECHHBIC IPEOOPa30BaHM», PEIIaTh 3aJa4H, CO-

Jeprkanie OyKBeHHBIE JaHHBIC, pabdoTaTh ¢ GOpMyIIaMu;

OTIEpPUPOBATH TOHATHIMHU «KBAJIPATHBIA KOPEHBY, IPUMEHSTH €r0 B BBIYHUCIICHUSX;

BBINOJIHATH MPeo0pa3oBaHKe BEIPAXKEHUH, COJIEpKAIMX CTETNEHH C LEIbIMH MTOKa3aTeIsIMHI U KBaJl-
paTHbIe KOPHU;

BBITIOJIHATH TOXK/IECTBEHHBIE TIPe00Pa30BaHUs pAllHOHALHBIX BRIPAKCHUN HA OCHOBE MPABUII JACH-
CTBHMI Ha/l MHOTOWIEHAMH U alreOpandecKuMu IpoOsiMH;

BBITIOJHATE Pa3IOKEHHE MHOTOUWJICHOB HA MHOXKUTEITH.

BblnyCKHMK noOJydum 603MOHCHOCNIb HAYUYUMDbCAL.

BBITIONTHATH MHOTOIIIATOBBIE MTPE00Pa30BaHUS PAIIHOHATBHBIX BBIPAKEHUH, IPUMEHSIS IIMPOKUI
HabOp croco0OB U MPUEMOB;
MIPUMEHSITHh TOXKISCTBEHHBIC TIPEOOpaA30BaHUs JJIs PEIICHUS 3a1a9 U3 Pa3IMYHBIX Pa3/IeiioB Kypca.

2. YpaBHeHus
Buvinycknux nayuumcsi:

peniaTb OCHOBHBIE BH/Ibl PAlMOHAIBHBIX YPABHEHUM C OJTHOM NIEPEMEHHOM, CHCTEMBI ABYX ypaBHE-
HUM C JBYMs IIEPEMEHHBIMU;

IIOHUMATh YPaBHEHUE KAaK BAXKHEHIIYI0O MATEMAaTUYECKYIO0 MOJEIb JUUISl OIIMCAHUS U U3YYEHUS PA3HO-
0o0pa3HBIX pealbHbIX CUTYallUH, peliaTh TEKCTOBbIE 3a/1a4M aNre0OpandyeckuM METOJI0M;
MIPUMEHSTH rpauuecKkre MpeCTaBICHUs ISl UCCIeI0BaHUSl YPaBHEHU, UCCIIeIOBAaHUS U PEIICHUs
CUCTEM YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

Bbll’lyCKHuK noJiyuyum 603MOANCHOCNIb HAYYUMDbCAL!

CHEIMaJIbHbIM IPUEMAMU PEIIECHNs YPABHEHUN U CUCTEM YPAaBHEHMI; YBEPEHHO ITPUMEHSTD aIrapaT
ypaBHEHUH AJIs pelIeHus] pa3HOOOpa3HbIX 3a7]a4 U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, TPAKTUKY;
PUMEHSTH rpadudyeckue NpeaCcTaBICHUs A1 HCCIeI0OBaHUs yPaBHEHUH, CUCTEM YpaBHEHHMIA, CO-
JepKamux OyKBeHHBbIE KO3 OUITMCHTHI.



3. HepaBeHncTBa
Buinycknux nayuumes:
¢ [MOHUMATb TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHLIC C OTHOICHUCM HCPABCHCTB, CBOMCTBA YHUCIO-
BBIX HEPABEHCTB;
® peliaTth JIMHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U X CUCTEMBI; pelllaTh KBaIpaTHbIC HEpPaBEH-
CTBa C ONOPOH Ha rpaduyecKue NpeaCTaBICHNUS;
® [PUMEHSTH annapaT HepaBEHCTBA [ PEIICHUs 3a/1a4 U3 Pa3IMYHbIX pa3/esioB Kypca.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:
® Pa3HOOOpPA3HBIM MPHEMaM JIOKa3aTeILCTBA HEPABEHCTB; YBEPEHHO MIPUMEHSIThH anmnapaT HEPaBeHCTB
JUISL peIlieHus] Pa3HOOOPA3HBIX MAaTEMATHUECKUX 3a/1a4, 3a7a4 U3 CMEXKHBIX MMPEJIMETOB U MPAKTUKH,
® [PUMEHSATH rpadUUecKue MPEICTABICHHUS IS HCCIIEAOBAaHUS HEPABCHCTB, CHCTEM HEPABEHCTB, CO-
JepKamux OyKBeHHbIE KOO OUITMCHTHI.

4. YucnoBble MHOKECTBA
Buinycknux nayuumes:
® [IOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C IIOHATHEM MHOKECTBA, BBITIOJIHATH ONEpallUuU
HaJl MHOKECTBAMU;
® JCIOJIb30BaTh HAYaJIbHBIE TIPEJICTABIICHUS O MHOYKECTBE JICHCTBUTEIHHBIX YHCEIL.

