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HHOACHUTEJBHAA 3AIIUCKA

Hactosmass PabGouass mnporpamma 1o MaremMaTHKe pa3paboTaHa Ha OCHOBAaHUU
QenepanbHOTO  TOCYIApCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
o0pa3oBaHMs, YTBEPXKACHHOro MnpukazoM MunoOpHayku Poccun ot 17.12.2010 Nel897,
penakuus ot 31.12.2015r., IlpumepHoil ocHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus ot 08.04.2015 r., OcHOoBHOM 0Opa3oBaTeIbLHON MPOrpPaMMbl OCHOBHOTO
obmero oopazoanuss MBOY COILl Ne4 ¢ uzmeneHusimu.

PaGouas mporpamMma neTanu3upyeT U pacKpblBaeT COAEpKaHME CTAHAPTa, OMpPEesieT
o0IIyI0 CTpaTeruio oOydeHUs, BOCIMTAHUS U PAa3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera (Kypca) B COOTBETCTBUU C LIETSIMU €TI0 U3yUEHUsI, KOTOPbIE OIIPEAEICHBI CTaHAaPTOM.

OOyueHne MareMaTuke B 5-9 Kiaccax OCHOBHOM IIIKOJBI HANpaBiICHO Ha JIOCTHIXKEHUE
CIIEAYIOUIUX LeJIei:
v\ B HANPaBJICHUH JIUIHOCTHOr0 PA3BHTHS
— dbopMUpOBaHHE TPEACTABICHUI O MaTeMaTUKE KaK YacTH OOIIEeYeIIOBEYCCKOU
KYJIbTYPbl, O 3HAYUMOCTH MAaTE€MaTHUK{A B PAa3BUTUU IUBWIM3AIMH U COBPEMEHHOTO
o01ecTBa;
—  pa3BUTHE JOTHYECKOT0 U KPUTHYECKOTO MBIIIJICHHS; KYJIbTYPhl PeYH, CIIOCOOHOCTH
K YMCTBEHHOMY 9KCIIEPUMEHTY;
- BOCIIMTAHHE KA4YeCTB JIMYHOCTH, CIIOCOOHOCTh NPHHHUMATH CAMOCTOSITCIBHBIC
pelIeHus;
- (GhOpMHpPOBAHHE KAYECTB MBIIIJICHUS;
- pa3BUTHE UHTEpeca K MaTeMaTH4YeCKOMY TBOPYECTBY U MaTeMaTHUUYECKUX
CIIOCOOHOCTEN;
v\ B MeTanpeAMeTHOM HANPABJIEHUH
— Ppa3BUTHE TPEICTAaBICHUA O MaTeMaTHKe Kak (opMe OIMcaHus W METOJe
MMO3HAHUS JIEHCTBUTEIHHOCTH;
— ¢opmupoBaHHe  OOMIMX  CIMOCOOOB  HMHTEIUIEKTYalIbHOM  JCSTEIBHOCTH,
XapaKTePHBIX JIJIST MAaTCMATHKH;
v' B MpeIMETHOM HANpPaBJIEHHH
— OBJIQJICHWE MATEMaTHYCCKUMH 3HAHUSIMH W YMCHHSIMH, HEOOXOIMUMBIMHU JUIS
OPOJOHKEHHUST O00pa30BaHUS, W3YYCHHS] CMEXKHBIX JUCHUIUIMH., TPUMEHEHUS B
IMOBCEAHEBHOM XKU3HU;
— co3manHue (yHIaMEHTa Ui MaTeMaTU4ecKoro pa3BUTHUS, (HOPMUPOBAHHUS
MEXaHH3MOB MBIIIICHUS, XapAKTEPHBIX I MATEMATHIECKOM JIEATEITBHOCTH.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA MATEMATHKA

Copep:xaHne KypcoB MaTeMaTHUKHU 5 — 6 KJaccoB, anreOpsl U reoMeTpun 7 — 9 KiIaccoB
00BETMHEHO KaK B HCTOPHYECKH CJIOXKMBIIHECS JMHUW (YUCIIOBas, airedpandeckas,
reoMerpuueckas, (QyHKIHMOHAIbHAS WU Op.), TAK U B OTHOCUTEIILHO HOBBIE (CTOXACTHUYECKas
JUHUSA, «pealbHasg MaTemaTuka»). OTAEeTbHO TIPEACTABICHBI JUHUW CIOKETHBIX 3a7ad,
UCTOpUYECKas TUHUSI.

CornacHo ®I'OC ocHoBHOrO 001IeTO 00pa30BaHMs B KypC MaTeMaTHKH BBEICH pa3ies
«Jlorukay», KOTOpBII HE TpeanoaaraeT AOMOJHUTENBHBIX YacOB Ha M3yYEHHUE, a BCTPAUBACTCS B
pazMYHbIe TEMbl KypCOB MaT€MaTUKH W WH()OPMATUKH M TPEIBapsSeTCs O3HAKOMJICHHEM C
AJIEeMEHTaMHU TEOPUU MHOXKECTB.

Marematuka SIBISIE€TCS OJHUM W3 OCHOBHBIX, CHCTEMOOOPA3yIOIIMX MPEIMETOB
IIKOJILHOTO  OOpa3oBaHus. Takoe MeCTO MaTeMaTUKH CpPEeAd IIKOJBHBIX IPEIMETOB
o0ycioBiuBaeT W €€ OCOOYH pPOJIb C TOYKH 3PEHHsS] BCECTOPOHHETO DPAa3BUTHS JHUYHOCTH

YYaIIUXCS.



CO,Z[Gp)KaHI/IC MaATeMaTHu4CCKOIro 06p330BaHI/I$I MPUMCHUTCIIBHO K OCHOBHOM IKOJIC
MpEaACTaBJICHO B BUJC CIICAYIOIINUX COACPKATCIbHBIX pa3acioB.

e  Hamypanvnvie uucna.

e Jlpoou.

e Payuonanvueie uucna.

o Jlelicmeumenvuvie yucna.

e Haenaownas ceomempus.

o [eomempuueckue gucypo.

o U3mepenue ceomempuieckux eauyuUH.

e Ancebpauueckue 8bipadcenusl.

o U3zmepenus, npubaudiceHus, OyeHKuU.

e OnucamenvHas cmamucmuxa.

e Cnyuaiinvie codbimus u 6eposSMHOCHb.

e Kombunamopuxa.

e Mamemamuka 8 ucmopuueckom pa3eumull.

Copnepxanue pasaenoB Hamypanvnvie uucaa. /[pobu. Payuonanenvie uucaa. [leticmeumensbruvle
yycna CIy>XKuT 0a30il AN NanbHEHIIero M3ydyeHUs YydYalluMHCS MaTeMaTHKH, CHOCOOCTBYET
Pa3BUTHIO WX JIOTHYECKOTO MBINUICHHS, a TakKe NPHOOPETECHHIO MPAKTHYCCKUX HABBIKOB,
HEOOXOUMBIX B MOBCEIHEBHOMW KM3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO
C palMOHAIBHBIMU YHCIIAMH, (OPMUPOBAHUEM TEPBUYHBIX MPEACTABIICHUN O JCHCTBUTEIHHOM
yrcie. 3aBepIIeHne YUCIOBOM JIMHUY (CUCTeMATU3allHsI CBEICHUN O JCMCTBUTEIBHBIX YHCIaX, O
KOMIUICKCHBIX YHCIIaX), TaK JK€ Kak i 00Jiee CIIOKHBIC BOMPOCH (anroput™ EBKimIa, OCHOBHAsS
TeopeMa apu(METHKH ), OTHECEHO K YPOBHIO CpPeIHEro 00IIero o0pa3oBaHuUs.

Paznenst Onucamenvuasn cmamucmuxa. Cnyuatinvle cobvimus u
seposimHocms.  Kombunamopuka — o00s3aTe€NbHBIA KOMIIOHEHT IIKOJBHOTO OOpa30BaHMUS,
YCHJIMBAIOMIMK €ro TPHKJIATHOC W MPAKTHYECKOE 3HAYCHHE. DTOT Marephall HEOOXOIHUM,
npekae Bcero, AN (GOpMUPOBaHUS Yy ydaluxcs (YHKIMOHAIBHON T'PaMOTHOCTH — YMEHUS
BOCIIPUHUMATh W KPUTUYCCKU aHATH3UPOBATH HMH(OPMAIIWIO, TPEJICTABICHHYIO B Pa3JIMYHBIX
dbopMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX pPEalbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH
MPOCTEHIIE BEPOSITHOCTHBIC pacueThl. M3ydueHne OCHOB KOMOMHATOPUKH TTO3BOJUT yUaIIeMyCs
OCYIIECTBIISITh PACCMOTPEHHUE CIIydaeB, Mepedop M MOJACYET YKclia BApUAHTOB, B TOM YHCIE B
MPOCTEHIINX TPUKIAIHBIX 3aja4daxX. [Ipu M3ydeHUH CTATHCTUKH W BEPOSTHOCTH OOOTAaIArOTCs
MPEJICTABICHUS] O COBPEMEHHON KapTHHE MHpa U METOJax e€ro uccienoBaHusi, (GopMupyercs
MOHMMAaHUE POJU CTATHCTUKH KaK WCTOYHMKA COIUMAIBHO 3HAYMMOW wWHpopMamuu u
3aKJ1aJILIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

Llens coxpepxxanust paznenoB Haensionas ceomempus. I eomempuueckue gueypol. Mzmepenue
2eoMempudeckux 6eludyH — Pa3BUTh Yy Yy4alIUXCid MPOCTPAHCTBEHHOE BOOOpa)KeHHE U
JIOTUYECKOE MBIIUICHUE IMyTEM CHCTEMATHYEeCKOT'O0 WU3YYCHHUS CBOMCTB T€OMETPHYCCKHUX (PUTYD
Ha TIJOCKOCTH M B TMPOCTPAHCTBE W TPUMEHEHHUS OTUX CBOICTB MpPH pEIIeHUH 33734y
BBIYHCITUTEILHOTO W KOHCTPYKTHBHOTO XapakTepa. CyliecTBeHHAs POJb MPU 3TOM OTBOJUTCS
pa3BUTHIO TeoMeTpuueckod WHTyunuu. CodeTraHue HATISAHOCTH CO CTPOTOCTBIO SIBISETCS
HEOTHEMIIEMON YaCThIO0 F€OMETPUUYECKHUX 3HAHUM.

Copnepxanue pazzaena Aneebpauyeckue 8bIPAdICEHUS CACTEMATU3UPYET 3HAHUS 0
MaTEeMaTHYECKOM SI3bIKE, IMOKa3bIBas TPUMEHEHUE OYKB I O0O3HAYCHUs YHUCET W 3aIllUCH
CBOMCTB apu(METHUECKUX NEHCTBHUI, a TakXKe ISl HAXOXKICHUS HEU3BECTHBIX KOMIIOHEHTOB
apupMeTUIECKHUX JEHCTBUM.

Paznen Mamemamuxa 6 ucmopuueckom pazeumuu peqHa3HAYeH i (HOPMUPOBAHUS
MPEJICTABIICHHA O MaTeMaTHKE KaK YacTH YeJIOBEUYECKON KYJIBTYpHI, JJIs OOIIETo pa3BUTHS
IIKOJILHUKOB, JUIsl CO3MaHUS KYJIbTYpPHO-HCTOPUYECKON cpensl oOyueHus. Ha Hero He
BBIJICTISICTCS CIICIIUABHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIUPYETCS, HO COJCPIKAHHE ITOTO
paszzena OpraHMYHO MPUCYTCTBYET B Y4eOHOM TpoIlecce Kak CBOETr0 poja TYMaHHTApHBIA (GoH
IIPU PACCMOTPEHHUH MTPOOIEMAaTHKH OCHOBHOT'O COJIEP>KaHUSI MaTeMaTHUYECKOro o0pa3oBaHusl.



JlanHasi mporpamma 1o MaT€MaTUKE SIBISIETCS JIOTUYECKUM MPOJIOJKEHUEM MPOTrpaMMbl
JUIS HA4aJIbHOW IIIKOJIBI M CBSI3YIOIIMM 3BEHOM C Mporpammamu 1o Anrebpe u ['eomerpun ajis
7-9 ky1accoB U BMECTE C HUMU COCTABJISIET OMMCAaHUE HEMPEPBIBHOTIO Kypca MaTeMaTUKH € 1-To
o 9-# kiacc 0011e00pa3oBaTEIIBHON MITKOJIBI.

OIIMCAHUE MECTA YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

VY4eOnsiit mman MBOY COL Ne4 Ha nzyueHue MaTeMAaTUKH OTBOAUT 5 y4eOHBIX 4acoB B
HEJICNI0 B TEUCHHUE KAXKJIOTO Troja oOydeHus, Bcero 875 ypokoB. B 5 — 6 knaccax m3ywaercs
npenmer «Martematuka», B 7 — 9 Kiaccax mapajijlelIbHO H3y4aloTCsl TpeaMeThl «Anrebpay u
«I"eomeTpus».

Pacnipenenenne ydeOHOTO BpeMEHH MEXAY OSTUMH MpeIMETaMU IPEACTABICHO B
Ta0JIHLIE.

Kunaccer [TpenmeTsl KommuectBo wacos
MaTEeMaTHYeCKOro IIUKJIa

5-6 Marematuka 350

7-9 Anrebpa 315
I'eomerpus 210

Bcero 875

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O ITPEJAMETA (KYPCA)
Ilpeomemmnoie pe3yromamal

BorinyckHUK Hay4yuTcs B 5-6 Kiaccax (IJI1 MCIIOJb30BAHUS B MOBCEHEBHOM KN3HH
U o0ecrneyeHusi BO3MOKHOCTH YCIIEIHOT0 NMPOA0JIKeHNsi 00pa30oBaHus HA 6A30BOM YPOBHeE)

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHUSMHU: MHOXECTBO, DJIEMEHT MHOKECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

® 33/1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TTOJIMHOKECTBO B MIPOCTEUIITUX CUTYAIUAX.
B noBcenHeBHOI KU3HM U IPH U3YYEHUU APYTUX NMPeIMETOB:

® pacno3HaBaTh JJOTMUECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHSTHUSMH: HATypaJbHOE YHUCIIO, IIEJI0€ YHUCIIO,
O0OBIKHOBEHHAs! APOOB, IecATUYHAs TPOO0b, CMEIIAaHHOE YHUCII0, PAIlMOHATBHOE YUCIIO;

® LCIIOJb30BaTh CBOMCTBA YKCEN U IIpaBuia JEHCTBUN C pallMOHAIIBHBIMUA YHUCIAMU MpPU
BBIIIOJTHEHUH BBIUMCIICHHIA;

® LCIIOJB30BATh NMPU3HAKU JEIUMOCTU HA 2, 5, 3, 9, 10 npu BbITONIHEHUH BBIUMCICHUN U
PELICHUHU HECIOXKHBIX 3a/1ay4;

® BBINIOJHATH OKPYTJICHHE PAIMOHATBHBIX YHCENI B COOTBETCTBUU C TIPABUIIAMH;

® CpaBHHUBATH pallMOHAJBHBIC YUCIIA.
B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

® OIICHUBATH PE3YIbTaThl BHIYUCICHUIN MPU PEIIEHUH MPAKTUYECKUX 3a/1a4;

® BBINOJIHATH CPABHEHUE YHCEI B PEAIbHBIX CUTYaLIMSIX;

® COCTaBJIATh UYMCJIOBBIE BBIPAKEHUS NPHU PEIICHUM MPAKTUYECKUX 3a/ady U 3a/1ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
CraTucTuKa ¥ TeOpus BePOSATHOCTEH

o [IpeacraBnsaTh JaHHBIC B BUC TaOJIUII, IUATPaAMM,

e yyuTaTh HHMOPMAITUIO, TIPEICTABICHHYIO B BUIE TAOIHUIIBI, TUArPAMMBI.
TexcToBbBIE 32124l




e PemaTh HECIOXXHBIE CIOKETHBIC 3aJaud pa3HBIX TUIIOB Ha Bce apu(MeTHUecKue
JIeHCTBHS,

® CTPOUTH MOJENb YCIOBHS 3a/7a4yd (B BHJE TaONMIBI, CXEMbI, pUCYHKA), B KOTOPOIi
JIaHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUMH, C IIEJIbIO IOMCKA PELICHUS 3a/1a4U;

® OCYUIECTBJIATh CIIOCOO MOUCKA PELICHMs 3a/lauM, B KOTOPOM PAacCYKJIEHHE CTPOUTCS
OT YCJIOBUS K TPEOOBAHUIO MU OT TpeOOBAHHUS K YCIIOBUIO;

® COCTaBJIATH IUIAH PELEHUS 3a7auu;

® BBIIEJATH Tallbl PEILICHUS 3a]aul;

® UHTEPIPETUPOBATH BHIYMCIUTENbHbBIE PE3YNIbTATHI B 33]a4€, UCCIEI0BATDH [10JIy4YEHHOE
pelleHue 3a1a4u;

® 3HATh Pa3IM4Ue CKOPOCTEH 00BEKTa B CTOAYEH BOJE, IPOTUB TEUEHUS U IO TEUCHUIO
peKu;

e pelIaTh 33Ja4U Ha HaXOXKICHHUE YaCTH YMCJIA U YUCIIA IO €T0 YacTH;

e pelaTh 3a/1a4M pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKH, HA JBU)KEHHUE), CBSA3bIBAIOIIUX
TPH BEJIMYMHBI, BBIIECIATH 9TH BEJIMYMHBI U OTHOLLEHUS MEXy HUMU;

® HAXOAWUTH MPOLEHT OT YMCJA, YUCJIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
OTHOLIEHHUE JIBYX YHUCEJ, HAaXOJUTh IPOLEHTHOE CHU)XEHHE WJIU IPOLEHTHOE IOBBIIIEHUE
BEJIMYUHBI,

® pelaTh HECJIOKHBIE JIOTUYECKHE 3a/1a4l METOI0OM PACCYKIECHUH.
B noBceHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

® BBIIIBUraThb T'MIIOTE3bl O BO3MOXHBIX IPENEIbHBIX 3HAUEHUSAX HCKOMBIX BEIUYMH B
3ajade (1enaTh MPUKUIIKY)
Harasignas reomerpus
I'eomerpuuyeckue purypsi

¢ OmnepupoBarh Ha 6a30BOM YpPOBHE MOHATHAMH: (UTYpa, TOUKA, OTPE3OK, MpsMasi, Iyd,
JIOMaHasi, yroJjl, MHOTOYr'OJIbHUK, TPEYTOJIbBHUK U YETBIPEXYTOJIbHUK, IPMOYTOJIbHUK U KBaJapart,
OKPYXHOCTb M KpyT, NpSMOYTOJbHBIA Napaienenunen, kyo, map. M3o0paxars uzydaemble
(GUrypsl OT PYKU M ¢ IOMOIIBIO JIMHEHKH U IUPKYJIS.

