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IMOSACHUTEJIBHAS 3AIIUCKA
IHogcuurensHadg 3anucka

Kypc marematuku 5-9 xiaccoB siBIsieTcsl GyHIAMEHTOM JJII MaTEMaTHUYECKOTO
o0Opa30BaHMs U Pa3BUTHUS MIKOJILHUKOB, TOMUHHUPYIOMIEH QYHKIIUEH MPU €ro U3yUeHUH
B 9TOM BO3PACTE SIBJISIETCS MHTEIUIEKTYaJIbHOE pa3BuTue yyanmxcs. Kype nmoctpoen Ha
B3BEILIEHHOM COOTHOIIEHWH HOBBIX M paHEE€ YCBOCHHBIX 3HAHMH, 00S3aTENbHBIX U
JOMOJHUTENBHBIX TEM JUI1 HW3Y4YEHUs, a TaK K€ YUYUTBHIBAE€T BO3pAcCTHbBIE U
UH/IMBHUlyaJIbHbIE 0COOEHHOCTH YCBOEHUS 3HAaHUH yUYaIllUMHUCH.

[IpakTHdeckasi 3HaYMMOCTh HIKOJIBHOTO Kypca MaTeMaTuku 5—9 KJ1accoB COCTOUT
B TOM, 4YTO MPEAMETOM €€ H3YyYEHHs SBISAIOTCS NPOCTPAHCTBEHHbIE (DOPMBI H
KOJIMYECTBEHHBIE OTHOILIECHUS peajbHOro wmupa. B coBpeMeHHOM oOmIecTBe
MaTeMaTHuYecKas MOArOTOBKa HE0OX0oauMa KaXKJAOMY YEJIOBEKY, TaK KaK MaTeMaTHKa
IPUCYTCTBYET BO BceX c(epax 4eIOBEUECKOM JeATeNbHOCTH. MaTemaTtuka sBIsETCS
OJIHUM W3 OIOPHBIX IIKOJBHBIX IPEAMETOB. MaTeMaTW4yecKue 3HAHUS U yMEHUs
HEOOXOUMBI JJIsi U3Y4YEHHs aiareOpbl U reoMeTpuu B 7-9 Kiaccax, a Tak e AJs
M3YYEHUSI CMEXHBIX JUCIUIUIMH.

OnHOM W3 OCHOBHBIX LENEHM W3YyYECHHs] MATEMaTUKHU SBIIETCS Pa3BUTHE
MBIIUIEHUS, IPEXIE Bcero GopMHpOBaHUE a0CTPAKTHOTO MbllieHUs. C TOUKU 3peHUs
BOCITUTaHUS TBOPUYECKOW JINYHOCTH OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBIIIJICHUS
yyalxcs, KpoMe aJropuTMUYECKUX YMEHUN U HaBBIKOB, KOTOpPbIE C(HOPMYIUPOBAHbI
B CTaHJAPTHBIX MpaBuiIax, GopMyiax U alropuTMax JeHCTBUM, BOLLINA IBPUCTUYECKUE
NpHUEMbI, KaKk OOIIero, Tak U KOHKPETHOr'O XapakTepa. DTU NMPUEMBI, B YAaCTHOCTH,
(bopMHpYyIOTCA MPU MOUCKE PEIICHMS 337a4 BBICIIUX YPOBHEH ciioxkHOCTH. B mponecce
M3Y4YEHUS] MaTEMaTUKH TaKKe (POPMUPYIOTCS U TaKHe KauecTBa MBILIUICHHMS, KaK CUJia U
IMOKOCTb, KOHCTPYKTMBHOCTb W KPUTUYHOCTb. [[ns aganTan B COBPEMEHHOM
MH()OpPMAIIMOHHOM  OOIIECTBE BaXXHBIM  (pakTopoM  sBigeTcs  (OPMHpPOBAHUE
MaTEMaTHYECKOrO CTUJISl MBIIIJICHHS], BKIIIOYAloUiee B ce0s MHIYKIUIO U ACTyKIHIO,
000011IeHIE U KOHKPETU3ALINIO, aHAJIU3 U CUHTE3, KJIACCU(PHUKAIUIO U CUCTEMATH3AIIHIO,
a0bCTparupoBaHKe U aHAJIOTHIO.

OO0yueHne MmaTeMaTuKe JaET BO3MOKHOCTD IIKOJIbHUKAM HAYyYUThCS TUIAHUPOBATH
CBOIO JICSATENIbHOCTh, KPUTHUYECKH OLEHUBATh €€, MPUHUMATh CaMOCTOSITEJIbHbBIE
pelIeHus], OTCTauBaTh CBOU B3IJIAIbI U YOSXKICHUS.

B nponecce uzyueHuss MaTeMaTUKH IIKOJbHUKHM Y4YaTCsl M3JlaraTh CBOM MBICIH
SCHO W HCYEpIIbIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOIO BBITIOJHEHUS
MaT€MaTUYECKUX 3alucedl, NpH 3TOM HCIOJIb30BAHUE MAaTEMATHYECKOrO SI3bIKa
MO3BOJISIET PAa3BUBATh Y YYAUIUXCS TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb.



3HAaKOMCTBO C HMCTOpPHEH pPa3BUTUS MAaTeMaTUKH Kak Hayku (opmupyer y
yUaluXCs MPEJICTaBIICHUs O MaTEMATUKE KaK YaCTH OOIIEUYeIOBEYECKON KYIbTYPHI.

3HauUTENbHOE BHHUMAaHHE B W3J0KEHUM TEOPETUYECKOr0 Marepuaia Kypca
yIENsAeTCd €ro MOTHUBAIlUU, PACKPBITHIO CYTH OCHOBHBIX MOHSTUH, WUJEH, METOIOB.

OOyueHre MOCTpOCHO Ha 0a3e TEOpHH PAa3BUBAIOIIETO OOYUYEHHS, YTO JOCTUTACTCS

OCOOEHHOCTSIMU H3JI0KEHUSI TEOPETUUYECKOTO MaTepuaja M YNPAXKHEHUSIMH Ha

CpaBHEHHUE, aHaJIM3, BBIIEJICHHE TJIaBHOTO, YCTAHOBJIEHUE CBA3EH, Kiaccuukaruio,

00o0mieHne u cucremaTusanno. Oco00 aKIEHTUPYIOTCS COJAEPKATEIBHOE PACKPHITHE

MaTEMaTUYECKUX TOHSATUH, TOJKOBAHHUE CYIIHOCTH MAaTeMaTHYEeCKUX METOJI0B U

00JIaCTH WX MPUMEHEHUS, JEMOHCTPALIUS BO3MOKHOCTEH MPUMEHEHHS TEOPETUUECKUX

3HAHWM JUI PELIeHUs 3a1a4 IPUKIAIHOIO XapaKTepa, Ha PUMEP PELIEHUS TEKCTOBBIX
3a/1a4, JE€HEXHBIX U MPOLIEHTHBIX Pacdy€TOB, YMEHHE IOJIb30BATHCSA KOJIMYECTBEHHOU
uH(popmManuen, TpeicTaBICHHON B pa3IMYHbIX (OopMax, YMEHHE UYWTaTh TpaPUKH.

Oco3Hanue o00I11ero, CYHIECTBEHHOIO SIBJISIETCS OCHOBHOM 0a30M JJisl pelieHus

yOpaKHEHU. BaXHO NpPHUBOIUTH JAETAbHBIE MOSICHEHUS K PEHIEHUI0 TUIIOBBIX

YOPAKHEHU. DTUM pacKpbIBaeTcs CyThb METOJA, MOJ X013, MPeIaraeTcs aJlroOpuTM

WJIM 3BPUCTHYECKAS CXEMA PEUICHUS YIIPAKHEHUM ONPEAEIEHHOrO THIIA.

Pabouas mporpamma coctaBieHa Ha OCHOBAaHUU:

e (JenepanbHbiM 3ak0HOM «O0 0o6pa3zoBanuu B PDy» No 273

e ¢ TpedoBanusimu GI'OC OOO ¢ npuMepHOl MporpaMMbl IO MATEMATHKE

e ¢ ocHOBHOM oOpazoBatenbHOM Tporpammoii 'BOY COII Ne 8 m.r.T. AlekceeBka
r.o. Kunens Camapckoit o6nactu

® ¢ aBTOPCKOH mporpammoil no marematuke noj penakuuein M. U. 3ydapeBoii u A.
I'. MopakoBuya (Marematuka 6 kiaccel. Anredpa 8-9 knaccsl. Anredpa u Havasna
ananmu3a 10-11 xmaccel. ABT.-cocT.: U. U. 3ybapea, A. I'. MopakoBuy, Mockaa,
Muemo3suna 2014r.)

e c aBTopckoi mporpammoit A.I'. Mepsnsaka, B.b. ITononckoro, M.C. Axup, E.B.
byuko mo maremaruke st 5-6 KiaccoB 00111€00pa30BaTENIbHBIX YUPEXKICHUM,
KOTOpass BXOAUT B €IUHBIM peecTp MNPUMEPHBIX OCHOBHBIX 0Opa30BaTENIbHbBIX
Iporpamm;

e ¢ aBtropckoi nporpammoni FO. H. Makapseruesa, H. I'. Munaiok, K. 1. Henikosa
u aAp. noxa penaknueinn TemskoBckoro C. A. mo anredbpe i 7-9 KJIaccoB
0011e00pa30BaTEIbHBIX YUPEKACHUN

® C aBTOPCKOM MporpamMmoit mo reomerpun nox penakiueid T. A. BypmuctopoBoi

(ITporpamMmbl  0011€00pa30BaTENbHBIX YupexkaeHu. ['eomerpus. 7-9 kmaccel. /
Coct. Bypmuctposa T.A. — M.: IIpocserienue, 2013)



OO0mas xapakTepucTuka yuye0Horo npeamera «MareMmaTuka»

MaremaTudeckoe 00pa30BaHKE B OCHOBHOM IIKOJI€ CKJIAABIBAETCS U3 CJICIYIOIMINX
COJIEpKaTEJIbHBIX KOMIIOHEHTOB (TOUHBIC Ha3BaHUS OJIOKOB): apugmemuxa; anzeopa;
2e0Mempus; 31eMeHmbl KOMOUHAMOPUKU, MeoPUU 8€POAMHOCHell, CMAMUCIUKU U
Jocuku. B cBOeil COBOKYITHOCTH OHH OTPaXKatoT OOTaThIi OMBIT O0yUEHUSI MaTEMaTHKE
B HAIICH CTpaHe, YYUTHIBAIOT COBPEMEHHBIE TEHCHIIMM OTEUECTBEHHOM U 3apyO0eKHON
IIKOJIBI W TO3BOJISIIOT PEajiu30BaTh MOCTABICHHBIC TEpe] IIKOIbHBIM 00pa30BaHUEM
1eau Ha WHOOPMAIMOHHO €MKOM W TPAKTUYECKH 3HAYMMOM Marepuane. OTh
CoJIep)KaTelIbHbIe KOMIIOHEHTHI, Pa3BUBAsCh Ha MPOTSHKEHUU BCEX JIeT OOydeHUs,
€CTEeCTBEHHBIM 00pa30M MEPEIICTAIOTCS U B3aUMOCHCTBYIOT B yU€OHBIX Kypcax.
Apugmemuxa npuszBaHa CIIOCOOCTBOBATh NMPUOOPETCHHIO IMPAKTUYECKUX HABBIKOB,
HEOOXOJIMMBIX ISl TOBCEIHEBHOM sku3HU. OHA CIIYKUT 0a30i /711 BCETO JadbHEUIIEro
M3YYCHHUS MATEMaTUKH, CIHOCOOCTBYET JIOTHYECKOMY Pa3BUTHI0O U (HOPMUPOBAHUIO
YMEHHS TI0JIb30BATHCS aITOPUTMAMH.
Anzedpa nanenena Ha opMUpPOBaHUE MATEMATUYECKOTO arlrapara /sl peleHus 3a1ad
M3 MaTeMaTHKH, CMEXKHBIX MPEJIMETOB, OKPY)Karolleld pealbHOCTU. S3BIK anreOpsl
MOJYEPKUBACT 3HAYEHUE MATEMATUKU KaK sI3bIKA JJI1 MOCTPOCHUS MAaTeMaTUYECKUX
MO/IeJIEH, IPOIIECCOB U SIBJICHU peaibHOro Mupa. OJIHOM W3 OCHOBHBIX 3a7a4 U3y4YCHUS
anreOpbl SBIAETCS PA3BUTHE aJITOPUTMUYECKOTO MBIIUICHHUS, HEO0O0XOJUMOro, B
YaCTHOCTH, ISl OCBOCHUSI Kypca MHGOPMATUKH; OBJIaJCHUE HABBIKAMU JIETYKTUBHBIX
paccyxaenuid. [IpeoOpaszoBanre CUMBOJIMUECKUX (POPM BHOCHUT CBOM crienipruyecKuit
BKJIaJ, B Pa3BUTHE BOOOpa)KEHHUs, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.
Hpyroii BaxHOW 3amadyeil M3ydeHUs aireOpbl SBISETCS TOJYYCHHE MIKOJIbHUKAMU
KOHKPETHBIX 3HAaHUK O (DYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYEeCKOW MOJSTH IS
OTMMCaHUSd W  HUCCIASAOBAaHUS  PA3HOOOpPA3HBIX  TMPOLECCOB  (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, IKCIIOHCHITUAIBHBIX, IEPUOTUICCKUX U JP.), 11l GOPMUPOBAHUS Y
y4almxcs npeaCTaBICHUN O PO MAaTEMATUKU B Pa3BUTUU LIMBUIIU3AIMU U KYJIbTYPHI.
T'eomempus — oAVH U3 BaXHEUIIUX KOMIIOHEHTOB MaTeMaTHYECKOro oOpa3oBaHUS,
HEeOoOXoIuMast 1Jis IPUOOPETEHUST KOHKPETHBIX 3HAHUI O TPOCTPAHCTBE U MPAKTUYECKU
3HAYUMBIX YMEHUU, (HOPMHUPOBAHUSI SI3bIKA OMMCAHUSI OOBEKTOB OKPYKAIOIIETO MHUDPA,
JUTSL Pa3BUTHS TPOCTPAHCTBEHHOTO BOOOPAKEHUS W WHTYHIIMH, MaTeMaTHYEeCKOU
KYJBTYPBI, JJIsl SCTETUYECKOTO BOCIUTAHUS ydamuxcs. M3ydenue reomeTpuu BHOCUT
BKJaJ B Ppa3BUTHEC JIOTUYECKOTO MBIIUICHHUS, B (QOpMHpOBaHUE IIOHSTHS
JIOKa3aTeJIbCTBA.
Dnemenmol 102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MeEOpUu 6epoamHocmeil
CTAHOBSITCSl 0053aTEILHBIM KOMIIOHEHTOM IIKOJBLHOIO OOpa3OBaHUs, YCUJIUBAIOIIUM
€ro TMPUKIATHOEC W TMPAKTHUECKOe 3HAYCHHE. DTOT Marepuan HEOOXOIuM, MPExKIe
BCero, Ut (popMupoBaHus PyHKITMOHATBHONW TPAMOTHOCTH — YMEHUW BOCIIPUHUMATH U
aHAMM3WPOBaTh WHGOPMAIMIO, TPEACTABICHHYI0 B PAa3IMYHBIX (Dopmax, MOHWMATH



BEPOATHOCTHBIM  XapakTep MHOTHX pPEaJIbHBIX 3aBUCUMOCTEW, IPOU3BOJIMTH
IpOCTEHIINE BEPOATHOCTHBIE pacyeThl. M3yueHue OCHOB KOMOMHATOPHUKHU IO3BOJIUT
y4yaleMycsi OCYIIECTBIISITh PAacCMOTPEHHUE CIIydaeB, Mepedop U MOJACYET 4Hcia
BapUaHTOB, B TOM YHUCJIE B IPOCTEMIINX ITPUKIIAIHBIX 3a1adax.

[Ipy M3y4eHUM CTATUCTUKU U TEOPHH BEPOATHOCTEH 00OrallaroTCsl MPEICTAaBICHUS O
COBPEMEHHOM KapTHHE MUPA U METOAAX €ro UCCIEN0BaHUs, POPMHUPYETCS IOHUMAHHUE
PO CTAaTHUCTUKM KaK HCTOYHMKA COLMAIBHO 3HAYUMOM HHOpMAIUH, U
3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUS.

Takum oOpa3oMm, B XO0/I€ OCBOCHHS COACpXKAaHMS Kypca Yydalluecs I[OIydaroT
BO3MOYHOCTB:

- Pa3BUThH IIPEACTABICHUS O YUCIIE U POJIM BBIYUCICHUN B YEJIOBEYECKOM IIPAKTUKE;
chOpMHpPOBATh MPAKTUYECKUE HABBIKM  BBINOJHEHUS  YCTHBIX, HUCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCIIEHUN, PA3BUTh BBIUYNCIUTEIBHYIO KYJIbTYPY;

- OBJIAJIETh CUMBOJIMYECKUM SI3bIKOM aJIreOpbl, BBIpa0OTaTh (POpMaJIbHO-ONIEPATUBHbIE
anredpandyeckue YMEHHUs U HAYYUThCA MPUMEHSATh UX K PEIICHUIO MATEMaTHYECKUX U
HEMAaTEeMaTUYECKUX 3a/1ay;

- U3Y4WUTh CBOMCTBA U rpauKy 3JIEMEHTApHbIX (YHKIUI, HAYYUTHCS HCIIOJIb30BATh
(YHKIMOHATBHO - rpaduueckue MpeiCcTaBiIeHMs s ONMCAaHUS U aHalIu3a PEeajbHbIX
3aBHCUMOCTEH;

- Pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pA3UTEIbHBIE YMEHUS, OCBOUTh
OCHOBHbIE (DAaKThl W METOJbl IUIAHUMETPUH, I[MO3HAKOMHUTBCS C MPOCTEHIIUMU
IIPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMU;

- IIOJIyYUTh IPEICTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEAIBHOM MUPE U O
pa3IMyYHBIX cIoco0ax UX U3y4eHHs,, 00 0COOEHHOCTSAX BBIBOIOB M ITPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKTep;

- Ppa3BUTh JIOTUYECKOE MBIIUIEHUE U pPE€Yb — YMEHHUS JIOTUYECKH OOOCHOBBIBAThH
CYy)KIIEHUS, TPOBOJIUTH HECIOKHBIE CHCTEMATU3allMd, TPUBOJUTH IPUMEPHI H
KOHTPOPHUMEPBI, HCIOIb30BaTh PA3JMYHbIE A3BIKM MaTeMaTHUKUA (CIIOBECHBIH,
CUMBOJIMYECKUH, TparuecKkuil) Ajid WILTIOCTPALlMU, UHTEPIPETALMH, apTyMEHTAlUU U
JIOKa3aTeIbCTBA;

- chopMHpoBaTh MpEACTABICHUS 00 U3y4aeMbIX MOHATHIX U METOJaX KaK BayKHEHUIITUX
CPEACTBAX MAaTEMAaTUYECKOI0 MOJEINPOBAHUS PEAIBHBIX ITPOLIECCOB U SIBJIICHUM.

B ocHoBe coaepkanusi o0yueHUs] MaTeMaTUKE JIKUT OBJAJCHHUE YYallUMHCS
CIEAYIOIIMMHA  BUAAMH  KOMIIETCHIMH:  NPeJIMeTHOH, KOMMYHMKATHBHOM,
OPraHM3allMOHHON ¥ O0ILIEeKYJbTYPHOW. B COOTBETCTBMH C OSTHUMH BHIAMHU
KOMIIETEHIM HaMH BBIJICJICHBI TJIABHBIE COJEPIKATEIBbHO-EJIEBbIC HAIPABICHUS
(JIMHMM) pa3BUTHS yUalMXCA CPEACTBAMU npeaMera «MaTeMaTukay.

IIpeamernas kommereHuusi. Ilox npenMeTHOM KOMIETEHLIMEW ITOHUMAETCS
OCBEIOMJIEHHOCTh  IIKOJBHUKOB O  CHUCTEME  OCHOBHBIX  MAaTEMaTUYECKHUX



MpEACTABICHUI W OBJIAJICHUE WMH HEOOXOJUMBIMUA TPEIMETHBIMA YMEHUSIMH.
dopMuUpyIOTCSl  cleAyrolre o0pa3ylolue 3Ty KOMIETCHIMIO MPEJCTaBICHUS: O
MaTeMaTUYECKOM SI3bIKE KaK CPEACTBE BBIPAXKEHUS MAaTEMAaTUYECKUX 3aKOHOB,
3aKOHOMEPHOCTEN U T.lI.; 0 MAaTEMAaTHUYECKOM MOJEIMPOBAHUMN KAaK OJHOM M3 BAKHBIX
METO/I0B [MO3HAaHMS MUpa. DOPMUPYIOTCS CIIEAYIOLIUE 00pa3yOUIUe 3Ty KOMIETEHIUIO
YMEHUS: CO3/aBaTh MPOCTEHIINE MaTeMaTHYECKUE MOJENH, padoTaTb C HUMH H
MHTEPIPETUPOBATh MOJIYYEHHBIE PE3YJIbTATHI; MPUOOPETaTh M CUCTEMATU3UPOBATH
3HAHMS O CIOCO0aX pelIeHUs] MaTeMAaTUYECKHX 3a/1a4, @ TAK)KE MPUMEHSTh 3TH 3HAHUS
Y YMEHUSA JIJIs1 PEIIEHUS MHOTHX KU3HEHHBIX 3a4a4.

KommynukatuBHass kommereHuus. [[o1 KOMMYHHKaTMBHOW KOMIIETEHUIHEH
MOHUMAaETCs1 CHOPMHUPOBAHHOCTH YMEHHUS SICHO M YETKO U3J1araTh CBOM MBICJIH, CTPOUTD
apryMEHTUPOBAHHBIE PACCYXKJIEHUS, BECTH JHAJIOT, BOCIPUHUMAS TOYKY 3pEHUs
co0eceTHMKa U B TO K€ BpeMs MoJIBeprasi €€ KpUTUUECKOMY aHalln3y, OTCTauBaTh (Mpu
HEOOXOJAMMOCTH) CBOIO TOYKY 3pEHHs, BBICTpAWBas CHCTEMY apryMEHTAIUH.
@opMupyIOTCS 00pa3yIoIIKUe 3Ty KOMIETEHIUIO YMEHUS, a TAKKE€ YMEHUSI U3BJICKATh
MH($OPMaLIMIO U3 PA3HOTO poja UCTOYHUKOB, TPe0Opa3oBbIBasi €€ Npu HEOOXOJUMOCTH
B ipyrue Gopmbl (TEKCThI, TAOIUIIBI, CXEMBI U T.1.).