Buinycknux nonyuum 603mMoHCHOCMb HAYYUMbCA:
® pa3BHBATH MPEICTABICHUE O MHOXKECTBAX;
e pa3BHBATH MPEJCTABICHHUE O YMCIIC U YHCIOBBIX CHCTEMaX OT HATYPaJIbHBIX JI0 JCHCTBUTEIHHBIX YH-
Cell; O POJIM BBIYUCIICHHI B TIPAKTUKE;
® Da3BUBATh U YIIyOUTh 3HAHUS O ACCATUYHOM 3aITUCH JCHCTBUTEIBHBIX YUCEN (IEPUOAMUYECKUE U HEe-
MIEPUONYCCKHUE APOOH ).

5.OyHKIMU
Buinycknux nayuumces:
® [IOHUMAaTh U HUCIOJIb30BATh ()YHKIIMOHAJILHBIE IOHSTHUS, S3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HaUe-
HUSA);
® CTPOUTH IpadMKH dJIEMEHTAPHBIX (PYHKIUH, HCCIe0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE
M3Y4EHHUs TOBEJCHUS X TPaUKOB;
® [IOHUMAaTh (PYHKIIHIO KaK BaXKHEHUIIYI0 MATEMaTUYECKYIO MOJIEJIb JUIs OITMCAHUS ITPOLIECCOB U sBJIE-
HUI OKPYKAIOIIEr0 MUPA, IPUMEHSTh (DYHKIIMOHATIBHBIN SI3BIK JUIS OTMCAHMS U MCCIIeI0BaHUs 3aBU-
CUMOCTEN MEeXy (PU3NUECKMMH BEIMYMHAMY;
® [IOHMMAaTh U UCIOJIB30BATh S3bIK MOCIEA0BATEIBHOCTEN (TEPMHUHBI, CUMBOJINYECKHE 0003HAYECHMUS);
® PUMEHATH POPMYJIbI, CBA3aHHBIE C APUPMETHUECKON U T€OMETPUUECKON MOCIIE0BaTENbHOCTIMU, U
anmnapart, cQOpMHUPOBAaHHBIN MIPU U3YUEHHUH IPYTHX Pa3AesioB Kypca, K peHIeHHUIO 3a1a4 U3 pealbHON
KU3HU.

BblnyCKHLlK noydyum 603MONCHOCMb HAYYUMbCA.

® IIPOBOJUTH MCCIIEIOBAHUS, CBI3aHHbIE C N3YYEHHEM CBOMCTB (DYHKIIHI, B TOM YHUCJIE C UCIOIb30Ba-
HUEM KOMIBbIOTEpa; Ha OCHOBE I'paMKOB U3YUEHHBIX (QYHKIUI CTPOUTH O0jIee CIIOKHBIE TpapUKU
(Kyco4YHO-3aJJaHHbIE, C «BBIKOJIOTHIMU» TOUKAMH U T.I1.);

® ICIOJIb30BaTh (PYHKIMOHAJIbHBIE MTPEICTABICHUS U CBOMCTBA (QYHKIIUI JIJIs1 peIeHHs] MaTeMaTHye-
CKMX 3aJ1a4 U3 pa3iIMYHBIX PAa3eNoB Kypca;

e peniaTb KOMOMHUPOBAHHBIE 33]]aUU C IPUMEHEHHEM (HOopMYJ N-TO WieHa U CYMMBI N MEPBBIX YWICHOB
apu(MeTHyecKoil U reoOMeTpUUECKOM Mporpeccuii, MpUMEHsIsI IPH 3TOM annapaT ypaBHEHHH U Hepa-
BEHCTB;

® [IOHHMMAaTh aApU(PMETHUECKYIO U TEOMETPHUECKYIO MPOrPECCUU KaK (DYHKIIMU HATYpaIbHOTO apry-
MEHTAa; CBSA3bIBATh apU(PMETHUECKYIO IPOTPECCHIO C IMHEHHBIM POCTOM, TEOMETPHUYECKYIO- C IKCIIO-
HEHIUAJIBHBIM POCTOM.
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6. DJIeMEeHTBI IPUKIAAHON MaTEMATUKHI
Buinyckuux nayuumes:
® ICIIOJIB30BATh B XOJI€ PEIICHHUS 3a/1a4 dJIEMEHTAPHBIC MIPEICTABICHHUS, CBI3aHHBIC C IPUOIIMKECH-
HBIMU 3HAYCHUSIMH BEJIMYWH;
®  UCIOJB30BATh MPOCTEHINNE CITOCOOBI MPEICTABIICHUS M aHAJIN3a CTATUCTUYCCKHUX JIaHHBIX;
® HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4allHOTO COOBITHS;
e pemath KOMOMHATOPHBIE 33/1a4U HA HAXOXKICHHUE YKCIIa O0BEKTOB HIIM KOMOMHALIUH.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCAL:

® [IOHHMMAaTb, YTO YUCIIOBBIC JTAHHBIE, KOTOPHIE UCIOIB3YIOTCA JJISl XapaKTEPUCTUKU OOBEKTOB OKpYKa-
IOLIET0 MUPA, SBJIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO IO 3aIIMCH IPUOJINKEHHBIX 3Ha-
YEeHUH, coIepKaIINXCsl B MH(POPMAIIMOHHBIX HCTOUHUKAX, MOXKHO CYIHTbH O MOTPEUTHOCTH MPUOIIHU-
KCHMS,