B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

® pelaTh NPaKTUYECKUE 3a/1a4M C TPUMEHEHNUEM NPOCTEHIINX CBOUCTB GUTYp.
HN3mepenns u BBIYUCICHAS

® BBHINOJHATH HW3MEPEHHE [UIMH, pACCTOSHUM, BEIUYMH YIJIOB, C IIOMOIIbIO
MHCTPYMEHTOB ISl U3MEPEHUN JJIUH U YTIJIOB;

® BBIUUCIIITH IIOAAN NPSMOYTOJIbHUKOB.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

® BBHIUMCIATH PACCTOSIHUS HAa MECTHOCTH B CTaHJAPTHBIX CHUTYalUsX, IUIOIIAIN
IPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEUIINE MOCTPOCHUS U U3MEPEHUs] Ha MECTHOCTH, HEOOXOJIUMBIE B
peanbHON KU3HU.
Hcropust MaTeMaTUKH

® ONUCHIBaTh OTJEJIbHBIE BBIAAIOIINECS PE3YNIbTAThl, MOIYYEHHBIE B XOJAE Pa3BUTHS
MaTEMaTUKHU KaK HayKH;

® 3HATh MPUMEPHl MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSA3H C OTEYECTBEHHOMN
Y BCEMUPHOH UCTOPUEN.
BpINyCKHUK MOJYYMT BO3MOKHOCTH HaY4YMThCd B S5-6 Kiaccax (s oOecrneyeHUs:
BO3MO’KHOCTH YCHEIIHOIO MNPOJOJIKeHHs 00pa3oBaHMsA Ha 0a30BOM H YIJIyOJIeHHOM
YPOBHSIX)
DJIeMeHTBI TEOPHMH MHOKECTB 1 MATEeMATHYEeCKOH JIOTUKH

o  Onepuposamb NOHAMUAMU: MHOIHCECMBO, XAPAKMEPUCMUKU MHOHCECMBA, INeMEHM
MHOcecmea,nycmoe, KOHeuYHoe U  OecKoHeuHoe  MHOICEeCHEO, NOOMHOICECMEBO,
NPUHAONIEHCHOCD,



® onpedenamv  NPUHAONIEHCHOCMb  DNIEMEHMA  MHONMCeCmsy,  00beOuUHeHuo U
nepeceyeHur0 MHON*CeCms, 3a0a8amb MHONCECME0 C NOMOWbIO NepeyucieHus 21eMeHmos,
C108ECHO20 ONUCAHUSL.

B noBceiHeBHO¥ KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

®  pPACNoO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIGANUSL

® CcMpoumb YenouKu YMo3aKkIo4eHUll Ha OCHO8€e UCNOb308AHUS NPABUTL TOSUKU.
Yucna

e Onepuposamv ROHAMUAMU: HAMYPATLHOE YUCILO, MHONCECMBO HAMYPALbHBIX YUCE],
yenoe Yucio, MHONICECMB0 YelblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudHas opoodb, cMeulaHHoe
YUCNO,  PAYUOHANLHOE  YUCTO, MHONCECMB0  DPAYUOHANbHBIX — YUCEN,  2e0Mempu4ecKas
uHmepnpemayus HamypaibHslX, YeavlX, PayUOHAIbHLX,

®  NOHUMAMb U OOBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMY GLIYUCIEHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMOE PAYUOHATLHBIX
8bluUCTIeHULl, 000CHOBbIBAMNb ACOPUMMbL BLINOIHEHUS. OEUCMBULL;

®  ucnonvzosamsv npuzHaku Oeamumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmulr u
npousseoeHus Yucesl npu GbINOJIHEHUU BbIYUCTEHUN U peuleHuy 3a0a4, 000CHO8bI8AMb NPUSHAKU
OenuUMocmu,

®  GLINONHAMb OKPY2NleHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNOpPAO0OUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOE 0OLIKHOBEHHBIX U 0eCAMUUHBIX Opobel,

o naxooumv HO/[ u HOK uucen u ucnonv3osams ux npu peuleHuu 3a0da, .

®  Onepupoéamv NOHAMUEM MOOYIb YUCIA, 2eOMEMPUYECcKas UHmMmepnpemayusi Mooyis
yycna.

B noBceHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  NpUMEHAMb NpPAUa NPUOTUINCEHHBIX BbIYUCAEHUU NPU peuleHUuu NpaKmudecKux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINOJHAMbL CPABHEHUE pe3VIbMAaAmos BblYUCICHUL NPU peueHUuu NpaKmuyeckux
3a0ay, 6 mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

®  CcoCmasiamyb YUCIO08ble GLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMUYECKUX 3a0a4 U 3a0ay u3 opyeux y4eOHuix npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. PABEHCMB0, HYUCIO0B0€ PABEHCMBO, YPAGHEHUE, KOPEHb
VpasHeHusl, peuleHue YpasHeHUs, YUcio80e HepageHCmao.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

o  Onepuposamv NOHAMUAMU: CMOAOUAMblE U Kpyeosble Oudazpammvl, madIuybl
O0aHHbIX, CpeoHee apughmemuyeckoe,

®  u3gIeKamsv, UHGOPMAYUI0, NPEOCMABIEeHHYIO 8 MAOIUYAX, HA OUACDAMMAX,

®  cocmasname mabauysl, CMpoums OUASPaAMMblL HA OCHO8E OAHHBIX.

B noBcexHeBHOM KU3HHU M TIPH U3YYEHUH APYTUX MPEIMETOB:

®  u381€KAMY, uHmepnpemuposams u npeobpazoevieamy ungopmayuro,
NPeOCmasieHHyo 8 mabauyax u Ha OUAsPamMMax, Ompaicarowyio C8oUCmMead U Xapakmepucmuku
DeanbHbIX NPOYECcco8 U s8NeHU.

TexkcroBbIe 321244

e Pewamsb npocmvle U CIOXCHbIE 3A0auU PA3HLIX MUNO8, a MAKdKHCe 3aA0a4u
NOBbIULEHHOU MPYOHOCMU

®  UCNONB308aMb PA3HbIE KpAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUsl 3a0ay,

® 3Hamb U NpuMeHAmb 004 cnocoba Noucka pewieHus 3aday (om mpebO8aHus K
YCIIOB8UIO U OM YCN0BUA K MPebO8aAHUIO);

®  MO0enuposams paccyHcoeHus npu noucke peueHus: 3a0ay ¢ NOMoublo epag-cxemol,

®  gblOeNAMb IMANbL PeuleHUs 3a0adU U COOePIHCAHUE KA 0020 Imana,



®  UHMeEpNpemuposams  GbIYUCIUMENbHbIE pe3yabmamysl 8 3adaue, UCCIe008amy
NONYYeHHOoe peuleHue 3a0a4u,

®  QHAMUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  B3AUMHO20  PACHOJIONCEHUS  O8YX
00beKmMOo8 U U3MeHeHUue UX Xapakmepucmuk ApU COBMECMHOM OBUINCEHUU (CKOpOCMmb, 8peMs,
paccmosiHue) npu peuleHuu 3a0ay Ha O0s8udiceHue 08YX 00beKmo8 KaK 6 O0OHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABNEHUAX,

®  uccned08amsb 8CEB03MONCHbBIE CUMYAYUU NPU PeuleHUU 3a0ad Ha 08UdICeHUe No pekKe,
paccmampusams pazHvle CUCHEMbl OMcyema,

®  pewams pazHOOOPA3Hble 3A0aYU «HA HACMUY,

® pewamsb U 00OOCHOBLIBAMb C60€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYIO
OCHOBY) HA HAXO0JCOeHUe YACMU YUCAA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMblLCIA
opoou;

®  0Co3HABaMb U 0OBACHAMb UOSHMUYHOCTb 3A0ad PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
senuyunbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE); blOelsimb dMU GeNUYUHbI U OMHOULEHUS
MedcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ai, KOHCMpPYuposamv CcOOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  gvlOenamb Npu peuwieHuu 3a0ay XapaxkmepucmuKku paccmMampueaemol 8 3aoaue
cumyayuu, OmiudHbvle Om peaibHulX (Mme, om KOMOpPuIX adCmpasupos8anicy), KOHCMpPYuposamas
HOBble CUMYayuu ¢ Y4emom SMux Xapakmepucmukx, 6 4dCMHOCMU, NPU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4umuléams nJI0MHOCMb euecmsd,

®  peuwiamv U KOHCMPYUPOB8AMb 3A0aY4U HA OCHOBE PACCMOMPEHUsL PEAbHBIX CUMYAYUL,
8 KOmopulx He mpebyemcsi MOYHblUL 8bIYUCTUMENbHBIU Pe3VIbIam,

®  pewiams 3a0ayu Ha 08UMCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd.
Harnsinnasi reomerpust
I'eomeTpuueckue Gpurypsl

o [3gnexamv, uHmepnpemuposamv U  npeoOpazosvieamsv  UHGOpMaAYUrw 0
2eoMempudeckux Gueypax, npeocmasieHHyI0 Ha Yepmextcax;

®  uzobOpaxcamv usyuaemvie ueypol om pyKU U C HOMOWBIO KOMHbIOMEPHbLIX
UHCIPYMEHMOB.
HN3mepeHus u BbIYMCICHUS

®  GLINONHAMbL  UBMEpeHue ONUH, PACCMOAHUL, GeIUYUH Y2108, C HOMOWDBIO
UHCMPYMEHMO8 OJisl USMEPEHUL ONUH U V208,

®  BHIYUCTAMb NAOWAOU NPAMOY20JbHUKO8, KBAOPAmos, 00beMbl NpPIMOY20JIbHbIX
napanienenunedos, Kyoos.
B noBcenHeBHOI KU3HM U MIPU U3YyYEHUU APYTUX NMPeIMETOB:

®  BHIYUCIAMb PACCMOAHUL HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYUSX, NIOUWAOU
Y4acmKo8 npsamoy201bHOU hopMbl, 00beMbl KOMHAM,

®  BLINOAHAMbL Npocmeluiue NOCMpPOeHUs HA MeCMHOCMU, HeoOX00uMbvle 6 peanlbHOU

HCUZHU,

®  OyeHusamv pasmepuvl peanrbHblX 00BLEKMO8 OKPYHCAIOULe20 MUDA.
Hcropust MaTeMaTUKH

. Xapaxkmepuzoéamv — 6K1a0  8bIOAIOWUXCA — MAMEMAMUKO8 6  pazeumue
MamemMamuKy U UHbIX HAYYHbIX 0Oaacmell.
BrinyckHuk Hayuutcess B 7-9 kiaccax (IJfi MCHOJb30BAHMSI B NMOBCEAHEBHON KM3HM H
olecreyeHUs1 BO3MOKHOCTH YCIIEIITHOTO NMPOJOJIKEHUs1 00pa3oBaHus Ha 0230BOM YPOBHE)
JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

e  OmnepupoBaTh Ha 6a30BOM YpOBHE' MOHATHUSAMH: MHOYKECTBO, DJIIEMEHT MHOKECTBA,
MMOJIMHOKECTBO, MPUHAJICKHOCTb;




®  33/71aBaTb MHO>KECTBA IIEPEUHUCIICHUEM UX 3JIEMEHTOB;

® HAXOAWTH NepeceueHne, 00beJMHEHNE, TOJAMHOKECTBO B IPOCTEHILINX CUTYAILIMSIX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMU: OIpe/eeHHe, aKCuoma, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKICHUS CBOUX BbICKA3bIBAHUIA.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX MpPeIMeTOB:

®  HCIIOJIb30BaTh TrpaduuecKkoe Mpe/ICTaBICHUE MHOXECTB JJIs OMHCAHMS pPeaTbHBIX
MIPOLIECCOB U SIBJICHUH, MPHU PEUICHUH 3a/1a4 IPYTUX Yy4eOHBIX MPEAMETOB.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE HMOHSTHUSIMH: HATypaJlbHOE YHCIIO, L[EIOE YHUCIIO,
OOBIKHOBEHHast Jpo0Ob, JAecATHYHas JpoOb, CMeIIaHHas JpoOb, pallOHaJIbHOE YHUCIIO,
apu(MeTHUECKUI KBaIPaTHBIM KOPEHB;

®  JCIOJIb30BaTh CBOMCTBA YKMCEII U MTPaBUJIA ACHCTBUI IIPU BBIIIOJHEHUU BBIYUCIICHUN;

®  JCIOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUN BBIYUCICHUN
Y PEUICHUH HECJIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUM C IPABUIIAMHU;

®  OLICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MMOJOKUTEIBHOTO LENIO0ro YNCa;

®  pacro3HaBaTh PallMOHAJIbHBIEC U UPPALMOHAIbHBIEC YUCIIA;

®  CpaBHMBATh YHUCIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:

®  OLEHMBATH PE3YJbTAThl BBIYUCICHUHN IIPU PEUICHUN MMPAKTUYECKUX 3a]1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEAJIbHBIX CUTYalUsX;

®  COCTaBJIATh YUCIIOBBIE BBIPAKECHHUS MPU PEUICHUU MPAKTUYECKUX 3a/1ad U 3aJad U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BrimonHATe HECIOXKHBIE MpPeoOpa3oBaHUs IJis BBHIYMCICHUS 3HAYEHUN YHCIOBBIX
BBIPDOKEHMM, COAEp)KAIMX CTENEHM C HaTypalbHBIM IOKa3aTejleM, CTENeHU C IEJIbIM
OTPHULATEIbHBIM ITOKA3aTENEM;

®  BBINOJHATH HECJOXKHBIE MPeoOpa3oBaHMs LEIBIX BBIPAKECHU: PACKphIBaTh CKOOKH,
MPUBOIUTH MOAOOHBIE ClIaraeMbie;

®  HCHOJIb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXXEHHS (KBaJapaT CYMMBbI, KBaapar
pPa3HOCTH, PA3HOCTH KBAAPATOB) JIJIsl YIPOIIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAXKEHUH;

®  BBINONHATH HECIOXKHBIE TPeoOpa3oBaHUsl JPOOHO-TUHEHHBIX BBIPAXKEHUH U
BBIPAKEHHM C KBaJPATHBIMU KOPHSIMH.
B noBcenHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NPeIMETOB:

® [IOHMMAaTh CMBICI 3alIMCH YUCJIA B CTAHJIAPTHOM BU/IE;

e omnepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHAPTHAs 3alHUCh YHCIIA.
YpaBHeHUs1 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHITHIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHUE, KOPEHb YPaBHEHUS, PELICHUE YPAaBHEHMS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHne HEPABEHCTBA;

®  TIPOBEPATH CIPABEIIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pewaTh JIMHEHMHBIE HEPABEHCTBA M HECIOKHBICE HEPABEHCTBA, CBOMSIIMECA K
JIMHENHBIM;

®  peniaTh CUCTEMBbI HECIOKHBIX JIMHEMHBIX YpaBHEHUH, HEPABEHCTB;

®  [IPOBEPSATH, ABJSCTCS JTU JAHHOE YHCIIO PEIICHHEeM ypaBHEHUs (HEpaBEHCTBA);

e  pemiaTth KBaJIpaTHBIE YpaBHEHUS 10 (HopMylie KOpHEH KBaJApaTHOTO YpaBHEHNUS,

®  1300paXkaTh pEUICHHs HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.
B noBceaHeBHOM KU3HU M NIPU U3YYECHUH APYTUX NPeIMETOB:




®  COCTaBJIATH W peIlaTh JIMHEHHbIC YpaBHEHUS MPH PEIICHUH 3a/1a4, BO3HUKAIOIINX B
Jpyrux y4yeOHBIX MpeaMeTax.