OpranmzannoHHas kKommnereHnus. [log oOpraHM3allMOHHONW KOMIIETEHIUEN
MMOHUMAETCsA CPOPMUPOBAHHOCTh YMEHUSI CAMOCTOSITEILHO HAXOAUTh U MPUCBAUBAThH
HE00XOAMMbIE YUaIIUMCSl HOBbIE 3HaHUs. DOPMUPYIOTCA CIEYIOLIUE 00pa3yIOIIUE ATY
KOMITETEHILIMIO YMEHHUSI: CAMOCTOSATENbHO CTABUTh
yueOHyr0 3agady (1enb), pa3duBaTh €€ Ha COCTaBHbIE YacTH, HAa KOTOPBIX OyaAeT
OCHOBBIBATHCS MPOIIECC €€ PEIICHUS, aHAIM3UPOBATh PE3YJIbTAT JICUCTBUS, BBISBIATH
JIOTTYIIIEHHBIE OMIMOKN U HETOYHOCTH, UCIPABIATh UX W MPEICTABISATH MOJIYYCHHBIN
pe3ynbTaT B opMe, JIErKo JOCTYIHOMN AJIsi BOCIPUATHUS APYTUX JIIOJIEH.

OO0mexyabTypHass kKommnereHuus. [loxg oOmEKyIbTYpHON KOMIIETCHIIMEH
MOHUMAETC OCBEIOMJIEHHOCTh IIKOJIBHUKOB O MAaTE€MaTUKEe KaK D3JIEMEHTE
00111e4YeI0BeYeCKON KyIbTYphl, €€ MECTE B CUCTEME APYIHX HayK, a Takxke €€ pojiu B
PAa3BUTUU IPEICTABICHUN YEJI0BEUECTBA O LIEJIOCTHOM KapTuHe mupa. GopMupyrorcs
clieyromuye o0pasyroue 3Ty KOMIETEHIMIO MPEICTaBICHUA: 00 ypOBHE pa3BUTHS
MaTeMaTUKHU Ha Pa3HbIX UCTOPUUECKHUX HTAIax; O BHICOKOM MPAKTUYECKON 3HAUMMOCTH
MaTeMaTUKU C TOYKM 3PEHUS] CO3JaHUSl M Pa3BUTHUS MAaTEPUAIBHON KYJIbTYpBI
YeJIOBEUECTBA, a TAKKE O BAXKHOUW POJIM MAaTEMATUKHU C TOYKHU 3peHUsT (HOPMHUPOBAHUU
TaKUX BaXKHEUIIUX 4YepT JIMYHOCTH, KaK HE3aBUCUMOCTh U KPUTHYHOCTH MBIIIJICHUS,
BOJISl 1 HACTOWYUBOCTH B JOCTHXKEHUU LIETH U JIP.



Onucanue Mmecta yuyeOHOro npeamera «MaremaTuka» B y4e0HOM ILIaHe.

CootBetcTBeHHO neicTBymomeMy B OY yueOHOMY TuiaHy pabouasi mporpamma
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JIn4HOCTHBIE, MeTanpeIMeTHbIE U MIPeIMETHbIE Pe3yJIbTAThl 0CBOCHUSI Y4eOHOT0
npeaMera «MareMaTuka.

B3anMocCBsI3p  pe3ysbTATOB OCBOECHHUS mpenmera «MaremaTuka» MOXKHO
CUCTEMHO MpeACTaBUTh B BUAe cxeMbl. [Ipu 3ToM oOo3nauenue JIP ykasbiBaer, 4uto
MPOJIBUKEHUE YYAIIUXCS K HOBBIM OOpa30BaTENIbHbIM pE3yJibTaTaM MPOUCXOJUT B
COOTBETCTBHM C JIMHUSIMU PA3BUTHUS CPEICTBAMU IIPEAMETA.

(I)yHKIll/IOHaJ]bHaH IrpaMoOTHOCTDb

e

MertamnpenmeTHbie pe3yabTaThl

PeryJIHTHBHbIe KOMMYHI/IKaTI/IBHI)Ie Ilo3HaBaTeabHbIE

JIM4HOCTHBIE pe3yIbTATHI

[IpeameTHbIe pe3yaHTATHI (LIEN IpeaAMETa)

3-5 JIP - 5-s JIP —
COBOKYITHOCTb YMEHHI HCIIOJIb30BaHME HE3aBHCUMOCTb U
o paborte c MaTeMaTHYECKUX KPUTHYHOCTB
uHpOpMaIeid, B TOM 3HaHUM ¥ yMEHUH I MBIIUIEHUS

HUCIC C PA3JIMYHBIMHA

MaTeMaTHYEeCKUMU MaTEeMaTHYECKUX HacCTOWYMBOCTH B
TpeOOBaHUSIMU 3a]1a4 U OLICHKH JOCTHKEHUHU LIeNTU
4-5 JIP - MIOJTyYE€HHBIX

COBOKYITHOCTb YMECHHH Pe3yJIbTaTOB

[0  HCIOJb30BAHUIO 2-51 JIP - ymenue

JIOKa3aTeIbHON UCIIONb30BaTh

MaTeMaTHIECKOM peun MaTEMAaTHYCCKHEC

1-9 JIP —

PEeICHUA pa3INIHbBIX

CpencTBa JUIst
W3YYEHUS U OMTUCAHHUS
peaTbHBIX MPOIIECCOB
M SIBJICHUH

6-1 JIP — Bosis 1

O0pa3oBatelbHbIe TEXHOJIOTHH U (POPMBI pabOTHI

- TEXHOJIOTHS - TEXHOJIOTHUS
poOJIEMHOTO INaora MPOYKTUBHOTO YTCHUS
(cTpykTypa (3amanust o padore ¢
naparpadgos) TEKCTOM)

- TEXHOJIOTHS - TpynmoBas popma
OTICHUBAHUS (TIPABHIIO paboTHI (3amaHwst IS
CaMOOLIEHHBaHM) IpyHIoBoil paboThl)

KommnnekcHble 3a1aHusg 1 KOMIIETEHTHOCTHERIE 3aga4 B Y MK:
- MPOEKTHEIC 33JaHus Ha MPEIMETHOM MaTepuae
JKuzHeHHsIe (KOMIIETEHTHOCTHEIE) 3a/1a91 Ha TIPEIMETHOM M MEKIIPEAMETHOM MaTepHae




5-9 kiaccenl

Juunocmuvimu pesynomamamu u3ydeHus npeamera «Marematuka» (B BHUJE
CJIEIYIOIUX y4eOHBIX KypcoB: 5—6 kiacc — «MaremaTukay», 7-9 knaccel — «Anredpa»
u «['eoMeTpus)) SBIAIOTCS CIEAYIOLIME KauecTBa:
— HE3aBUCUMOCTb U KPUTHUYHOCTH MBIIIICHUS;
— BOJISI © HACTOMYMBOCTH B JJOCTUKEHUU LIENH;
CpeacTBoM TOCTUKEHUS ITUX PE3YIIBTATOB SABIISIETCS:
— cUCTeMa 3aJlaHuil Y4eOHUKOB;
— MpeCTaBICHHAs B yueOHUKaxX B SBHOM BMJI€ OpraHU3alysl MaTepuaja Mo NpUHIUITY
MUHUMAaKCa;
— HCHOJb30BAaHUE COBOKYIMHOCTH TEXHOJOTUH, OPHUEHTUPOBAHHBIX HA pPa3BUTHE
CaMOCTOSATENIbHOCTH ¥ KPUTHYHOCTH MBILUIEHUS: TEXHOJIOTUS POOIEMHOrO J1Majora,
TEXHOJIOTHSI MPOAYKTUBHOTO YT€HHSI, TEXHOJIOTHS OLICHUBAHMUSI.

Memanpeomemnvimu pe3yapTaTaMy U3y4eHHs Kypca «MareMaTukay sBIseTcs
(dbopMHupoBaHNE YHUBEPCAIbHBIX yueOHBIX AeicTBuil (Y'Y I).

Peynamuenvie YY/I.

5—6-11 Knaccwt
—  CaMOCTOSITEILHO OOHapyxcueams W (OPMYIHUPOBATH YUeOHYIO TMpOOJIEMY,
OTIpeNENATh 1eNIb YIeOHOU AeATETPHOCTH, BRIOMPATh TEMY IIPOCKTA;
— 8b106U2aAMb BEPCUH PEUIECHUS MPOOJIeMbl, 0CO3HABATH (U MHTEPIPETUPOBATH B CIIyUae
HEOOXOIMMOCTH) KOHEYHBIM pe3yibTaT, BBIOMpATh CPEICTBA MOCTHIKCHHUS IEIH W3
MIPEIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSTEILHO;
— cocmagnames (MHAUBUAYATbHO WM B TPYyNIE) IUIAH pEHIeHUs MPOoOJIEMBI
(BBIMIOJTHEHUS TIPOCKTA);
— paboTasi 1Mo TUIaHy, c8epsamb CBOU JCUCTBUS C IEIbI0 W, P HEOOXOIUMOCTH,
HCTIPABJISITH OMIMOKU CAMOCTOSITENILHO (B TOM YHCJIE U KOPPEKTUPOBATH IJIaH);
— B JMAJIOT€ C YYUTEIEM COBEPUIEHCINBO8AMb CAMOCTOSITEIbHO BbIpaOOTaHHBIE
KPUTEPHUH OILICHKH.

-9 Kknaccwt
— CaMOCTOSITENIBHO O0OHapyxcusams W Gopmyauposams TNpoOJIeMy B KIACCHOM H
WHANBUAYaIbHON Y4EOHOM 1eATeIbHOCTH;
— 8bl0BUcamMb BEPCUM PEIICHHUS TPOOJeMbl, OCO3HABaTh KOHEUHBIA pe3ysbTar,
BBIOMpATh CpEINCTBAa JOCTIDKEHUS 1EIH U3 TMPEIIOKEHHBIX WM UX HCKaTh
CaMOCTOSITENIEHO;
— cocmaenams (MHOUBUAYaJbHO WM B TPYIIE) IUIAH PELIEHUs MTpoOJIeMbl
(BBIMOJIHEHUS TIPOEKTA);
— noo0bupams K Kaxaou npodieme (3a1a4ue) aJleKBaTHYIO €l TEOPETUUECKYIO MOJIEIIb;



— paboTtas 1O NPEIIOKEHHOMY WM CaMOCTOATEIbHO COCTABICHHOMY IUIaHY,
UCnonb306ams Hapsily C OCHOBHBIMH M JIONOJHHUTENIbHBIE CpeIcTBa (CrpaBovYHAas
JUTEPATypa, CI0KHBIE TPUOOPHI, KOMITBIOTED);
— NJIGHUPOBAaMsb CBOIO MHIMBUAYAJIbHYIO0 00pa30BaTEIbHYIO TPACKTOPHUIO;
— pabomampy MO CaMOCTOSITEIBHO COCTABIEHHOMY IUIaHY, CBEPSSACH C HUM M C LEJBIO
JESITeIbHOCTH, MCHPaBIsAs OMIMOKH, HCIHONB3YyS CaMOCTOATEIBHO TOJ00paHHbIE
cpeacTBa (B ToM uucie u UHTepHer);
— CBOOOAHO n0/1b306aMbCsi BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKM U CaMOOLICHKH,
UCXOJISl U3 LIETTU U UMEIOIIUXCSl KpUTEPUEB, pa3iinyasi pe3yJIbTaT U COCOObI JIEHCTBHI;
— B XOJI€ TIPE/ICTABIICHUS POCKTA 0a8amb OYeHKY €ro Pe3ysibTaTaM;
— CaMOCTOSITENBHO OCO3HABAMb MPUYMHBI CBOErO YCIIEXa WM HEyCIleXa U HAXOAWTH
CrocOOBI BBIX0/1a U3 CUTYallUH HEYCIEXa;
— yMemb OyeHums CTENEHb YCHEIIHOCTH CBOEH MHAMBUAYaJbHON 00pa3oBaTEIbHOU
NEeSATENbHOCTH;
— 0asamv OyeHKy CBOMM JIMYHOCTHBIM KayeCTBAM M YEPTaM XapakTepa («KaKOB 51»),
OTIpE/IEIIATh HANpaBJICHUS CBOETO Pa3BUTHUS (KAKUM sl XOUy CTaTb», «4TO MHE IS
ATOr0 HAZIO CAEIIATHY).

Cpeocmeom  opmuposanusi peryiasTuBHbIX Y VY] ciykaT TeXHOJOTHUs
MpoOJEMHOr0 JMajora Ha J3Tale H3yYEeHHUs HOBOIO MaTepualia W TEXHOJIOTHUS
OLICHHBAHUs1 00pa30BATENbHBIX TOCTHKEHHUH (Y4EOHBIX YCIIEXOB).

Ilo3naeamenvuvie YY/I:

5-9 knaccwt
— AHAIU3UPOBAMb, CPABHUBAMY, KlAccuduyuposams u 0606uams HaxkThl U SIBICHUS;
— ocywecmeisims CpaBHEHHUE, CEPHUAITUIO U KJTACCU(DUKAITNIO, CAMOCTOATEIHLHO BHIOMpAS
OCHOBaHUSI W KPUTEPUU [JI YKA3aHHBIX JIOTUYECKUX OMEpaluii; CTPOUTH
KJIacCU(UKAIIUIO TYTEM JUXOTOMHUUYECKOTO JieJIeHUs (Ha OCHOBE OTPHUIIAHUS);
— Ccmpoumsb JIOTHYECKM OOOCHOBAaHHOE pAaCCYKACHHE, BKIIOYAIOIIEE YCTAHOBJICHHE
MIPUYUHHO-CJICJICTBEHHBIX CBS3EH;
— co30asams MaTeMaTHYECKHUe MOJIEIH;
— COCTaBJISITh TE3UCHI, PA3JIUYHbIE BHUIbI IUIAHOB (MIPOCTHIX, CIOXKHBIX M T.IL.).
[IpeoOpazoBbiBaTh MHGOPMAIMIO W3 OJHOTO BUJA B JAPYrod (TaONMIly B TEKCT,
auarpammy H mp.);
— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MH(MOpMAIUU.
— ymems onpeoesims BO3MOXXHbIE HCTOYHUKHA HEOOXOIMMBIX CBEIECHUMN, TPOU3BOAUTD
MOMCK MH(OpPMALIUK, AHATU3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTD.
— NOHMMAas NO3ULHUI0 JIPYroro 4YejloBEKa, pasiuyams B €ro Pedyr: MHEHHUE (TOYKY
3peHusl), J0Ka3aTeNbCTBO (apryMeHThl), (DaKThl; TUIIOTE3bl, aKCUOMBI, Teopuu. Jlis



ATOr0 CaMOCTOATENbHO MCIOJb30BaTh pa3JIMYHbIE BHUABl YTEHUS (HM3ydarollee,
IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOUCKOBOE), TPUEMBI CITYIIAHUS.
— caMoOMYy c030a8amb UCTOYHUKU MH(POPMAIIUHU PA3HOTO TUIIA U JUISI Pa3HbIX ayUTOPHH,
co0roAaTh NH(OPMALMOHHYIO TUTHEHY U ITpaBWiia MH(OPMAaLlMOHHON 0€3011aCHOCTH;
— yMemb UCNOAb306aMb KOMIIBIOTEPHbIE M KOMMYHUKAIIMOHHBIE TEXHOJIOTMM KaK
MHCTPYMEHT AJI1 JOCTH)KEHHS CBOMX ILieJeil. YMeTh BbIOMpaTh aJeKBaTHBIC 3ajaue
MHCTPYMEHTAJIBHBIE IPOTPAMMHO-aNIIapaTHBIE CPEACTBA U CEPBHUCHL.

Cpeocmeom popmuposanus o3HaBaTeNbHBIX Y Y ]l CityKaT yueOHBIN MaTepHra
U MPEeXJIe BCEro MPOAYKTUBHBIEC 33JJaHUsl YUEOHHKA, [TO3BOJISIFOIINE [IPOJBUTATHCS 10
BCEM LIECTH JIMHUSIM Pa3BUTHS.
1-a JIP — MHcnosb30oBaHME MAaTeMaTHYECKMX 3HAHMWA [UIsI PEUICHMs Pa3IMdHbIX
MAaTeMaTUYECKUX 3a7a4 U OLICHKH ITOJyYECHHBIX PE3YIbTATOB.
2-51 JIP — COBOKYITHOCTH YMEHHI IO UCIIOJIb30BAHMIO TIOKA3aTEIbHON MaTeMaTUIeCKON
peun.
3-1 JIP — CoBOKymHOCTh yMEHHUW TO0 paboTe ¢ uH(poOpmammei, B TOM YHUCIE U C
Pa3JIMYHBIMA MAaTEMATUYECKUMHU TEKCTAMU.
4-5 JIP — YMeHus UCIIONIb30BaTh MaTeMaTUUECKHUE CPEJICTBA AJIsl U3YUEHUS U ONUCAHUS
peanbHBIX IPOLIECCOB U SIBJICHUM.
5-s JIP — He3aBUCHUMOCTb U KPUTUYHOCTH MBILICHHUS.
6-a JIP — Boiist 1 HacTOMYMBOCTD B JOCTIKEHUH 1IEIH.

Kommynuxkamuenvie YY/I:

5-9 knaccwt
— CaMOCTOSITEIbHO 0p2aHU306b186anb Y4eOHOE B3aUMOJICHCTBUE B TPyMIE (ONPEALIsITh
oO11ue 1eNu, TOTOBapUBaThCA IPYT C IPYTrOM U T.11.);
— OTCTaMBasi CBOIO TOUKY 3PEHUSI, NPUBOOUMb apeyMeHmbl, TIOATBEPKIasd X (haKkTaMH,
— B JJUCKYCCUU yMemb 8b108UHYMb KOHTPAPTYMEHTHI;
— YUUTBCS KPUMUYHO OMHOCUMbBCSA K CBOEMY MHEHHUIO, C IOCTOUHCTBOM HPU3HABANMb
OIIMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
— MNOHMMAas MO3ULHI0 JIPYroro, paziuyams B €r0 PEYU: MHEHUE (TOUYKY 3pEHUs),
JI0KA3aTeNbCTBO (apTryMeHTHI), aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;
— yMemb B3TISHYTh HA CUTYAIMIO C MHOW MO3UIINH U 00208APUBAMbCS C TIOIBMHU HHBIX
MO3ULIHM.

Cpeocmeom ¢hopmuposarusi KOMMYHHKATHUBHBIX Y VY]l cCiyXaT TEXHOJOTHUS
npobsieMHOro auanora (moOyXXIAIMU W TOABOMSIIMN JTUajaor) W OpraHu3allus
paboThl B MAJIBIX TPYyIMIaxX, TAK)KE UCIOJIb30BAHUE HA YPOKaX JIEMEHTOB TEXHOJOTHH
MPOAYKTUBHOTO YTCHHUSI.

IIpenmeTHbIMHM pe3yJbTaTaMM H3yuYeHUs npeamera «MaremaTukay SBISIIOTCS
CIEAYIOIINE YMEHUS:



5-1 kiace
JonscHbl 3Hamv/noHUMAamMs:

— IIOHATHS IOBOPOTA, UEHTPAILHON U OCEBOM CUMMETPHH;
— HOHSTHS OOBIKHOBEHHOM IpOOH M OTPULIATEILHOTO YHCIIA;
— IPABUJIO HAXOXKICHUS PACCTOSHUS MEKYy TOUYKAMHA KOOPIMHATHOM IIPSIMOW;

— IIpaBUJIa BBIIIOJIHCHUA I[GﬁCTBPIﬁ C OOBIKHOBCHHBIMH ,ZIpO65IMI/I, ITOJOXUTCIIbHBIMHA
U OTPHULHATCIIbHBIMH YUCJIAMHU,

— MIOHSITUE «BEPOSTHOCTDHY;
ymembu:

— BBINOJHATH apu(METHYECKHE JEUCTBUS C OOBIKHOBEHHBIMU ApO0sSMH,
ITOJIOKUTENBHBIMUA U OTPULIATEIILHBIMU YHCIIAMU;

— CpPaBHMBATh YMCJIA, HAXOAUTh MOAYJIb YHCIIA;

— MEePEXOAUTh U3 OAHON (POPMBI 3aMCH B JPYTYIO;

— pelaTh JMHEHHbIE YPABHEHUS;

— pelaTh TEKCTOBBIE 3a/layd, BKJIOYas 3aJayM, CBSI3aHHBIE C OTHOILUEHUEM U
IPONOPLUHOHATIBEHOCTBIO BEIMYHH, JPOOSIMU U MTPOLIEHTaMU;

ucnoJjib3oeamo npuoﬁpemermble 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ
0esimeIbHOCMU U NOBCEOHEBHOUL HCUZHU:

— JUIA PEUICHUS] HECIIOKHBIX MNPAKTUYECKUX PACUETHBIX 3a]ad, B TOM YHCIE C
HCIIOJb30BaHUEM MPU HEOOXOAMMOCTH KaJIbKYJIATOPA;

— YCTHOW TPUKHUJKUA U OLUEHKU pe3yJIbTaTa BBIYMCICHUW, IPOBEPKU pE3yJIbTaTa
BBIUKCJIEHUS C UCITOJIBb30BAHUEM PA3TIUYHBIX IPUEMOB.