® [IOHHMMaTb, YTO MOTPELIHOCTh PE3yJIbTaTa BBIYMCICHUN JOKHA ObITH COM3MEPHMA C IOTPELUIHOCTHIO
HCXOJHBIX JIaHHBIX;

® TIEPBOHAYAIILHOMY ONBITY OPTaHU3AUH cOOpa JaHHBIX MPHU MPOBEISCHUH OIIPOCa OOIIECTBEHHOTO
MHEHMSI, OCYLLECTBIATh UX aHAIN3, IPEJCTABIATh PE3Yy/IbTaThl ONIPOCa B BUJIE TAOJIHULIbI, AUATPAMMBbI;

® OIBITY IPOBEACHNUS CIIy4alHbIX dKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPHOTO MOJEIIN-
pOBaHMsI, UHTEPIIPETALIMM UX PE3YJIbTATOB;

® HEKOTOPBIM CIIELHAIbHBIM IPUEMaM PELLICHUsI KOMOMHATOPHBIX 3a/]1a4.

Conep:xanue yueOHOro npeamera
7 ki1acc

1. JIuHeiiHOe ypaBHeHHe € OIHOI NepeMeHHOMH

Beenenue B anre6py. YpaBHeHue ¢ ogHoi nepemeHHoil. Kopenb ypaBHeHus. CBONCTBa YHCIOBBIX pa-
BEHCTB. PaBHOCUIIBHOCTD ypaBHEeHUH. JIuHeliHOe ypaBHEHHE. Perienre TeKCTOBBIX 3a7a4 ajiredpandeckium
CIIOCOOOM.

2. llenbie BbIpaKeHUs

ToxnectBo. ToxaecTBEHHO paBHbIE BbIpaskeHUs. CTeneHb ¢ HaTypalbHbIM MTOKA3aTEeIEeM U €€ CBONCTBA.
OpnowieHsl 1 MHOrouIeHbl. CTeneHs MHOrowIeHa. ClI0KEHUE U BBIYUTAHUE, YMHOKEHNE MHOTOWICHOB.
®opMyJIbl COKPALLIEHHOTO YMHOXKEHUS, pa3HOCTH KBaapaToB. [IpeoOpa3oBaHue 11€10T0 BHIPaKEHUSI B MHO-
rowieH. PaznokeHne MHOrOWIEHOB HA MHOKUTENIN. MHOTOWIEHBI ¢ OJIHOM nepeMeHHoN. KopeHb MHOTO-
wieHa. KBagpatHslii TpexuseH. Pazino)keHne KBapaTHOrO TPEXWICHA Ha MHOXKUTENN. Pa3HOCT U cymMma
IBYX BBIpaXCHUM.

3. ODyHKkuuu

OcHOBHBIE TIOHATHS. 3aBUCUMOCTH MKy BenmrmunHaMmH. [lonarue Gpynkmuu. O6macte onpeneneHus 1 MHO-
&KecTBO 3HaueHUH ¢pyHkuuu. CrnocoOrl 3aganus Gpynkuuu. I'padux Gynkiuu. CoiicTBa GyHKIIMH, UX OTOO-
paxeHue Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEHN, 0TOOpa)KaIOLIUX pealibHbIe npouecchl. JInHei-
Has QyHKIM, ee rpaduK U CBOHCTBA.

4. CucreMbl JHHEHHBIX YPABHEHHUH C ABYMs IepeMEHHbIMH

VYpaBHeHuUs ¢ IByMs IepeMEHHBIMU. PaBHOCHITBHOCTH cucTeM. CUCTEMBI IBYX JIMHEWHBIX YPABHEHHH C
IBYMS IEpEMEHHBIMU. PelieHre cucreMsl ypaBHEHHH rpadMuecKuM, METOJJOM TOJICTAHOBKH U CIIOKEHUEM.
Pemenue 3a1a4 ¢ MOMOIIBIO0 CUCTEM JIMHEHHBIX YpaBHEHHH. 3aposk/ieHue anreOpsl B HeApax apupMEeTHKH.
Anb-Xopesmu. Poxnenne 6yksenHoi cumBoiuki. I1. @epma, @. Buer, P. [lekapt. cTopus Bompoca o
HaX0XAeHUU (HOpMYIT KOpHEH anredpanyecKkux ypaBHEHHH.



8 kiaacc

PanuoHabHbIE BBIPAKEHUS

Anrebpanueckas 1po0b. JlomycTUMbIe 3HAUYSHHS IEPEMEHHBIX B APOOHO-PallMOHATIBHBIX BhIpakeHusX. Co-
KpaieHue ainredpandeckux apooeit. [IpuBenenue anredpandeckux Apoodeit k oOmeMy 3HameHaremo. Jlei-
CTBHS C alreOpanvdecKuMu JApOOsIMH: CII0KEHUE, BEHIUNTAHUE, YMHOXKECHHUE, JICIICHUE, BO3BEACHUE B CTEIICHD.
CreneHs ¢ 1ebIM N0Ka3zatesieM. Penienne 1poOHO-paluoHanbHbIX ypaBHEHUH. MeTobl pelieHus ypaBHe-
HUI: METOJIbI PABHOCUJIBHBIX ITPe0Opa3oBaHuil, METO 3aMEHBI IEpEeMEHHOMH, rpaduueckuii Mmeroa. DyHk-

k
us y=— u ee rpaduxk.
X

KBaaparnbie kopHu. JlelicTBUTEeIbHbIE YN CJIA
2
OyHkiusa y=x ¥ ee rpaguk. ApuMeTnaeckuil KBaapaTHbIH KopeHb. [IpeoOpazoBaHue BEIpaxkeHUi, co-