DOyHKIUUHA

e Haxonuth 3HaueHue QyHKIMHU 1O 33JAHHOMY 3HAUEHHIO apTyMEHTa;

® HAaXOAUTh 3HAYEHHE apryMeHTa I10 3aJaHHOMY 3HAYEHHUIO (DYHKIUH B HECIOXKHBIX
CUTYalUsX;

®  OOpeleNiATh IOJOKEHUE TOUKM IO €€ KOOpAMHATaM, KOOpJAMHAThl TOYKH IO €€
II0JIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKky HaxoAuTh OOJACTh ONpEAEICHUS, MHOXECTBO 3HA4YECHUH, HYIH
(GYHKLMH, TNPOMEXYTKHM 3HAKOIOCTOSHCTBA, IIPOMEXYTKM BO3pAacTaHUs M  YObIBaHMA,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHUs (YHKIINU;

®  CTpouTh I'paduK JUHEHHON QYHKIUH;

®  IIPOBEPATH, SABJIAETCS JIM AAHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJPaTUYHOM, 00paTHON MPOMOPLIHOHAIBHOCTN);

e ompenenaTh NPUOIMIKEHHbIE 3HAYEHUs KOOPAMHAT TOUKHM IepeceueHHsl IpaduKoB
byHKIM;

e omnepupoBaTb Ha  0a30BOM  ypOBHE  MOHSATHSAMHU:  IOCJIEOBATEIbHOCTb,
apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus;

e pemaTh 3aJa4d HAa MPOrPECCHM, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH
HEMOCPEACTBEHHBIM OJICUeTOM 0e3 mpuMeHeHUs (popmyi.

B noBceHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  UCNOJB30BaTh 'paMKU peaibHbIX MPOLECCOB U 3aBUCUMOCTEH /IS ONpesieeHus ux
CBOWCTB (HauOoJIbLIME M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pAaCTaHHUs U YObIBaHMS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

®  UCNOJB30BaTh CBOMCTBA JMHEWHOW (YHKIUM U ee TpauK IpU peIIeHUH 33734 U3
JPYruX y4eOHBIX IPEAMETOB.

CTaTHCTHKA U TeopHsl BepPOSITHOCTENH

e lmerp mpencTaBieHHME O CTAaTUCTHUECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH
CIIy4altHOTO COOBITHS, KOMOMHATOPHBIX 3aa4ax;

e pemare MOpoCTeWIIME  KOMOMHATOpPHBbIE  3aJa4d  METOJOM  MpPSIMOTO |
OpraHU30BaHHOTO Nepedopa;

®  [IpPE/ACTaBIATH JAHHBIE B BUJE TAOIUL, Uarpamm, rpagukoB;

e  yyTaTh UH(OPMAINIO, IPEICTABICHHYIO B BUJIE TaOIMIIbI, IUAarpaMMBbl, Ipaduka;

®  ONpeneNsITh OCHOBHbIE CTATUCTUYECKHE XapaKTEPUCTUKN YHCIIOBBIX HA0OPOB;

®  OLCHUBATh BEPOSTHOCTb COOBITHS B MPOCTEHIINX CIIyUasix;

®  UMETh IIPEJCTaBICHHUE O POJIM 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHUH JPYIHX NPeAMETOB:

®  OICHMBATh KOJUYECTBO BO3MOKHBIX BApHAHTOB METOJIOM Iepedopa;

® UMETh MpPEJICTaBICHHE O POJIM MPAKTUUYECKH JIOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI;

® CpaBHMBAaTb OCHOBHBIE CTaTUCTHMYECKHE XAPAaKTEPUCTUKH, MOJYyYEHHBIE B IIPOLIECCE
pelLIeHHs PUKIIAAHOM 3a/1aui, U3yUEeHUs PEaTbHOTO SIBICHHUS;

®  OICHUBATh BEPOSTHOCTDH PEaJIbHBIX COOBITUHN U SIBICHUN B HECIOXKHBIX CUTYAIIHSIX.
TexcToBbIE 3a1a4H

e Pemarh HECIOXKHBIE CIOKETHBIE 33aJaud pPa3HbIX THIIOB Ha Bce apupMETHUYECKHE
JIeHCTBUS,

® CTpPOUTh MOJIENb YCIOBUS 3ajaud (B BHUAE TaOMUIBI, CXEMbI, PHUCYHKa WIH
ypaBHEHHUS), B KOTOPOM JaHbl 3HAUEHUS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIIMYUH, C IIEJIBIO
MIOWCKA PEICHUs 3a1a4H;

®  OCYUIECTBJIATH CIOCOO MOMCKA PELIeHUs 33/1a4d, B KOTOPOM PacCyKICHHE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO MU OT TPeOOBAHUS K YCIOBUIO;



®  COCTaBJIATH IUIaH PEIICHUS 33]1a4H;

®  BBIIEIATH ATAllbl PELICHUS 3a/1a4K;

®  UHTEPHPETUPOBATh BBIUYMCIUTENBHBIE pPE3yJIbTaThl B  3aJade, MCCIEI0BATh
MOJIyYEHHOE PELICHUE 3a]1a4H;

®  3HAThH pa3lIMuue CKOPOCTEH 00OBEKTA B CTOSIUEH BOJIE, IPOTHB TEUCHUS U [0 TEUCHHIO
peKu;

e  pelaTh 33/1a4M Ha HAXOXKIEHUE YaCTH YUCia U YKCTIa 10 €ro YacTu;

e pemath 3a7auyd pa3HBIX THUNOB (HA pabOTy, HAa TMOKYNKH, Ha JBUXKECHHE),
CBSI3bIBAIOLLMX TPU BEJIMYUHBI, BBICIATH 3TH BEJIMUUHBI 1 OTHOLICHUS MEXAY HUMHU;

®  HaxoJuTh IPOLEHT OT YMCJA, YUCIIO [0 IMPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE
CHIKEHUE WM MPOLEHTHOE MOBBILIEHUE BETUYNHBI,

®  pelath HECJI0XKHbIE JIOTUYECKUE 3a7]aull METOJIOM PacCyXACHUM.
B noBceHeBHOM KU3HM M TIPH M3Y4YEeHHH APYTUX NPeJIMETOB:

®  BBIIBUIATh TUIIOTE3bl O BO3MOJKHBIX IPEICIbHBIX 3HAYEHUSX HCKOMBIX B 3a/aue
BEJIMYMH (J1e7aTh NPUKUIKY).
I'eomeTpuueckne purypsi

e  OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH F€OMETPUUECKUX UTYD;

e U3BJIEKaTh MHQPOPMAIMIO O TeOMETpPUUECKUX (GUTrypax, NPeACTaBICHHYIO Ha
YyepTekax B IBHOM BUJIE;

® pUMEHSTHh IS pEIIeHHsl 3a7ad TeOMEeTpUYecKHe (aKkThl, €CIIM YCIOBHS HUX
NpUMEHEHHUS 3aaHbl B IBHOH (hopme;

e pemath 3a7aud HAa HAXO0XKJIEGHHWE TEOMETPHUYECKHX BEJIMYMH MO o0paslam Hiu
aJIropuTMaM.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

®  HCIOJNB30BaTh CBOWMCTBA T'€OMETPUYECKUX (UTYp JUIS pEHICHUS TUIOBBIX 3a/ad,
BO3HHUKAIOIIMX B CUTyallUsIX [TOBCEIHEBHOM JKU3HM, 3a]1a4 IPAKTUYECKOTO COJIEPIKAHNUS.
OTtHoIeHNsA

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSIMH: PaBEHCTBO (UIYp, paBHbIE (UTYDBHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapajuIeIbHOCTh NPSMBIX, MEPHEHAUKYISIPHOCTh MPSMBIX, YIJIbI
MEXY NPSMBIMH, IEPICHANKYIISIP, HAKIOHHAS, IPOEKIHUS.
B noBceiHeBHOM KU3HM M TIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

®  HCIOJIB30BATh OTHOIIEHUS U PELICHMs MPOCTEHIIMX 3a1ad, BO3HUKAIOIUX B
peanbHON KU3HU.
HN3mepenus u BbIYMCICHUS

e DBbInonHATE W3MEpEeHHE NIUH, PACCTOSHUN, BEIMYMH YIVIOB, C IIOMOIIBIO
MHCTPYMEHTOB Il U3MEPEHUN JJIUH U YTIJIOB;

® [pUMEHATh (QOopMyJbl NEpUMETpa, IUIOUIaAW U O00beMa, IUIOMIAJU MOBEPXHOCTH
OTJIENIbHBIX MHOTOI'PaHHUKOB IIPY BBIUMCIIEHMSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHH;

e npuMeHATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHHUS JUIS
BBIUNCJICHMS UIVH, PACCTOSTHUH, IIJIOLAAEH B IPOCTEMIINX CIIydasix.
B noBceHeBHO KU3HM M TIPM U3YYEHHHU APYTUX NMPeIMeTOB:

®  BBIYMCIATH PACCTOSIHMS HAa MECTHOCTHM B CTAaHIAPTHBIX CHUTyalUsX, IUIOIIATU B
MPOCTEHIINX CIydasix, IPUMEHATh GOPMYJIIbl B IPOCTEHIINX CUTYAIUSIX B TIOBCEAHEBHOMN )KU3HHU.
I'eomeTpnuyeckue nocTpoeHus

e U3oOpaxkaTh THUHOBBIE IUIOCKKWE (GUTYPBHI U (GUTYpPHI B MPOCTPAHCTBE OT PYKH H C
MOMOIIbI0 HHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBINOJHATH MPOCTEHIINE IMOCTPOEHUS HAa MECTHOCTH, HEOOXOAMMbIE B peallbHOMN
YKU3HU.
I'eomeTpnyeckne npeodpazoBaHus

e  Ctpouth QuUrypy, CHMMETPUUHYIO TaHHOU (PUType OTHOCUTEIHLHO OCH U TOUKH.



B noBceHeBHOM KU3HM M NIPH U3YYECHHHU APYTUX NPeIMETOB:

®  pacrno3HaBaTh JBUKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

®  pPacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.
BekTOopbl M KOOPAUHATHI HA IJIOCKOCTH

e OrmnepupoBath Ha 0a30BOM ypOBHE TMOHATUSMU BEKTOpP, CymMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YUCIIO, KOOPJAMHATHI HAa INIOCKOCTH;

e onpeneNiaTh MPHOTMKEHHO KOOPAWHATBI TOYKM 1O €€ H300paKEHUI0 Ha
KOOPAMHATHOW IIOCKOCTH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPeIMETOB:

®  CIIOJIB30BATh BEKTOPHI JUIS PELIEHUS IPOCTEMIINX 3a7ja4 Ha ONPEEIIEHUE CKOPOCTH
OTHOCUTCJIBHOI'O ABHXKCHHUA.
HcTopusi MaTeMaTHKHU

° OnuceiBaTh OTACIIbHBIC BbLIAANOMIHUECA PC3YJIbTAaThbl, IIOJTYYCHHBIC B XOAC PA3BHUTHA
MaTE€MaTHUKHU KaK HayKH;

®  3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBA3U C OTE€UECTBEHHOU
Y BCEMHPHOM UCTOPHUEH;

e [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccumn.
MeToabl MAaTEMATHKH

e BpiOuparh NOAXOMSIIMA HW3YYEHHBIM METOA JUIsl PEHICHUS M3YyYEHHBIX THUIIOB
MaTEMAaTUUYCCKUX 3a4a4,

e [lpuBoauth npUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEH B  OKpyXkarouen
JIEHCTBUTEIILHOCTU U MPOU3BEACHUSAX UCKYCCTBA.
BbIyCKHUK MOJYYHT BO3MOKHOCTH HAy4YuThes: B 7-9 Kiaccax s olecmeyeHHst
BO3MO’KHOCTH YCHEHIHOI0 MPOJO/IKeHUs1 00pa3oBaHMsA Ha 0a30BOM H YIiyOJIeHHOM
YPOBHSAX
JJIeMEeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH

L4 Onepupoeambz NOHAMUAMU. onpedeﬂeﬁue, meopema, axkcuoma, MHOAHCECMEBO,
XapaKkmepucmuku MHOMCeCcmea, JJleMeHm MHoxcecmea, nycmoe, KOHe4YHoe U 6@CKOH€’{HO€
MHOIHCECMBO, l’lOdMHOOfC@CWlGO, l’lpuHa()ﬂe.?fCHOCWZb, 6KJIIOYEHUE, pPABEHCMEO

MHOIMNCECMB,

®  U300padCcamv MHONCECMEA U OMHOUEHUE MHONCECME C NOMOWbIO Kpyeos Diliepa;

®  onpedenimv  NPUHAONEHCHOCMb  INEeMEHMA  MHONCECms8y, 00beOUHeHUuo U
nepeceveHur) MHONCeCms,

®  3a0a6amb MHOJNCECMBO C NOMOWDIO NEPEUUCTeHUS. IIEMEHMO8, CLOBECHO20
ONUCAHUS;

®  onepupoéamv  NOHAMUSAMU.  BbICKA3BIGAHUE,  UCMUHHOCMb U JIOHCHOCHIDb
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3BIGAHUN, ONEPpaAyuu HAO BbICKA3bIGAHUAMU: U, UIU, He,
VCIOBHbBIE BbICKA3bIBAHUSL (UMNIUKAYUU),

®  CMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHULL.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  Ccmpoumb YenouKu YMO3aKIOUeHUL HA OCHOBE UCNOIb308AHUSL NPAGUIL JIOUKIL,

®  UCNONL308AMb  MHONCECMBA, ONepayuu ¢ MHOICECMBAMU, UX 2paguueckoe
npedcmasienue 015 ONUCAHUSL PealbHbIX NPOYECCo8 U SA61eHUL.
Yucaa

o  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAILHBIX YUCET, MHONCECMBO UelblX
yucen, MHOMCECMBO PAYUOHANbHBIX YUCell, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIL KOpPEHb,




MHOIHCECBO OEUCMBUMENbHBIX YUCE]l, 2eOMEMPUYECcKas UHMePNpemayus HamypaibHbIX, YebiXx,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOIHAMb GBIMUCILEHUS, 8 MOM YUCTe C UCNOTb30BAHUEM NPUEMOE DAYUOHATLHBIX
8bIYUCTECHUU,

®  GLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  CPABHUBAMb PAYUOHANbHBLE U UPPAYUOHATbHBIE YUCIA,

®  npedcmasismos PayuUOHAIbHOE YUCIO 8 8UOe 0eCAMUUHOU Opoou

®  YNopsa0OHUBAMb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMU4HOU OpooU,

o naxooums HOMJ u HOK uucen u ucnoiv3o06ams ux npu peuieHuu 3a0au.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  NpUMEHAMb NpAuUNa NPUOIUINCEHHBIX BbIYUCIEHUU NPU peuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux yueOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUe pPe3yIbMAmos GbIYUCIEHUN NPU PeuleHUU NPaKmudecKux
3a0au, 8 MOM HUC/ie NPUOTUICEHHBIX BbIUUCTCHULL

® cocmasnamb U OYEHUBAMb HUCIOBblE BLIPANCEHUS NPU PeueHul NpaKmuiecKux
3a0a4 u 3a0a4 u3 opyaux y4eOHuLX NpeomMemos,

®  3anucvl8ams U OKPYisimb YUCI08bLE 3HAYEHUS PEANbHbIX GETUYUH C UCTIOIb308AHUEM
PA3ZHBIX CUCTEM USMEDPEHUS.
ToxnecTBeHHBbIE IPe0OpPa3oBaAHUA

o  Onepuposams NOHAMUSAMU CHMENEHU C HAMYPATbHLIM NOKA3AmMenem, CMeneHu c
YenviM OmpUyamenbHolM NOKA3amenem,

®  GLINONHAMbL NPeobPA306aHUs YENbIX BbIPANMCEHUL: Oelicmeus ¢ O0OHOYIeHAMU
(cnoowcenue, ebluumManue, YMHOJICEHUE), OCUCMEUs ¢ MHO2OUNEHAMU (CLOdCeHUe, BblYUmAanue,
VMHOOICEHUe);

®  GLINOAHAMb PA3N0JCEHUEe MHOSOUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO0B:
BbIHECEHUE 3d CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKDAUWEHHO2O YMHONCEHUSL,

®  guidenamyb K8AOpam CyMMbl U pA3HOCMU OOHOUJIEHO8,

®  PACKIAObIBaAMb HA MHONCUMENU KBAOPAMHBIUL MPEXUIeH;

®  BLINOAHAMbL NPeoOPA3ZOBAHUS  BLIPANCEHUL, COOEPHCAUUX CMENneHU ¢ YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NepexoOums Om 3anucu 68 6ude CmeneHu ¢ Yenvim
OMPUYAMENbHBIM NHOKA3amenem K 3anucu  suoe opoou,

®  GLINOAHAMbL NPeodPa308aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpAWeHUe
O0pobell, npusedeHue aneebpauieckux opooetl Kk 00wemy 3HamMeHamenio, CJIoHCeHUue, YMHONCEHUE,
Oellenue ancedopaudeckux opobell, 8038edeHue aneebpauyeckol Opoou 6 HamypaibHyl0 U Yeryro
OMPUYAMENLHYIO CIENeHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aopam CyMMmbl UIU PASHOCIU OBYYILEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K8a0pammubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBANHUS BLIPANCEHUU, COOEPHCAUYUX MOOYTb.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  BLINOAHAMb NPEOOPA308AHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  BLINOAHAMbL NPeoOPA306aAHUs ANCeOPAUUECKUX GLIPAXCEHUN NPpU peuleHuu 3a0ay
Opyeux yueOHvix npeomMemos.