6-1 KJIacc

Honsichvl 3Hamv/noHUMames:

— TIOHSITUSL KTIOBOPOTY, «IIEHTPAIbHAS U 0CEBasi CAMMETPUS»;

— TIOHSITUS «OOBIKHOBEHHAS APOOb» U «OTPULIATEIILHOE YHCIION;

— MIPABUJIO HAXOXKJICHUS PACCTOSIHUS MEXK]Ty TOUKaMU KOOPJMHATHOU MPSMON;

— IIpaBUJIA BBITIOJTHEHUS ICHCTBUM ¢ OOBIKHOBEHHBIMH JAPOOSMH, ITOJI0KUTCIHHBIMHU
Y OTpHULIATEILHBIMU YHCIIaMU;

— TIOHSITUS: KOKPYKHOCTBY, «KKPYI», «I1ap», «chepay;

— MPU3HAKHU JIETMMOCTH yucen Ha 2, 3,4, 5,9, 10, 25;

— TOHSITUE «BEPOSITHOCTHY;

ymemu:

— BBINOJHATH apu(METHYECKHEe JEUCTBUS C OOBIKHOBEHHBIMU JPOOSMHU,
MOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YU CIIaMU;

— CpaBHMBATh YMCJIA, HAXOJIUTh MOIYJIb YUCIIA;

— OTIPENIENIATh KOOPJIMHATHI TOYEK HA IIOCKOCTH;

— MIEPEXOJIUTh U3 OJHOM (POPMBI 3aITUCH B JIPYTYIO;



— pemiaTth JUHEHHBIC YPaBHEHUS,

— HaxXOJUTh JUIMHY OKPY>KHOCTH, IIJIOMIATh KPyTa, IUIONIAlb MIOBEPXHOCTH CQEPHI,
0o0beM 11apa;

—Haxoauth HOJl 1 HOK uncen, packiaapiBaTh ynciia Ha MPOCThIE MHOXKHUTEIH;

— pemaTth TEKCTOBBIE 3a/laud, BKJIIOYas 3a7add, CBS3aHHBIC C OTHOLICHHEM U
MIPOTIOPITMOHAIEHOCTRIO BETMYWH, IPOOSIMHU M TIPOTICHTAMU;

UCnOIb306aMb  NPUOOpPEMEHHble 3HAHUA U YMEHUA 6 HNPAKMUYecKoul
0esAmeNbHOCHU U NOBCEOHEBHOIL HCUSHU:

— JUIS PeIIEHUs HECIOXKHBIX TMPAKTUYCCKUX PACUCTHBIX 3a7ad, B TOM YHCJE C
WCITOJIh30BAaHUEM TTPU HEOOXOIMMOCTH KaIBKYIISATOPA;

— YCTHOM NPUKHUIKKA M OIEHKH PE3yJIbTaTa BBIYMCICHUH, MPOBEPKU pe3yJbTaTa
BBIYHCIICHUSI C UCTIOb30BAHUEM PA3IMYHBIX IPUEMOB;

7 KJace
Auareopa
Hcnonvzosams Ipu peIICHUN MaTeMaTHIECKHUX 3aa4, UX 000CHOBAaHUH U ITPOBEPKE
HAWJICHHOTO PELICHUS 3HAHUE O:
- HaTYPAJIbHBIX, LIEJIbIX, PALMOHAIBHBIX, UPPALUOHATIBHBIX, JEUCTBUTEIBHBIX
YHCIIax;
- CTEIICHU C HAaTypaJbHBIMU MTOKA3aTEISIMU U UX CBOMCTBAX;
- OJIHOYJICHAX U MpaBUJIaX JECUCTBUM C HUMU;
- MHOTOWICHAX M MPaBWIaxX ICMUCTBUIN C HUMU;
- popmynax COKpanéHHOTO YMHOXEHNS,
- TOKJICCTBAX; METOJaX JI0Ka3aTeIbCTBA TOXK/ICCTB;
- IMHEWUHBIX YPABHECHUAX C OJJTHOM HEU3BECTHOU M METOJAX UX PEIICHUS;
- CUCTeMax JIBYX JIMHEWHBIX YPABHEHUM C ABYMSI HEU3BECTHBIMHU M METOJIaX UX
peIICHUS.
- Buinonnsme 1evcTBUS ¢ OJHOWICHAMH U MHOTOUYJICHAMM;
- y3HA6amv B BhIPAXKEHUAX (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSITh
HX;
- PAcK1aoviéams MHOTOUYJICHBI HA MHOKHUTEIIH;
- 8LINOJIHAMb TOXKJICCTBEHHBIC MMPE0OPA30BaHMS IEIBIX aareOpandecKux
BBIPAXKCHUU;
- 00Ka3v18amb MPOCTEUIIINE TOKIECTBA;
- HAX0OUM®b YUCIIO COUCTAaHUHN U YUCIIO Pa3MEIICHU;
- pewiamsb JTUHEVUHBIE YPABHEHUS C OJHOW HEU3BECTHOM;
- peuiams CUCTEMBI ABYX JIMHEWHBIX YPABHEHHUM C ABYMSI HEU3BECTHBIMHU
METOJIOM MOJACTAaHOBKHU U METOJOM aJIre0OpandecKoro CJIOKEHUS,
- peuiams TEKCTOBBIE 33J]a41 C MIOMOIIBIO JINHEWHBIX YPABHEHUN U CUCTEM;



- HAX0O0UMb PEIICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX
UCIOJIb3YIOTCSl MaTEMAaTUYECKUE CPECTBA;

- co30asamy NMPOAYKT (Pe3yJIbTAT MPOCKTHOMN IEATEILHOCTH), ISl U3yUYECHUS U
OMKCAHUS KOTOPOTO UCIOJIB3YIOTCS MaTEMaTHYECKUE CPEICTBA.

8 kiacc
Auredpa
HUcnonvzosame npu pelICHUHM MaTEeMAaTUYECKUX 3aJad, UX OOOCHOBAHUHU U
IIPOBEPKE HAMICHHOTO PEIICHUsI 3HaHUE O:

- anreOpanyeckoil ApoOu; OCHOBHOM CBOMCTBE Ipo0u;
- TIpaBWJIaX ACHCTBUH C alredpandyecKuMu Apo0siMu;

- CTETIEHAX C LIEJbIMU NOKA3aTEeISIMU U UX CBOMCTBAX;
- CTaHJApTHOM BUJE YUCIIA;

- QYHKIUAX y=kx+b, y= X2, y= 5, HX CBOMCTBAaX W rpaukax;
y y X p

- TIOHATUU KBaJIPATHOTO KOPHSA U apu(PMETUIECKOTO KBAIPATHOTO KOPHS;

- CBOMCTBax apu(PMETUUECKUX KBAJPATHBIX KOPHE;

- QyHKIMH y = /X , €€ cBOCTBaX U rpadUKe;

- (opmyIie sl KOpHEW KBaIpaTHOTO ypaBHEHUS;

- TeopeMe Buera 1151 npuBeAEHHOTO U 00ILIEr0 KBaPATHOIO YPABHEHUS;

- OCHOBHBIX METOJaX pEHICHHs IENbIX PAIMOHAIBHBIX YPaBHEHH: METOC
pa3oXKEeHUs HA MHOXKUTEIN U METO/I€ 3aMEHbl HEU3BECTHOM;

- METOJIe pelIeHUs JPOOHBIX pallMOHAJIbHBIX YPaBHEHMUI;
OCHOBHBIX METOJIaX PEILIEHUsI CUCTEM PallMOHAIbHBIX YPAaBHEHU.
Coxpawams anredbpanyeckue 1poou;
8bINONIHAMb ApU(PMETHIECKUE TCUCTBUS C AIreOpandecKuMH IpoOIMH;
UCNnoIb306amb CBOICTBA CTENEHEM C LENbIMU TOKa3aTeasiMU MPH PEIICHUU

3a1ad4;
- 3anucbléamsp YUCIIa B CTAHIAPTHOM BH/IC;
- 8bINOJHAMb TOXKICCTBEHHBIC TPEOOPA30BAHUS PALIMOHATBHBIX BBIPAKCHUM;

o k
- cmpoums rpaduku QyHKIHE y=kx+b , y=x°, y=— M HCIOIB30BaTh MX
X

CBOWCTBA NP PEUICHUH 33]1a4;

- gbiyuCIAmMb apuPMETHIECKUE KBaIpATHBIC KOPHU;

- NpuMeHsimb CBOWCTBA apU(PMETUUECKUX KBAJPATHBIX KOPHEH TPH PEIICHUH
3a1ad4;

- cmpoums TpaguK (YHKUMM y=+/X M HCHOJB30BAaTh €ro CBOWCTBAa IIpHU
pELICHUY 3a1a4;

- peuiams KBaIpaTHbIC YPABHEHUS;

- npumenams TeopemMy Buera npu pemienun 3aaau;

- pewiams LEIbIE PALUOHAIBHBIE YPAaBHEHUS METOJOM pPAa3JIOKEHUS Ha
MHOXHUTEIN U METOAOM 3aMEHBI HEU3BECTHOM;

- pewiams NPOOHBIC YPABHEHMUS;



- peuiamb CUCTEMBI PallHOHAJIBHBIX YPABHEHUI;

- pewiams TEKCTOBbIE 3aJaul C IOMOIIbIO KBAJAPATHBIX U PallMOHAIBHBIX
yYpaBHEHUH U UX CUCTEM;

- Haxooumpu PEUIeHUsl «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJlay, B KOTOPBIX
UCIIOJIb3YIOTCSl MaTEMAaTUYECKUE CPE/ICTBA;

- co30asams MPOAYKT (pe3yJbTaT MPOCKTHON AEATENBHOCTH), JUIsl U3YUCHUS U
OMKCAHUS KOTOPOTO UCIOJIB3YIOTCSI MaTeMaTHYECKUE CPEICTBA.

9 Kiacce

Auiredpa

Hcnonvzosamo IIpu pCHICHUN MATCMATHUYCCKUX 3aJad, UX 00OCHOBaHMU U ITPOBCPKEC
H&I?II[GHHOFO PCUICHUA 3HAHHUC O:

- CBOICTBAaX YHCIOBBIX HEPABEHCTB;

- METOJIax PELICHUs JUHEHHBIX HEPAaBEHCTB;

- CBOMCTBAxX KBaApaTUYHOU (QYHKIUY;

- METOJIax PEIICHUs KBAaJPATHBIX HEPABEHCTB;

- METOJI€ NHTEPBAJIOB JUJISl PELICHHS pallOHAIBHBIX HEPABEHCTB;

- METOJIax PELICHUsI CUCTEM HEPABEHCTB;

- CBOWCTBax W rpaduke QyHKIUHU Y = X" [IPU HATYpaILHOM N;

- OINPEACICHUU U CBOWCTBAX KOPHEW CTEINECHU N;

- CTENEHX C pallMOHAIBHBIMHU [TOKA3ATEISIMU U UX CBOMCTBAX;

- OIpeNeJICHUH U OCHOBHBIX CBOMCTBaX apudmMeTnyeckoit mporpeccun; popmyse
JUTSI HAXOXKJIEHHSI CYMMBI €€ HECKOJIBKHX NEPBBIX YWICHOB;

- OIpeNeJICHNH U OCHOBHBIX CBOMCTBAaX Fr€OMETPUUECKON Mporpeccuu; hopmyie
JUTSL HAXOKJIEHHUSI CYMMBI €€ HECKOJIBKUX MEPBBIX YICHOB;

- dbopmysie st CyMMBI OECKOHEUHOM TIE€OMETPUUYECKON MPOTrpeccuu Co
3HAMEHATEJIEM, MEHBILIUM 10 MOJYJIIO €IMHUIIBI.

- Hlcnonv3o6ams  CBOMCTBA YHUCJOBBIX HEPABEHCTB JMJiA MpeoOpa3oBaHUs
HEPaBEHCTB;

- 00Ka3vl8ams NPOCTEHIIINE HEPABEHCTBA;

- peuiams TUHEUHbIE HEPABEHCTBA;

- cmpoums TpapuK KBaAPATUIHON (PYHKIIUU U UCIOJB30BATh €ro MPH PEIIECHUH
3a/1ay;

- peuiambs KBaJIpaTHbIE HEPABEHCTBA,;

- pewiams pallMOHAJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- peuwiamsb CUCTEMbI HEPABEHCTB;

- cmpoums Tpaduk QyHKIUH Y= X" [IpH HATYPaIbHOM N M KMCIIOJIL30BATh €0
MIpU PENICHUU 3a/1ay;

- HaxoOums KOPHU CTENEHU N,

- Ucnoab306amsb  CBOWCTBA KOPHEHW CTENEHH N TOPU  TOXKIECTBEHHBIX



npeoOpa3oBaHUsX;

- HaxoOumsv 3HAYCHHSI CTCTICHEH C PaIllMOHAILHBIMH ITOKA3aTEIISIMHU;

- pewiamb OCHOBHBIC 3a/ladyd Ha apU(PMETHYCCKYI0O U T'C€OMETPUYCCKYIO
HPOTPECCHH;

- HaxoO0umb  CyMMY  OCCKOHEYHOM TICOMETPUYECKOH  MPOTPECCHU  CO
3HaMeHAaTeJIeM, MEHBIITUM 10 MOJIYJIIO CAMHUIIBL;

- HaxoO0ums PEIICHUS «KU3HCHHBIX» (KOMIICTEHTHOCTHBIX) 3ajad, B KOTOPBIX
UCTIOJIB3YIOTCSl MATEMAaTHUECKUE CPE/ICTBA;

- co30asamp MPOAYKT (Pe3yabTaT MPOSKTHOU NEATETBHOCTH), Ul U3YYCHUS U
OIMMCaHMS KOTOPOTO MCIIOJIB3YIOTCS MAaTEMAaTHYECKUE CPEIICTBA.

I'eomerpus 7 — 9 kiaace

- OBIaAeTh 0a30BbIM MOHATHUMHBIM ammaparoM IO OCHOBHBIM pa3jeiam
COJEp)KaHus; IMpEACTaBICHUE OO0 OCHOBHBIX H3Y4aeMbIX MOHATUSAX (YHUCIIO,
reoMeTpuyeckas Gurypa) Kak BaKHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIOLINX
OIMCHIBATh U U3y4aTh PEAJIBHBIE IPOLIECCHI U SBJICHMUS;

- yMeTb paboTaTh C TEOMETPUUYECKHUM TEKCTOM (aHAJIM3UPOBaTh, W3BIIECKATh
HE00X0UMYI0 UH(POPMALIMIO), TOYHO U IPAMOTHO BbIpa)kaTb CBOM MBICIU B YCTHOM U
IACbMEHHOM pEYM C NMPUMEHEHHEM MATEMAaTUYECKOW TEPMUHOJIOTMHA U CUMBOJIHUKH,
UCIIOJIb30BaTh  PA3JMYHbIE SI3bIKM MAaTE€MAaTUKH, MPOBOJHUTH  KIIACCHU(PUKALINH,
JIOTUYECKHE 0O0OCHOBAHHUS, JOKA3aTEeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHIA;

- OBJIaJIETh HABBIKAMM YCTHBIX ITMCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUYMCIICHUN;

- OBJAJETh T€OMETPUYECKUM S3BIKOM, YMETh HCIOJIb30BATh €r0 JJIsI ONMCAHMS
MIPEAMETOB OKPYKAIOLIETO MHUPA; PAa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN H
M300pa3uTEIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUYECKHUX MTOCTPOEHUM;

- YCBOUTH CUCTEMATHUUECKHUE 3HAHMSI O TUIOCKUX (PUTYpax U UX CBOMCTBAX, a TaKXkKe
Ha HaIJIsJHOM YPOBHE — O NIPOCTEUILINX POCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHATD
CUCTEMATHYECKUE 3HAHUSA O HUX JUIA DPEIICHUS TEOMETPUYECKUX U IPAKTUYECKUX
3a7a4ax;

- YMETb U3MEPATH AJTUHBI OTPE3KOB, BETUUMHBI YTJIOB, UCIOIb30BaTh (YOPMYIIbI IS
HAXO0X/IEHUS IEPUMETPOB, IJIoLaiel U 00bEMOB F€OMETPUUECKUX PUTYD;

- IPUMEHATh W3YyYCHHBIC TOHATHUSA, PE3YyJIbTaThl, METOABI IJIs PELICHUS 3ajad
MPAKTUYECKOI0 XapaKTepa U 3alad U3 CMEKHBIX IUCLHMIUIMH C WCIIOJIb30BAaHUEM MPU
HE0OXOAMMOCTHU CIIPABOYHBIX MAaTEPUAIOB, KAIBKYJISTOPOB, KOMIIBIOTEPA.



Conep:kanue yue0HOTro npeamera «MaTeMaTukKa»

B ocHOBHOII mkose B 5-6 Kilaccax U3y4daeTcsl OJIUH MPEIMET MAaTEMAaTUYECKOTO
nukna «MartemaTukay.

Heabr0 wu3y4YeHHs Kypca MareMaTHKM B 5-6 kiaccax sBseTcs
CHUCTEMATHYECKOE PAa3BUTHE TOHATHUS YKCIIA, BEIPAOOTKA YMEHUHN BBHITIOJHATH YCTHO U
MMACbMEHHO apu(PMETUYECKUE NCUCTBHUS HAJ YHCIaMH, TEPEBOJUTH IMPAKTUUCCKUC
3a7]a4M Ha A3bIK MAaT€MAaTHUKH, NOATOTOBKA YYaIIMXCS K U3YYEHUID CUCTEMATHYECKHUX
KYpCOB aJIr€Opbl U T€OMETPUH.

Kypc mnocTtpoeH Ha WHIYKTUBHOM OCHOBE C TNPHUBJICYECHUEM BJIEMEHTOB
JNEIYKTUBHBIX paccyxAeHuil. TeopeThueckuii Marepuan Kypca u3jaraercs Ha
HarJIsiITHO-UHTYUTUBHOM YPOBHE, MaTEMAaTUUECKUE METOIbI U 3aKOHBI (DOPMYJIUPYIOTCS
B BU/IC MPABWUIL.

B xome wu3yueHHMss Kypca ydalMecs pa3BUBAIOT HABBIKM BBIYHUCICHUWA C
HaTypaJbHBIMU YHUCIAMH, OBJIAJCBAIOT HABBIKAMU JACHCTBUM C OOBIKHOBEHHBIMH U
JECATUYHBIMU JIPOOSIMH, TOJOKUTEITBHBIMU U OTPUIIATEIIbHBIMU YUCJIAMH, TOJTYYaloT
HayaJbHbIC MPEACTaBICHUS 00 KCIOJIB30BAHUM OYKB JUIsl 3allUCH BBIPAKCHUH H
CBOWCTB, y4aTCs COCTABJATH IO YCJIOBHUIO TEKCTOBOM 3aJauyd HECIIOKHbBIE JIMHEHHBIC
YPaBHEHHS M pelIaTh UX, MPOJOJLKAIOT 3HAKOMCTBO C T€OMETPUUYECKUMU MOHATUSIMH,
MPUOOPETAIOT HABBIKM TMOCTPOCHUSI TEOMETPUUECKUX (Uryp W  HU3MEpeHuUs
F€OMETPUYECKUX BEIUYHH.

S-# KJ1ace
MaremaTuka (170 yacos)
B Hacrosimnyo padouyio nmporpaMMmy BHeCeHbl uzmeHeHus. bblio BHeceHO
6600HO0€ NO6MOpeHUe N3YHYEHHOTO MATEPUAJIa B HAYAJBLHOM LIKoJIe.
Pabouasa npozpamma paccuumana na 170 yacos, 5 uacoe ¢ neoenro, 34 yueonvix
Heodenlb. AemopcKkoe naanuposanue paccuumano na 34 neoenu - 170 uacoe.

IToBTOpEeHMEe HAYAJBHOM IIKOJbI. [[eMCTBUSA C MHOIO3HAYHBIMU YHCIIAMU.
UucnoBsie 1 OYKBEHHbIEC BbIpakeHUs. JlelcTBHS ¢ BellMuMHAMU. Pellienre ypaBHEHUMH.
Pemenue 3anau.

HarypanbHhble yucaa. Jlecaruunas cucrema cuucienus. YuciaoBbie 1 OyKBEHHBIC
BbIpakeHus. [Ipsmas. OTpe3ok, cpaBHEHUE OTPE3KOB, IMHA OTpe3Ka. Jlyd. JlomaHas.
Koopnunatueiii nyd. IIpsmoyronsHuk. OKpyrieHHE 4YHWCEN, MPUKUIKA PE3yJIbTATOB
nercTBuil. BbrYucieHus ¢ MHOTO3HAYHBIMU YHUCJIAMH, 3aKOHBI apu(METHUUYECKUX
nerctBuii. @opmyibl. YpaBHEHHMS. YNPOIICHUE BbIpAXKEHUW. MaremaTuueckas
MO/I€JIb, MATEMATUYECKUU SI3bIK.

I'eomerpuueckue purypsl. Onpenenenue yria. Pazsepuytsiii yroi. CpaBHEHHE



U H3MepeHue yrioB. buccekrpuca yrma. TpeyronbHuK, IUIOMIAAb TPEYTrOJbHHKA.
CBoiicTBO yrioB TpeyrojipHuka. Paccrosiane mexay Toukamu. Macmrab. PaccrosiHue
OT TOYKHM A0 npsMoil. llepnenaukyispHele npsiMble. CepeauHHBIN NEPIEHIUKYIIAP.
CBOMCTBO OMCCEKTPUCHI Y.

OObikHOBeHHbIe poOu. JlenmeHue c¢ octaTkoM. OOBIKHOBEHHBIE JpPOOH.
OTbICKaHuE YacTU OT IEJIOr0 M LeJoro mo ero 4actu. OCHOBHOE CBOMCTBO ApOOH.
[IpaBunpHble W HenpaBuibHbIE J1poOU. OKpYX’HOCTh M Kpyr. CMmeniaHHbIE 4uCaa.
CrnoxeHre 1 BbIYUTaHUE OOBIKHOBEHHBIX IPOOEH U CMELIAaHHBIX YHCEI. Y MHOKEHHUE U
7ieJieHne OOBIKHOBEHHOM 1po0y Ha HAaTypalbHOE YHUCIIO.