JEpIKaIMX KBaJIpaTHbIC KOPHU: YMHOKCHHE, JIEJICHUE, BBIHECEHUE OOIIET0 MHOKHUTEIS 3-110/] 3HAK KOPHS,
BHECEHUE MHOXHUTEIS O] 3HaK KOpHSA. MHOXecTBO U ero aneMeHThl. [loamuoxecTBo. Onepaiuu HaJl MHO-
’KecTBOM. MHOKECTBO AeicTBUTENbHBIX uncen. OyHKIms y=+/x U ee rpaduk.

3. KBagpaTHble ypaBHeHHs

KBanpatubie ypaBHeHus. HenonHbie kBagpaTHbIE ypaBHEHHUS. JJMCKPUMUHAHT KBAaPAaTHOI'O YPABHEHUS.
dopmyna kopHel kBaapaTHoro ypaBHeHus. Teopema Buera. Teopema, oOpatHast Teopeme Buera. Pemenue
KBaJIPATHBIX YPABHCHHIA: UCIIOJIb30BaHUE (DOPMYIIBI i1l HAXOXKJICHUSI KOpHEH, rpaiuecKuii MeTO 1 pere-
HUS, Pa3lIOKEHHE HA MHOXKHUTEIH, TOA00p KOpHEl ¢ UCoIb30BaHueM TeopeMbl Bueta. KonnuecTBo kopHei
KBaJI[paTHOI'O0 YPAaBHEHUS B 3aBUCUMOCTH OT €r0 JUCKPUMUHAHTA. BUKBapaTHbIC ypaBHEHHS. Y paBHCHUS,
CBOAMMBIE K KBajipaTHbIM. KBagpaTHble ypaBHEeHUs ¢ napameTpoM. KBaapaTHbIN TpexXwieH

9 kJaacc

1. HepaBencrBa
HucnoBble HEPABEHCTBA M UX CBOMCTBA. [[ousieHHOE CIIOXKEHNE U YMHOKEHUE YUCIIOBBIX HEPaBEHCTB. JIu-
HEWHBIE HEPABEHCTBA C OJHON NEPEMEHHONU U UX CUCTEMBI.

2. KBagparnuHas pyHKuust
Oyukuus. CoiictBa pyHkuuit. KBagpaTHelii TpexwieH. Pa3noxeHne KBaapaTHOrO TpeXwieHa Ha MHOXKH-

2
tenn. OyHkiwms y=ax  +bx+c, ee cBoiictBa u rpaduk. Crenennas gpynkuus. Llenoe ypaBaenue. IpodHO-

panuoHalbHbIe ypaBHEHUsA. HepaBeHCTBa BTOPOM CTENEHU C OJHOU IIEpEMEHHON. MeTol HHTEPBAIOB.
VYpaBHeHUe ¢ ABYMs MTEpeMEHHBIMU U ero rpaduk. CucteMbl ypaBHEHHH BTOpo crenenu. Penenue 3anau ¢
IIOMOILIBIO CUCTEM YPAaBHEHUH BTOPOH cTeneHu. HepaBeHCTBa ¢ AByMs IIEPEMEHHBIMU U UX CUCTEMBI.

3. DJieMeHThI NPUKJIAAHOH MaTEeMaTHKH

MaremaTtnueckoe moaenupoBanue. [IporentHsie pacuetsl. [IpubnmkenHble BerunciaeHus. OCHOBHBIE Mpa-
BUJIa KOMOMHaTOpuku. OTHOCHUTENBHASI YACTOTA M BEPOSITHOCTh CilydaiiHOro coOnThs. Kinaccuueckoe orpe-
JieJieHne BeposATHOCTU. HavanbHble CBEEHUS O CTATUCTHUKE.

4. YucaoBblie MmocCjaea0BaTC/JIbHOCTH



YucnoBble mOCae10BaTENbHOCTH. ApudMeTHueckasi U reoMeTpuueckas nmporpeccuu. @opMyibsl N-ro 4ieHa
¥ CyMMBI TIEpBBIX N YJIEHOB Mporpeccuu. beckoneyHo yObIBarolias reoMeTpruuecKast Iporpeccusi. 3aposxie-
HuUe anreOpbl, KHUTa O BOCCTAHOBJIEHUWHU U MPOTUBOIIOCTaBlIeHnHn Myxammena anb-Xopesmu. Mcropus dop-
MHUPOBaHHS MAaTEMAaTHUECKOTO s13bIKa. McTopus pa3BUTHS TOHATHS (YHKIUH.