YpaBHeHHsI M HEPABEHCTBA

e  Onepuposamb NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, peuleHue
HepaseHcmea, pAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedenienus YpasHeHus (HepaseHcmsad,
cucmemvl YpagHeHUll Ul HEPABEHCME);

®  pewiams JUHEUHblE YPAGHEHUs U VPABHEHUS, C80OUMblEe K JTUHEUHbIM C NOMOWbIO
MOAHCOECMEEHHBIX NPEOOPA3Z08ANHUI,



® pewiamv KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHBIM C
HOMOUBIO MOAHCOECMBEHHBIX NPeodpPA308aHULL,
®  pewams OpOOHO-TUHEUHbLE YPABHEHUS,

® pewamv  npocmeiiuiue  uppayuonanbnvle — ypaswenus — euoa  [f(x)=a,
JF (x) =8 (x);

®  pewamv ypasHeHus 6uod x" =a;

®  pewams ypasHeHUus cnOCOOOM PA3NOHCEHUSI HA MHONCUMENU U 3AMeHbL NePEMEHHOIL,

®  UCNONB308AMb MEMOO UHMEPBANIO8 O/l PEUleHUs. Yeablx U OpPOOHO-PAYUOHATbHBIX
HEPAGEeHCME,

®  peuwiams TUHEliHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPaMU,

®  peuiams HeClONHCHblE K8AOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHbIE CUCEMbl TUHEIIHbIX YPABHEHUL C Napamempamu,

®  peuiams HeCl0NHCHbIE YPAGHEHUS 8 YEIblX YUCTIAX.
B noBcegHeBHOIi ;KM3HU M IPU U3YYeHUH IPYTUX NPeAMETOB:

® cocmasiamev U peulams JTUHeliHble U K8AOpammuvle YPAGHeHUs, VPABHEHUs, K HUM
ceo0smuecs, cucmembl TUHEHbIX YPAGHEHUL, HePABEeHCE NPU peuleHuy 3a0ay Opy2ux y4eOHvlx
npeomemos;

®  GHINONHAMbL OYEHKY NpagoonooodUs pe3yibmamos, NoNYUaAeMblX NpU peuleHuu
JIUHEUHbIX U K8AOPAMHBIX YPABHEHUN U CUCMeM JUHeUHbIX YPAGHeHUll U HepaseHCcme npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

®  gblOUpPAMb COOMBEMCMEYIOUUE VPABHEHUs, HEPAGeHCMB8A UMU UX cucmemvl O
COCMABNeHUsi MamemMamuyeckol Mmooenu 3a0aHHOU peanrbHOU CUmyayuu uiu NpuKkiaoHou
3a0avu;

®  yMemb UHMEPNPemuposams NOJYUEHHBIN NPU peuleHuu YpasHeHUs, HepaseHCmed
UU cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIaoOHoU 3a0a4u.
DOyHKIUUHA

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUs, epagukr
@yHKyuU, cnocobbl 3a0anus GyHKYUU, apeymMeHm u 3navenue Qyukyuu, oonacmes onpeoenerus u
MHOJCECMBO  3HAYEHUNl  (YHKYUU, HYIU  @QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCb/HEeUemMHOCIb PYHKYUU,

e cmpoumb  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyu, obpamuoll

k
NPONOPYUOHATLHOCMU, PYHKYUU UOA: y = a + 5 Y= Nxsy=3Ux, y=|x|s
x+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epagpura
Gynryuu y=f(x) onsa nocmpoenus epagurkoe Gynkyuii y = af (kx+b)+c;

® cocmasnams ypasHeHus NpAMoU NO 3A0AHHLIM YCI0BUAM: NPOX0Ooaujeli yepe3 0ge
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOswel yepe3 OAHHYIO MOYKY U NApPALIelbHOU
OaHHOU NPAMOLL;

® uccredosamov yHKYUIO O ee epaghuxy;

®  HAXOOUMb MHOJMCECMBO 3HAYEHUlLl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOU (DYHKYULL,

®  onepupogamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMUUEecKas npozpeccus,
2eomMempuieckas npocpeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUUECKYIO NPOSPECCUIO.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO ePAPUKA PEeATbHYIO 3a8UCUMOCHIb UTU NPOYECc NO UX
XapakxmepucmuKam,

®  UCNONL306aMb CEOUCMBA U cPAPUK K8AOPAMUUHOU YHKYUU NPU peuleHUU 3a0ad U3
Opyeux yueOHbiX npeomMemos.



TexcToBBIE 3a1a4H

e Pewams npocmeie U CIOJCHble 3aA0a4ll PA3HGIX MUNOS, 4 MAKdHCe 3a0ayu
HOBbIULEHHOU MPYOHOCMU

®  UCNONL308aMb PA3HbIE KpAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames Mooeib MmeKcma u Mooeib peuenus 3a0a4i, KOHCMpPYyupoeams K 0OHO
MOOenu peuleHUst HeCI0ACHOU 3a0ayll pasHble MOOeIU MeKCma 3a0ayu;

®  3HaAmMb U NPUMeHAmMb 00a cnocoba noucka peuteHus 3aday (om mpebOOBAHUS K
VCA0BUIO U OM YCA08USL K MPeO08aAHUI0);

®  MOOenUposamsb paccylcoetus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gvI0eNAMb IMANBL PeUeHUs 3a0adU U COOEPAHCAHUE KAHCO020 IMAand,

*  yumemb 8bIOUPAMb ONMUMALLHBIL MEMOO peueHuUs 3a0a4u U 0CO3HABAMb 6blOOD
Memooa, paccmMampuéams paziuyHble Memoobl, HAXOOUMb pPA3Hble peuleHus 3a0adu, eciu
B03MOJICHO,

®  QHAIUBUPOBAMD 3aMPYOHEHUs. NPU PEUUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbIE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAMyb
HOBble 3a0a4u U3 OAHHOU, 8 MOM HYucie 0opamHvle;

®  UHMEpPNpPemuposams GbLIYUCIUMENbHbIE pe3yIbmamsl 6 3adaue, UCCIe008amb
NOYYEeHHOe peuerie 3a0a4ul;

®  QHAMUBUPOBAMDL  BCEBOZMOMNCHBIE —CUMYAYUU  B3AUMHO20  PACHONIONCEHUSL  O8YX
00beKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpOCMmb, 8peMsl,
paccmosinue) npu peutenuu 3a0ay Ha O8udceHue 08yxX 00beKmOo8 KAK 6 OOHOM, MAK U 8
NPOMUBONOIOINCHBIX HANPABTICHUSIX,

®  UCCNe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdCeHUe NO peke,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  pewiams pasHOOOPa3Hble 3a0auu «HA YACTIUY,

® pewams U 0OOCHOBLIBAMb CE0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYIO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0ad PA3HBIX MUNOE, C8A3LIBAIOUUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA OBUMNCEHUE), 8blOesAMb MU GeIUYUHbL U OMHOUEHUS
MedHCOY HUMU, NPUMEHSIMb UX NPU peuleHul 3a0ay, KOHCMmpPYyuposams coOCmMeeHHble 3a0ay
VKA3AHHBIX MUNO8;

®  @rnademv OCHOBHbIMU MEMOOAMU PeUleHUsl 3a0ay Ha CMeCU, CNIABbL, KOHYESHMPAyuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCILE, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM,
UCNONBb3YSL PA3HBLE CNOCOObL;

®  pewams nocuyecKue 3a0a4u pazHelMU CNOCObamu, 8 MoM Yucie, ¢ 08ymMs OJ10KAMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHO8e
UCNONb308AHUS U3VUEHHBIX MEMOO08 U 0DOCHOBLIBAMb peuleHUe,;

®  peuams HeCI0IHCHbIE 3a0aUlU NO MAMEMAMUYECKOl CIamucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apugdmemuiecKkul,
aneebpaudeckul, nepebop 6apuanmos, 2eoMempudeckul, 2paguieckuii, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOM KU3HHU M IPH U3YYEHHHU APYTUX MPEIMETOB:

®  guidenamb Npu peueHun 3a0ay XapaKkmepucmuku paccmMampueaemou 6 3aoave
cumyayuu, OmauYHvle OMm pedbHblX (me, Om KOMOPbIX aOCmpazuposaliucy), KOHCMpyuposams
HOBble CUMYAYUU C YYemoM IMUX XAPAKmepucmuk, 8 4dCmMHOCMU, NPU peueHuu 3a0ai Ha
KOHYeHmpayuuy, y4umsléams ni0MHOCMb 8eUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0aAYU HA OCHOBE PACCMOMPEHUs PEAbHbIX CUMYAYUl,
6 KOMOpbIX He mpedyemcs MOUHbIL BbIYUCTUMENbHBIL Pe3)Ibmam,



®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCEMbl OMCYemd.
CrarucTuKa U Teopusi BeposiITHOCTEM

o  Onepuposams nowaAmMuAMU: CcMoOIOYamMble U Kpy2osvble Ouazpammsl, madauysl
OaHHbIX, CpedHee apugmemuyecKoe, MeOUuaHa, Hauboabulee U HauMeHbulee 3HAYeHUs. 8blI00OPKU,
pazmax 8blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIOHEeHUe, CAVUAUHAS USMEHYUBOCTb,

®  u3greKamv UHGOpMAYUl0, NPeOCMAGIeHHYI0 8 MmaAbauyax, Ha OUaSpaAMMax,
epagukax;

® cocmasnams mabauysbl, CMpoOUmMsb OUACPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAT YUCLA, NEPECMAHOBKU U COYEMAHUS,
mpeyeonvHuk Ilackans;

®  NPUMEHAMb NPABUIIO NPOU3BEOEHUs NPU PEUUeHUU KOMOUHAMOPHBIX 3a0al;

®  onepupoéamv HNOHAMUAMU: CHYYAUHBIU ONbIM, CAVHAUHBIL 6bI00p, UCHbIMAHUE,
leMeHmapHoe CayuaiiHoe coovimue (Ucxoo0), Kiaccuueckoe OnpeoeseHue 6eposimHoCmu
CYUALHO20 CODbIMUS, ONepayuy HA0 CAYYAUHBIMU COOLIMUAMU,

®  npeocmasisims UHGOPMAyUo ¢ NOMOWbIO Kpyeos Jiliepa,

®  pewams 3a0auu HA GbIYUCICHUE BEPOSIMHOCIU C NOOCYEMOM KOIUYECBa
8APUAHMOE C NOMOUWBIO KOMOUHAMOPUKU.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  u381EKAMY, UHMeEpPNnpemuposams u npeobpazoevieanms ungopmayuro,
NPeOCMAGIeHHYI0 8 MadIUYax, Ha OUASPAMMAX, 2SpauKax, Ompajdcaruwyro ceolucmea u
XapakxmepucmuKu peaibHbiX NPpoYeccos U A61eHuUll;

® onpedenimv CMAMUCMUYECKUe XAPAKMEPUCMUKU — 8blOOPOK No  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHusl 3a0ayu;

®  OYeHUBAMb 8EPOSIMHOCNL PEAlbHbIX COOLIMULL U AGTIeHULL.
I'eomeTpuueckue GpUrypsbl

o  Onepuposamb NOHAMUAMU 2COMEMPUYECKUX Pueyp;

®  u3gIeKAmMb,  UHMEPNpemuposams U npeobpazoevleamv — UHGOpMAYUrO O
2eomempuieckux ueypax, npeocmasienHyIo Ha 4epmexcax,

®  npuMeHsMb 2eomempuueckue Gaxkmol OISl PeweHus 3a0ay, 6 MmMOM UUCIe,
NPEONONA2aArUUX HECKOTILKO WUA208 PEUEHUS,

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2e0OMEeMPUIecKUe YMBEPIHCOCHUs,

® grademv CMAHOAPMHOU KiAccuukayuelu NIOCKUX ueyp (MpeyeorbHUKo8 U
Uemulpexy20bHUKOB).
B noBceHeBHOM KU3HM U NIPH U3YYEHHH JAPYTUX MPeIMETOB:

®  UCNONL306AMb  CEOUCMBA  2eOMempuyecKux  ueyp 0as  peuwleHuss  3a0ay
NPAKMUYECKo20 Xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTHOIeHUs

o  Onepuposamb NOHAMUAMU: PABEHCMBO ueyp, pasHvle @uaypvl, pageHcmeo
mMpey20bHUKO8, NAPALIebHOCMb  NPAMbIX, NEPNEeHOUKYIAPHOCMb NPAMbIX, Velbl MeHcOy
NpAMbIMU, NEPREHOUKYIAP, HAKIOHHAS, NpoeKyus, nooobue queyp, nodoodHsvle ¢ueypol,
HOO00OHbIEe MPEY2ObHUKU,

*  npumenamv meopemy Panreca u meopemy 0 HPONOPYUOHATLHLIX OMPE3KAX Npu
peuieHuu 3a0a4,

®  Xapakmepuzo8amv 63AUMHOE PACNONOJNCEHUe NPAMOU U OKPYICHOCMU, O8YX
OKpYdHCHOCTMEU.
B noBceHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  UCNONL308aMb OMHOWEHUS OJIsl PEUeHUsl 3a0al, BO3HUKAIOWUX 8 PealbHOU HCUSHU.
HN3mepennsi u BbIYUCIEHUS

o  Onepuposamb npedCmMasieHUsMU 0 OAuUHe, NIOWAOU, 0Obeme KaK BelUYUHAMU.
IIpumensamo meopemy I[lughazopa, gopmynsl niowaou, odbvema npu peuweHuu MHO2OULA208bIX



3a0au, 8 KOMOPLIX He 6ce OaHHble NPeOCMABIeHblL ABHO, A MPedYIOm 8bIYUCIEHUN, ONEPUPOBAMb
boJee WUPOKUM KOIULECMBOM GOPMYI ONUHbL, NAOWAOU, 00beMA, BLIYUCTAMb XAPAKMEPUCTIUKU
KOMOUHayuti Queyp (OKpyscHocmell U MHO20Y20bHUKOB) BbIYUCTAMb PACCIMOSIHUS MeHCOY
Queypamu, npumeHsmes mpucoHomempudeckue Gopmyavl OJisl GbIYUCIEHUL 6 D0ee CLONCHBIX
CYUasx, nPoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTNU U PABHOCOCTNABIEHHOCIU,

®  1POBOOUMDb NPOCMIblE BLIYUCIEHUS HA 00 BEMHBIX MeNax,

*  gopmyruposams 3a0auu HA BbIYUCTIEHUE ONUH, NIOWAOEU U 00bEMO8 U peulamyp UXx.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX NPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npuMeHAmMb GOpMYIbL NPU BLIYUCIEHUSAX 8 CMEJCHLIX YYeOHbIX npeomMemax, 8
OKpydtcaroujeli OeticmeumenbHOCm.
I'eoMeTpuUecKHe MOCTPOEHUS

o /300padsicamv  ceomempuyeckue @Queypbl N0  MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECLONCHBIX CVUASX,

®  GLINOAHAMbL NOCMPOEHUS MPEYCONbHUKOS, NPUMEHAMb  OMOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JUHEUKOU U NPo8oOUmMb npocmeuiuiue UcCie008aHUs YUCIA peueHUll,

®  u30Opadicamv mMunosvle MNIOCKUue @ueypvl U 0OveMHble mena ¢ NOMOWbIO
NPOCMEUUUX KOMILIOMEPHBIX UHCIPYMEHMO8.
B noBceHeBHOM KU3HHU ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  GLINOAHAMbL NpOCmeluue NOCMPOeHUs HA MeCMHOCMU, HeoOXo00umble 6 PedlbHOl
JICU3HU,

®  OYeHUBAMb Pazmepwvl PeabHbiX 00bEKMO8 OKPYHCAIOUe20 MUPA.
IIpeoGpazoBanusn

e  Onepuposamv nouamuem OBUJCEHU U NpeodPA30sanusi noooodus, 61alems
npuemamu noCmpoeHust pueyp ¢ UCHONb308AHUEM OBUNCEHUL U NpeoOpa3z08anuii. noooous,
NPUMEHSIMb NOJIYYEHHbLE 3HAHUS U ONbIM NOCMPOCHUL 8 CMENCHIX NPeOMemax U 6 PedibHbiX
CUMYayUsx OKpysHcaouje2o mupa,

e cmpoumbs ¢hucypy, nOO0OHYIO OAHHOU, NOJBL30BAMBCSA CEOUCMBAMU NOO0OUA O
000CcHO8aHUsA c80licmE puyp,

®  NPUMEHAMb CBOUCMBA OB8UNCEHULl O]l NPOBeOeHUs Npocmenuuux 000CHOBAHU
ceoticme ghuzyp.
B noBceHeBHOM KU3HM U TIPH U3YYEHHH JAPYTUX MPeIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb nooodue O0is NOCMPOeHUl U
BbIYUCTICHUL.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

o Onepuposamb NOHAMUAMU BEKMOP, CYMMA, DPA3HOCHb BEKMOPO8, NpOU3BeOeHUe
BEKMOPA HA YUCTIO, Y20 MeNCOY 8EKMOPAMU, CKANAPHOE NPOU3BEOeHUe BEKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA;