JecaTudanblie Apoou. [lonstue necaTnyHoi 1poOu, YTEHUE U 3alUCh AECATUYHBIX
npoOeii. YMHOXKEHUE U JiefieHne aecatuaHoit apoou Ha 10, 100, 1000 u T. 1. [lepeBon
BEJIIMYMH B [JpYyrue €IuHUIBl u3MepeHus. CpaBHEHHE, CIOKECHUE W BBIYMTAHUE
JNECATUYHBIX JIpoOel. YMHOKeHHe AecaTUUHbIX JIpoOei. Crenenp umcna. CpenHee
apupmernyeckoe. Jlenenwe aecATUYHOM ApoOM Ha HATypalbHOE YHCIO, Ha
JecATUYHYIO 1poOb. [loHsATHE poLieHTa. 3a1aun Ha TPOLUEHTbl. MUKPOKAIbKYJIATOP.

I'eomerpuyeckue Tesa. IIpsAMOyrosibHBIA  MmapajuielienuUIe], pa3BEepTKA
IpSIMOYTOJIbHOTO Napaienenunena. O0beM NpsSMOYroJbHOTO Mapaiesenumnesa.

BBenenne B BeposiTHOCTD. J{0CTOBEpHBIE, HEBO3MOXKHBIC U CITydaliHbIe COOBITHSI.
KombunaTopusie 3a1aumn

HNrorosoe mnoBropenne. HarypanbHbie uyucna. OOBIKHOBEHHBIE JpOOH.
Hecstuunbie qpodu. I'eomeTpuueckue GUrypsl u Tena.

6-i kiace
MaremaTtuka (170 yacos)

B HacTosimyro paGo4yr nmporpamMMmy BHeCEHbI uzMeHeHus. Bbljio BHeCEHO
6600H0€ NO6MOpPeHUe N3YYEHHOT0 MaTepuaJia B 5 Kiacce.

Pabouan npocpamma paccuumana na 170 uacoe, 5 wacoe ¢ neoenro, 34 yueonuix
Heodenlb. AemopcKoe naanuposanue paccuumano na 34 neoenu - 170 uacos.

Ionoxurenbuble W oTpunareabHble 4Yuciaa. Koopauuatbel. IloBopoT u
IeHTpabHasi cumMMeTpus. [lomoxxuTenbHble U OTpUllaTenbHbIe uncia. KoopaunaTHas
npsMas. Mopayne umcna.  [IpotuBomonokaple  uncna.  CpaBHEHHE  YHCEN.
[TapannensbHOCTh TPSAMBIX. YHUCIOBBIC BBIPAKEHUS, COACPKAINIUE «1», «-M.
Anrebpanyeckas cymma u e€ cBoucTBa. [lpaBuiio BBIUMCICHUS 3HAYCHUS
anreOpanyeckol CyMMbl JBYX 4uces. PaccrosiHue Mexay TOYKaMH KOOPJIUHATHOM
npsimoi. OceBast cuMMmeTpusi. UHCIIOBBIE MPOMEKYTKH. YMHOXEHHUE U JCICHUE
MOJIOKHUTENBHBIX U OTpHIATENbHBIX uncesl. Koopauaarel. KoopanHaTHAsS TIOCKOCTB.
YMHOXEHHE U JeneHue OOBIKHOBEHHBIX apoOei. I[lpaBuiio ymHOXKeHHS 7S
KOMOMHATOPHBIX 3a]1a4.



IIpeodpa3oBanue OyKBeHHBIX BbIpaskeHMil. PackpbiTue ckoOOK. YmpoleHue
BbIpakeHUM. Pemienue ypaBHeHuil. PerieHue 3a1ad Ha COCTaBICHUE YpaBHEHUM. [[Be
OCHOBHBIE 331auu Ha 1poou. OkpyxHocTh. [lnnHa okpyxkHocTu. Kpyr. Ilnomans kpyra.
[Map. Coepa.

JeaumMocTs HATypaJbHbIX 4uceld. Jlenurenn wu  KparHsle. JlenumocThb
npousBeAcHus. JenMmMocTs CyMMBI U pa3HOCTH uyucen. [Ipusnaku nenmmMoctr Ha 2, S,
10, 4 u 25. [lpusnaku nenumoctu Ha 3 u 9. [Ipocteie uncna. Pa3noxxeHue yucia Ha
npoctele MHOXuUTenH. Hambonmpmumii oOmmii genurens. B3auMHO mpocThie YHCIa.
[TpusHak nenuMocTH Ha npousBeeHue. HanMeHnsblee ob1iee KpaTHoe.

MaremaTuka BOKpyr Hac. OrtHomeHue JAByX uuced. Jlumarpammel.
IIponopunoHaibHOCTE BeNWYMH. PemieHue 3amad ¢ moMmolnblo mnpornopuui. PasHele
3amaun. IlepBoe 3HAKOMCTBO C TOHSATHMEM «BEPOSATHOCTH». llepBOo€ 3HAKOMCTBO C
ITOZICYETOM BEPOSITHOCTH.

B 7-9 kiaaccax maTeMaTHKa NnpeacTaBjieHa IBYMsI NpeaMeTaMu «Ajredopa» u
«I'eomerpus».

Heabo u3ydyeHusi kypca aareopbl B 7-9 KJjaccax sBISICTCS Pa3BUTHE
BBIYMCIUTEIBHBIX U (POPMaAIbHO-ONIEPATUBHBIX aNreOpanuecKkux YMEHUH 10 ypOBHS,
MO3BOJISIFOIIETO YBEPEHHO MCIIOJIB30BaTh WX NPHU PEIICHUM 3ajlad MaTeMaTUKU U
CMEXHBIX MpeaMeToB ((pusnka, XUMHUs, OCHOBbI MH(GOPMATUKU M BBIYUCIUTEIBHOMN
TEXHUKH U JIp.), yCBOCHUE amnnapaTa ypaBHEHUN U HEPABEHCTB Kak OCHOBHOT'O CPEJICTBA
MaTEMaTHYECKOTO MO/JIEIUPOBAHUS MIPUKIATHBIX 3aja4, OCYIIIECTBJICHUE
(hYHKITMOHATBLHON ITOATOTOBKH INKOJBHHKOB. B XoJe H3ydeHHs Kypca ydanigecs
OBJIAJICBAIOT IPUEMaMU BBIYMCIICHUA Ha KAJIBKYJISTOPE.

Kypc xapaktepu3yeTcsi MOBBIIICHHEM TEOPETHYCCKOr0 YpPOBHS 0OydeHHs,
MOCTENCHHBIM YCUJICHUEM POJIM TEOPETUYECKUX OOOOIIEHUH U JeTyKTUBHBIX
3akiroueHui. [Ipukiaanas HapaBIEHHOCTh Kypca 00eCreuynBaeTCsl CUCTEMaTHYECKUM
oOpallleHHeM K TTpuMepaM, pacKpbIBaOIITUM BO3MOKHOCTH TPUMEHECHHSI MaTEeMAaTHUKU K
M3YUYCHHIO JEHCTBUTEIBHOCTH U PEIICHUIO MPAKTUYECKUX 3a]1a4.

Hean u3ydeHuss kypca reomerpum B 7-9 Kiaccax: pa3BUTHE Y YYaIIUXCs
MPOCTPAHCTBEHHOTO BOOOpaXECHUS W JIOTHYECKOTO MBIIUICHUS ~ MYTEM
CUCTEMATUYECKOTO H3YYEHHUS CBOMCTB T€OMETPUYECKUX (UTYp Ha IJIOCKOCTH W B
MPOCTPAHCTBE U MPUMEHEHUS dTUX CBOMCTB MPH PEIICHUHU 3aJ1a4 BEIYUCIUTEIHHOTO U
KOHCTPYKTUBHOTO XapakTtepa. CyliecTBEHHasl pPOJib MPU ITOM OTBOAMUTCS Pa3BUTHIO
reOMETPUYECKON UHTYHUIIUH.



7-H KJIace
Aareopa (102 gaca)

Pabouas npozpamma paccuumana na 102 yaca, 3 uaca é neoenw, 34 yueonvix
Helenu.

IloBTOpeHune, 0000IeHHMEe W CHCTEeMATH3alMs MNpPeICTaBJICHHUNl 0 4YMHcIIe,
H3Y4YEHHbIX B Kypce MareMaTuku S5 — 6 kiaccoB. Uucna HarypanbHbIE, LENbIC,
palMoOHaIbHbIC, UPPALIMOHATBHBIC, IEVCTBUTEIbHBIC.

OnHo4/ieHbI U onepanuu HaJA HUMHU. CTEIEHN C HAaTYpaJbHBIMU MOKA3aTEIAMU U UX
cBoiicTBa. OpmHO4WIEH, CTaHAApTHBIA BUJ oOjHOuWwIeHA. I[lomoOHBIE OJHOUJIEHBI,
CIOKEHUE W BBIYUTAHHUE OJHOYJICHOB. YMHOXEHUE OJHOYIEHOB W BO3BEICHUE
OJIHOYJIEHA B HATYPaJIbHYIO CTENEHbD. JleNeHne 0OTHOUIIEHOB.

MHuorouynenbl. [lonsTne MHOrowsieHa, CTaHIAPTHBIA BUA MHOrowieHa. Cymma wu
Pa3HOCTh MHOTO4IeHOB. [Ipon3BeneHrne MHOrowieHa Ha OJHOYWIEH W IIPOU3BENCHUE
MHOTOWICHOB. DOpMysbl COKpPAIIEHHOIO YMHOXEHUA. JlelleHne MHOrodjgeHa Ha
onHouneH. Paznoxxenme MHoOrowieHa Ha MHOXWTend. [loHsTMe O TOXIOecTBax M
METOAaX MX J0Ka3aTeIbCTBA.

JIuHeliHbIe ypaBHeHUs1. JIMHEIHbIE ypaBHEHUs, METOI UX perieHusa. CUcTeMsl IBYX
JMHEWHBIX YPAaBHEHUH C IByMSI HEU3BECTHBIMU, UX PELICHUE METOAOM MOJACTAHOBKH U
METO/IOM aJIreOpanyecKoro CIOXKEHUS ypaBHEHUH. PellleHne TEKCTOBBIX 3aJad ¢
IIOMOILBIO JINHENHBIX YPABHEHUN U CUCTEM.

DJIEMEHTbI JIOTUKH, CTATHCTUKH, KOMOMHATOPMKH, TEOPHUU BePOATHOCTEMH.
[Ipocreiimue popmyabl KOMOMHATOPUKH: YHUCIIO COUETAHUHN U YUCIIO pa3MelneHuit. x
NpUMEHEHHUE TIPU HAXOKIEHUN BEPOSITHOCTEH CITydyalHbIX COOBITU.

HTorosoe moBTopeHue.

7-i kJaace
I'eomeTpus (68 yacos)

Pabouasn npocpamma paccuumana na 68 uacos, 2 uaca 6 neoenro, 34 yueonvix
HeOelb.
OcHoBHbBIC MOHATHSA reoMeTpPUH. Touka, mpsiMasi, II0CKOCTb. JIyd, OTpe30K, JIoMaHas,
MHOTOYTOJIBHUK. YTOJ], Ouccekrpuca yria. CMEXHbIE W BEPTUKAIBHBIC YTJIBI.
IlepnenaukynspHbie psAMble. PacCTOSTHUE OT TOYKHU 10 IPSMOM.
IIpu3sHaku paBeHCTBAa TPeyroJbHUKOB. TpeyronbHuUkU. MemuaHbl, OUCCEKTPUCHI,
BBICOTHI TpeyroJjibHUKa. [Ipu3Haku paBeHCTBa TpeyroyibHUKOB. [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. ['eoMeTpuueckue Mmecta Touek. buccekTpuca yria
KaK T€OMETPUYECKOE MECTO TOYEK, PABHOYIAJEHHBIX OT CTOPOH yria. CepennHHBIN
MEPICHIUKYJISIP K OTPE3KY KaK reOMETPUUYECKOE MECTO TOUEK, PABHOYIAIEHHBIX OT
KOHIIOB OTpE3Ka.



HapanneasHocts. [lapamnensubie npsimbie. [Ipu3Haky M CBOMCTBA MapaJuIEIbHBIX
npsiMbIX. Akcuoma mnapaienbHocTd. CyMma yriioB TpeyroipHuka. CpenHss JuHUS
TPEYTOJIbHUKA.

HTorosoe moBropenue.

8- ki1ace

Aareopa (102 yaca)
Paobouasa npozpamma paccuumana na 102 uaca, 3 uaca ¢ nedenro, 34 yueonvix
HeOeb.

Hcnonvzoeams TpU pElIEHHMH MAaTEMaTHYECKMX 3alad, MX OOOCHOBAaHMM H
MIPOBEPKE HANJICHHOTO PEUICHUs 3HAHUE O:

- anreOpanyeckoil ApoOu; OCHOBHOM CBOMCTBE Ipo0u;
- TIpaBWJIaX ACHCTBUI C anredOpandyecKuMu ApoosiMu;

- CTETICHSAX C LIETBIMU TTOKA3aTESIMA U UX CBOMCTBAX;
- CTaHJAApTHOM BUJIE YHCIIA;

- QyHKIHAX y=kx+b, y=x%, y= K, WX CBOMCTBaX U rpadukax;
X

- TIOHSITUH KBaJPaTHOTO KOPHA U apu(METUYECKOTO KBaJPATHOTO KOPHSI;

- CBOMCTBax apu(PMETHUECKUX KBAJIPATHBIX KOPHE;

- QyHKIMH y =/x , €€ cBOicTBaX U rpaUKe;

- (¢opmyJe nsi KOpHEH KBaIpaTHOTO YPaBHEHHS,

- TeopeMe Buera 17151 npuBeAEHHOTO U 00IIEr0 KBaPaTHOTO YPABHEHUS;

- OCHOBHBIX METOJAX PEHICHUS UEJbIX palUOHAIbHBIX YpaBHEHWIl: METO/e
Pa3NOKEHHS] HA MHOYKUTEIN U METOJIE 3aMEHbI HEM3BECTHOM;

- METOJI€ PElICHMs IPOOHBIX pallMOHANBHBIX YPABHEHHUIA;
OCHOBHBIX METOJIaX PEUICHUSI CUCTEM PALIMOHAIbHBIX YPABHEHUH.
Coxpawams anredbpanyeckue 1poou;
8bINOIHAMb apu(PMeTHYECKUe NeUCTBUSA C AIreOpandecKuMH IpoosMu;
UCNOIb306aMb CBOWCTBA CTENEHEH C LEIbIMH MOKA3aTeNIMH IPHU PEIICHUU

3ajay;
- 3aNUCbIBAMb YNCTIA B CTAHAAPTHOM BUJIE;
- 8bLINOJIHAMb TOKACCTBEHHBIC MPE0OPa30BaHUS PAIIMOHATBLHBIX BHIPAKCHMUI,
. k
- cmpoums Tpaduku QYHKIMHA y=kx+b , y=x?, y=— M HCIOIH30BaTh HX
X
CBOWCTBA NP PEUICHUH 33]1a4;
- gbiyuCIAmMb apuPMETHIECKUE KBaIpaTHBIC KOPHU;
- NpuMeHsmMb CBOMCTBA apU(METUUYECKUX KBAJIPATHBIX KOPHEH TMPHU PEIICHUH
3a/1ay;
- cmpoumv TpapuKk (QYHKIMM y=+/X M HCHOIL30BaTh €ro CBOWCTBAa IIpU

pelIeHny 3a1ay;



- pewiams KBaAPATHBIE YPABHEHUS,

- npumenams TeopemMy Buera npu penieHuu 3aaau;

- peuwiamv LEIbIE PALUOHAIBHBIE YPAaBHEHHUS METOJOM pPAa3JIOKEHUS Ha
MHOXHUTEIN U METOOM 3aMEHBI HEU3BECTHOM;

- pewiams NPOOHBIC YPABHEHMUS;

- peuiams CUCTEMBI PALlMOHAIBHBIX YPAaBHECHMUIL;

- pewiamb TEKCTOBBIE 3aJayd C IIOMOUIBI0 KBAJPATHBIX M PalMOHAIBHBIX
YPAaBHEHHU U UX CHUCTEM;

- HaxoOums PEUICHUS GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
WCIIOJIB3YIOTCS MATEMAaTUYECKUE CPENICTBA;

- co30asamb TPOAYKT (pe3yJbTaT MPOEKTHON NEATEIbHOCTH), ISl U3YYEHUS U
ONMCAaHUs KOTOPOI'O UCTOJIBb3YIOTCSI MAaTEMAaTHUECKUE CPEACTBA.

8-i1 kiacc
I'eomeTpus (68 yacoB)
Pabouas npozpamma paccuumana na 68 uacos, 2 uaca ¢ neoenio, 34 yueonvix
Heoenb.
YeThIpexyrojJbHUK
- [Tapannenorpamm, ero cBoucTBa u npusHaku. [IpaMoyronsHuK,
poMO, KBaJpaT, X CBOMCTBA U MPU3HAKHU. Tpaneius, CpeaHssa TUHUS
Tpaneuuu;
- paBHOOEIpEHHAs Tpamnelusl.
OKpyKHOCTH U KPYT.
- Llentp, panuyc, nuametp. LleHTpanbHbIN U BIUCAHHBIN YTOJ;
- BEJIMYMHA BIIMCAHHOTO yIia. BzanMHO€E pacnoiokeHue mpsaMon 1
OKPY>KHOCTH, IBYX OKpyx)HOCTeW. KacarenbHas u cekymas K OKpy>KHOCTH.
PaBeHcTBO OTpE3KOB
- KacaTeJbHbIX, TPOBEJACHHBIX U3 OAHOM TOYKU. MeTpuueckue
COOTHOIICHUS B OKPYKHOCTH: CBOMCTBA CEKYIIINX, KACATEIbHBIX, XOP/.
OKpy>XHOCTb, BIIUCAHHAS B TPEYTOJbHUK, U OKPYKHOCTh, OTTMCAHHAS
OKOJIO TPEYToJIbHMKA. BriMCaHHbIE U OMMMCAHHBIE YETHIPEXYTOJbHUKH.
N3mepenne reoMeTpuyecKUX BeJIHYHH.

- [lonsaTHe o TUIOMIAAN TEOMETPUIECKUX (QUTYD.
- PaBHOCOCTaBIeHHBIE U paBHOBEIUKKE Qurypsl. [lnomanp
npsMoyrojbHuka. [lnomanas napamuienorpaMmma, NpsiMOyTroJIbHUKA,
Tparneuuu (OCHOBHBIE (opMYyJibl). DOPMYIIBI, BHIPAKAIOIIUE TIJIOIA/Ib
TPEYTrOJIbHUKA: YEPE3 JIB€ CTOPOHBI U YTOJI MEXTY HUMH,
4yepe3 MepUMETP U paauyc BIUCAHHON OKPYKHOCTH, ¢hopmyna ['epona.
[Tnomane yeThipéxyroyibHUKA. CBSI3b MEXKIY IIOMIASIMH TOT00HBIX
duryp.

IMocTpoeHue ¢ MOMOIIBIO UPKYJIS U JTUHEHKH.



- I[GJ'IGHI/IC OTPC3Ka Ha N paBHBIX yacTew.

9-#1 ki1ace

Aareopa (102 gaca)
Paobouasa npozpamma paccuumana na 102 uacos, 3 uaca 6 nedenio, 34 yueonvix
Heoenb.

Hcnonvzosams TIpu pellIeCHUM MaTEMaTHUYECKUX 3a]1ad, UX 00OOCHOBAaHUHU U MPOBEPKE
HAaWJICHHOTO PEUICHNUsS] 3HAHUE O:

- CBOMCTBAaX YHCIIOBBIX HEPABEHCTB;

- METOJIaX PEIICHUS TUHEHHBIX HEPABEHCTB;

- CBOMCTBax KBaJIpaTUYHON (DYHKIINH;

- METOJIax PEIICHUS KBaJPAaTHBHIX HEPABCHCTB;

- METOJIe MHTEPBAJIOB JIJISl PEIICHUSI PAIlMOHATBHBIX HEPABEHCTB;

- METOJIax PEIICHUs CHCTEM HEPaBEHCTB;

- cBoO¥icTBax M rpaduke QyHKIHU Y = X" TPU HATYPAIBHOM N;

- OTpEJITICHUH U CBOMCTBaX KOPHEH CTEneHu N;

- CTENEHSX C pallMOHAIBHBIMU ITOKA3aTEISIMU M IX CBOMCTBAX;

- OMpEJEIICHUH U OCHOBHBIX CBOMCTBAaX apu(PMETHICCKOM Mporpeccuu; GopmMyie
TUTSI HAXOXKJICHHSI CYMMBI €€ HECKOJIBKUX TIEPBBIX YJICHOB;

- ONPEICIICHUU U OCHOBHBIX CBOMCTBAX T€OMETPUUECKOM TIporpeccuu; hopmylie
TUTSI HAXOXKJICHHSI CYMMBI €€ HECKOJIBKUX TIEPBBIX YJICHOB;

- dopmysie st CyMMBl OECKOHEUHOM TIe€OMETPUUYECKON MPOrpeccuu Co
3HAMEHATEJIEM, MEHBIIIUM T10 MOJIYJIIO €IMHHUIIBI.

- Hcnonv3zo6ams  CBOWCTBA YHUCJIOBBIX HEPABEHCTB A IpeoOpa3oBaHUS
HEPaBEHCTB;

- 00Ka3b16amMb MPOCTEUIINE HEPABEHCTBA;

- pewiams TUHCHHBIC HEPABEHCTBA;

- cmpoums TpaduK KBaIpaTUIHONU (PYHKIIUU U UCTIOIH30BaTh €T0 MPH PEIICHUN
3ajay;

- pewiams KBaJipaTHbIC HEPABEHCTBA;

- pewams pallMOHAbHBIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

- pewiamsb CUCTEMBbI HEPABEHCTB;

- cmpoums Tpaduk QyHKIUH Y= X" [IPH HATYPaIBHOM N M HCIIOJIB30BATH €rO0
MIpH PEIIEHUH 3a]1a4;

- HaxoOums KOPHU CTETICHU N,

- UCNOb306amMb  CBOWCTBA KOPHEW CTEMEHM N TpU  TOXKISCTBEHHBIX
npeoOpa3oBaHUsX;

- Haxooumpu 3HAUYECHUSI CTETICHEH C pallMOHAIbHBIMU MTOKA3aTesIMU;

- pewiams OCHOBHBIE 3a/layd Ha apUPMETUYECKYID U T'€OMETPUUYECKYIO



MIPOrPECCHUU;

- Haxooums  CyMMYy OECKOHEYHOM TI'E€OMETPUYECKOW  TMPOrpeccud  Co
3HaAMEHATEeJIeM, MEHbBIIIUM 10 MOJIYJIIO €IMHUIIBL;

- Haxooumpu PEUIeHUsl «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJlay, B KOTOPBIX
UCIIOJIb3YIOTCSl MaTEMAaTUYECKUE CPE/ICTBA;

- co30asame MPOAYKT (pe3yJabTaT MPOEKTHON JEATEIBHOCTH), VISl U3yUEHUS U
OMKCAHUS KOTOPOTO UCIOJIb3YIOTCS MaTEMAaTUYECKUE CPECTBA.