TeMaTnyeckoe NJIAHNPOBAHUE

7 kaace
Ne Ha3Banue pa3nena KoanyecTBO 4acoB
pa3iena
1 JInHeiiHble ypaBHEHUS C OJJHOM TEPEMEHHOMN 154
2 Llenbie BbIpaKEeHUS 504
3 OyHKIUU 12y
4 CucreMbl TUHEHHBIX YPaBHEHUI C ABYMS IEPEMEH- 184
HBIMH
5 IToBTOpEeHNE 74
NTOI'O: 1024
8 kiacce
Ne Ha3Baunue pa3aena KounvecTBo yacoB
pa3jiena
1 PanyoHanbpHbIE BRIpaXKEHUS 44 4
2 KBanpathble KopHU. JIeHCTBUTENbHbBIE YHCTA 254
3 KBanpaTHble ypaBHEHUS 264
4 [ToBTOpeHune T4
HUTOI'O: 1024
9 kJaacc
Ne Ha3Banue pa3nena KounvecTBO yacoB
pa3jiena
1 HepaBenctpa 214
2 KBanpatnunas QyHKIus 324
3 DNeMEHThI NPUKIaJHON MaTEMATUKHI 21y
4 YucIioBeIE MTOCIIE0BATENIBHOCTHA 21y
5 [ToBTOpEHME T4
NTOI'O: 1024




I[InanupyemMble npeaMeTHbIE pe3yJbTaThl
IF'EOMETPUsA

7 kJIacc

Buinyckuux nayuumes:

— pacro3HaBaTh Ha 4YepTexkax, PUCYHKaX, MOACIAX U B OKPY)KAIOIIEM MHUpPE IUIOCKUE U IPOCTPaH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPBI;

— pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYIrOJIbHOIO Mapajulesenunesia, MpaBuIbHOW MUpaMUIbl, IH-
JIMHJIpa U KOHYCA;

— ONpeAeNATh MO JUHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHl JHMHEHHBIE pa3Mephbl caMoil (GUTyphl U
Hao0opoT;

— peliaTh 3a/1a4u Ha I0Ka3aTeNbCTBO, OIHMPAsCh HA N3YUYEHHBIE CBOMCTBA (PUTYp U OTHOLICHUN MEXITY
HUMHU U IPUMEHSSA U3YUYEHHBIE METO/IbI I0KA3aTEIbCTB;

pelaTh HECJIOKHBIE 3a/1a4l Ha IOCTPOCHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IIOCTPOCHUSI € ITIOMO-
LIbI0 UUPKYJIS U JIUHEHKU;

— pelaTh NpOCTENINE INIAHUMETPUYECKUE 3a7a4i B IIPOCTPAHCTBE.

— HCIIOJIB30BATh CBOMCTBA U3MEPEHUS JUIMH, IIJIOIMAJEH U YIVIOB IIPY PEIICHUH 3a7a4 Ha HAXO0XKIACHUE
JUIMHBI OTPE3Ka, IJIUHBI OKPYKHOCTH, JUIMHBI IYT'H OKPYKHOCTH, TPaJyCHOU MEpBI yIJIa;

— BBIYMCIIATD JAJIMHBI TMHEHHBIX 2JIEMEHTOB (PUTYp U UX YTJIbI, UCTIOJIB3YS (POPMYJIBI ATTMHBI OKPY>KHO-
CTH W JIJIMHBI TyTH OKPYKHOCTH, GOPMYIIBI IUIOMIaaeH (uryp;

— J1e71aTh 3aMepbl U BBIYUCIIATE 00BbEM IPSIMOYTOJIBHOTO Mapasliesenunesia.

Buinyckuux nonyuum 603mModicHOCmb .

— BBIYUCIATh 00BEMBI IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYp, COCTABICHHBIX U3 MPSIMOYIOJb-
HBIX [TapajuIeIeIUIIeIOB;

— yrinyOuTh U pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax; HAYUUTHCS
pelaTh 3aa4i Ha IOCTPOEHUE METOJOM F'€OMETPUUECKOT0 MECTAa TOUEK U METOJIOM M0A00MS;

— OBJAJETh TPAJULIMOHHON CXEMOM pelIeHus 3a/1a4 Ha MIOCTPOCHUE C IOMOIIBIO IUPKYJIS U JINHEUKU:
aHaJINU3, IOCTPOEHUE, 10KA3ATEIbCTBO U UCCIICOBAHUE;

— MPUOOPECTH OTBIT UCCIIEIOBAHUS CBOMCTB MJIAHUMETPUUECKUX (DPUTYpP C TOMOIIBI0 KOMITBIOTEPHBIX
[IpOrpamMM; MIPUMEHSATH ITOHATHE Pa3BEPTKU JIS BBIIIOJHEHMS IIPAKTUYECKUX PACYETOB.