®  BLINOAHAMb OelCmEUs. HAO GeKMOPAMU (CLOJCEeHUe, BbIYUMAHUe, YMHONCEHUe HA
YUCT0), BLIYUCTAMY CKATISPHOE NPOU3BeOeHUe, ONPEOesimb 8 NPOCMEUUUX CVUASX Y20l MeNCOy
8EKMOPAMU, BbINOJHAMY PA3IONCEHUE 8EKMOPA HA COCMAsNAlowue, NPUMEHAMb NOJYYeHHble
3HAHUA 6 (u3uUKe, NOAL30BAMBCA POPMYNOU BLIYUCTIEHUS PACCMOAHUL MeHCdy MOYKAMU NO
U38ECMHbBIM KOOPOUHAMAM, UCHONIb306AMb YPAGHEHUS (hucyp 015 peuleHus 3a0ay,

®  NpUMEHAMb BEeKMOpbl U KOOPOUHAMbL Ol PEeuleHUs 2eOMempudeckux 3a0ay Ha
8blYUCTIeHUEe ONUH, Vl08.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  UCNONL308aMb NOHAMUS BEKMOPO8 U KOOPOUHam OJisi peuteHus 3a0ay no @usuxe,
eeozpaghuu u opyaum yueoOHvim npeomeman.
Hcropust MaTeMaTUKH



*  Xapakmepuzo6amv 6K1A0 BbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX obacmell;
®  NOHUMAMb POIb Mamemamuxu 6 pazsumuu Poccuu.
MeTtoabl MATEMATHKH
o Ucnonv3ys usyuemHvle Memoowvl, NPOBOOUMb OOKA3AMENbCMBO,  BbINONHAMb
onposepaicerue;
®  guLIOUpamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUs MamemamudecKux
3a0au;
®  UCNONBL308AMb MamemMamudeckue 3HaHus O ONUCAHUA 3aKOHOMepHOocmel 8
OKpydHrcaroujeti 0eticmeumenbHOCmuy U NPOU38e0eHUsIX UCKYCCMEd;
®  npuMeHAmb  npocmeliiue  NPOSPAMMHbIE — CPeOCmed U INEeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeUeHUU MAMEeMamu4ecKux 3a0adu.
Memanpeomemmubwie pe3yibmanvt
® CIOCOOHOCTH CaMOCTOSITEIBHO IJIAHUPOBATh AJBTEPHATHBHBIC MYTHU TOCTIIKEHUS IENCH,
OCO3HAaHHO BbIOMpaTh HauOonee dS(PPeKTHUBHBIE CHOCOOBI pelIeHUs Y4YeOHBIX U
MO3HABATEIIBHBIX 33]1a4;

. YMEHUS OCYLIECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBL;

. CIOCOOHOCTH aJ€KBATHO OLIEHUBAaTh IPABUIBHOCTb MM OIIMOOYHOCTH BBIMOJIHEHUS
yueOHoil 3a1auu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PELICHHUS;

. YMEHHUs YCTAHABIMBATh IPUYMHHO-CJICICTBEHHBIC CBS3U; CTPOUTH JIOTMYECKHUE
paccyXAeHUsl, yMO3aK/IIOUeHUs (MHAYKTUBHBIE, IETYKTUBHBIE U IO aHAJIOTMH) U BBIBOJIBI;

. YMEHUS CO3/aBaTh, IPUMEHATh, U IPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA,
MOJIEJI M CXEMBbI JUIsl pellIeHHs y4eOHBIX M IT03HABATEIbHbIX 33/1a4;

. pa3BUTHs CIOCOOHOCTH OpPraHW30BHIBATH y4eOHOE COTPYAHHYECTBO U COBMECTHYIO

JIESTENIbHOCTh C YUUTEJIEM U CBEPCTHUKAMMU: ONPEAEIATh LI, paclpeaeaTh GyHKIUU U poJin
YYaCTHHUKOB, B3aMMOJIEHCTBOBAaTh M HAXOAUTh OOIIME CHOCOObI paboOThl; yMEeHUs paboTaTh B
rpynme: HaXoAUTh 00llee PEelIeHHE U pa3peliaTh KOH(IUKTH HA OCHOBE COTJIACOBAHMSI MTO3ULIUN
U yuéTa MHTEPECOB; CIyIIaTh NapTHEPa; (GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE
MHEHHUE;

. dbopMupoBaHusi y4yeOHOW U OOIIENOIB30BATENBCKOW KOMIETEHTHOCTH B 00JacTu
WCIIOJIH30BaHUS MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MK T-koMeTeHTHOCTH);

. MEepPBOHAYANILHOTO TMpEACTaBIeHUS 00 UIAesX U METOJax MaTeMaTUKd Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKHU;

. pa3BUTHUsSL CIIOCOOHOCTH BHJIETh MAaTEMaTHYECKYIO 3aJady B JPYIHX IUCIMIUIMHAX, B
OKpYKaroIlIeH )KU3HMU;

. YMEHHSI HaxOIUTh B Pa3NUYHBIX HCTOUYHUKAX HMHPOPMAIUIO, HEOOXOAUMYIO s

pelIeHnss MaTeMaTHYeCKuX NpoOsieM, W NpeACTaBiIATh €€ B MOHATHOW (opme; NpUHUMATH
pelIeHNE B YCIOBUSIX HEMOJHON U N30BITOYHOM, TOYHON M BEPOSITHOCTHON MH(OpMALINH;

o YMEHUS MOHUMATh ¥ UCHOJIb30BaTh MaTeMaTHUECKUE CPEJICTBA HATJISAHOCTU (PUCYHKH,
YepPTEkKH, CXEMBI U JIp.) AJIs WIUTIOCTPALMK, MHTEPIIPETAI[H, apTyMEHTALlUH;

o YMEHHUSI BBIIBUTATh THUIOTE3bl TIPU pEIICHUH YYeOHBIX 3a7ad W TIOHUMAHUS
HEO0OXOIUMOCTHU UX MTPOBEPKU;

o NOHUMAaHMs CYIIHOCTU aJTOPUTMHUECKUX TPEANUCAaHUA M YMEHHs JIeHCTBOBaTh B
COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

o YMEHHUSI CaMOCTOSITENIHO CTAaBHTH IIENIM, BBIOMPATh W CO3[aBaTh AJITOPUTMBI IS
peleHus yueOHbIX MaTeMaTHUECKUX Mpobiem;

o CIIOCOOHOCTH TTAHMPOBAThH U OCYIIECTBISITh ACATEIBHOCTD, HATIPABICHHYIO HA PEIICHHE

3aaa4 UCCI€A0BATCIBCKOTO XapaKTepa,



KPUTEPUU OHEHUBAHUA U KPATKOE OITMCAHUE CUCTEMbI OHEHKHA
JOCTUKEHUN OBYYAIOILIUXCSA
OneHkKa yCTHBIX OTBETOB Y4YalIMXCH 110 MaTEeMATHKE

«S»:

e VYYEHUK TIIOJHO PACKpPbUI COJAEpXKaHWE MaTepuasia B 00bEME, MPeaTyCMOTPEHHOM
POrpaMMOil y4eOHUKOB;

® U3JIOKWI  Marepuall  I'PAaMOTHBIM  SI3BIKOM B ONPEICIAEHHOW  JIOTMYECKOH
MOCJIE0BATEILHOCTH, TOYHO  HCHOJIB3YS  MAaTeMaTHYECKyl0 TEPMHUHOJOTHIO U
CHUMBOJIUKY;

® TIPABWIHHO BBIMOJHWI PUCYHKH, YEPTEKH, TpaUKH, COMMYTCTBYIOIINUE OTBETY;

e [IOKa3aJl yMEHHUE WUIIOCTPUPOBATh TEOPETUUYECKUE TOJIOKEHHUS KOHKPETHBIMU
MpUMEpaMH, MNPUMEHSITh MX B HOBOW CHUTyalldd MPU BBINOJHEHUH MPAKTUYECKOTO
3aJIaHus;

® [POJEMOHCTPUPOBAJ YCBOCHHE paHEE M3YYEHHBIX COIIYTCTBYIOLIMX BOIPOCOB,
c(OpMUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJB3YEMBIX MPU OTBETE HABBHIKOB U YMEHUM;

® OTBEYaJl CAMOCTOSTENILHO 0€3 HABOISAIUX BOIPOCOB YUUTEIS;

® BO3MOXHBI OJIHA - JIB€ HETOYHOCTU MPHU OCBEIICHUH BTOPOCTEIICHHBIX BOMPOCOB WM B
BBIKJIAJIKAaX, KOTOPbIE YYEHUK JIETKO UCIIPABHUII 110 3aMEUAHUIO YUUTEIS.

«4»: OTBET y4allerocs yAOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha OIEHKY «5», HO MPU 3TOM
HMeEET OJWH U3 HEJOCTATKOB:

® B UBJIOKCHUHU JOIMYIICHbI HEOOJIbIINE TMPOOENbl, HE MCKA3HUBIIHE MaTeMaTHYECKOE
COJIepXKaHUE OTBETA;

e JIONYIIEHBbl OJMH - JBa HEAOYETa IMPU OCBEIIEHUH OCHOBHOI'O COJIEPKaHHUS OTBETA,
WCIIPABJIECHHBIE 110 3aMEYAHHUIO YUYUTEIIS;

e JlomylIeHbl omuOKa win Oojiee JABYX HEJOUETOB TMPH OCBEIICHUH BTOPOCTETICHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIC 110 3aMEUYaHUIO YUUTEIIS.

«3»:

e HEMOJIHO WJIM HEIOCJEI0BaTeIbHO PACKPBITO COJACp)KaHWE MaTepuaia, HO IMOKa3aHO
oOllee TOHMMaHUE BOIMPOCAa W TPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC IS
JATbHEHIIEr0 YCBOCHUS IPOrPAMMHOr0O MaTepuana;

® UMENNCh 3aTPYAHCHHUS WM JOIMYIICHbl OHMIMOKM B  ONPEACICHUU TOHSTHS,
WCIIOJIb30BAHUM MAaTEMAaTHUYE€CKOW TePMHUHOJIOTHH, YEPTEKAX, BBIKIIAIKAX, UCIIPABICHHBIC
MIOCJIE HECKOJIbKUX HABOJAILIUX BOMPOCOB YUUTES;

® VYYEHUK HE CIPABWICA C MPUMEHEHHWEM TEOPHUU B HOBOM CHUTYyaIlMH TPU BBITOJTHECHUH
MPaKTUYECKOTO 3aJaHusl, HO BBITIOJHUJ 3a/IaHUsl 00S3aTEIHLHOTO YPOBHS CIIOXKHOCTH TIO
JTAHHOM TeMe;

® TIpHW 3HAHUHM TEOPETHYECKOTO MaTepuasa BhISBIEHA HEIOCTaTOYHAs COPMUPOBAHHOCTH
OCHOBHBIX YMEHUU U HABBIKOBY.

«2»:

® HE PacKpHITO OCHOBHOE COJIEpKaHUE YUeOHOTO MaTepuaa;

e O00OHapy)XEHO HE3HAHWE WM HEMOHMMaHHE yYEHUKOM OOIbIIeH min Hanbosee BaXKHON
4acTu y4eOHOro MaTepuarna;

e JIONYIICHBI OIMIMOKHA B OMPECICHUU TMOHSATHUW TPHU HCIOIH30BAHUM MaTeMaTHYECKOMN
TEPMUHOJIOTHH, B PHCYHKaxX, 4epTekax WM Tpadukax, B BBIKJIAJKaX, KOTOpHIE HE
WCIIPaBJIEHBI MOCJIE HECKOIBKUX HABOASIIMX BOIIPOCOB YUUTEIIA.



OueHka NMCbMEHHBIX KOHTPOJIBHBIX PA00T yUaluXcs
«S»:

e paboTa BBIOJIHEHA TIOJTHOCTHIO;

® B JIOTHYECKUX PACCYKICHHUAX U 0OOCHOBAHHMH PEIICHUS HET IPOOEIIOB U OIIMOOK;

® B PCIICHUM HET MAaTeMaTHYECKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIMCKA, HE
SIBJISIFOIIASICS CICACTBUEM HE3HAHUS WIIM HETIOHHMMAaHMs Y4eOHOTo MaTepHaa).

«»:

e paboTa BBINOJHEHA MTOJIHOCTHIO, HO 00OCHOBAHMS II1ar0B PEIICHUsI HEOCTATOYHBI (€CIIH
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBJSUIOCH CIIEIUATIBLHBIM 00BEKTOM ITPOBEPKH);

e JIOMYyIICHA OJIHA OIMOKA WM JIBa-TPH HEJ0UYETa B BBIKJIAJKAX, PUCYHKAX, YEPTEKAX
i rpadukax (eciam 3TH BUAB pabOThl HE SBISUIUCH CHEIUAIBHBIM OOBEKTOM
MIPOBEPKH).

«3In:

e JIONyIICHBI OoJiee OAHOW OIMMOKM MU Oojiee ABYX-TPEX HEMOYETOB B BBHIKJIAIKAX,
yepTerkax WM Tpadukax, HO Y4Yalluics BIaJeeT O0sM3aTeNbHBIMU YMEHHUSIMH TIO
IIPOBEPSIEMON TEME;

«2»:

e JIONYIICHBI CYIIECTBEHHBbIC OIIMOKH, TOKa3aBIIME, YTO YYallMHWCA HE BIAJEET

00s3aTeNbHBIE YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOW Mepe;

Ouenka TecTOBBIX padoT yyaluxcst

@2»-0-40% B3»-41 -60% «» - 61 —80% «5» - 81 -100%

COJAEPKAHUE KYPCA MATEMATHUKH B 7 - 9 KITACCAX

Anareopa

Yucna

PanmnonanbHblie yncaa. MHOXECTBO pallMOHANbHbBIX 4Kces. CpaBHEHHE pAllMOHATIbHBIX YUCEIL.
JlelicTBUSl ¢ palMOHANBHBIMM YMCIaMU. [Ipeocmaenenue payuonanibHO20 4ucia OecamudHol
0pobbIo0.

HppanuoHajbHble YHCIA

IlonsiTe wuppanroHanbHOrO u4wncia. Pacno3HaBaHWe WpPpalMOHAIBHBIX 4ucel. lIpumepst

JoKa3aTeNnbcTB B anredpe. HppanuoHanbHOCTH dHCIA \/E . IlpumeHeHHEe B TeOMETpUM.
CpasHenue uppayuonanbHulx yucen. Mnodxcecmeo OeticmeumenbHbIX Yuce.

ToxnecTBeHHBIC IPeo00pa3oBaHus

YucinoBble 1 OyKBeHHbIE BbIPAKEHUS

Brelpaxxenne ¢ mnepeMeHHOW. 3HaueHHe BblpaxkeHHs. [loacTaHoBKa BhIpaXXE€HUH BMECTO
MEPEMEHHBIX.

Lenblie BeIpaxeHUs

Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeleM U ee cBoiicTBa. IIpeoOpazoBaHusi BbIpaskeHUH,
COJIEpKalINX CTENEHH C HATypaJIbHBIM I10KA3aTeNIEM.

OpHowieH, MHOrowIeH. JlecTBUS C OAHOWIEHAaMHU M MHOTOWIEHaMU (CJIO)KE€HHUE, BHIUMTAHUE,
yMHOXXeHHUe). DopMyJIbl COKpAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJApaToB, KBaJIpaT CyMMBbl U
pa3HocTu. Pa3nojkeHre MHOrouIeHa Ha MHOYKUTENH: BRIHECEHHE O0IIEr0o MHOXKHUTENS 32 CKOOKH,
2PYNNUPOBKA, NpUMeHeHue ¢opmyn CcoKpauwjeHHo2o yYmHooceHus. Keaopammuwviti mpexunen,
PasnodiceHue KeaopamHo20 mpexuieHa Ha MHONCUMEIU.

JIpoOHO-panMOHAIbHBIEC BHIPAKEHUS

Crenenb ¢ nensiM nokaszateneM. [IpeoOpa3oBanue IpoOHO-TUHEHHBIX BBIPAKEHHI: CII0KEHUE,
YMHOXEHHE, JeleHue. Aneeopauieckas opoow. [Jonycmumvle 3HaA4eHUs NEPEMEHHBIX 8 OPOOHO-
payuonanvuwvlx  evipadxcenusax.  Coxkpawenue — ancedopauveckux — Opobdeu.  Ilpusedenue
aneebpauveckux opodeil k obwemy 3namenamenio. [elicmeus ¢ aneebpaudeckumu OpoOIMU:



Cll0dICeHUe, GblYUMAaHUe, YMHOJCeHUe, OelleHue, 8036edeHue 6 cmenens. Ilpeobpazosanue
8IPAICEHULL, COOEPAHCAUUX 3HAK MOOYIIA.

KBaaparnbie kopun

Apudmerndeckuii  KBaapaTHbI  KopeHb. IIpeoOpa3oBaHue  BBIPOKECHHM, COJIEpPKAIIUX
KBaJJpaTHbIE KOPHHU: YMHOXXCHHE, JCJICHHE, BBIHECEHHWE MHOXMTENS HU3-TI0JI 3HaKa KOpHS,
BHeceHUue MHOJMCUmeJisi N0O 3HAK KOPHAL.

YpaBHeHus1 M HEpaBEeHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUS U KOpHsI ypaBHeHUs. [Ipeocmasnenue o pasHOCUTLHOCMU YPAGHEHUU.
Obnacmo onpedenenus ypasHenus: (001acmMb 00Ny CMUMbBIX 3HAUEHUU NEPEMEHHOIL).