9-ii knace
I'eomerpus (68 yacos)

Pabouas npocpamma paccuumana na 68 uacos, 2 uaca ¢ neoenio, 34 yueoHvix
HeOeb.
BekTtopsl. [lonstue Bektopa. PaBeHCTBO BEKTOPOB. CII0KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIO. Pa3iokeHWe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunatel BekTopa. [IpocTeiimue 3agaun B KOOpAMHATaX. Y paBHEHUS
OKPYKHOCTH W MpsiMoil. [IpuMeHeHre BEKTOPOB M KOOPAMHAT IMPHU PEIICHUHU 3a/ad.
CkansipHoe pOU3BEICHUE BEKTOPOB U €T0 MPUMEHEHHE B TECOMETPUUECKUX 3a/1auax.

TeopeTuKO—MHOXKECTBEHHbIE MMOHATHS. MHOXECTBO, JJIEMEHT MHOXECTBA.
3aJjaHlEe MHOXECTB IEPEUYUCICHUEM 3JIEMEHTOB, XapaKTEPUCTHUYECKUM CBOWCTBOM.
[ToqmuOXkecTBO. OOBEIMHEHNE U TIEPECEUCHUE MHOMXKECTB.

JueMeHThI JIOTMKHU. OrnpeneneHne. AKCHOMBI UM TeOpeMbl. [[oka3aTenbCTBO.
JlokazatensCTBO OT TMpOTHBHOrO. Teopema, oOpatHas npanHou. Ilpumep wu
KOHTPIPHUMED.

[lonsitue o PaBHOCHUIIBHOCTH, CJIICAOBAHUU, YHOTp€6J'IeHI/Ie JJOTHYCCKHNX CBA30K
eciu..., mo..., 6 mom u moJjabKo 6 mom ciydae, JOTH4CCKHUC CBA3KU U, UU.

I'eomeTpus B ucropnueckom pazputuu. Ot 3emuemepus k reomerpuu. [udarop
n ero mkona. Panec. Apxummen. IlocTpoeHME NpPaBUIBHBIX MHOIOYT'OJIBHUKOB.
Tpucexkuus yrna. Ksanpatypa kpyra. YaBoenue kyba. Mcropus uyucna m. 3oi0Toe
ceuenne. «Hawama» EBxmuma. JI. Oinep. H.U. Jlo6auesckuii. Mcrtopusi msitoro
IIOCTYJIaTA.

N3o00peTeHne MeToaa KOOPJIMHAT, TMO3BOJISIONIETO MEPEBOANTh T€OMETPUUECKUC
o0BbekThl Ha s3bIK anreopwl. P. [lexkapt u I1. depma. [Ipumepsl paznTudHBIX CHUCTEM
KOOPAMHAT Ha IJIOCKOCTH.



TeMaTnueckoe MIIAHUPOBAHUE
5 kanace
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Paspgeinsl nporpamMmsl

Komn-Bo
4acoB

KoHTponbHbIX
pabort

XapaKTepI/ICTI/IKa OCHOBHBIX BUJAOB ACATCIIBHOCTHU YYCHUKA

HarypanbHble uncia

21

2

Onucvieams CBOWCTBA HAaTYpaJIbHOTO psAja. UUTaTh U 3anuchiBaTh HATypajibHbIE YHCIIA,
CpaBHUBATbh U YIOPAA0YUBATh UX.

Pacnosnasamv Ha deprexax, pUCyHKaX, B OKpPYKalOIIEM MHUPE OTPE30K, MPSAMYIO, JIyd,
IUIOCKOCTh. [IpUBOIUTH IpUMEpPHI MOAEIEH ITUX PUTYD.

Hzmepsims nnuHbl 0Tpe3KkoB. CTPOUTH OTPE3KH 3aJaHHON IauHBL. Pemarts 3agaun Ha
HaXO0XKJICHHUE JJIMH OTPE3KOB. BbIpaxaTh 0JJHU €AMHULBI AJIUH Yepe3 apyrue. [IpuBoauTs
IIPUMEPBI IPUOOPOB CO LIKATAMH.

Cmpoumbs Ha KOOPAUHATHOM JIy4de TOUKY € 33JJaHHOM KOOpAMHATON, ONPEAEIIATh
KOOpJAMHATY TOYKH.

Y4acTtue B MUHU NPOEKTHOM JesTesbHOCTH «VcTopus cuertay, «llosiBiaeHue Hys.

Ci10)KeHre U BEIUYUTAHUE
HATYpPaJIbHBIX YHCEI

33

@opmynuposams CBOWCTBA CIOKEHHUS W BBIYMTAHUS HATYPaJbHBIX YMCEJI, 3alHChIBAThH
9T cBoiictBa BBHIe (opmyn. I[IpuBoauTH mNpUMEpPHl YUCIOBBIX U OYKBEHHBIX
BeIpaKeHUH, popmys. COCTaBISATh YUCIOBBIE M OYKBEHHBIC BEIPAKEHUS TI0 YCIOBHUIO
3ajaud. PemaTh ypaBHEHHMsI Ha OCHOBAHMM 3aBUCHUMOCTEH MEXAY KOMIIOHEHTaMHU
JIEHCTBUI CI0KEHMS 1 BEIUMTAHMA. PerraTh TEKCTOBBIE 3a/1a4l C ITIOMOIIBIO COCTABIICHHUS
YpaBHEHUH.

Pacnosnasams Ha deprexkax W PHUCYHKax YIribl, MHOTOYTOJIBHHUKH, B YaCTHOCTH
TPEYroJIbHUKHU, MPSAMOYTOJIbHUKHU. Pacrio3HaBaTh B OKPYXKAKOIIEM MHUPE MOJAEIH 3THX
¢uryp.

C nomo1IbI0 TPaHCHOPTUPA UBMEPATH T'PayCHbIE MEPBI YTIIOB, CTPOUTH YTIJIbl 3aJaHHOMN
TpajlyCHOM Mepbl, CTPOUTh OucceKkTpucy maHHoro yria. KmaccuduuupoBaTh yIIIbL.
KnaccudunupoBars TpeyroasHUKY IO KOJTUYECTBY PABHBIX CTOPOH U 10 BUJAM UX YTJIOB.
OmnuceIBaTh CBOMCTBA MPSMOYTOJHHUKA.

Haxooums c momotpio Gopmyn mepuMmeTpbl MpsSMOYrodbHUKAa W KBajpara. Pemarhb
3a7a4M Ha HAXOXKJICHHUE IMEPUMETPOB MPSMOYIOJIbHUKA W KBaJapara, rpajyCHONW MEpPHI
YTJIOB.

Cmpoumsb JTOTHUECKYIO IIEMOYKY PACCYKICHUM, COMTOCTABIISThH MOJYYSHHBIA PE3YIbTaT C
YCJIOBUEM 33Ja4HU.

Pacnosnasams ¢durypbl, umeromue OChb CUMMETPUM. YYacTHE€ B MHHH TPOCKTHOU
JeSTeNIbHOCTH CKa3ka «B 1mapcTBe reoMeTpudeckux Quryp »




YMHOXEHUE U JEJIEHUE
HaTypaJIbHbIX YUCEN

38

Dopmynuposams CBOICTBA YMHOXKEHUS U ACJICHUS HATYPaJIbHBIX YUCEIl, 3aIIUCHIBATH 3TH
cBoiicTBa B BuAe (Qopmyi. PemaTs ypaBHeHHs Ha OCHOBaHMHM 3aBUCHUMOCTEH MEXIY
KOMIIOHEHTaMHU apU(PMETUIECKHUX JTCHCTBHA.

Haxooums octaTok mpu AeneHUM HAaTypaibHbIX uucend. [lo 3agaHHOMY OCHOBaHMIO U
[I0OKA3aTEeJI0 CTENEHN HaXOAUTh 3HAUEHUE CTEIIEHU YncIa.

HaxoauTs miomnaiy npssMoyroiabHUKa U KBajjparta ¢ moMoIlbio hopMyi. Beipaxkats oqHu
€IMHULIBI IIJIOLAAN Yepe3 ApYTHUe.

Pacnosnasame Ha yepTexkax U pUCYHKaX NPSIMOYTOJbHBIN Napajuielenunes, TupaMumy.
Pacnio3HaBaTh B OKpyXamwIeM MHpe Mojenu 3Tux ¢uryp. M3o0paxars pa3BEpTKH
MPSIMOYTOJIBHOTO MapajuIelIeUIe1a U TUPaMUBbL.

Haxooums 00bEMBI MIPAMOYTOIBHOTO MapajUleNienuea U Kyda ¢ IOMOIIBIO (OPMYIL.
BripaxkaTs o1Hu enuHULBI 00BEMA uepe3 Apyrue.

Pewams xoMOMHATOPHBIE 331a4U C IOMOIIBIO ITepedopa BapUAHTOB.

VYyacTue B MUHU POEKTHOM AESITeNIbHOCTU «MOJ1€11b MHOTOIPaHHUKOBY

OOBIKHOBEHHBIE IPOOH

18

Pacnosnaéamv  OOBIKHOBEHHYIO JIpOOb, TpaBHIbHBIE ¥ HENPAaBHIBHBIE JPOOH,
CMEILIaHHBIE YUCIIA.

Uurath M 3anuchbiBaTh OOBIKHOBEHHBIE JIpoOHM, cMellaHHble uyucia. CpaBHUBAThH
OOBIKHOBEHHbIC JIpOOM C paBHbIMU 3HameHarelnsiMU. CKiaAbIBaThb U BBIYUTATh
OOBIKHOBEHHBIE JPOOM C paBHBIMU 3HaMeHaresiMH. [IpeoOpa3oBhIBaTh HENPABHIBLHYIO
IpoOb B CMEIIAHHOE YHCJIO, CMEIIAHHOE YHUCJIO B HENPaBUWIbHYIO Jpo0b. YMeThb
3aIMCBIBATh PE3YJIbTAT JICJICHUS IBYX HATYPAIbHBIX YHCEI B BUJIC OOBIKHOBEHHOH Jpo0u.
VY4yacTie B MUHHM HPOEKTHOH AesrenbHOCTH «OObIKHOBEHHBIE Ipodu. McTopuueckuii
IKCKYPC».

JlecsitTuunble Apodu

48

Pacnosnasams, 4uuTaTh WM 3anuchiBaTh JecSATHYHbIE ApoOu. HaswiBaTh paspssl
JIECATUYHBIX 3HAKOB B 3alIMCH JIECATUYHBIX JIpobOeil. CpaBHHUBATh JAECATHUYHBIE IAPOOH.
OxkpyrisiTh JecATUYHbIE JApOoOM U HAaTypaJlbHbIE YHCIA. BBINONHATH NPUKUIKY
pe3yJIbTaTOB BbIYMCICHUI. BBIMOMHATE apudmeTHueckue AeWCTBUS Haj JE€CATUYHBIMU
IpoOsMU.

Haxooums cpennee apupmMeTnueckoe HeCKOJIbKUX yrcel. [[puBoauTh mpruMepsl
CPEIHUX 3HAUYEHUI BEJIMYUHBL. Pa3bsACHATH, UTO Takoe «OAMH IpoueHT». IIpencraBisTs
MIPOLIEHTHI B BUJIE IECATUYHBIX IpOOEH U JeCATUUHbIE pOOH B BHJIE€ IPOLIEHTOB.
HaxoauTs NpoLeHT OT YKiciia ¥ YUCIIO IO €ro MPOLEHTaM.

VYyacTue B MUHHU NIPOEKTHOM AesaTeNbHOCTH «IIporHo3npoBaHue 4eTBEPTHOM U TOJIOBOM
OTMETKH.

IToBTOpEeHUE 1
cucTeMaTHu3anus yueOHOro
Marepuaia

11




7 | UroroBast KOMOMHHUPOBaHHAS
KOHTpPOJIbHAsI paboTa

Bcero ypokos 170
KontponbsHbIX padoT 11
PesepBHOE Bpemst 0

[TpomexyTouHas aTTecTanus MPOBOAUTCA B (hOpPME rOJOBOM KOHTPOJIBHOM pabOTHI.

KonunuecTBo yacoB, BbIIeNIEHHBIE HA TOBTOPEHUE Kypca 5 Kilacca B aBTOPCKOM MporpaMMe, yMEHbIIIEHBI, TOCKOJIBKY B y4eOHOM
roxy I'BOY COILI Ne§ 34 yueOHbIX Heaenu. M3 mOBTOpeHMs B3SITHI 2 yaca Ha IPOBEICHHE MOHUTOPHUHIOBBIX KOHTPOJIBHBIX

pabor.
MartemaTuka 6 Kiacc
Ne Tema pasjgeia Koa- Cpokn XapakTepucTHKA OCHOBHBIX BUOB AeATEIbHOCTH YYEHUKA
n/n BO (Ha ypoBHe y4eOHBIX AelCTBHUI)
4acoB

[TonoxuTenbHbBIC 51 VMeHue BBIIOIHATH TOBOPOT JIF000H TeOMETPUUECKOM (PUIypbl OTHOCHTEIBHO 3aJaHHOM
OTpHUILATEIbHbIC YHCIIA. touku Ha yrosa 900 u yros 1800 ¢ momMoIbpi0 HHCTPYMEHTOB, J0CTPAaNBaTh, H300pakaTh OT PYKH.
Koopaunarst Crpouth Gpurypy, CHMMETPUYHYIO JAHHOW OTHOCUTEIHHO TOUKH, C TIOMOIIbIO HHCTPYMEHTOB,

JOCTpauBarh, M300paxarb OT pyku. M300paxars eHTpalbHO-CUMMETPUYHbIE (PUTYPHI.
Haxoguts nienTp cummerpun Gurypsl, kKoHGuUrypanuu. Haxoauts B OkpykaromiemM Mupe, Ha
pPHUCYHKaX, yepTexkax IIoCKue (GUrypbl, CAMMETPUYHBIE OTHOCUTENBHO ToukH. KoHCTpynpoBaTh
OpHaMEHTHI U MapKeThl, U300paxasi UX OT PYKH, C IOMOIIbI0 HHCTPYMEHTOB, a TAK)KE€ UCIOIb3Ys
KOMITBIOTEpPHBIE TTPOrpaMMbl. DOpMyIHPOBATH CBOMCTBA (DUTYP, CHMMETPHUYHBIX OTHOCUTEIBHO
Touku. MccnenoBars cBoiicTBa GUIyp, UMEIOIINX HEHTP CUMMETPHH, UCIIOIb3Yys SIKCIIEPUMEHT,
HaOJIr0IeHNe, U3MEPEHNE, MOJICIMPOBAaHHE, B TOM YHCIIE KOMIIBIOTEPHOE MOJEINPOBAHUE.
[TonnMaThs ¥ IPUMEHSTH B PEUU TEPMHUHBI: IOBOPOT, IIEHTP MOBOPOTA, IIEHTPaIbHAS CHMMETPHS,
LIEHTP CUMMETPHH, IEHTPATbHO-CUMMETpUYHas (purypa. HaxoauTs TOUKY, CAMMETPUYHYIO
OTHOCHUTEJIbHO TaHHOM TOYKU Ha KOOPAMHATHOM JIy4€; HaXOAUTh HEHTP CUMMETPUH JUIS KaXKION
napbl CHMMETPUYHBIX TOUEK, JIEKAIINX HA 3aIaHHOM J1y4ye. AHAIU3UpOBaTh 3aJaHusl,
apryMeHTHPOBaTh U NMpe3eHToBaTh pemeHus. Haxonute nHpopMaiuio no 3aJjaHHOU TeMe B
HMCTOYHUKAX Pa3IU4YHOrO THUIIA.

Vmenue NPUBOIUTH IPUMEPHI UCTIOTIB30BaHUS B OKPYXKAIOIIEM MUPE MOJI0KHUTEIbHBIX U
OTpHUIATETBHBIX YKceN (TeMIepaTypa, J0X0A-yObITOK, BBIIIIE-HIKE YPOBHS MOPSI U T. 11.).
Pacnio3naBarh HaTypalibHbIE, LIEble, IPOOHBIE, TOJOXKHUTENIbHbIE, OTPUIIATEIbHbIE YHCIIA.




CTpouTh KOOPAUHATHYIO MPSMYIO IO AJITOPUTMY (TIpsAMasi, C YKa3aHHBIMU Ha HEW HayajioM
0TCY€Ta, HAMpaBJICHUEM OTCUETa, U EAMHUYHBIM OTpe3KoM). M300paxarh MoioKuUTeNIbHbIE U
OTpUIAaTEeIbHBIC YHCIIA TOUKAMU KOOPIUHATHOHN MPsMOi. BBIMOMHATE 00paTHYO ONEpaIuio.
[loHnMaTh ¥ IPUMEHSATH B PEUU TEPMUHBL: KOOpAUHATHAS MpsMasi, KOOpJAWHATa TOYKU Ha MIPSMOI,
MOJIOKUTENIBHOE YUCJIO, OTPULIATEILHOE YHUCI0. AHAIM3UPOBATH 3a/IaHUs, APTYMEHTUPOBATh U
[IPE3EHTOBATh PEIICHMUS.

VMeHHe XapaKTepru30BaTh MHOKECTBO HATYPAJIbHBIX YMCEII, MHOXKECTBO LIEJIBIX YUCE,
MHO>KECTBO pallMOHaIbHBIX yuceln. [loHnMaTe U IpUMEHSATh TEOMETPUUECKUA CMBICH MIOHSTHS
Moyist uucina. Haxomute Moayns gaHHOTO uncia. OObSICHATH, KAKHE YHCIIa HA3bIBAIOTCS
MIPOTUBOIOJIOKHBIMU. 3alKChIBATh YUCIIO, IPOTUBOIOJI0KHOE JAHHOMY C TIOMOIIBIO 3HaKa (—).
OOBSCHATH CMBICH 3amHCel (— a), - (— a). OOBSICHITH CMBICI PABEHCTBA - (— a) = a, IPUMEHSTH
ero. Haxonute 4ncio, mpoOTHUBOIONOKHOE TaHHOMY YMCITY. BRIMONHATE apudMeTHUecKue
MPUMEPBI, COIEPKAILNE MOJYJb, KOMMEHTHUPOBATh PELICHUS.

YMeHne CpaBHUBAThH C MOMOILBIO KOOPIMHATHOM MPAMOM: MOJOKUTEIBHOE YUCIIO U HYIb;
OTPHULATEIBHOE YUCIIO U HYJIb; MTOJIOKUTEIBHOE U OTPULIATEIIBHOE YHCIIA; IBA OTPULIATEIIbHBIX
yrcna. MoenupoBarh ¢ TOMOIIBIO KOOPAMHATHON MPSIMON OTHOIIEHUS «OOJIBIIE)» U «MEHBIIIE)
JUTSL pallMOHANIbHBIX yucen. [loHnMaTh U IpUMEHSTh B peYH TEPMUHBI: IPOTUBOIIOIOKHBIE YHCTIA,
LIETI0€ YMCII0, MOYJIb YU CJa, HEOTPULATENIbHBIE YK CIIA, HETIOJIOKUTEIbHbIC YUCIIA.
AHanM3upOBaTh 3aJ]aHUS], APTYMEHTHPOBATH U MIPE3CHTOBATh PEILICHUS.

YMeHne CTPOUTh NapaljieIbHbIE MPSMbIE C TOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB.
OOBSCHATH, KaKKe TIPSIMBIC HA3BIBAIOT MApAIICIIEHBIME, (DOPMYIHUPOBATh UX CBOWCTBA. HaxoauTh
B OKpY)KAIOIIeM MUPE MPUMEPHI MapaIeAbHBIX MPSMBIX, IPUMEPBI TEOMETPUUIECKUX PUTYD C
napajuieTbHBIMU cCTOpoHamMu. [loHMMAaTh ¥ IPUMEHATH B peYH TEPMUH MapajuieIbHbIE MPSIMbIC.
AHanM3MpoBaTh 33/1aHUsl, ApTYMEHTHUPOBATh U MPE3EHTOBATH PEIICHMUS.

VYMeHne MOHUMATh TEOMETPUIECKUM CMBICH CIIOKEHHS pallMOHANBHBIX ynces. OOBICHSThH
Hax0XJCHHE CYMMbI UMCEIl HAa IPUMEPAX MEPEMEIICHUS TOUKU BOJIb KOOPAUHATHON MPSIMOI,
W3MEHEHUS TEMIIEPATypPhl, a TaK e C UCTIOTB30BAHUEM MOHITHH «IIPUOBLITBY U «IIOJIT», «I0XO0I
U «pacxoa». MoaenupoBaTh ¢ MOMOIIbIO KOOPAUHATHON MPSIMOM CIIOKEHHE palliOHATIbHBIX
yucesn. AHAIU3UPOBATh 3a/IaHMs], ApTYMEHTUPOBATh U MIPE3EHTOBATh PEIICHUSI.

Vwmenne GOPMYIUPOBATH ONpeeTeHHEe aaredpandeckoi CyMMbl. ApTyMEHTHPOBATH C
MOMONIBI0 KOHKPETHBIX IPUMEPOB CIIPABEIIIMBOCTD MEPEMECTUTEIHHOTO U COYETATETBLHOTO
3aKOHOB apU(METHIECKUX JEHCTBUH ISl CYMMBI TIOJIOKHUTEIBHBIX U OTPULIATEIbHBIX YHCEI.
Pacnio3naBarhb anrebpanyeckyro cymmy U e€ ciaraemble. [IpeacTaBnsaTe anrebpandyeckyro CyMmy
B BHJIE CYMMBI MTOJOXUTENbHBIX U OTPULIATENIBHBIX YUCEII, HAXOAUTh €€ palliOHAIbHBIM
criocoOoM. BeraucisaTh 3HaueHnst OyKBEHHBIX BBIPAKEHUHN TIPH 3aJaHHBIX 3HAYCHUSIX OyKB.
AHaNM3UPOBATh 33JIaHUsI, APTYMEHTHUPOBATh U MPE3EHTOBATH PEIICHMUS.