8 ki1acc

Buinycknux nayuumcs:

— MOJIb30BaThCS A3BIKOM F€OMETPHUH JJISi OMUCAHUSI TIPEIMETOB OKPYKAIOIIEr0 MUPA U UX B3aUMHOIO
pacmoIoXKeHUS;

— pacrno3HaBaTh U U300pakaTh Ha YepTEekKaxX U PUCYHKaX reoMeTrpuueckrue GUrypbl U X KOHQUrypa-
IINH;

— HaXOJUTh 3HAYEHUS JIUTMH JIMHEHHBIX JIEMEHTOB (DUTYP U UX OTHOIICHUS, TPATYCHYIO MEpPY YIJIOB OT
0 no 180°, mpuMeHsisi onpeieeHns, CBOWCTBA U IPU3HAKU (PUTYp U MX 3JIEMEHTOB, OTHOLIEHUs duryp (pa-
BEHCTBO, 1101001€, CHMMETPHUH, TIOBOPOT, MapaslIeIbHbIH MepeHoc);

— ONEpUPOBAThH C HAYAIbHBIMU MOHSATUSIMU TPUTOHOMETPHUH U BBITIOTIHATH dJIEMEHTApHbIE OTlepaIiiy Hajl
(bYHKLIHSMU YTIIOB;

— pemIaTh 3aJa4u Ha JI0Ka3aTelbCTBO, ONUPAsACh HA U3yYCHHbIE CBOMCTBA (PUTYp M OTHOIICHUH MEXIY
HUMU U IPUMEHSS N3YUYE€HHBIE METO/IbI I0KA3aTEeNIbCTB;

— pelaTh HECJIOKHBIE 3a]a4l Ha IOCTPOEHUE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS C ITOMO-
IO LUPKYJISL U JINHEHKY;

— pemark npocTeiire MIaHUMETPUUYECKHE 3aJa4l B IPOCTPAHCTBE.
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— UCTIONIB30BAaTh CBOMCTBA M3MEPEHUS JJIMH, IUIOMAACH U YII0B IPU PEIICHUH 33734 Ha HAXOXKICHHUE
JUTUHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI IYTU OKPY>KHOCTH, TPaIyCHON MEpHI yIiia;

— BBIYUCIIATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCTIONB3Ys (POPMYIIBI JUTMHBI OKPYKHO-
CTHU ¥ JUTMHBI YT OKPYKHOCTH, (hOPMYIIBI TUTOIIa e huryp;

— BBIUMCIIATH IUIOMIAN TPEYTOIbHUKOB, TPSIMOYTOJIbHUKOB, ApaJJIeIOTPAMMOB, Tpareuui, KpyroB u
CEKTOPOB;

— BBIYUCIIATH JUIMHY OKPY>KHOCTH, JJIMHY AYTH OKPY>KHOCTH;

— pemaTh 3a/1a4M Ha JI0KAa3aTeIbCTBO C MCIIOJIb30BaHHEM (DOPMYIT JITMHBI OKPYKHOCTH U JJTUHBI AyTH
OKPY)KHOCTH, GOpMYyIIT IToIaaen puryp;

— pelmaTh MPaKTUYECKHE 3a7a4M, CBSI3aHHBIC C HAXOXKACHHEM T'€OMETPHUECKUX BEIMYMH (MCHOIb3YS
IpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPECTBA).

Buinyckuux nonyuum 603mMo#CHOCTY .

— OBJIAZICTh METOJIaMU PELICHMs 3a]1a4 Ha BBIYMCIICHUS U JOKA3aTEJIbCTBA: METOJOM OT IIPOTUBHOIO,
METOAO0M NMOA0OUS, METOIOM Iepedopa BAPMAHTOB U METOAOM I€OMETPUYECKUX MECT TOYEK;

— MIPUOOPECTH OTIBIT IPUMEHEHUS alNTreOpandecKoro U TPUTOHOMETPHYECKOTO aniapara v uae IBUKe-
HUS IIPU PELLIEHUU T€OMETPUYECKHUX 3a/1a4;

— OBJIAJIETh TPAJULIMOHHOW CXEMOW peIeHUs 3a7a4 Ha ITIOCTPOEHUE C IIOMOIIBIO IUPKYJIS U JIUHEHUKU:
aHaJIn3, IOCTPOCHHUE, NOKA3ATEIbCTBO U UCCIIECIOBAHMNE;

— peliaTtk 337a4i Ha IOCTPOSHHUE METO/I0M F€OMETPUUECKOTO MECTa TOUEK U METOJIOM MOI00uS;

— IPUOOPECTH OMBIT MCCIIET0BAHUS CBOWCTB IUIAHUMETPUUECKUX (UIYp C MOMOULIbI0 KOMIIbIOTEPHBIX
IIPOrpaMM;

— IPUOOPECTH OIBIT BHIIOJIHEHHUS IPOEKTOB IO TeMaM: «I eoMeTprudeckue npeoOpa3oBaHus Ha IIJIOCKO-
ctny, «IlocTpoeHune oTpe3KoB 1o hopmye»;

— BBIYMCIIATH IUIOINAAN (GUTYP, COCTABICHHBIX U3 JBYX WIM OoJiee NPSMOYToJIbHUKOB, Tapaljieorpam-
MOB, TPEYI'OJIbHUKOB, Kpyra U CEKTOpa;

— BBIYUCIIATH IUIOMIAA MHOTOYTOJIBHUKOB, UCIIONIb3Ysl OTHOIIEHUs PABHOBEIMKOCTH M PABHOCOCTAB-
JIEHHOCTH;

— IPUOOPECTH OMBIT MPUMEHEHUS aNTreOpanyecKoro U TPUrOHOMETPUYECKOTO armapara U uaei Juxe-
HUs IIpU PEILIECHUH 3a1a4 Ha BBIYKMCIICHHE IIIOIIAAE MHOTOYT OJIbHUKOB.