JIuneiiHOe ypaBHEHHE U €ro KOPHH

Pemienue nuHENHHBIX ypaBHEHWH. Jluneunoe ypasuenue ¢ napamempom. Konuuecmeo kopheu
JuHeluno2o ypasHenus. Peuienue TuHelnblx YypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHHe H €er0 KOPHH

KBagparueie ypaBHeHusi. HemnosiHble KBaapaTHble ypaBHEHHS. JUCKPUMHUHAHT KBaJpPaTHOTO
ypaBHeHusa. PopMyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PemeHne KBaJpaTHBIX YpaBHEHH: HCIIONB30BaHHE (HOPMYIBl IS
HaxXOXJICHUS KOPHEH, epaghuueckuti memoo peuieHusi, paziodceHue Ha MHONCument, noooop
KOpHel ¢ Ucnonvzoeanuem meopemvl Buema. Konuuecmeo xopHetli K6a0pamHoz20 YpasHeHusl 8
3asucumocmu om e2o ouckpumunanma. bukeadopammuvie ypasnenus. Ypasnenus, ceooumvie K
JuHeunbiM U keaopamuuim. Keaopamuule ypasuenus ¢ napamempom.

JIpoOHO-panuoOHAJIbHbIE YPABHEHUS

Pemienne mpocredmux ApOOHO-IMHEWHBIX ypaBHEHUW. Peuwenue OpoOHO-payuoHanibHbix
VpaeHeHUll.

Memoowr pewienus ypagneHuu: Memoovl PAGHOCUTbHBIX NPeobpaA308anUli, Memoo 3adMeHbl
nepemeHnHolU, epaghuyeckuii memoo. Hcnonvzoanue ceolicme hyHKYull npu peuieHuy ypagHeHull.

Ipocmetiwue uppayuonanbuvle ypasnenus 6uod | f (x)=a, \/ f(x)= \/ g (x) .Vpaenenus euoa

xn =a .Ypasnenus 6 yeavix Yyuciax.

Cucrembl ypaBHeHUH

VYpaBHEHHE C 1ByMsI IEPEMEHHBIMU. JINHEHHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMU. [Ipavas kax
epaguueckasn unmepnpemayus IUHEUHO20 YPABHEHUs C 08YMS NePeMEeHHbIMU.

[TonsiTe cuctemsl ypaBHEHUM. PerieHne cuctemMbl ypaBHEHUM.

Mertobl pemeHus: CUCTEM JIMHEHHBIX ypaBHEHUH € ABYMS IIEPEMEHHBIMU: epagduieckuti Memoo,
Memoo clod#ceHUsl, METOJ1 TTOACTaHOBKU. Cucmembl TUHEUHbIX YPAGHEHUL ¢ NAPAMEMPOM.
HepagencrBa

UucnoBsle HepaBeHCcTBAa. (CBOICTBA YHCIOBBIX HEpaBEeHCTB. [IpoBepka crHpaBeTMBOCTH
HEPaBEHCTB IIPU 33/IaHHBIX 3HAYCHUAX [IEPEMEHHBIX.

HepasenctBo ¢ mepemenHoi. Ctporue M HecTporue HepaBeHCTBa. Obnacme onpeodeneHus
Hepagencmaa (001acmob 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pelienne TMHEHHBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u e2o pewtenus. Pewenue K8aOpamuvix HEPAGEHCME. UCHOIb30BAHUE
ceoticmé u 2epaguxka KeaopamuyHou QYHKYuu, Memoo UHMepsanos. 3anuco peuieHus
K8AOpamHO20 HepaseHCcmed.

Pewenue yenvix u 0pooHO-payuoHanbHbIX HEPABeHCmME MemoOoM UHMEPBATLO8.

Cucrembl HepaBeHCTB

CuctemMbl HEpaBEHCTB C OJIHOM IEpEMEHHOW. PemieHue CUCTEM HEPAaBEHCTB C OJHOU
NEPEMEHHOM: JMHEUHBIX, K6éadpamuuix. V300paxeHHe pelIeHUus CHUCTEeMbl HEPABEHCTB Ha
YHUCIIOBOM MPsAMOM. 3amuch pelieHus CUCTEMbl HEPaBEHCTB.

DOyHKIUHA



IHHonsaTue pyHkuuu

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. dDopMmupoBaHHe MpPECTaBICHUNH O MeTanpeIMeTHOM
HNOHATUH  «KoopauHaTb. CrocoObl 3amaHust (GYHKIMNA: aHAIMTHYECKUH, rpaduyecKuid,
tabnnyHblid. 'paduk dbynkuuu. [Ipumepsl QyHKIMHA, MOTydyaeMbIX B MPOLECCE UCCIEIOBAHUS
Pa3IMYHBIX PEaTbHBIX MPOIECCOB M PEUIeHMs 3aqad. 3HadyeHue (QyHKiuu B Touke. CBoiicTBa
byHKIMI: 061acTh onpeaeneHus, MHOKECTBO 3HaYCHHM, HYJU, MPOMEKYTKH 3HAKOMIOCTOSHCTBA,
YemHOCMb/HeyemHOCmb, TTPOMEKYTKH BO3PACTaHUs U YObIBaHMs, HauOOJblIee W HaUMEHbIIee
3HaueHus. MccnenoBanue GyHKIMM 110 ee rpaduky.

Ilpeocmaenenue 06 acumnmomax. Henpepvienocms ¢ynxyuu. Kycouno-3adannvie ghynkyuu.
Jluneitnass GpyHKIUSA

CpoiictBa u rpaduk JMHEHHOW (yHKIMU. YTIOBOW KO3(pHUIHMEHT mnpsmMoil. Pacmonoxenue
rpaduka JMHEHHONW (YHKIIMH B 3aBHCHUMOCTH OT €€ YIVIOBOro KO3 (dHUIMEHTa U CBOOOIHOTO
unieHa. Haxooicoenue kodguyuenmos auneinot  @yHKyuu no  3A0AHHbIM  YCAOBUSIM:
npoxodicoeHue NPImMou yepes 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OaHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL.

KBaaparuunas pyHkumus

CaoticTBa u Tpaduk KBaapaTHIHON QyHKImMH (apadona). [locmpoenue epaghura keaopamuunou
@yHxkyuu no moukam. HaxoxaeHue Hynei KBaapaTUYHOW (GYHKIUH, MHOMCECM8d 3HAYEHU,
NPOMENCYMKOE 3HAKONOCMOAHCMEBA, NPOMENCYMKOE MOHOMOHHOCU.

OOpaTHasi NPONOPUMOHATBHOCTD

k
CaolicTBa QyHKIIUH y = K y== ['unepbomna.
X

I'pagpuxu pynkuui.
Ilpeobpaszosanue epagura Gynkyuu y= f(x) 011 NOCMPOEHUs 2paduKo8 @YHKYull 8uoa

v=af (kx+b)+c-
I'paghuxu ¢hynxyuii y=a+L, y=~x,y=Yx, y=|x|-

x+b
ITocenoBaTe IbHOCTH U POrPecCHH
UmncnoBass TOCIENOBATENBHOCTE. [IpUMEphl YHCIOBBIX MOCIENOBATEIBHOCTEW. becKkoHEeYHbIe
[OCJIEI0BATENbHOCTU. ApH(MeTHdeckas Tmporpeccuss MU ee cBoicTBa. ['eomerpuueckas
nporpeccusi. Popmyna odwe2o0 uneHa U CyMMbl N NEpeblx YIeHO8 apupmemuyeckol u
eeomempuueckoll npozpeccuti. Cxo0auasncs 2eomempuieckas npocpeccus.
Pemrenne TekcTOBBIX 3a/1a4
3agaun Ha Bce apupMeTHYECKHE AeHCTBUSA
Pemenne TeKCTOBBIX 3amad apudmeTudeckuM crocodoM. Mcmonp3oBaHue TaOIUI, CXeM,
4yepTexkel, APYrux CpeCcTB MPEACTABICHHS JAHHBIX MPHU PEIIeHUH 3a/1auH.
3agaum Ha IBH:KeHHe, pa00Ty U MOKYNKH
AHau3 BO3MOXHBIX CHTyallMH B3aUMHOTO pPACIHOJIOKEHHs OOBEKTOB MNPU HUX JIBHXKEHHH,
COOTHOILIEHUSI 00BEMOB BHITIOJTHAEMBIX pabOT IIPU COBMECTHOU padoTe.
3agaum Ha YacTH, 710JIM, IPOLEHTHI
Pemrenne 3amad Ha HaXOXIEHHWE YacTH 4YHCIA W YHCIAa MO €ro 4acTd. PemieHwe 3amad Ha
IPOILEHTHI U 10oyu. [IpuMeneHne nponopIuii Npy perieHny 3a1ad.
Jlornueckue 3agauu
Pemenune noruveckux 3anau. Peutenue nocuyeckux 3a0au ¢ nomouvio paghos, maoauy.
OcHoOBHbIE MeTOAbI pelleHUs] TEeKCTOBbIX 3aJad: apupMeTHUecKuid, anredpanyecKui,
nepebop BapuaHTOB. [lepguumvie npedcmasieHuss 0 Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue Memoowl ).
CraTucTHKa U TeOpusl BepOSATHOCTeH
CraTucTuka
TabnuuyHoe W Tpaduueckoe MPEACTaBICHHE NaHHBIX, CTOJIOYAThle W KPYTOBBIE HArPAMMBI,
rpaduKy, MPUMEHEHUE TUarpaMM U rpaduKoB IS OMUCAHUS 3aBUCIMOCTEH PealbHBIX BEIIHYHH,
u3BIeueHre uHpopMauu u3 Tabnui, Auarpamm U rpaduxoB. OnucarelbHbIe CTaTHCTUYECKHE



NoKa3aTeal 4YHUCIOBBIX HAOOpOB: cpeaHee apupMeTHUYecKoe, Meouana, HauOomiblee U
HauMeHbIlIee 3HaYeHUs. Mepbl paccenBaHus: pa3Max, oucnepcus U CMmaHoapmHoe OmkIOHeHue.

CnyuaiiHas uW3MEHYMBOCTb. M3MeHuUMBOCTb IHpu uU3MepeHusix. Pewarowue npasuna.
3axonomepHocmu 8 USMEHUUBLLX BETUUUHAX.

Cayuaiinbie coObITHS

Cny4aifHble OMBITHI  (PKCIIEPUMEHTHI), JJIEMEHTapHbIC CIIy4ailHbIe COOBITHSA  (MCXOIBI).
BepositHocTi  snemeHTapHbIX  coObITUH. COOBITUS B CIy4allHBIX OKCIEPHUMEHTaxX U
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbIe cOObITUA. BeposTHOCTH ciiydaliHbIX cOOBITHI. OMBITHI €
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSIMU. Kitaccuueckue BEpOSITHOCTHBIE OIIBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuii ¢ nomowwpro ouazpamm Jiiepa.
Ilpomusononodicnvie codvimus, odOveouHeHue u nepeceuerue coovimuu. Ilpaeuno crodcenus
seposmuocmeti. Cnyuatinwiti  vlboop. Ilpeocmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnoorcenue  eeposmmnocmeii  nezasucumvix  coovimuii.
Ilocneoosamenvuvie neszasucumvie ucnvimanus. llpencraBieHne 0 HE3aBUCUMBIX COOBITHSIX B
YKU3HU.

Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuooxcenus, nepecmanosku, gakmopuan uucina. Couemanus u 4ucio COYemMaHul.
Qopmyna uucna cowemanuti. Ipeyeonvrux Ilackans. Oneimvl ¢ OONLWUM — YUCIOM
PABHOBO3MOJCHLIX  DNIEMEHMAPHLIX  cobblmull. Bvluucienue eeposmuocmeti 6 onvlmax c
npumeHeHuem KomoOuHamopHvlx Gopmyn. Hcneimanus bepuynnu. Ycenex u  ueyoaua.
Beposmuocmu cobovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaitnle genuuunsl

3nakomcmeo co CryyauHLIMU GeIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX CIYYAUHbIX
eenuuuH.  Pacnpeodenenue  eeposmnocmeu. Mamemamuueckoe — oocudanue.  Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux uucen. smepenue éeposmuocmeil.
Ilpumenenue 3axkona O6OMLUWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENIEHUSL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuueckne purypsoi

@urypsl B reOMeTPHH H B OKPYKaIOLEeM MHUpe

['eomerpuueckas ¢urypa. PopmMupoBaHuE MpPEICTaBICHUH O METalpeIMETHOM MOHSATUU
«purypa». Touka, TMHUS, OTPE3OK, IpsAMasi, JIyd, JOMaHas, IJIOCKOCTb, YToJl, OUccCeKTpuca yria
U €€ CBOMCTBA, BU/IbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cumMeTpHst reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKHX UTYP.
MHoroyrojbHuKH

MHOroyronbHuK, €ro 3JEMEHTHI U €70 CBOKCTBA. Pacrio3HaBaHME HEKOTOPBIX MHOTOYTI'OJIbHUKOB.
Buvinyknvie u negvinykavie mnozoyzonvruxu. IIpaBUIIbHbIE MHOTOYTOJIBHUKH.

TpeyronsHuku. BeicoTa, Menmana, OuccekTpuca, CpeiHss JIMHHUA  TpPEyrojbHHKA.
PaBHOOEIpeHHBIN TPEYroJabHUK, €ro CBOMCTBA M TNpU3HAKU. PaBHOCTOPOHHMI TPEYroJbHUK.
IIpsAMOYTONIbHBINM,  OCTPOYIOJIBHBIM,  TYNOYIOJbHBIM  TPEYrOJbHUKU. BHemHue  yrisl
TpeyroibHuka. HepaBeHcTBO TpeyronbHuka. YerbipexyronpHuku. Ilapamienorpamm, pomo,
OpSAMOYTOJIBHUK, KBaJpaT, Tpameuusi, paBHoOenpeHHas Tpaneuus. CBoiicTBa M TNpU3HAKU
napajuiesiorpaMma, pomoa, npsiMoyrojibHHKa, KBapara.

OKpyKHOCTb, KPyT

OKpy’KHOCTb, KpYT, UX 3JIEMEHTHI U CBOWCTBA; LIEHTPAJIbHbIE U BIUCAaHHBIE yTibl. KacaTenbHas u
cekywjasi K OKDY)KHOCTH, uX ce6oucmeq. BIHCaHHbIE W ONHMCAHHBIE OKPYXHOCTH s
TPEYTOJIBHUKOB, Yemblpexy201bHUKO8, NPABUTbHBIX MHO20Y20IbHUKOG.

I'eomeTrpnueckue Gurypsl B npocTpaHcTBe (00beMHBbIE TeJa)

Mmnocoepannuk u ezo snemenmul. Hazeanuss MHO202paAHHUKOE C PA3HLIM NOJONCEHUEM U
Konuuecmeom 2cpareti. IlepBUUHbBIE NPEACTABIEHUS O MUPAMUJE, NapauleIeHUIene, MpU3Me,
chepe, mape, MUWIMHAPE, KOHYCE, UX MIEMEHTaX U MPOCTEUIIINX CBOMCTBAX.

OTHoweHNs



PasencrBo puryp

CBoiicTBa paBHBIX TPEYroJIbHUKOB. I[pr3HaKku paBeHCTBAa TPEYTOJIbHUKOB.

I[apanneJbHOCTH NPAMBIX

[Ipu3Haku ¥ CBOMCTBA MapayICbHBIX MPAMBIX. Akcuoma napannervhocmu Eexiuoa. Teopema
Daneca.

IlepnieHauKyAsIpHbIE PSAMBbIE

ITpsimoit  yron.  Ilepnengukynssp k  npsmod. Hakmonnas, mnpoekuus. CepeauHHbII
NEePIEeHIUKYIAP K oTpe3Ky. Ceoticmea u npusHaKu nepneHOUK)IsApHOCHU.

Ilooooue

Ilponopyuonanvruvie ompesxu, nooodue gueyp. Iloooonwvie mpeyeonvruxu. Ilpusnaxu noooous.
B3aumHoe pacnoJioikeHue npsMon U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHusi M BBIYUCICHHUS

Beanunnbl

[Tousitue Benuuunsbl. J{nuna. M3mepenne qiunbl. Equnauiiel usmepenus JinHbl. Bennuuna yria.
I'panycnas mepa yria.

[TonsTre o TUIOMIAMU TUIOCKOW (QuUrypbl U ee cBoiicTBax. V3mepenue mmomaneii. EnuHuimb
MU3MEPEHHUS TUIOIA/IN.

[IpencraBnenne o6 oObeme u ero cBoiicTBax. M3mepenwe oObema. EguHHIBI HM3MepeHUS
00BEMOB.

HN3mepeHus u BbIYMCICHUS

NHcTpymMeHTBI 17 U3MEPEHUN W TMOCTPOCHHM; W3MEPEHHE U BBIYHCICHHUE YIJIOB, JJIUH
(paccrosinuit), mnomazaei. Tpuronomerpuyeckue (YHKIUU OCTPOrO yria B MPSIMOYTOJILHOM
TPEYroJabHUKE Tpuconomempuueckue @yHKyuu myno2o yead. BeIYHCIEHUE SJIEMEHTOB
TPEYTrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHoueHu. Dopmynsl miomanu
TPEYroJabHUKA, Mapajule]iorpaMMa M €ro YacTHBIX BHUAOB, (DOPMYNBI JUIMHBI OKPYKHOCTH H
wiomanu kpyra. CpaBHeHue u Beluncienue miomaaei. Teopema [ludaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinust

Paccrosnne ™exay Ttoukamu. PaccrossHue OT TOYKM 10 TpsMON. Paccmosinue medrcoy
Queypamu.