YMeHne IPOBOAUTH 10 AJITOPUTMY MPOCTEUIIINE UCCISIOBAHUS ISl ONIPEACTICHHS 3HaKa
anreOpandeckoil cymMmmbl. [IpoBOIUTE 1O AITOPUTMY MPOCTEUIITNE UCCIICTOBAHUS IS
HAXO0XJICHUS MOIyIIs anreOpanyeckoit cyMMbl. @OpMYIHPOBATH MPaBHIIA CIOKEHUS JABYX YUCEI
OJIHOT'O 3HAKa, IByX YMCEJI Pa3HbIX 3HAKOB, IPUBOAUTE IIPUMEPHI, IPUMEHSTh 3TU IIPaBUiIa IS
BBIUUCIICHUS] CyMM. APryMEHTHPOBATh PAllMOHATIBHBIN CIIOCOO HAXOXKACHUS aaredpandeckon
CYMMBI YHCJIOBBIX BBIPAKEHUH, IPOBOIUTH JOKA3aTENbHbIE PACCYKIACHUS. BBINOMHATL YHCIIOBBIE
MOJICTAHOBKH B MpoOcCTeiine OyKBEeHHBIE BBIPAKEHHSI, HAXOAUTh X 3HAYCHUS.

VMmeHune pelarh 3a1a4u ¢ pa3HbIMU MPOLIEHTHBIMU 6a3zamu. OCo3HaBaTh U OOBACHATH HA
KOHKPETHBIX ITpUMEpax, 4YTo B OHOM U Tou ke 3amaue 3a 100% mMoryT ObITh TPUHSTHI pa3HbIE
BEJIMYMHBI.

YMeHnne IPOBOAUTS 110 aJITOPUTMY NMPOCTEHIIINE UCCIASIOBAHUS ISl ONPEACTICHHUS
paccTOSHUS MEXAY TOUKaMH KOOpIUHATHOU NpsiMoid. DopMynupoBaTh MPABUIO HAXOXKICHHS
paccTOSHUS MY TOYKAMH I10 3aJaHHBIM KOOPIMHATAM 3THUX TOYEK. 3aIMChIBATh, TPAMOTHO
YUTaTh U IPUMEHSTH B PA3JIMYHBIX CUTyalUsAX (HOpMYIly HAXOXKAECHUS PACCTOSIHUSA MEXY ABYMs
TOYKaMu p(a; B) = |a — b|. I3narars nHpopManmro, HHTEpIpeTHpyYs (aKThl, pa3biaCHss 3HAYCHUE U
CMBICJI TEOPHUHU.

VMeHne HaXOAUTh B OKPYKAIOIIEM MUPE, HA PUCYHKAX, YePTEKaX IIIOCKHE U
IIPOCTPAHCTBEHHBIE (PUTYPbI, CHMMETPHUHBIE OTHOCUTENBHO NMpsiMOi. CTpOUTh GUTypY,
CUMMETPHYHYIO JAHHOW OTHOCHTEIBHO MPSIMOH, C TOMOIIBI0 HHCTPYMEHTOB, JOCTPanBaTh,
n3o0paxarb oT pyku. M3o0paxkars cummerpuuHble Gurypsl. Haxoauts ock cumMerpun Gurypsl,
koH(purypanuu. KoHcTpyrpoBaTh OpHaAMEHTHI M TAPKETHI, HCIIONB3Yysl CBOWCTBA CHMMETPHH,
n300pakast X OT PYKH, C MOMOILbIO HHCTPYMEHTOB, a TAK)Ke HCIIOJIb3ysl KOMIIBIOTEPHbBIE
nporpammel. VcciienoBars cBolcTBa (GUTYp, UMEIOIINUX OCh CHMMETPUH, UCTIOIB3YS
HKCIIEPUMEHT, HaOIIO/IEHNE, U3MEPEHUE, MOACITUPOBAHNE, B TOM YHCIIE KOMIIBIOTEPHOE
MozenupoBanne. DopMyMpoBaTh CBOWCTBA ABYX (DUTYpP, CAMMETPHYHBIX OTHOCHTEIHHO
npsiMoil. [ToHnMaTh U IPUMEHATH B peUU TEPMUHBL: OCEBasi CHMMETPHs], OCbh CHMMETPHH,
cumMeTrpuyHas purypa. Beipesars nz Oymaru Gurypbl, CHMMETPHYHBIE OTHOCHTEIBHO MPSIMOI
(3Be371a, MPSAMOYTOJIBHUK, TPEYTOJIHUK U Jp.). HaxoquTs nHpOpMaIuio mo 3a1aHHoN TeMe B
MCTOYHUKAX PA3TUIHOTO THIIA.

YMeHne 3HaKOMHUTBCS C Pa3IMYHBIMU BUJIAMH YHCIIOBBIX IPOMEXYTKOB, MX Ha3BaHUSAMH,
MoJiensiMu (rpaduyeckas MoJIeNb, aHAIUTUYECKAsk MOJIENb) U CUMBOJIMYECKOI 3aMKChIO.
HaxoauTh cOOTBETCTBHE MEXK/Yy YCIOBHEM, HA3BAHUEM UHCIIOBOTO MPOMEXYTKA, Tpadrueckon
MOJIEITBIO, AaHATTUTUIECKON MOJIENTBI0 M CHMBOJIMYECKOW 3anichi0. CTPOUTH B COOTBETCTBHUH C
yCJIOBHEM IpaUUECKyI0 U aHATTUTUYECKYIO MOJIEITH JUIsl YUCIIOBOTO MTPOMEXKYTKA, JIeIaTh €ro
CHUMBOJIMYECKYIO 3aniCh. [[OHMMAaTh M MPUMEHSATH B pEUH TEPMUHBI: YHCIIOBOH MMPOMEKYTOK, Ty,
OTKPBITBIN JIy4, OTPE30K, HHTEPBAJI, CTPOroe HEPaBEHCTBO, HECTPOIOE HEPABEHCTRO,
rpadudeckas MoJIelb, aHAIUTHIECKas: MOJIeIh, CHMBOJIMYECKasl 3aruch. [lepeBomuTh




rpadUyueCcKyr0 MOJIENIb B aHATUTHYECKYIO, BBIIOJHATH CHMBOJIMYECKYIO 3anUCh. M, HA000poT: 1Mo
AHAIUTUYECKON MOJIENIA CTPOUTH T€OMETPUUECKYIO MOJIENh, BHIITOIHATH CUMBOJIMYECKYIO 3aIHCh;
10 CUMBOJIMYECKOU 3aIUCH CTPOUTH TPAPUICCKYI0 U CHUMBOIMYCCKYIO MOJICIH, OMIPEIEIISITh
Ha3BaHME YHCIOBOIO MPOMEKYTKA. YKa3bIBaTh HAMEHbIlIee M HauOOJIbIIEe YUCIIO,
MpUHAJYIeKAIIEe JAHHOMY YHCIOBOMY ITPOMEKYTKY, WJIM YKa3bIBaTh, YTO TAKUX YUCEN HET.
Crtpouth Ha KOOPAUHATHOM MPSIMON CUMMETPUYHBIEC YHCIOBBIE TPOMEXKYTKU. HaxomuTs no
PUCYHKY CHMMETPUYHBIC YHCIIOBBIE TIPOMEKYTKH.

VMeHue peniarh 3aJ1a4uu Ha «CyX0e BEIIeCTBO». APryMEHTHPOBATh PellIeHUE, POBOAUTD
CaMOOIIEHKY COOCTBEHHBIX JCHCTBHIA.

Vwmenne GOpMYyIUpPOBaTh, 000CHOBHIBATh, ITIOCTPUPOBATH IPUMEPAMHU U TIPUMEHSATH
npaBujia yMHOKEeHUS yrciia Ha | u Ha (— 1). DopmynupoBaTh, WILTIOCTPUPOBATH MPUMEPAMHU
MIpaBUJIa YMHOXKEHUS U JICJICHUS IByX YHCEIl C pa3HbIMU 3HakaMu. DopMmynupoBarh,
WJUTFOCTPUPOBATH TPUMEPAMH PABUIIA YMHOKEHUS U JICTCHUS ABYX UYMCEI C OJUHAKOBBIMHU
3Hakamu. [IpUMeHsITh 5TU MpaBuiia NP YMHOKEHUH U JIEJIEHUHU Ha 11€JI0€ YUCIIO U JECATUUHYIO
1po0b. POpMYIUPOBATH, WILUTFOCTPUPOBATH TPUMEPAMH U IIPUMEHSITH PACTIPEACITUTEIIbHBIA 3aKOH
yMHOXKeHus. MccnenoBarh BIUssHUE CMEHBI 3HAKOB B COMHOXKUTEIISAX HA PE3yNbTaT.
AHanM3MpoOBaTh 3a/IaHUsI, APTYMEHTHUPOBATh U MPE3CHTOBATH PEIICHHUS.

VMenue IPUBOIUTH IPUMEPHI PA3IIUYHBIX CUCTEM KOOPJIUHAT B OKPYXKAIOIIEM MHUpE.
HaxoauTs 1 3anuceIBaTh KOOPJAUHATHI OOBEKTOB B PA3JIMYHBIX CUCTEMax KOOPAMHAT (IIIaxMaTHast
JI0CKa, cxeMa, Kapra u Jp.). HaxonuTs nHpOpMaimio 1no 3aJaHHON TeMe B UCTOYHHKAX
Pa3IM4HOro THUIIA.

VMmeHne OOBACHATh U WILTIOCTPUPOBATH MOHITHS: CUCTEMA KOOPAWHAT, KOOPAHMHATHBIE
MpsIMbIE, HAYaJI0 KOOPAUHAT, OCh a0CITMCC, OCh OPANHAT, KOOPJAUHATHAS TUIOCKOCTh, KOOPAMHATHI
TOYKH Ha MIOCKOCTU. CTPOUTH Ha KOOPAWHATHOMN TIIOCKOCTH TOYKU U (PUTYPHI 110 33JaHHBIM
KOOpJMHATaM, HAXOJUTh KOOPAMHATHI TOUeK. [I[poBOAUTH HCCieI0BaHMs, CBI3aHHBIE C B3AUMHBIM
pacrmonokeHneM TOYeK Ha KOOPINHATHON TUIoCKOoCTH. [ToHMMAaTh ¥ MPUMEHSTH B peun
COOTBETCTBYIOIIIME TEPMUHBI U CUMBOJUKY. [I0Ka3bIBaTh HA KOOPAUHATHOM IJTIOCKOCTH
pacroiokeHrne TOYeK ¢ paBHbIMU abclMccaMu, C paBHBIMH opauHaTamMu. HaxomuTs o Tpém
BEpIIMHAM C 33JJaHHBIMU KOOPJMHATAMU KOOPJUHATHI YETBEPTON BEPIIMHBI MPSMOYTOIBHUKA.
AHanu3upoBaTh 331aHUS, ApPTyMEHTUPOBATh U MPE3EHTOBAThH PEIICHUS.

VYmenne GOopMyIUPOBATH TTPaBUiIa YMHOKEHHSI OOBIKHOBEHHBIX JIpo0Oei U CMEITaHHBIX YUCET.
dopMynTrupoBaTh MpaBUiia IeICHHUSI OOBIKHOBEHHBIX APOOEi 1 cMeITaHHbIX yuceln. [IpuMeHsaTh
9T TIpaBUJjIa Ha MPAKTHKE. BBHIMOTHATE YMCIOBBIE TTOJICTAHOBKH B IPOCTEHUIITNE OYKBEHHBIC
BBIPKEHH S, HAXOIUTh COOTBETCTBYIOIIHE UX 3HAUEHUS. PazBepHyTO 000CHOBBIBATH CYXKICHUSI.

VMenune peniath KOMOMHATOPHBIC 3aa49H TIPH IIOMOIIU TTepedopa BCEX BO3MOKHBIX
BapHAHTOB, MPY TTOMOIIU JepeBa BO3MOXKHBIX BAPUAHTOB, ITPH MOMOIIIH JIOTHYECKUX




paccyKaeHui (IpaBUIO0 YMHOXKEHHMS ). BoIAensaTh KOMOMHAINH, OTBEUYAIOIIIE 3a/1aHHBIM
yCJIOBHsIM. Pa3BepHYyTO 0OO0CHOBBIBATH CYKICHUS.

[IpeoOpazoBanue
OYKBEHHBIX BbIPaXKEHUM

VMenne HAXOAUTH IJIOLIA/Ab IPSMOYTOJIbHUKA, COCTABICHHOTO U3 ABYX MPSIMOYTOJIbHUKOB,
pasHbiMH crioco0amu. DopMyIHpoBaTh, 000CHOBBIBATH, HIUTFOCTPUPOBATH IPUMEPAMH,
3aMUChIBATh C IOMOIIBIO OYKB U MIPUMEHSTh paclpeAeIuTEIbHbBIN 3aKOH YMHOXKECHUS
OTHOCUTEIILHO cliokeHus. [IoHMMAaTh U IPUMEHSTH TPU YIPOIIEHUH alreOpandecKux
BBIpaKeHU paBeHCTBa a = 1, —a = (—1)-a. DopmynupoBaTh, 000CHOBBIBATH, MILTIOCTPUPOBATH
MpuMepamMu U IPUMEHSTh IIpaBuiia PaCKpbITUSL CKOOOK, Mepel KOTOPBIMHU CTOUT 3HAK «+» WU
3HAK «—». AHAJIM3UPOBATh 3a/laHusl, U3j1ararb HH(HOPMAIUIO, 000CHOBBIBAS CBOM COOCTBEHHBIM
MOJIXO/I.

VMeHue MOHUMATh U IPUMEHSTh B PEYM TEPMHUHBI: aJireOpandecKkoe BhIpaKeHNUE,
k02 PuIHeHT, TOJOOHBIE ClIaraeMble, IPUBEICHUE MOA00OHBIX claraeMbiX. [IpuMeHsTh
pactpeeUTebHBIN 3aKOH MIPH YIIPOIICHUH aIreOpandecKuX BhIPAKEHUHN, PEIICHUN ypaBHEHUH
(mpuBOIUTH OAOOHBIE ClIaraeMble, paCKpPhIBaTh CKOOKH). YUacTBOBATh B 00CYKICHUH
BO3MOKHBIX OIIMOOK B IIEMTOYKE TPe0Opa30BaHUS BBIPAKCHUS.

VMeHnne NOHUMATh U IPUMEHATh B PEUU TEPMUHBL: IEPEMEHHas BeIMUMHA (TIepeMeHHasn),
MOCTOSTHHAS BEIMYMHA (ITOCTOSTHHAS ), B3AMMHOE YHUUTOXKEHHE claraembix. MccnenoBars
crocoObl peieHus: ypaBHeHUl. @opMynupoBaTh Ji Ka)XA0r0 U3 CIOCOOO0B ajIrOpUTM PELICHHS
ypaBHeHU. @OPMYIUPOBATh AITOPUTM PEIICHUS YPaBHEHUH allreOpandecKiuM criocoOoM.
Pemare mpocreiimire ypaBHeHUS aaredpandeckKuM CriocoO0M, HCTIONb3Ys MEPEHOC ClaraeMbIX U3
OJTHOM YacTU ypaBHEHUS B IPYTYIO.

VMeHre aHaTU3UPOBATh YCIOBUE U ONPEAETATh, KAKyl0 BETUYMHY HEOOXOAUMO MPUHSATH 32
100 % B 3amagax tuna «Ha ckoJIbKO TPOILIEHTOB HOBAs IIeHA KPOCCOBOK BhIIIE cTapoii? Ha
CKOJIBKO MPOLIEHTOB CTapasi lieHa KPOCCOBOK HMXE HOBOM?». ApryMeHTHUPOBaTh U 3aIMChIBATh
pelieHue, MpoBOIUTh CAMOOIIEHKY COOCTBEHHBIX JCHCTBUH.

VMeHue MOHUMATh M UCIIOJIb30BATh B PEUYH TEPMUHOJIOTHIO: MaTeMaruyecKas MoJeib
peanpHOM cuTyaluu, paboTa ¢ MaTeMaTuyecKol MOJIETbI0. AHAIM3UPOBATH U OCMBICIIUBATH TEKCT
3a/1auu, nepedopMyaupoBaTh YCIOBUE, H3BIEKaTh HEOOXOMUMYIO HH(POPMAIINIO, BEIACTATH TPU
JTarna MaTeMaTu4ecKoro MoJeIMPOBaHus (COCTaBI€HNE MaTEMaTHYeCKOH MOJIENIN peasibHOM
CUTYyaIllH; padoTa C MaTeMaTHYeCKO MOJIENIbIO; OTBET Ha BOIIPOC 3a/1auH ), OCYILIECTBISATh
CaMOKOHTPOJIb, TPOBEPSIst OTBET Ha cooTBeTCTBUE. COCTABIATH 3a/1auu MO 3a/laHHOM
MaTeMaTH4eCKOU MO/IeNIM. AHATU3UPOBATh U OCMBICIUBATh TEKCT 3a]1a4, apryMEHTUPOBATh U
MPE3CHTOBATh PEIICHHUS.

VMeHre TOHUMATh U UCTIOIBH30BATh B PEYH TEPMUHOJIOTHIO: OTHICKaHHE IPOOH YUCIIa, YaCTH
OT LIEJIOT0, MPOLIEHTAa OT YKCIIa; WIIM YHCIIa 10 ero IpodH, 1IeJI0€ MO ero YacTH, YUCa 10 €ro
MpOLIEHTY. PemiaTh OCHOBHBIE 3a/1aud Ha IPOOH, B TOM YHUCIIE 33]]a4H C MPAKTUIECKUM
conepkanrem. [[puMeHsITh pa3andHbIe CIOCOOBI PEeIIeHUsT OCHOBHBIX 3aJ1ad Ha APOOH.




[IpuBonuTH MpUMEpHI 3374 HAa HAXOXKJIEHUE YaCTH OT L[EJIO0Tr0, LEJIOT0 MO €ro YacTH.
AHaM3UpOBaTh U OCMBICINBATH TEKCT 3a/1a4, apIyMEHTHPOBATh U NIPE3EHTOBATH PEILICHHUS.

VMeHue MOHUMATh U UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C OKPYXKHOCTHIO0. HaxonuTe
JKCIIEPUMEHTAJIBHBIM ITYTEM OTHOIIEHHUE JIMHBI OKPYKHOCTHU K uaMeTpy. OnpenensaTs My
OKPYKHOCTH 110 TOTOBOMY PUCYHKY. Mcrionb30Barh (opMyiny JIIMHBI OKPYKHOCTHU TIPH PEIICHUN
MpaKTUYECKUX 3aAa4. HaxoauTe ¢ NOMOLIBIO IUPKYJIS U TUHEHKH LIEHTP OKPYKHOCTH, €CJIM OH
He 0003HauYeH, UCIOJIB3Ys CBOMCTBO MPSMOTO YIJIa UK CBOMCTBO CEPEIUHHOTO MEPIICHIUKYIISIPA.
AHanu3upoBaTh 33JaHUs, ApTyMEHTUPOBATh U MPE3EHTOBATh perieHus. Haxonute nndopmaiuio
T10 33JJaHHOM TeMe B UCTOYHUKAX Pa3IM4YHOro Tuna. Mcnonb30Bark KOMIBIOTEPHOE
MOJIEJIMPOBAHUE U SKCIIEPUMEHT JJIs1 U3YYEHUS] CBOMCTB OKPYXHOCTH.

VMenne MOHUMATh U UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C OKPYKHOCTBIO, KPYTOM.
HccnenoBars 1 BRIBOAUTH 110 33JaHHOMY JITOPUTMY (opMyITy IUIoIIaau kpyra. Onpeaensits 1o
TOTOBOMY PHCYHKY ILIOIIA/Ib KPYyTa, TIIOIa s KOMOMHUPOBAHHBIX (puryp. Mcmonp30Barh
(dhopMyy TUIOIIAIM Kpyra MpY PELICHUH MPAKTUYECKUX 3a/1ad. AHAIU3UPOBATh 3a/1aHus,
apryMEeHTHPOBATh M MPE3CHTOBATH pemeHus. Haxonuts nHpopMaIuio 1o 3ajaHHOi TeMe B
HMCTOYHUKAX PA3JIUYHOIO THUIIA.

VMeHre TOHUMATh U UCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C IIApoM, CHEepoi.
N3006paxars reoMeTpUYECKyI0 MOJIEIb 11apa, cgepbl. Haxonute B OKpyKaroIieM Mupe,
pacro3HaBarh Ha PUCYHKaX U 4epTexkax map, chepy. Berauciars 00beM mapa 1 1iomnaib
MOBEPXHOCTH C(Pephl, UCTIONIB3Ys 3HAHUS O MPUOTMHKEHHBIX 3HAYCHUAX YKcel. AHAJIU3UPOBATh
3aJlaHusl, ApTyMEHTHPOBATh U IPE3ECHTOBATh perieHus. HaxonuTs HHGOpMAIIHIO 110 33 JaHHON
TE€M€ B UICTOUHHUKAX Pa3JIMYHOrO THUIIA.

JlenuMocTh
HaTypaJbHBIX YUCEI

Vmenue GOpMYIUPOBATH ONPEAETICHUS MOHATUN «KPAaTHOE», «AEIUTENbY, «00IIee KpaTHOe»,
«HauMeHblee o011ee KpaTHOE», «OOIUH 1eIUTeNb), «HanOOIbIINI 00U JeTUTeNb,
WJUTIOCTPUPOBATh UX U MIPUMEHSATH B peur. HaxoquTh HanMeHblee o01iee KpaTHoe U
HauOONBIINN OOIUI 1eNUTeNb ABYX YHUCEIN, UCTIOJIb30BaTh COOTBETCTBYIOIINE 0003HAYECHHUS.
Pemarpe TeKCTOBBIE 331a4H, CBA3aHHbIE C JEIUMOCTBIO YMCell. AHAJIM3UPOBATh 3aJaHus,
apryMeHTUPOBaTh U NIPE3EHTOBATH PELICHUS.