9 kJaacc

Buinycknux nayuumes:

— BBIYUCIIITH JUIMHY OTpE3Ka M0 KOOPAMHATAM €r0 KOHIOB; BBIYHMCIIATH KOOPAWHATBI CEPEIUHBI OT-
pesKa;

— UCIOJIB30BaTh KOOPAVHATHBIA METOJ ISl U3yYEHHUS CBOMCTB MPSMBIX U OKPYKHOCTEH; ONIEPUPOBATH
C BEKTOpaMHU: HaXOAUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB, 3a/IaHHBIX T€OMETPUYECKH, HAXOIUTh BEKTOP,
PaBHBIN IIPOU3BEACHUIO 33JaHHOI0 BEKTOpa Ha YUCIIO;

— HaXOAUTh JJIsI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMM: JJINHY BEKTOPA, KOOPJINHATH CyMMBI U pa3HO-
CTH JBYX U OoJiee BEKTOPOB, KOOPIUHATHI TPOU3BEICHNS BEKTOpA HA YHUCIIO, IPUMEHSIS IPU HEOOXOIMMOCTH
COUYETaTEIbHBIN, IEPEMECTUTEIBHBIN U PACIIPEACIUTEIbHBINA 3aKOHBI;

— BBIYHCIIATH CKAIIPHOE NPOU3BEICHUE BEKTOPOB, HAXOAUTH YTOJ MEK/ly BEKTOPAMH, YCTAHABINBATh
MEPIEHIUKYIISIPHOCTD MIPSAMBIX.
Buinyckuux nonyuum 603mMo#CHOCY .

— MPUOOPECTH OMBIT UCITIOJIB30BAHUS KOMITBIOTEPHBIX MTPOrpaMM JUIsl aHaJIM3a YaCTHBIX CIy4aeB B3a-
MMHOI'O PacOJIOKEHUS OKPYKHOCTEN U MPSIMBIX;

— NMpUOOPECTH OMBIT BHIMOIHEHUSI POEKTOB Ha TeMy «lIprMeHeHrne KOOpJMHATHOT'O METOo/1a IIPH pe-
LICHUU 33]1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBOY;
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— OBJIAZICTE BEKTOPHBIM METOAOM JIA PCIICHUSA 3a1a4 Ha BBIYMCIICHUEC U 10KA3aTCIIbCTBO, HpI/IO6peCTI/I
OIIBIT BBITIOJIHCHUSA IIPOCKTOB HA TCMY <<HpI/IMeH€HI/IC BCKTOPHOI'O MCTOAA MMPU PCHICHUHA 3a/1a4 Ha BbIYUCIIC-
HHUC U JOKa3aTCIbCTBO».

Conepkanue yueOHOro npeamera
7 kaacc

1. lIpocreiimme reomerpuyeckne GUIrypbl U X CBOMCTBA
Touku u npsmbie. OTpe3ok u ero junHa. Jlyd. Yron. M3mepenue yrinoB. CMeKHbBIE U BEPTUKAIbHBIEC YTJIBL.
[lepnenaukynspHble TpsiMble. AKCUOMBI.

2. TpeyrojabHuku

PaBubie TpeyronpHuKH. BeicoTa, Menuana, buccekTpuca TpeyroibHuka. IlepBoiii U BTOpOI MpU3HaKy pa-
BEHCTBA TPEYroJbHUKOB. PaBHOOEApEHHBII TPeyroibHUK U ero cBoicTBa. [Ipu3Haku paBHOOEPEHHOTO Tpe-
yrojpHuKa. TpeTuil npu3HaKk paBeHCTBA TPEYrOJIbHUKOB. Teopemsl.

3. lapaauenbHbie npsiMbie. CyMMa YIJIOB TPeyroJibHHKA
[TapannensHbie npsmele. [Ipusnaku napamuiensHocTy npsiMbIX. CBONMCTBA NapauleabHbIX NpAMbIX. Cymma
yri0B TpeyrojpHuka. [IpsimoyronbHblil TpeyroapHuK. CBOWCTBA NIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OxpyxHOCTH M KpYT. ['eoMeTpryecKkue nocTpoeHust

I'eomeTpuueckoe mecto Touek. Hekoropeie cBoiicTBa okpykHOoCTH. KacarenbHas k okpyxkHocTH. OnrcaH-
Has U BIMCAHHAsl OKPYKHOCTH TPEYToJIbHUKA. 3a7a4i Ha MOCTpOeHue. MeTo1 reOMETPUIECKIX MECT TOUEK
B 3aJla4ax Ha MOCTPOCHHUE.

8 ki1acc

1. YeTbIpéxyroJbHUKH

YeTrIpEXyroapHUK U €ro 31neMeHTsl. [lapamnenorpamm. CBolicTBa napaienorpamma. Ilpusnaku napane-
norpamma. [Ipsmoyronsauk. Pom6. KBanpar. Cpenusist TuHUS TpeyrojabHHUKaA. Tpanenus, BUAbI TparenuH,
cBoiicTBa. [leHTpanbHble U BucaHHbIe yruibl. OnMcaHHas U BOUCAaHHAsI OKPYKHOCTH YEThIPEXYTOJIbHUKA.