I'eomeTpuueckue nocTpoenust

['eomeTpuyeckue MOCTPOSHUS ISl WILTIOCTPAIIMK CBOMCTB T€OMETPUIECKHX (DUTYD.
NHcTpyMeHTBI ISl TOCTPOCHMM: LMPKYJIb, JIMHEWKA, YTOJdbHUK. [lpocmetiwue nocmpoeHus
Yupkynem u JUHEeUKOl: NOCMmpoeHue OUCCeKMpPUchbl yaid, NepneHOUKyIsapa K HpsaMou, yenua,
DPABHO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO Mpem CMOPOHAM, O08YM CHMOPOHAM U Yely MedcOy HUMU,
cmopone u 08yM NPULEHCAUUM K Hell YeTaM.

enenue ompesxa 8 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3zoBaHus

IIpeoOpa3oBanus

[Tonsitne mpeobpazoBanus. [IpeacraBnenne o MeTampeIMETHOM IMOHATHH <«IIpe0oOpa3OBaHUE.
Ilooobue.

JABuKeHust

OceBass W IEHTpaldbHAs CHUMMETPHS, HOBOPOM U NApalenvhvili neperoc. Kombunayuu
08UICEHUT HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTrie BeKTOpa, IEHCTBUS HAJl BEKTOPAMH, UCIIOIb30BAHNUE BEKTOPOB B (DU3HKE, pazniodcenue
8eKmopa Ha cocmasusaouue, CKausipHoe npou3geoeHue.

Koopannartsl

OCHOBHBIE TIOHSTHS, KOOPOUHAMbI BeKMOpPA, paccmosnue medxcoy moukamu. Koopounamor
cepeouHvl ompesKa. Ypaenenus gueyp.



Ilpumenenue 6ekmopos u KoopouHam 0Jisi peuweHus: NPOCMeNUUUX 2e0Mempuieckux 3a0ay.
HcTopusi MaTeMaTHKHU

Bosnuxnogenue mamemamuku Kak Hayku, smanvl ee pazeumus. (OcHoGHble paszoenvi
Mamemamuxu. Bvidaowuecs mamemamuky u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv muodxcecmea npocmoix uucen. Yucna u onunvl ompeskos. Payuonanvuuie uucna.
Ilompebrocmo 6 uppayuonanvhvix yuciax. llxona Iugpacopa

3apooicoenue ancebpul 8 Heopax apugpmemuru. An-Xopesmu. Podcoenue 6yk6eHHOU CUMBOIUKIL.
Il. ®epma, ®@. Buem, P. Jlexapm. Hcmopus eonpoca o Haxoxcoenuu @Gopmyn KopHel
aneebpauueckux ypasHenuti cmenenel, oonvuux yemvipex. H. Tapmanwvs, /c. Kapoano, H.X.
Abenv, 2. I'anya.

lloaenenue memooa KoopouHam, NO36OAANULE20 NEPEBOOUMb 2eoMempuiecKue 00beKmvl Ha
a3vik aneeopwl. Ilosenenue epaguxos gyuxkyuu. P. [Jexapm, Il. @epma. Ilpumepvt paziuynvix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzanckozco (@ubonauuu) o kpoaukax, uucra DPuobonawyu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuu.

Hcmoxu meopuu eepossimuocmeii: cmpaxosoe oeino, asapmuvie uepwl. I1. @epma, b.Ilackans, A.
bepuynnu, A.H.Koamozopos.

Om 3emnedenus x eceomempuu. Ilugazop u e2o wxona. @anec, Apxumeod. I[lriamon u
Apucmomens. Ilocmpoenue npasunbhvlx MHO20y201bHUKO08. Tpuccekyusa yena. Keadpamypa
Kkpyea. Yoeoenue xyoa. Hcmopusa uucia m. 3onomoe ceuenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTU OKPYAHCAIOWE20 MUPQ.
Acmponomus u eeomempus. Umo u kax ysmamu Anaxcaeop, IOpamocgen u Apucmapx o
pasmepax Jlynet, 3emnu u Connya. Paccmosanus om 3emau oo Jlywer u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccuiickux  yuenvix 6 pazeumuu mamemamuku. JI. Oinep. H.HU. Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konmozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wkona mamemamuyeckux u HABULAYKUX HAVK,
pazeumue poccutickoeo ¢proma, A.H. Kpwvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.



TEMATHYECKOE INTAHUPOBAHHUE

AJITEBPA
9 ki1acc
No Tema ypoka Kon- | @opma 3anamusn OcHogHble 6uObl Jama
n/n 60 oeamenbHOCHMU (neodenu)
yaco
8
1 | [loBTOpEeHue Kypca 6 KomOuH. [Ipumensats cBolicTBa 1-2
2 | anreOpsl 3a 8 Kiacc: YPOK KBa/IpaTHBIX KOpHEH 115
3 | KBagpaTHbie KOpHH. YIPOILEHUS BHIPAXKECHUN 1
4 | KBagparHble BBIYMCIICHUS KOPHEH;
5 | ypaBHEHHUS. UCIIOJIb30BaTh (OPMYIIBI
6 | HepaBenctsa ¢ oHOM KOpHEH KBaJApaTHOI'O
MEPEMEHHOM. ypaBHEHUS;
KBanparusie IPOBOJUTH 3aMEHY
HEPaBEHCTBA. epEeMEHHO;
KBanparuunas peliarh KBaJpaTHble
byHKIM, ee YpaBHEHUS U ypaBHEHUS,
CBOWCTBA U TpapuK HOJTyYUBLINECS U3 3aMEHBL;
peiats OUKBaJpaTHBIC
ypaBHEHUS, peliaTh
MPOCTENIIINE TUHEHHBIE
HEpaBEHCTBA; OTMEUYaTh Ha
YHCIIOBOM OCH pEIICHUE
HEPaBEHCTBA, IPABUIILHO
HalTH OTBET B BUJC
YHCIIOBOTO NMPOMEXKYTKA,
pelaTh HEPaBEHCTBA,
HCIIOJIb3YSl METOJ
WHTEPBAJIOB, BHIIOIHATh
MIOCTPOEHHE I'paUKOB
KBaJIpaTUYHON PYHKIINH,
10 rpaduKy OnpeneniTh
CBOMCTBa (PYHKIIUU
7 | CreneHp ¢ UEIBIM 4 Kom6. [IpencraBnsaTh cTeneHs ¢ 3-4
8 | mokaszarenem. YpOK LEIBbIM OTPULIATENbHBIM
9 | CgoilicTBa creneHeil ¢ YPOK-IIpaKTUKYM | ITOKa3aTeJIEM B BUJIE
10 | membIM MoKazaresnem. npoOu 1 Hao0oPOT,
11 | KBagparuslii KOpeHb 1 Ypok IIPUMEHATH BCE CBOWCTBA, 4
U3 YHclia, KOpeHb CMeEIIL.TUIa BBITIOJTHSATH
TPEThEU CTENEHMU. npeodpa3oBaHus
ITonsiTMe O KOpHE n- BBIPAXXEHUH, COAEPIKAINX
Ol CTENEHN U3 YncIa. paauKabl HAXOANUTh
12 | CsoiicTBa 3 Komo. 3HA4YCHUs CTETICHU C 4-5
13 | apudmernueckoro YPOK paLMOHAIBHBIM
14 | xKopH3. VYpoK-TipakTUKyM | TIOKa3aTeJIeM; IIPOBOIUTD
15 | 3amuce KOpHEH ¢ 3 Komo. T10 U3BECTHBIM (opMysam 5-6
16 | noMomIbIO CTENEHU C YPOK 1 TIpaBujIaM
17 | npoGubIM YPOK-TIPAaKTHKYM | IPE0OpasoBaHms
IIoKa3arTreJieM. 6y1(BeHHBIX BBIpa>KeHI/II71,




18 Bo3senenue B Ypok BKJIIOYAIOIINX CTEIECHU. 6-7
19 | cTemeHp 4MCIOBOTO CMeIIL.TUIIA
HEpPaBEHCTBA
20 | OGoOmaromuii ypok [ToBTOp.0060MI. 7
YPOK
21 Texymas KoHnTponbHas 8
KOHTPOJIbHas pabora
padora
«CreneHnsp ¢
paLMOHATIBHBIM
MOKa3aTeaem.
22 | PaGora Hax Kom0. 8
omuOKamMu YPOK
23 | Obnactp Ypok- Haxoauts obnacth 8-9
24 | onpeneneHus Oecena orpenieieHus: PyHKIUH;
25 | pyHkumu. VYPOK-IIPaKTUKYM | CTPOUTH TpaduKu
CTENeHHON (QYHKIUU NPU
26 | I'paduk byHKIHH, Komo. Pa3IMYHBIX 3HAYEHUSIX 9-10
27 | Bo3pacraHue U YpPOK II0Ka3aTeJIsl; OIHICHIBATh 11O
28 | yObiBaHMe (yHKLHUH, VYPpOK-TIpakTUKyM | FpaduKy cBOHCTBa
HauOoJibIIee u ¢dbyHKIIMY TI0 hopmyITe
HalMEHbLIee OIpeNleNIATh YETHOCTh U
3HaYeHUs (YHKIUH, HEYETHOCTh (PYHKIINH;
HYJIH byHKLHY, IPUBOJUTH NPUMEPBI 3TUX
IPOMEKYTKH ¢GbyHKIMH; CTPOUTH Tpaduk
3HAKOIOCTOSIHCTBA. dyrakman y = Vx, y=|x|,
29 | YerHoctb u VPOK-IPaKTUKYM | OMUCHIBATH 1O rpaduky 10-11
30 | HEUYeTHOCTb (PYHKIMH. CBOICcTBa PyHKIINY;
Crenennble GpyHKINN CTPOUTH TpapuK PyHKIIUH
C HaTypaJIbHBIM y= k (rumep6ona),
rokasareJeM ux x .
OIMCHIBATH CBOMCTBA
rpa¢uku. I'paduku
dhyEKITHHE: KOpeHD (I)YHVKI_[I/II/I; HCTIONb30BATH
KBA/IDATHBIH, KOPEHD CBOWCTBA CTENEHHOM
. (GYHKIUY IpU pelieHun
KyOMUYeCKUH, MOJTYJIb. .
31 | I'unepGomna. Kom6.ypok PasIMHHBIX YPABHCHIH 1 11-12
32 | Urenue rpaukos VYpok-cosepir HEPABCHCTB, petiiath
. UppalroHaIbHOe
33 | hbyHKUMIA.
34 | HepaseHncrBa u Ypok YPaBHeRHe. 12-13
35 | ypaBHEeHus, CMell.Tuna
36 | comepxaniue
CTETICHB.
37 | Ob6obmaronmit ypox. [ToBTOp.006OMI. 13
YPOK
38 Texymas KonTponbHas 13
KOHTPOJIbHAA paborta
padora
«CreneHHas
byHKIHSY.
39 | Pabora Han Komb6.ypoxk 14

olnOKaMu




40 | Yucnosslie Ypoxk-uccnen. [TpuBoANTE IPUMEPHI 14
41 | mociaenoBaTCILHOCTU MOCJIEI0BAaTEILHOCTEH;
[TonsiTue OIIpeNIeNIATh YJIeH
110CJIEI0BATEIHHOCTH. I10CJIEZIOBATEIBLHOCTH T10
42 | Apudmerndeckas [Tpo6a.ypoxk tbopmye; 15
43 | mporpeccus YPOK-TIPaKTUKYM | HAXOIUTh CYMMY N
®dopmyiiel 0011ET0 IIEPBBIX YJICHOB
qlieHa apudmeTnuecKoit u
apuMeTHIECKOU r€OMETPUUYECKON
IIPOrpeCcCUuil IIPOrPECCUu;
44 | Cymma mepBbIX Kom0.ypox IIPUMEHATH [IPU PELIECHUN 15-16
45 | HECKOJIbKUX YJICHOB 3a/1ay yKa3aHHbIE
46 | apudmerndeckoit hopmyIbI.
IPOIPECCUHU.
47 Texymas KonrpombHas 16
KOHTPOJIbHAA pabora
padora
«Apudmernyeckas
IIPOIPECCUSI.
48 | Pabora Hax Kom6uH ypok 16
omubKaMu
49 | TI'eomerpuueckas [Tpo6u1.ypox 17
50 | mporpeccus YPOK-IIPaKTUKYM
®opmyiiel 001IeTO
YjieHa
reOMETPUYECKOMN
IIPOrPECCU
51 | Cymma mepBbIX VYpok-koHC Ypok- 17-18
52 | HECKOJIBKMX YJIEHOB MPaKTUKYM
r€OMETPUYECKOMN
IIPOrPECCUU
53 | beckoneuHo VYpok-cMmeni.tumna 18
yOBbIBaroIas
reoMeTpuyecKas
nporpeccust
54 | O6o6maromumii ypok ITosTOp.00O0MI. 18
YPOK
55 Texkymas KonTponbHas 19
KOHTPOJIbHAA paborta
padora
«I"'eomeTrpuueckas
IIPOTPECCHUSI.
56 | Pabora Hag Komb6um. 19
omnoOKaMu YPOK
57 | DneMeHTbl  JIOTHKH, Ypok-auanor 3anonHATh U odopmiATh | 19-20
58 | KOMOMHATOPHUKH, Ta0NHIBl, OTBEYATh HA
CTaTUCTHKH U TEOPHUHU BOIIPOCBI  C  ITOMOUIBIO
BEPOSITHOCTEM. TabJIunLL; pemarb
59 | Cobbrtus. Ilonstue u Ypok-cMerl. Tuma | BEpOATHOCTHBIE 3ajaud C 20

MIPUMEPBI  CITy9ailHBIX
COOBITHIA.

MIOMOIIIBIO
KOMOWHATOPHKH;




BepostHOCTB
CIIy9aifHOTO COOBITHS.
PaBHOBO3MOXKHBIC
COOBITHS M TOACYET
UX BEPOSITHOCTH.

60

Yacrora COOBITHSL.
[IpencraBnenue 0
FeOMETPUYECKON
BEPOSTHOCTH.

Ypoxk-cment. Tuna

61
62

[Ipumeps! perienus
KOMOMHATOPHBIX
3ajad, nepedop
BapHUaHTOB, IIPABUIIO
YMHOXEHHUS.

Komb6uH. ypox

63
64

Cnoxenue u
YMHOXXEHHE
BEPOSITHOCTEHN

Komb6uH. ypoxk

65
66

OrtHOCUTEIbHAA
YacTOTAa U 3aKOH
OOJIBIIINX YHCEIT

Kom6uH. ypok

67

[TpoBepounas padora
1o teMe «CirydaiiHble
COOBITHS

CamocTosTenbHas
paborta

68
69

Craructuueckue
JTAHHBIE.
[IpencraBinenue
JaHHBIX B BHJE
TabNIuL,  AUarpamm,
rpauKoB.

Kom0.ypox

70

[TonuroHs! 4acToT

Komb6.ypoxk

71

I'enepanbHas
COBOKYITHOCTH U
BbIOOpKa. [ToHsTHE O
CTaTUCTUYECKOM
BBIBOJIE HA OCHOBE
BBIOOPKH.

Komb6.ypoxk

72
73

LlenTpanbHas
teHaeHnusa. Cpennue
pe3ynbTaThl
WU3MEPEHMI.

Kom0. ypok

74
75

Mepsi pazbpoca.

Kom6. ypoxk

76

[IpoBepounas pabota
1o teme «CiryqaitHble
BEJIMYHHBI)

CamMocTogTenpHas
paborta

77
78

MHoxecTBa B
KOMOMHATOpHKA.
MHOXECTBO.
DIJIEeMEHT MHOJKECTBA,
ITOAMHOKECTBO.
OObeauHEeHUE U

Komb0. ypoxk

MIPUMEHSITh
reOMETPUYECKOMN
BEPOATHOCTH npu
pelieHun 3az1a4.
CocraBnare 1o  3ajaaue
TaOJIMIBI  pacrpeeeHus
JTAHHBIX HAXOJUTh
pasMax, MOIy, MEIUaHy
COBOKYITHOCTH 3HaUEHUM;
cpenHee 3HAYEHUe
CIIy4ailHON BEJIMYMHBI.
Haxomute Ha uyucioBom
MHO>KECTBE pa3HOCTh
MHO>KECTB, JOIOJIHEHUE 10
MHO>KECTBa, IepeceueHue
1 00beUHEHNE MHOYKECTB;
(dhopMynupoBath
BBICKa3bIBAaHUE, HAXOJUTh
MHO>KECTBO  UCTHHHOCTH
PEIOKECHHS,
OTIPECIIATh, UCTUHHO WU
JIO’)KHO BBICKA3bIBAaHUE;
HAXOJINTh paccrosinue
MEXIy JABYMsI TOYKaMHU,
3alHMChIBaTh  YpaBHEHUE
OKPYXHOCTH C 3a/JIaHHBIM
LIEHTPOM U PaJyCcoM;
3aMuChIBaTh  YpaBHEHHE
MIPsIMOH, MIPOXOASAIIEH
yepe3 3a/JlaHHbIE TOYKH;
yCTaHaBIMBaTh B3aUMHOE
pacIoI0XKEHUE MPSAMBIX;

C TIOMOIIIbIO TpapuUecKon
WUTIOCTPAIMK OTPEACTUTh

¢burypy, 3aJJaHHYIO
CUCTEMOI YpaBHEHHU.