VMeHue 10Ka3bIBaTh, IOHUMATh U (OPMYJIMPOBATh MPU3HAK JIETMMOCTH IPOU3BEICHUS Ha
YHCII0, MWIUTIOCTPUPOBATH MPUMEPAMU U IPUMEHSTh IIPU COKpallleHUH Apo0ei, peleHnu 3aaad,
CBSI3aHHBIX C JIETUMOCTBIO Uncel. AHAIU3UPOBATh 33JaHUS, OCYIIECTBIATH CAMOKOHTPOb,
IIPOBEPSIS OTBET HA COOTBETCTBHUE.

VMeHue 10Ka3bIBaTh MPU3HAKU JIEIMMOCTH CYMMBI U pa3HOCTHU 4Kcel Ha yucio. [lonumars u
(bopMynupoBaTh CBOMCTBA JETUMOCTH CYMMBI M Pa3HOCTH YUCEIl Ha YHCIIO0, HWIUTFOCTPUPOBAThH
IpUMepaMHu, J10Ka3bIBaTh YTBEPKACHUS, 00palasch K COOTBETCTBYIOIIUM CBOMCTBAM.
OmnepupoBarh CUMBOJIMKOH JI€JIEHUs YMCIIa Halleso, 0e3 ocrtarka. Vcnonb30Barh TEpMUH
«KOHTPIIPUMEP», ONPOBEPraTh YTBEPKIACHHS C MOMOUIbI0 KOHTPIPUMEpA.




VMeHue 3aUChIBaTh HaTypalbHOE YKCIO B BUAe a = /0m + n. VccnenoBars npocTeiime
YHUCJIOBBIC 3aKOHOMEPHOCTH, MTPOBOJUTH YHCIIOBBIE DKCIIEPUMEHTHI, B TOM YHCJIE C
HCTIOJIb30BAaHUEM KaJIbKYIIATOpa, KOMITbIoTepa. POpMYIMpPOBaTh IPU3HAKU JISTUMOCTH Ha 2, 5,
10, 4 u 25. [IpuBOAUTH MPUMEPHI YUCE, NETSAIIUXCS U HE JEISIIMXCS Ha KaKoe-In0o 13
yKa3aHHBIX YUCEJI, JaBaTh pa3BEPHYTHIC MOACHEHUS. [I[pUMEeHATh IPU3HAKY JICTUMOCTH, B TOM
YHUCJIe PY COKpaIIeHUH apodeid. Mcronp30BaTh NprU3HAKU JETMMOCTH B PACCYKICHHSIX.
OOBsCHATD, BEPHO, HIIU HEBEPHO YTBEpKACHHE. Jl0Ka3bIBaTh MM OMPOBEPIaTh C TOMOIILIO
KOHTPIPUMEPOB YTBEPKIACHHUS O JACITUMOCTH YUCEN.

VMeHue UCCe0BaTh MPOCTEUIIINE YUCIIOBBIC 3aKOHOMEPHOCTH, TPOBOJIUTH YU CIIOBBIC
AKCIIEPUMEHTHI, B TOM YHCJIC C UCITOJIb30BAaHUEM KaJIbKYIIATOPA, KOMIIbIOTEpa. AHATM3UPOBATh U
paccyXa1aTh B XOJI€ UCCJIEAOBAHUS YUCIOBBIX 3aKOHOMEpHOCTeH. DopMynrpoBaTh MpU3HAKH
nenuMocTH Ha 3 1 9. [IpuBoaMTH MpUMEPHI YKCe, ACTAIIUXCS U HE SIAIIMXCS Ha KaKoe-Tu00 13
yKa3aHHBIX YUCEJI, JaBaTh Pa3BEPHYTHIC MOSCHEHUS. [IpuMeHITh TPU3HAKH IETUMOCTH, B TOM
YHUCJIe PY COKpaIIeHUH apooeid. Mcrmonp30BaTh CBOMCTBA M MPU3HAKU JETMMOCTH. J{0ka3bIBaTh
WJTU OTPOBEPTaTh C OMOIIBI0 KOHTPIIPUMEPOB YTBEPXKICHUS O JEITMMOCTH YUCEI.

VMeHne ITOHUMATh U UCIIOJIb30BAaTh B PEYH TEPMUHOJIOTHIO: TPOCTOE YUCIIO, COCTABHOE
YHCII0, Pa3JI0KEHHE YKCIIa Ha IPOCThIE MHOKHATEIH. DopMyITHpoBaTh ONpeAeICHUS MPOCTOTO U
COCTABHOT'O YKCJIA, TPUBOJIUTH MMPUMEPHI MPOCTHIX U COCTABHBIX YHCEII. BBITIOIHATH pa3lioKeHHE
YHCIia Ha MMPOCThIC MHOXKHUTEIIM B KAHOHUYECKOU (popme. 3anmuchiBaTh pa3IoKCHHUE YKCia Ha
MPOCThIC MHOXKUTEIIA B BUJIC POU3BEICHUS CTEIICHEH MPOCTHIX yucen. Vcmonap30BaTh TabIuIly
MPOCTHIX yKcel. [IpoBOIUTE HECTOKHBIE UCCIIEIOBAHUS, OMTUPASICh HA YUCIOBBIE SKCTIEPUMEHTHI,
B TOM YHCJI€ C UCIIOJIB30BaHUEM KaJIbKYIISITOPa, KOMIIbIOTEPA.

VYmenne GOpMYIUPOBATH MTPABUIIO OTHICKAHUSI HAUOOJBIIIETO OOIIETO ASTUTENS,
WUTIOCTPUPOBATH €ro MpuMepamu. HaxonuTe mo npaBuily HauOOIbIINKI 00N AeTUTeNb ABYX
YHUCeJ, UCTIOIb30BaTh COOTBETCTBYIOIME 0003HaueHUs. [I[pUMEHATh MpaBUIIO HAXOXKIECHUS
HauOOJIBIIIErO OOIIETO ASIUTEIIS ITPU COKPAIICHUH JIPoOei.

VYmenne GOpMYIUPOBATH OMPEICTICHUE B3AUMHO MPOCTHIX YUCEN, UIUTIOCTPUPOBATH €r0 Ha
MpUMeEpax U MPUMEHATH B peur. DopMyIupoBaTh MpU3HAK JICTMMOCTH Ha TPOU3BEICHUE
B3aMMHO IIPOCTHIX YUCEN, IULTIOCTPUPOBATH €T0 Ha MIPUMEpax U MPUMEHSTh MPU PEIICHUH 3a7ad,
CBSI3aHHBIX C JCIMUMOCTBI0. DOPMYITMPOBATH MIPABUJIO OTHICKAHUS HAUMEHBIIIETO 00IIEro
KpaTHOTO, HILTIOCTPUPOBATH €ro puMepamMu. HaxonuTh 1o mpaBuily HauMeHbIIee oo1ee
KpaTHOE JIBYX YHCEJI, UCIIOJIb30BaTh COOTBETCTBYIOIIHNE 0003HaueHus. [I[puMeHsTh MpaBHIIO
HaxOXJICHHUS HAMMEHBIIIETO OOIIEr0 KPaTHOTO MPU HAXOXK/IEHWH HAaUMEHBIIIETO 00IIIero
3HaAMEHAaTelIs IBYX Apooeii. DopMynrpoBaTh CBOMCTBO MPOU3BEICHHS HAMOOIBIIIETO OOIIETo
JIEUTEIISI © HAUMEHBIIIETO 00IIEeTo KPaTHOTO, HCTIOIB30BaTh COOTBETCTBYIONINE 0003HAYEHN,
MIPUMEHATD NPU PEIICHUH 3aa4.




Maremarka BOKpyT Hac

VMmenune (pOpMYITHPOBATH ONMPEACIICHUE OTHOIICHHS yncell. [IoHuMarh U 0OBSICHATH, UTO
MOKa3bIBAET OTHOIIIEHHE ABYX 4rcen. COCTaBIsATh OTHOIICHUS, OOBSICHATH COIEPKATEITbHBIHI
CMBICJI COCTaBJICHHOTO OTHOIIICHUSI, HCIIOJIB3Ys CTAHIAPTHBIE 00OPOTHI PEUU CO CIIOBOM
«OTHOIIEHHEY. Perniarh 3a1aun Ha JeNICHHE YHCEeN U BEJIMYMH B JJAHHOM OTHOIICHUH, B TOM YHCIIC
3aJlaud MPAKTHYECKOTO XapaKTepa, 3a/1auu, CBsI3aHHBIC C HAXOXJICHUEM TOYKH Ha KOOPAUHATHON
MPSIMO¥A 110 3aJIaHHOMY OTHOIIICHHIO U KOOPAWHATaM JIByX ToueK. DopMyupoBarh onpeneieHne
IPOIIOPLIMH, UIUTFOCTPUPOBATH €0 Ha IIpUMeEpax; rpaMOTHO YUTATh PABEHCTBO, 3AIIMCAHHOE B
BujIe ponopiyu. Ha3wiBaTh KpaiftHUe U cpeHIe WiIeHBI poropunuu. GopMyarpoBaTh OCHOBHOE
CBOWCTBO MPONIOPIIUU ¥ 0OpaTHOE eMy yTBepxkaeHHEe. MILTiocTpupoBarh X Ha IpUMepax,
MPUMEHSTH IIPH COCTABJICHUU U PEIICHUH ITPOTIOPIIHIA.

YMeHune BOCIIPMHUMATL JUAarpaMMy KaK OJHWH U3 BUI0B MaTeMaTu4eCKOU MOACIIN.
3HAKOMHTBHCS C PA3IMYHBIMU TUTIAMU JUarpaMm (crosduarasi, Kpyronas, rpaduueckas,
Fpaq)quCKaﬂ HaKOHI/ITeJ'II)Haﬂ). AHaJII/I3I/IpOBaTB T'OTOBBIC JUAr'paMMbI, U3JiaraTb 1 CpaBHHUBATh
WHGOPMAIIUIO, MPEICTABICHHYIO Ha JHarpaMMax, HHTEPIPETUpys (HakThl, pa3bsCHsIS 3HAYCHUS,
XapaKTepU3yIoIIre JaHHbIC peallbHbIC MPOIIECCHhI, siBJIeHUsI. CTPOUTH 110 00pa3Iily B HECIIOKHBIX
ClIydasix pa3JInYHbIC TUIIBI IUarpamMM, B TOM YHCIIe ¢ TOMOIIBI0 iporpaMmbl Microsoft Excel.

VYMeHune MOHUMATh U BEPHO UCIIOIB30BaTh B PEUU TEPMUHBI: TTPOTIOPIIMOHAIBHBIE (TIPSIMO
MPONOPIIMOHAIILHBIC) BETMUUHBI, 0OPATHO MPONOPIIMOHAILHBIC BEIMYHUHBI, TIOMAPHO
MIPOTNIOPIMOHATBHBIE BENMUYUHBL. DOPMYITUPOBATh OTIIMYKE TIPSMO U 0OOpPaTHO
MPONOPIIMOHAILHBIX BeTMYUH. [IpUBOIUTH IPUMEPHI BEITUYNH, HAXOSIINUXCS B IPSMO
MPONOPIMOHATILHON 3aBUCMOCTH, 00pPaTHO MPOIMOPLIHUOHATIBHOMN 3aBHCUMOCTH, KOMMEHTHPOBATh
npuMepbl. OnpenensTh M0 YCIOBUIO 33/1a41, KaKHe BETHUUHBI SBISIOTCS MPSIMO
MponopuruOHaJIbHBIMH, O6paTHO MpONOpPHUOHAJIBHBIMHU, @ KAKHUEC HC ABJIAIOTCA HU TEMU, HA
npyrumu. Pemiats 3aga4u Ha IPsIMYIO U OOpaTHYIO POMOPIIMOHATEHOCTD.

YMmenune pemaTtb TCKCTOBBLIC 3aa41 C MIOMOMIIBIO MPOMMOPUIHUH, OCHOBHOI'O CBOICTBa
MPOTOPLKHU. AHAIM3UPOBATH U OCMBICIIMBATh TEKCT 3a/1a4H, BHIMOIHITH KPATKYIO 3alHCh K
YCIIOBHIO 33J1a41 Ha TPSMYIO M OOPaTHYIO MPOIOPIIHOHATBHOCTh, COCTABIISTH HA OCHOBAHHH
3aMucy ypaBHEHHE, PeIlaTh ero, OIEHUBATh OTBET Ha COOTBETCTBUE. Pemiarh ¢ moMoIbio
MIPOITOPIINI 33]]a9U TEOMETPHUICCKOTO CONICPIKAHMUS, 3a]]a4U Ha TMPOIICHTEHI.

VMeHre aHaTU3UPOBATh M OCMBICIIUBATh TEKCT 33J]a4H, PEIIaTh 3aa4l HECKOIbKUMU
crioco0aMu, apryMEeHTUPOBATh BBIOOP PAIlMOHATIBLHOTO CIIOCO0a PeIIeHUs 3a1a9H
anreOpanvdecKuM METOIOM (Ha MPOIEHTHI, Ha JBMW)KEHHE, COBMECTHYIO padoTy U T.I1.).
OcCyIIeCTBISITH CAMOKOHTPOJIB, IIPOBEPSIS OTBET HA COOTBETCTBHE CMBICITY 3/ 1a4H.

VMeHue TOHUMATh U CTPOUTH PEUEBbIE KOHCTPYKIIMU C UCIIOIB30BAaHUEM CIIOBOCOYETAHUM:
JIOCTOBEpHOE COOBITHE, HEBO3MOXKHOE COOBITHE, CITy4altHOE COOBITHE, CTOMTPOIICHTHAS
BEPOSTHOCTh, HYJIEBasI BEPOSITHOCTh, MAJIOBEPOSITHO, JOCTATOYHO BEPOSTHO,
PaBHOBEPOSITHOCTHBIE COOBITHS. [IpUBOIUTH MPUMEPHI TOCTOBEPHBIX COOBITHH, HEBO3MOKHBIX




COOBITHIA, CITy4allHBIX COOBITHIA; XapaKTEPU30BaTh COOBITHS CIIOBAMH «CTOIPOIICHTHAS
BEPOSITHOCTHY, KHYJIEBAsI BEPOATHOCTBY, «MAJIOBEPOSTHOY, «JOCTATOYHO BEPOSITHOY,
«paBHOBEPOITHO». CpaBHUBATH IIAHCHI HACTYIIJICHUS COOBITHH.

VMeHne TPOBOAUTH IKCIIEPUMEHTHI (C MOHETOH, UTPATTBHBIM KYOUKOM) JUIsE BEIBOZIA (POPMYJIBI
BBIYHCIICHUS BEPOSITHOCTHU. [10SCHUTE (hOpMYITY BRIYUCIICHUS BEPOSTHOCTH MPUMEPAMU,
MPUMEHSTH IIPH PEIICHUH 3a71a4 HA HAXOXKICHUE BEPOSTHOCTU COOBITHI. XapaKTepru30BaTh
1r000€ COOBITHE, OTIPEIETIss €T0 KOJIMYSCTBEHHBIC XaPaKTEPUCTUKHU, U TIOICYUTATH BEPOSTHOCTD
€r0 TOSIBJICHHUSL.

HOBTOpeHI/Ie YMeHune YUYUTHIBATH MPABUJIO B INIAHUPOBAHUU U KOHTPOJIC crocoba peHICHUs.
YMeHue oCymiecTBISATh TOMCK HE00X0ANMOI HH(OPMAITH [IJIs BHITTOTTHEHMS YIeOHBIX 3a/IaHUH ¢
HCTOJB30BaHUEM YUeOHOH JTUTEPaTypHI.
YMeHune YUUTBHIBATH PA3HBIC MHCHUA U CTPEMUTLCA K KOOPpAWHAIIUN PA3TITUMYHBIX HO3I/IHI/II>1 B
COTPYITHHYECTBE.
Auredpa 7 kiacc
KoJu-Bo
KoJu-Bo
Tema qacop | KCHTPOJILHBIX JJIeMEeHTBI CO/IePKAHUS
padort
[ToBTOpeHme 3
UucnoBele BBIpaXEHUs, BBIPAXKEHUS C MepeMeHHbIMU. [Ipocreiimme
npeoOpa3oBaHus BEIpAXKEHHUI. Y paBHEHUE, KOPEHb ypaBHEeHUs. JIuHeliHoe ypaB-
HEHHUE C OJHOM MEPEMEHHOMN. PenieHne TEKCTOBBIX 3a/1a4 METOJOM COCTABIICHHUS
ypaBHEeHUI. CTaTUCTUYECKUE XapAKTEPUCTUKH.
aga 1 OcHo6nas yerb — CHCTEMATU3UPOBATh W OOOOIIUTH CBEICHHS O
npeo0pa30BaHUAX ATeOPanyeCKUX BRIPAKEHUHN U PEIICHUH YPABHEHH C OJTHOM
Bbipaxkenus. 22 2 TIEPEMEHHOM.
Toxnecrna. IlepBas Tema Kypca 7 Kjiacca sBJISIETCS CBA3YIOLIMM 3BEHOM MEXIY KypCOM
YpaBHeHus. MaTeMaTUKu S5—6 KJIacCoB M KypcoMm anreOpbl. B Hell 3akperistorcs

BBIUMCIIUTENbHBIE HABBIKM, CHCTEMATH3UPYIOTCA M 0000IIal0TCS CBEACHHS O
npeoOpa30BaHUAX BbIPAKEHUN U PEILIEHUH YPABHEHUH.

HaxoxaeHue 3HauyeHUN YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUH JaeT
BO3MOYKHOCTb IIOBTOPUTH C YYaIIUMHUCS IIpaBWia ACHCTBUN C PAallMOHAIbHBIMU
YUCJIaMH. YMEHUS BBINOIHATh apu(METUYECKHE ACUCTBUSL C pallMOHAIBHBIMU




YHCIIaMU SIBJISIIOTCS] OTIOPHBIMU JIJIS1 BCETO Kypca anreOpbl. CrefayeT BBISCHUTD,
HACKOJIbKO TPOYHO OBJAJAEIM MMM y4Yalluecs, U B clydae HEOOXOAMMOCTH
OpPraHM30BaTh IMOBTOPEHUE C LEJIbI0 JIMKBUIALUU BBISBICHHBIX IPOOENOB.
Pa3BuUTHIO HaBBIKOB BBIYMCIICHUN JOJDKHO YIEIATHCS CEPhE3HOE BHUMAHUE U B
JAJIbHEUIIIEM NIPU U3YUYEHUU IPYTUX TEM Kypca anreopsl.

BcBa3u ¢ paccMOTpeHHEM BOIIpOCa O CPaBHEHUM 3HAYECHHUW BBIPAKEHUMI
PaCLIMPSIIOTCS CBEACHMS O HEPABEHCTBAX: BBOJATCSA 3HAKU HEPABEHCTB, AETCS
IIOHSATHE O JBOMHBIX HEPABEHCTBAX.

[Tpu paccMmoTpennu npeoOpa3zoBaHuil BhIpaxeHH (OpMaTbHO-ONEpaTUBHBIC
YMEHHsI OCTAlOTCS HA TOM JK€ YPOBHE, ydalllMeCs NOJHUMAIOTCA Ha HOBYIO
CTYNEHb B OBJIAJICHUU TEOpPUEH. BBOIATCS IMOHATHS «TOKIECTBEHHO pPaBHBIC
BBIPAKEHUS», «TOXKIAECTBO», «TOXKAECTBEHHOE MPEOOpPa30BaHUE BBIPAKEHUIN,
CoJIep>KaHUE KOTOPBIX OYyJIET MOCTOSHHO PACKPBIBATHCS M YIIIYOJIATHCS MpHU
M3Y4YeHUU MpeoOpa30BaHUil pa3IMYHbIX allreOpanyeckux BolpaxkeHui. [lomguep-
KHUBAeTCs, YTO OCHOBY TOKJECTBEHHBIX IIPE0OPA30BaHUI COCTABISAIOT CBOMCTBA
JIEUCTBUY HaJ YHCJIAMU.

YcwimBaerca poib  TEOPETHUYECKUX CBEACHUM IIPU  PACCMOTPEHUH
ypaBHeHUl. C 1enpio oOecreueHusi OCO3HAHHOTO BOCHPHATHS YyHaIUMUCA
QITOPUTMOB PEILICHHWS YPaBHEHUM BBOAMTCS BCIOMOTATENIBHOE IIOHATHE
PaBHOCUIILHOCTH YPaBHEHUM, POPMYIUPYIOTCS U Pa3bACHAIOTCA HA KOHKPETHBIX
IIPUMEpPax CBOMCTBA PABHOCWJIBHOCTH. /[aeTcsl MOHATHE JIMHEMHOTO ypaBHEHUS
U HCCJIEAYyEeTCsl BOIIPOC O YHUCJIE ero KopHel. B cucreMe ynpakHeHHil ocoboe
BHUMAaHHUE YACJSACTCS PEIICHUIO0 ypaBHEHHWH BHIA ax = D Tpu pa3inuyHbIX
3HaueHusX a u b. [Ipogomkaercs pabora mo (GopMUPOBAHUIO Yy ydalIuxcs
YMEHHSI HCIOJIb30BAaTh AaIllapaT ypPaBHEHHW KaK CPEACTBO [JI PELICHUS
TEKCTOBBIX 3a/1a4. YPOBEHB CIIOKHOCTH 3aa4 3[1€Chb OCTAETCS TAKUM XKE, KaK B
6 Kiacce.

W3ydeHue TeMbl 3aBEPIIAECTCS O3HAKOMIIEHUEM YYaIIUXCs ¢ IPOCTENILIMMU
CTAaTUCTUYECKUMU XaPAKTEPUCTUKAMU: CPETHUM apU(PMETUYECKUM, MOJIOM,
MEJIMAaHOU, pa3MaxoM. YUalluecs JOJKHbI YMETh UCIIOIb30BaTh 3TH
XapaKTEPUCTHUKU JIUIS aHAJIN32a PsAa TaHHBIX B HECJIOKHBIX CUTYALUSIX.