2. ITono6ue TpeyroJLHUKOB
Teopema ®aneca. Teopema o MponopIHOHAIBHBIX 0Tpe3kax. [lomoOHbIe TpeyronbHUKH. [1epBblii mpru3Hak
0100Ms1 TPEYroJIbHUKOB. BTOpO# 1 TpeTuil mpru3HaKu NoA00us TPEYTrOJIbHUKOB.

3. Pemienne npsiMoyroJibHbIX TPeyroJibHUKOB
MeTtpHuueckue COOTHOLIIEHHUS B IPSAMOYTOJIbHOM TpeyroibHuKe. Teopema [Tudaropa. Tpuronomerpuueckue
(GYHKIIUM OCTPOrO yIiia MpsIMOYTOJIbHOTO TPEYToIbHUKA. Pelienne npsMoyroibHbIX TPEYTrOJIbHUKOB.

4. MHoroyroasHuku. Ilnomaas MHOIoOyroJibHUKA
MHoroyronsauky. [Iordarue miomanu MEoroyroiasHuka. [limomans MHoroyronssuka. Ilnomans napasmieno-
rpamMa. [lmomans Tpeyronpauka. [Lomans Tpaneuun

9 kjacc

1.Pemienne TpeyroJibHUKOB

Tpeyronbauku. CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOrO YIJia MPsIMOYTOJIbHOTO TPEYTOJIbHUKA U YT-
710B oT 0 10 180. ®opMyibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJHOTO U TOTO K€ yTJIa.
Pemenue tpeyronbHuKoB. TeopeMa CHHYCOB U TeOpeMa KOCUHYCOB
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2.IlpaBuJibHbIE MHOTOYTOJIbHUKH

MHoroyronsHuky. [IpaBuiIbHBIE MHOTOYTOJIBHUKH. I3MepeHne reoOMeTpU4eCKUX BEIUYMH. J[IIMHa OKpYX-
HoCTH. JlymHa nyru okpyxHoctu. Inomane Tpeyronsnuka. [lonstue ninomanu kpyra. [lnomans cexropa.
OTHoIIeHNE IIoMAAeH MmoT00HBIX Guryp.

3.JlekapToBbI KOOPAUHATHI HA MJIOCKOCTH

dopmya pacCTOSIHUS MEXITy ABYMs TOUKaMu. KoopamHaThl cepeTuHbI OTpe3Ka. Y paBHEHUE (QUTYPHI.
VYpaBHEHHE OKPYKHOCTHU U MPSAMOHN. YTIIOBOH KO3 (HUIIUEHT IPSIMOA.

4. BekTOpBI

[Tonstue BexTopa. Moayinb (ayinHa) Bektopa. PaBHble Bektopbl. KosnHeapHsie BekTopbl. KoopanHaTel
BeKkTOpa. CIl10’)KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4ncio. CKalsipHOE IPOU3BEIECHUE
BEKTOpOB. KocHHYC yria Mexay AByMs BEKTOPaMHU.

5.'eomeTpuuecKne nMpeodpa3oBaHusA

[TonsTue o npeobpazoBanuu Guryp. Jpmwkenue ¢purypsl. Buabl aBrmkeHus GUrypsl: napauielbHbli nepe-
HOC, OCEBasi CHAMMETPHSI, IEHTpaIbHAsi CAMMETpUs, TOBOpoT. PaBHbie purypsl. ['omorerus. [lonodue du-

ryp.

TemaTuueckoe IVIAHUPOBAaHUE

7 knace
Ne Ha3panue pasaena KonauyecrBo 4yacos
pasaena
1 [Tpocreiinme reomeTpuyeckue GUrypsl 1 UX cBOicTBa 154
2 TpeyrosnbHUKH 184
3 [TapamnenpHbie npsimple. CymMma yIJIOB TPEYTOJIBHUKA 164
4 OxpykHOCTb U Kpyr. ['eomMeTprueckne noCcTpoeHUs 164
5. [ToBTOpEHME 34
NTOI'O: 684
8 kiracc
Ne HasBanmue pasgena KoimnuecTBo yacos
pasaena
1 UYeThIpexXyroJbHUKH 224
2 [Too0ue TpeyroJbHUKOB 164
3 Pemrenne npsiIMOyrosibHbIX TPEYTOJbHUKOB 144
4 MHuoroyroipsHuK. 1l10111a1p MHOTOYTOJIbHUKA 9y
5 [ToBTOpEeHNE T4
HUTOI'O: 684

13



9 kjacc

Ne Ha3Banue pa3nena KoJsun4yecTBo 4acos
pasaena

1 Pemnrenue TpeyroJibHUKOB 16 4

2 [TpaBWJIbHBIE MHOTOYTOJIBHAKHU Ou

3 JlekapTOBBI KOOPJIMHATHI HA TJIIOCKOCTH 11y

4 BekTopsl 144

5 I'eomeTpuueckue npeodpazoBaHus 104

6 IToBTOpEeHNE 8u
HUTOTI'O: 684
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