MIPABUIIO

20

21

21-22

22

23

23

24

24

24-25

25

26

26




MEPECCUCHUC

MHO>KECTB.
Juarpammbl Diisiepa.
79 | Joka3arenbcTBo. Kom6. ypoxk 27
80 | Onpenenenus,
JI0Ka3aTeNbCTBA,
aKCUOMBI U TEOPEMBI;
CJIEICTBUSI.
HEOBXO/JMMBIE U
JOCTATOYHBIE
YCJIOBUAL.
KonTtpnpumep.
Jloka3zarenbcTBO  OT
npotuBHoro. llpsmas
U 00paTHAast TEOPEMBI.
81 | YpaBHeHue Kom6. ypoxk 27
OKPYKHOCTH
82 | YpaBHeHue npsaMoit Ypok 28
UCCIICIOBaHHE
83 | MHoXecTBa TOUEK Ha Kom6. ypoxk 28
KOOPJIMHATHOM
IJIOCKOCTH
84 | IlpoBepounas pabota CamocrosiTenbHas 28
1o TeMe paborta
«MHuoxecTBa.
Jlorukay
85 | IloBTOpeHHne TEMBI: Kom0. ypoxk BoinonusaTe 29
86 | Breipaxkenus u ux apudmeTnyeckue
npeoOpa3oBaHus NEICTBUS, cOUETasl yCTHBIE
87 | YpaBHeHus u Kom0. ypoxk Y IUCbMEHHBIE TIPUEMBI, 29-30
88 | cucteMbl ypaBHEHHH HaXOIWUTbh 3HAUEHUS KOPHS
89 | HepaBencrsa u Kom6. ypok HaTypaJbHOMN CTETICHH, 30
90 | cucTeMbl HEpaBEHCTB CTETIEHH C PALIMOHAIBHBIM
91 | TekcToBBIE 3aMa9u Kom6. ypoxk ImokKasaTeJieM; IIPOBOAUTD 31
92 110 U3BECTHBIM (pOpMyJIaM
03 M IIpaBHUJIaM
94 | ®yukuuu u rpaduKu Komb0. ypoxk npeoOpasoBaHus 32
95 OYKBEHHBIX BBIPA’KEHUH,
96 | Apudmernueckas u Kom6. ypoxk BKIITOYIAIOINX CTCIICHH, 32-33
97 | reomeTrpuueckas paavKaIbl; BBIYUCIIATD
IpOrpeccuu 3HAUEHUS YHUCIIOBBIX U
98 | UroroBas KoHTponbHasi | OYKBEHHBIX BBIDAKCHHIH, 34
99 | koHTpOJIBLHAA pabota OCYIIECTBILAA
paGora HEOOXOJHMBIE

MOJICTAHOBKHU U
npeoOpa3oBaHms; pemaTh
JVHEWHbIE, KBaJPaTHBIE,
palnoHaIbHEIE YPaBHEHUA
Y HEPaBEHCTBA, UX
CUCTEMBI; COCTaBJIATH
ypaBHEHUS U HEPABEHCTBA
110 YCIIOBHIO 3a]1a4H;




WCIIOJIb30BATh IS
NpUOIMKEHHOTO PEILICHUS
ypaBHEHU U HEPABEHCTB
rpadu4ecKuii METOx;
n300pakaTh HA
KOOPJMHATHOW IIOCKOCTH
MHO>KECTBA PEIICHUI
MIPOCTEUIINX YPABHEHUH,
HEPAaBEHCTB U MX CUCTEM,;
COCTaBJIATh YPABHEHUS U
HEPaBEHCTBA M0 YCIOBHUIO
3a/1a41

100- | Pe3epBHbIE Yackl 3
102
TEMATHUYECKOE INTAHUPOBAHHUE
I'EOMETPUSA
9 kiacc
Ne Tema ypoka Kon- Dopma OcHogHnvle 6uobvl Hama
n/n 60 3anamus deamenvHocmu (neoenu)
uaco
6
1 | Bekrop. nuna 5 VYpok-6ecena [@opMynupoBaTh 1-3
2 | (MonyJb) BEKTOPA. VYpok- OIpeieieHne 1
3 | PaBeHCTBO BEKTOPOB. NPAaKTUKYM |[AJUTFOCTPUPOBATH MOHATHUS
4 | Onepanuu Haj YPOK KOHC. |[HaIpaBJIEHHOI'O OTPE3Ka,
5 | BEeKTOpamH: yMHOKEHUE BEKTOpA, JUIMHBI BEKTOPA,
Ha YUCJIO, CII0KEHHUE, KOJITMHEAPHBIX U
pa3ioxKeHue. OPTOTrOHAJILHBIX BEKTOPOB
CroxeHue 1 BBIUNTaHHUE BBINONHATE clloKeHHe
BEKTOPOB. BEKTOPOB IO MPaBUITY
6 | Cpennsist tMHUSA 2 VYpok-Oecena [TpeyrojbHUKA U IO MIPABUILY 3-4
7 | Tpaneuuu VYpok- rapasuiesorpaMmma.
Pa3noxxenue Bekropa. npakTukyM |[/loKa3bIBaTh CBOICTBA
Pemenne 3anau. CJI0’KEHUS U BBIYUTAHUSA
8 Texymas 1 KonTpomnpHas [BEKTOPOB. 4
KOHTPOJIbHasi padoTa pabota BrIoHATE Oriepanuro
«ITonsTHE BEKTOpaA» YMHOXXEHHE BEKTOpA Ha YHCIIO
M J0Ka3bIBAaTh €€ CBOMCTBA
9 | KoopauHaTsl BEKTOpA. 3 KomOun.  |O0BACHATH U 5-6
10 YPOK MJUTFOCTPUPOBATH ITOHATHE
11 [IPSAMOYT'OJIBHOW CUCTEMBI
12 Koopannatsl cepennnbl 3 KoMOmH.  [KOOpIWHAT, KOOPJAUHAT TOUYKH 6-7
13 otpeska. Popmyna YpOK M KOOpAMHAT BEKTOpaA
14 | paccrosiHusA MEXIY Ypok- Pemate 3a1aum o teme
JBYMSI TOUKaMH COBEpII  [«KOOPIUHATHI BEKTOPA»
TJIOCKOCTH. BbIBOINUTH U UCTIOTIB30BATh
15 | YpaBuenue 2 KomOuH.  [IpH pPCIICHHMH 3a7a4 8
16 | OKpPYXKHOCTH C LIEGHTPOM YpPOK (bopMyIibl cepeIUHbI OTpE3Ka,
B Hayaje KOOpJAUHAT U B Ypok- IUIMHBI BEKTOpA, PACCTOSIHUE

JIF000H 3a1aHHON TOYKE.

COBEpIII

MCXKIAY ABYMS TOYKaMU




17 | YpaBHeHue MPSMOM, VYpok.cmeni. [BeIBOAUTH U UCIIOJIB30BATh 9
18 | yrmoBoit ko3 duIeHt THIIA [IPY pELICHNH 3a]a4
MIPSIMOIA, yCIIOBUE Ypok- (bopMyIibl ypaBHEHHS
[apajuIeIbHOCTH COBEpII  |OKPYKHOCTH U TPSMOU
MPSIMBIX. Permars 3a1aun o Teme
19 | Pemenue 3anau. [loBTOp.  KIIPOCTEHIINE 33]a4H, 10
20 0000. ypOK |[ypaBHEHHUE OKPY>KHOCTH U
21 Texymasn KoHnTposbHast [IPAMOi» 11
KOHTPOJIbHAasi padoTa paboTta
«Metoa KoopIuHAT»
22 | Pabora Hazx ommOKaMu YpoK-KOHC. 11
23 | CuHyc, KOCHHYC, VYpok-6ecena DopmynupoBath U 12-13
24 | TaHTeHC. Ypok- MILTIOCTPUPOBATH
25 MPAKTUKYM [ONPEACIICHUE CUHYCA,
26 | U3mepenue Ypok- KOCHHYCa, TAHT€HCA U 13
re€OMETPHUECKUX coBepil.  [KOTaHreHca yriaos ot 0 1o
BEJIMYMH. Ypok- 180, BEIBOIUTE OCHOBHOE
dopmyibl, MPAaKTUKyM [[PUTOHOMETPUUYECKOE
BBIpaXKaIOIIKe II0MA1b TOKIECTBO U (POPMYIIBI
TpEeYrojbHHUKa: Yepe3 MPUBEICHUS.
JIB€ CTOPOHBI U yTOJl DopmyIrpoBaTh U
MEXy HUMH, Yepe3 MOKa3bIBaTh TEOPEMY O
MEPUMETP U PAANYC MIOIAIA TPEYTOJIbHUKA U
BITMCAaHHOUN MPUMEHSTH IIPH PEIICHUE
OKPY>XHOCTH, (popmyna 3ajad.
I'epona. ITnomanp DopMyIMpoBaTh U
4eThIPEXYTOJIbHUKA. MOKa3bIBaTh TEOPEMY CUHYCOB
27 | Teopema KOCUHYCOB U VYpok-6ecena | TEOpEeMy KOCHHYCOB. 14-16
28 | TeopemMa CUHYCOB; Ypok- DopMynupoBaTh U
29 | mpumMepsl ux coBepul.  [IPUMEHSATH MPU PEUICHUHU
30 | npuMeHeHus A VYpok- Bajad, OOBSICHATH, KaK
31 | BBIYMCIICHUS DIIEMEHTOB MPAKTUKYM [MCIIOJIb30BaTh
32 | TpeyroJIbHHKA. TPUTOHOMETPUUECKUE
33 | Yron mexay Kom0.ypok  (POPMYIIBbI B U3MEPUTEILHBIX 17
34 | Bekropamu. CKasipHOe Ypok-  |[paboTax Ha MECTHOCTH.
MIPOU3BEICHNE BEKTOPOB npaktukym |[POpMyIHpOBaTh
35 | Ckansapuoe Kom0.ypok [OIIPEAETICHHUE yIIa MEKAY 18
36 | mpousBencHUE B Ypok- BEKTOpaMHU U CKaJIIPHOTO
koopauHatax. CBoMCTBa MpakTUKyM [IPOU3BCIACHUA BEKTOPOB,
CKaJIIPHOTO BBIBOIUTE (OPMYITY
MIPOU3BEICHUS CKaJISIPHOT'O TIPOM3BEICHUS
37 | Pemienue 3amau Ypok- 1€pE3 KOOPpANHATBI BEKTOPOB, 19-20
38 MPaKTUKYM (hopmynuposats u
39 [loBrop.  [0DOCHOBEIBATE YTBEPKICHHE
060611 ypok [0 CBOHCTBAX CKAIIPHOTO
40 Tekymast KouTponbHas [1Pou3Beenns. Mcnons3osars 20
KOHTPOJIbHasi padoTa paGora  [POPMYIMPOBKY ¥ CBOHCTBA
Ne 3 MPU PEUICHNN 3a/1a4.

«COOTHOLIEHUS MEKITY
CTOPOHAMH U yIJIaMu

TPEYroJIbHUKA)




41 | PabGora Hax ommOKaMu 1 Ypok-koHe. [DopmynupoBarhb 21
42 | IIpaBuibHbIE 2 Ypok-uccien [onpeneaeHue npaBuabHOro 21-22
43 | MHOTOYI'OJIbHUKHU. Ypok- MHOI'OYTOJIbHUKA, peliaTh
Bnucannsie u NPakTUKyM [ajadu, GopMyIupoBaTh U
OIMCaHHbIE MOKa3bIBaTh TEOPEMBI 00
MHOTOYTOJIbHUKH. OKPY’KHOCTSIX OIIMCAHHOU
Bnucannsie u OKOJIO IPaBUJIBHOTO
OIHMCaHHbIE MHOI'OYTOJIbHUKA BIMCAHHOMN
OKPY>KHOCTH B HEero, (hOpMyJIHPOBATH U
MIPaBHJILHOTO TOKa3bIBaTh TEOPEMY CHUHYCOB
MHOT'OYTI'OJIbHUKA. BBIBOJIUTH U MCIIOJIb30BATh
44 | U3mepenue 3 Vpoxk-6ecena (POPMyJIbI U1l BEIYMCIICHHS 22-23
45 | reoMeTpUYECKUX VYpoxk- TUIOLIA/IU IIPABUIBHOTO
46 | BeIMUHH. NPaKTUKyM. [MHOTOYIOJIbHHKA, €TO
Haxoxzaenue ctopon CTOPOHBI U paJNyC
MIPaBUIILHOTO BIIMCAHHOW OKPY>KHOCTH,
MHOT'OYI'OJIbHUKA Yepe3 pelaTh 3a7a4u Ha
paanychl OMIMCAHHOM U [TOCTPOCHHUE NIPABUIIBHBIX
BIMCAaHHOU MHOTOYTOJIbHUKOB.
OKPY>KHOCTEH. OOBACHATH MOHATUS JIUTUHBI
47 | U3mepenue 3 VYpok-6ecena [OKPYKHOCTHU U ILIOLIANN 24-25
48 | reoMeTpUYECKUX Ypok KpyTa, BBIBOAUTL (YOPMYJIbI
49 | BeNMYMH. COBepIIL.  [AJIsl BBIYUCIICHUS JUTHHBI
JlnmuHa okpyxKHOCTH, Ypok- OKPY>KHOCTH W UIMHBI IYTH,
YHUCJIO U, AJIUHA OYT'H. IpakTUKyM [[JIOIANAXA Kpyra v ILIOMaan
[Inomane kpyra u KpYTrOBOT'O CEKTOPA.
IIOLIa/Ib CEKTOpA, [TpuMeHsTh TeOpEeTUYECKUE
CETMEHT. BHAHUS [IPU PEILICHUU 3a7a4
I'panycnas mepa yria,
COOTBETCTBUE MEKIY
BEJIMYMHON yria u
JUIMHON JyTU
OKPYKHOCTH.
50 | Pemenue 3anau 2 Ypok- 25-26
51 MPAKTUKYM
ITosTOD.
0000111. YpoK
52 Texkywmas 1 KoHTponbHas 26
KOHTPOJIbHAas1 padoTa pabora
Ne 4
«/lmmHa OKpPYKHOCTH U
IJIOLIA/Ib Kpyray
53 | Pabota Haja ommbkamMu 1 YPpok KoHC. 27
54 | TeomeTpuueckue 1 KomOun. |(OOBACHSTS, 4TO TaKoe 27
npeoOpa3oBaHus: YPOK 0TOOpa’keHHe IUIOCKOCTH Ha
TIOHSTHE JBUKCHUS. ceOsi M B KakOM cliydae OHO
[Ipumeps! 1BHKEHUI Ha3bIBACTCS JBUKEHUEM
¢uryp. [lonstue o MIOCKOCTH; OOBSICHUTH, 4YTO
romotetuu. II0OJJOBUE Takoe OceBass CUMMETpUS,
OUT'YP LIEHTpAJIbHAs CUMMETpPHUS,
55 | Cummerpus ¢uryp: 2 VYpok-Oecena [MapajulelbHbII  [IEPEHOC U 28




56 | oceBas cUMMETpHS U KomOun. [moBopoT, 000CHOBBIBAThH, YTO
napauIeTbHbIA YPOK DTH OTOOpPaKEHUS IJIOCKOCTH
MePEHOC. Ha cels SIBJISTFOTCS

57 | IloBopot u Ypok-0Oecena |[IBHIKEHUSMU, 00BACHATSD, 29

58 | meHTpampHas Ypok- KaKoBa CBSI3b MEXTY
CUMMETPHSL. NPAKTHKYM |[IBIDKCHHEM M HAJIOKCHUSIMH,

MJUTFOCTPUPOBATh  OCHOBHBIC

59 | Pemrenne 3agau Vpok- BUIBI JBH)KEHHUM, B TOM YHUCJIE 30

60 OPAaKTUKyM [C IIOMOINBIO KOMIBIOTEPHBIX

61 Tekymas KontponbHas [IpOrpaMM. 31

KOHTPOJIbHAasi padoTa paborta [TpumeHATs  TEOpETHYECKHE
Ne s BHAHUS MIPH PEIICHUU 33724
«JIBIDKEHHE)»

62 | MHororpaHHuKu VYpoxk-6ecena (OOBICHATH, YTO TAKOE 31-32

63 MHOT'OYTOJIbHUK, €70 TPaHH,

64 | Tena u MOBEpPXHOCTH KomOun.  [pé0pa, BEpIIMHBI, TUArOHAIH, 32-33

65 | BpauieHus YPOK KaKOH MHOTOYTOJIbHUK

HA3BIBACTCSI BHITYKJIBIM, YTO
TaKO€ N- YroJibHas MpHU3Ma,
€ OCHOBaHMS, OOKOBEIC
rpaHu U OOKOBBIE pedpa,
0OBSACHATH KaKOE TEJI0
Ha3bIBACTCS IIMIIMHIPOM,
KOHYCOM, chepoi, mapom ero
PIIEMEHTBI, H300pakaTh U
pacro3HaBaTh Ha PUCYHKAX
Mpu3My, apauieIenunesa u
MAPAMHTY, TWTHH]IP, KOHYC,
map.

66- | Pe3eps Komb6uH. [IpumensTs Bce 34

68 YPOK NIOJIyYEHHBIE 3HAHUS 3a KypC

reoMeTpun 7-9 knacca




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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