I'naBa 2.

DOyHKUNHA
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Oynkuus, 06acTe onpeaeneHus GyHKIuU. Beraucnenre 3HaueHU QyHKIIMN
no gopmyne. I'paduk pynkiuu. [Ipsmas nponopuHOHAIBHOCTE U €€ IpaduK.
Jluneiinas GyHKIMA U ee rpaduk.

OcHosHas  yerb  —  O3HAKOMHUTh  YyYalllUXCd C  BaKHEUIIUMHU
(GyHKIHMOHATIBHBIMY HOHSITHSIMH U € TpapUKaMH IpsIMON MPONOPIHUOHATEHOCTH
W JTUHEWHOU (PYHKIIMU OOIIETro BHA.

JlanHass TeMa sBISIETCS HayaJdbHBIM d3TallOM B  CHUCTEMATUYECKOH
(GYHKIIMOHATBHON MOATOTOBKE yUalIUXcs. 37€Ch BBOAIATCS TaKUE MOHATHUS, KaK
byHKIUS, apryMeHT, o0yacTh ompeaencHus GyHKIUH, rpadux ¢GyHKIUH.
@OyHKIMSA TPAKTYeTCS KaK 3aBHUCUMOCTb OJHOM IEPEMEHHOM OT JApPYIoOW.
VYuyanuecs nojy4aroT nepBoe NpeacTaBieHue o crocodax 3ananus GpyHkiuu. B
JAHHOM TeMe HauyumHaeTcs padboTa Mo (POPMUPOBAHUIO y YHAIIUXCA YMEHUI
HAaXoAWTh 1O (Qopmyrne 3HadeHHE GYHKIUH TIO0 H3BECTHOMY 3HAYEHUIO
apryMeHTa, BBIMOJHATH Ty K€ 3aJady MO rpaduky WU pemars Mo rpapuky
oOpaTHyO 3aja4y.

@OyHKIMOHAJIBHBIE MOHATHUS MOJYyYal0T CBOI0 KOHKPETU3ALUIO MTPU U3YyUEHUH
JUHEMHON (YHKIMU U €€ YaCTHOrO BUAA — MPSIMOW MPONOPLHUOHAIBHOCTH.
YMeHust CTpOUTh U YUTATh IpaUKH 3TUX PYHKIMHA HIUPOKO UCTIONb3YIOTCS KakK
B CaMOM Kypce anreOpbl, TaK U B Kypcax I'€OMETpUU U (PU3UKHU. Ydaimecs
JOJDKHBI TIOHUMAaTh, KakK BJIMSET 3HAK KOX(p(UIUEHTa Ha paclojoXeHUE B
KOOPAMHATHOM TuIockocT rpaduka Gynkmun y = Kx, rae u K # 0, kak 3aBUCHT
oT 3Ha4eHui K u b B3aumMHOe pacronoxenue rpa@ukoB AByX GyHKIHIA BUaa y =
kx + b.

dopmupoBaHue BceX  (PYHKIMOHAIBHBIX TOHATHH ©  BBIpabOTKa
COOTBETCTBYIOIIMX HABBIKOB, a TaKXe H3yuYeHHWE KOHKPETHBIX (YHKIUN
COIIPOBOXIAIOTCSI PACCMOTPEHUEM MPUMEPOB peajbHBIX 3aBUCUMOCTEH MEXIy
BEJIMYMHAMH, YTO CIIOCOOCTBYET YCHUJICHHIO TNPHUKIATHOW HamNpaBICHHOCTH
Kypca aJireOopsbl.

I'naBa 3.
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CreneHb ¢ HaTypaJIbHBIM MOKa3aTeleM U ee cBoiicTBa. OnHouneH. OyHKIUU
y =x% y = x% u ux rpaduxmu.

Ocnognas yenb — BbIpaOOTaTh YMEHHUE BBIOJIHATD IEHCTBUS HAJl CTETIEHIMU
C HaTypaJIbHBIMU MOKA3aTEISIMH.




CreneHn ¢
HATYPAJbHBIM
nokKasareJjiemM

B naHHO# Teme paeTcs ONpeAesieHHe CTENEHN ¢ HaTypaJIbHBIM NTOKA3aTENIEM.
B kypce maremaTuku 0 Kjacca ydyalllMecs YK€ BCTPEUYaIUCh C IMpPUMEpaMu
BO3BEJICHMS YHCEIl B CTEIIEHb. B CBS3M ¢ BBIYMCIICHHUEM 3HA4YECHWM CTEIEHU B
7 xjacce Jaercs  NPEeACTaBICHUE HAXOXKACHUM 3HAYCHWM CTEIEHH C
IIOMOIIBIO  KaJbKYJISTOpA. PaccmarpuBaroTcss CBOMCTBAa CTENEHH C
HaTypaJbHBbIM IIOKa3zaresneM. Ha nmpuMepe moka3aTenbCTBa CBOWMCTB CTEIIECHU
y4dalyecs BIIEPBbIE 3HAKOMSATCS C JOKAa3aTelbCTBAMHM, IPOBOJUMBIMH Ha
anreOpanyeckoM marepuaie. CBONCTBa CTENEHU C HATYPaJbHBIM IOKa3aTeleM
HaxoJIAT MPUMEHEHHE TPU YMHOKEHHH OJHOWICHOB M BO3BEJICHUU
OJTHOYJIEHOB B CTeNEHb. [Ipy HaxX0KIEHUN 3HAYEHUIN BBIPAXKEHUMN, COACPIKAIINX
CTENEHHU, 0c000€ BHUMAHHE CIIEYEeT 0OpaTUTh HA MOPSIOK JEHCTBUM.

Paccmorperne QyHKIMA y = X%, y = X° I03BOJISET MPOAODKUTL PabOTy 110
(GbOpMHPOBAHUIO YMEHUI CTPOUTH U UNTATh rpaduku GyHKIMA. BaxkHO 0OpaTUThH
BHUMAHHME YYaIlUXCs Ha OCOOEHHOCTH rpaduka QyHKUMH y = X2, rpaduk
IIPOXOJUT Yepe3 HadyaJlo KoopauHaT, ock Oy SABISETCA €r0 OChI0 CUMMETPHH,
rpauK pacrojoKeH B BEPXHEH MOITYyIIOCKOCTH.

VMeHue cTpouth rpagukn QyHKIMA y = X2 My = X° HCIONB3yeTCs I
O3HAKOMJIEHUS YYaIIUXCs C rpa)ueCKUM CIIOCOOOM pEIlIeHUs] YPaBHEHUH.

I'naBa 4.

MHuorouwieHbl
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MHuorowien. CrnoxeHHe, BBIYUTAHUE M YMHOXXEHHE MHOTOYJICHOB.
Pa3noxeHne MHOTOYJIEHOB HA MHOKUTEIIH.

OcHosHas yenb — BbIPAOOTATh YMEHUE BBINOIHATH CII0)KEHUE, BHIYUTAHUE,
YMHO@EHHE MHOTOWICHOB U Pa3JI0KEHUE MHOTOYJIEHOB HA MHOKHUTEIH.

JlanHas Tema urpaer (pyHIaMEHTAIbHYIO pojib B (POPMHUPOBAHUU YMEHUS
BBINIOJIHATh TOXJAECTBEHHBbIE MPEOOpa3OBaHUs alreOpanuyeckux BBIPAKEHUH.
dopmupyemblie 371ech (HOPMaNTbHO-ONIEPATUBHBIE YMEHUS SIBIIAIOTCS OMOPHBIMU
NPU U3YUYEHUU JEUCTBUN C PALlMOHATBHBIMHU APOOSIMHU, KOPHAMHU, CTEIICHAMHU C
palMOHAIBHBIMU ITI0KA3aTEIIAMHU.

M3ydyeHne TeMbl HAUYMHACTCA C BBEACHUSA IIOHATHA MHOTOYICHA,
CTaHJAApTHOTO BU/1a MHOTOWIEHA, CTEIIEHH MHOrowieHa. OCHOBHOE MECTO B 3TOM
TEME 3aHMMAIOT QJITOPUTMBbI JACHUCTBUM C MHOIOYIEHAMM — CIIOXKEHUE,
BBIYMTAHUE U YMHOKEHHUE. Y YalUecs JOJDKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb,
IIPOU3BEACHUE MHOTOYIEHOB BCETJIa MOXKHO IPEICTABUTH B BUJIE MHOTOWICHA.




JlericTBus CIOKEHMS, BBIYUTAHUS U YMHOXXEHHSI MHOTOWIEHOB BBICTYIIAIOT KaK
COCTaBHOI KOMITIOHEHT B 3aJJaHUX Ha peoOpa3oBaHus LebIX BbIpakeHul. [1o-
TOMY HEIEJIECO00Pa3HO NMEPEXOAUTh K KOMOMHUPOBAHHBIM 3a/IaHUSIM MPEXKIE,
4eM YCBOEHBI OCHOBHBIE AJITOPUTMBI.

Ceppe3HOe BHUMaHUE B 3TON TEME yIEISAETCS Pa3I0KEHUI0 MHOTOWICHOB Ha
MHOKUTEIM C IMOMOUIbIO BBIHECEHHS 3a CKOOKHM OOILIEr0 MHOXHUTENS U C
noMouibl0  TpynnupoBkd. COOTBETCTBYIOIIME MpeoOpa3oBaHUs HAXOIAT
LIMPOKOE NIPUMEHEHHE KaK B Kypce 7 Kiacca, TaK U B IMOCIEAYIOIIMUX Kypcax,
0COOEHHO B JIEUCTBUSAX C PAllHOHATHHBIMU APOOSIMHU.

B nmanHOM Teme ydammecss BCTPEYAIOTCS C IPUMEpPAMH HCIOJIb30BAHUSA
paccMaTpUBaEMbIX NpPeoOpa3oBaHUU NpPHU PEIICHHH Pa3HOOOpa3HbIX 3a7ad, B
YaCTHOCTHU NPHU PEIICHUU YPAaBHEHUN. DTO MO3BOJIIET B XOJI€ U3YUEHUS TEMBI
IPOJOJKUTE PaboTy Mo (POPMUPOBAHUIO YMEHHMS pEIIaTh YPABHEHMS, a TAKXKE
pemarh 3aga4d METOJOM COCTABJIECHUS YPAaBHEHWM. B 4ucio ynpaKHEHUM
BKJIIOYAIOTCSl HECIIOKHBIE 3aJaHHs] Ha I0KA3aTEJIbCTBO TOXKIECTBA.

I'nasa 5.

DopMyJibl
COKPALLIEHHOI'0
YMHOKECHUA
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®opmyisl (a + b)? = a? £ 2ab + b2, (a £b)® = a® £ 3a%b + 3ab® £ b3, (a £ b)
(a®> + ab + b?) = a® b, IIpumenenne GoOpMyI COKPALIEHHOTO YMHOKEHHS B
IPe0OPa30BAHUAX BHIPAKEHUIA.

OcHosHas yenb — BbIPadOTaTh YMEHUE MPUMEHSTH (DOPMYJIIBI COKPAIIIECHHOTO
YMHOKEHUS B INPEOOpPAa30BAHUAX IENbIX BHIPAKEHHH B MHOTOYJIEHHl M B
Pa3/I0KEHHH MHOTOYJIEHOB HA MHOKHUTEIH,

B nmannoil Teme mpopoikaercss padora 1o (GOPMUPOBAHUIO Y YyUaIIUXCS
YMEHHUSI BBITIONHATh TOXKIECTBEHHBIE NPE0OPa3OBaHMs IIENBIX BHIPAKEHMIL.
OCHOBHOE BHUMaHHUE B TeMe yjensgercs popmynam (a-b) (a +b) =a?-b? (a £
b)) = 4> + 2ab + b% VYyammecs momkHbl 3HATH 3TH (GOPMYIBI H
COOTBETCTBYIOIME CJIOBECHBIE (DOPMYIMPOBKH, YMETh INPUMEHATh MX Kak
«cJIeBa HAIIPaBo», TAK U «CIIPaBa HAJIEBOY.

Hapsimy ¢ yKa3aHHBIMH paccMaTpUBarOTCs Takxke Gopmyisl (a = b)) = a3+
3a?h + 3ab? £ 03 a® £ b3 = (a +£b) (@ + ab + b?). OnHako OHM HAXOAAT MEHBIIIEE
IIpUMEHEHHE B Kypce, II09TOMY He CJIeyeT U3IMIIHE yBIEKAaThCA BBITOIHEHAEM
yIpakKHEHHI Ha UX UCIIOJIL30BAHHUE.




B 3aK1r0YMTENBHON YaCTH TEMBI PACCMATPUBAETCA IPUMEHEHUE PA3TUUHBIX
MIPUEMOB PA3JI0KEHUSI MHOTOUYIEHOB HAa MHOYKUTEIIM, a TAKXKE HCIOJIb30BAaHUE
npeoOpa30BaHUi LETbIX BEIPAKEHUN JIsl pelIeHUs] HIMPOKOTro Kpyra 3ajad.

Cucrema ypaBHeHUW. PelieHne cHCTEMBI IBYX JIMHEHMHBIX YpPaBHEHHUHN C
JBYMsI TIEPEMEHHBIMM M €ro reoMeTpuyecKass HHTeprperanusa. Pemenue
TEKCTOBBIX 33]1a4 METOJIOM COCTABJICHUSI CUCTEM YPaBHECHUM.

Ocnognas yenb — O3HAKOMHUTH y4YalUXCA CO CIHOCOOOM pELICHUS] CUCTEM
JVMHEWHBIX YPABHEHMH C JIByMsl NEPEMEHHBIMH, BBIpAOOTaTh YMEHHE pEIIaTh
CUCTEMBI YPABHEHHUI U IPUMEHSATH UX IIPU PEIIEHUU TEKCTOBBIX 3a4a4.

N3ydeHne cucTeM ypaBHEHHU paclnpenensiercss Mexay Kypcamu 7 u 9
KJIacCOB. B 7 kiracce BBOAUTCS ITOHATHE CUCTEMBI M PACCMATPUBAIOTCSI CUCTEMBI
JIMHEWHBIX YPaBHEHUN.

Fnaga 6. N3n0xeHne HaYNHAETCS C BBEACHUS OHATHUS «JIMHEUHOE YPABHEHHE C IBYMS

Cucremsl 16 1 IIEPEMEHHBIMMUY. B crucTemMy yIpa)KHEHHI BKIIFOYAIOTCS HECIIOKHBIE 3aJaHNs HA

JIMHEHHBIX pelIeHrEe TMHEUHBIX YPABHEHNUN C IBYMsI IEPEMEHHBIMM B LEJIbIX YUCTIAX.

YPABHEHHUH dopmupyeTcst yMeHHe CTPOUTh rpaduik ypaBHeHus a + Dy = ¢, tine a # 0 wiu
b # 0, npu pa3nu4HBIX 3HaYCHUSX @, D, c. BBeneHue rpaduueckux o0pa3oB gaet
BO3MOKHOCTb HAaIJIAHO MUCCIEN0BATh BOIIPOC O YMUCIIE PEILIECHUN CUCTEMBI ABYX
JIMHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

OCHOBHOE MECTO B JAHHOW TEME 3aHUMAET U3yUYEHHUE AIITOPUTMOB PEIICHHUS

CUCTEM JBYX JIMHEHHBIX YpaBHEHUH ¢ JABYMsS MEPEMEHHBIMH CIIOCOOOM
MOJCTAHOBKM U CHOCOOOM  cioxeHusi. BBeneHue cucreM 1O3BOJSIET
3HAQYUTENBHO PACIIMPUTh KPYr TEKCTOBBIX 3aJay, PEHIAEMBIX C IOMOUIBIO
annapara anreopsl. [I[puMeHeHne cucteM ynpolaeTr npolecc nepeBoa JaHHbIX
3aJ1ayu ¢ OOBIYHOTO SI3bIKa Ha SI3bIK YpaBHEHUH.

Hrorosoe 6 1

IIOBTOPEHNE

Oo1ee koJ-BO 102 10

qacoB




I'eomeTpus 7 kiaacc

Tema pazgena

Koi-
BO
JacoB

Cpoxu

XapakTepuCTHUKA OCHOBHBIX BHJIOB JICATEILHOCTH YUCHUKA
(Ha ypoBHE y4eOHBIX JIEHCTBUIA)

HauannHbie
reOMETPUUYECKHUE
CBEICHUS

10

YMeTh 00BSCHATH, UTO TAKOE OTPE30K, JIyd, YIoJl, Kakue (Uryphl Ha3blBatOTCS PaBHBIMU, KaK
CPaBHMBAIOTCS U U3MEPSAIOTCS OTPE3KHU M YIJIbL, YTO TAKOE I'PajyC U IpajyCHasi Mepa yIia, Kakou
yrOJ1 Ha3bIBA€TCsA MPAMBIM, TYIIBIM, OCTPBIM, pa3BEPHYTHIM, YTO TAKOE CEPEANHA OTPE3Ka U
OuccekTpuca yria, Kakue yriibl Ha3bIBAIOTCS CMEKHBIMU U KaKUE BEPTUKAILHBIMU;
(opMyIHpOBaTh M1 0OOCHOBBIBATH YTBEPKICHUS O CBOMCTBAX CMEKHBIX M BEPTUKAIBHBIX YIJIOB;
OOBSICHATH, KAaKUE MPSIMbIE HA3bIBAIOTCS NEPIICHANKYISIPHBIME; (POPMYTUPOBATh U 00OCHOBBIBATH
YTBEPXKACHHUE O CBOMCTBE ABYX MPSAMBIX, IEPIIEHIUKYISAPHBIX K TPEThEH; N300paxarh u
pacrio3HaBaTh yKa3zaHHbIE IpOCTeiue GUrypsl Ha 4yepTekax; pelarb 3aJ1auu, CBI3aHHbIE C
TUMHU OPOCTEHIIUMU HUTYypaAMH.

TpeyronpHuKH

18

YMeTb 00BSCHSTD, Kakasi GUrypa Ha3bpIBACTCS TPEYTOJbHUKOM, YTO TAKOE BEPIIUHBI,
CTOPOHBI, YIJIbl ¥ IEPUMETP TPEYTOJIbHUKA, KAKOH TPEYTrOJIbHUK Ha3bIBAETCS] paBHOOEIPEHHBIM U
KaKoi paBHOCTOPOHHHUM, KaKU€ TPEYroJbHUKH HA3bIBAIOTCS PABHBIMU; NU300paxkaTh U
pacro3HaBaTh Ha YepTEXax TPEYrONbHUKU U UX 3JIE€MEHTHI; (POPMYIMPOBATh U JI0OKA3bIBATh
TEOpPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB; OOBSICHATH, YTO HA3bIBAETCS
NEePIEeHANKYIIIPOM, TPOBEAEHHBIM U3 JAHHOM TOUKU K JaHHOW NpsAMOii; (opMyIHpoBaTh U
JI0Ka3bIBaTh TEOPEMY O MEPIIEHIUKYIISAPE K MPSIMOM; OOBSACHATh, KAKUE OTPE3KHU Ha3bIBAIOTCS
Me/IMaHOU, OUCCEKTPUCON U BBICOTON TpeyrojbHHUKa; (POPMYIUPOBATh U JOKA3bIBAaTh TEOPEMBI O
CBOMCTBAaX paBHOOEIPEHHOTO TPEYTOJIbHUKA; PEIIaTh 3a/1a4H, CBSI3aHHBIE C IIPU3HAKAMU
paBeHCTBA TPEYTOJIbHUKOB M CBOMCTBAMHU paBHOOEIPEHHOTO TPEYTOJIbHUKA; (hOPMYIHPOBATH
olpeziesieHUue OKPYKHOCTH; OOBSICHSTD, YTO TaKOE LIEHTP, PAJINYyC, XOp/ia U IUAMETP
OKPY>KHOCTH; pelIaTh IPOCTEHIINE 3a1a4l Ha TOCTPOECHUE (TIOCTPOEHUE YIJIa, PABHOTO IaHHOMY,
MIOCTPOEHHUE OMCCEKTPUCHI YA, IOCTPOSHHUE NMEPIEHAUKYISIPHBIX MPSIMBIX, IOCTPOCHHE
CepeIMHBI OTpe3Ka) U OoJiee CIOKHBIE 331a4H, UCIOIb3YIOIINE YKa3aHHbIE IPOCTEeHIINE;
COTIOCTABJIATH MOJIYYEHHBIN Pe3yJIbTaT C YCIOBUEM 33J]aul; aHAJTU3UPOBATh BO3MOXKHbIE CITy4au.

[TapannensHbie NpsMble

11

YMmeTs hopMyIHpOBaTh ONpeieeHne MapauIeIbHbIX IPSIMBIX; OOBSICHATH C TOMOIIBIO
PHUCYHKa, KaKHe YIJibl, 00pa30BaHHBIE IPU NEPECEUEHUH IBYX MPSAMBIX CEKYIEH, Ha3bIBAIOTCS
HAKpPEeCT JISXKALUTUMHU, KaKie OJHOCTOPOHHUMHU U KaKHue COOTBETCTBEHHBIMU; (POPMYIUPOBATH U
JI0Ka3bIBaTh TEOPEMBI, BHIPAXKAIOIIUE MPU3HAKH MMAPAITIEIIBHOCTH JIBYX MPSIMBIX; O0OBSICHATH, YTO
TaKO€ aKCHOMBI T€OMETPUH U KaKHe aKCHOMBI YK€ MCIIOJIb30BAINCH paHee; (hopMyIUpoOBaTh
aKCHOMY NapaJuIeIbHBIX NPSIMbIX U BBIBOJIUTH CIEJCTBUS U3 HEE; GOpMYIMPOBATh U IOKA3bIBATh




TEOpPEMbI O CBOMCTBAX MapaUIeIbHBIX MPSIMBIX, 00paTHBIE TEOpEMaM O MPU3HAKAX
MapaJUICIIbHOCTH, CBA3aHHBIX ¢ HAKPECT JICKANIMMH, COOTBETCTBEHHBIMH U OTHOCTOPOHHUMU
yTJIaMH, B CBA3H C 3TUM OOBSCHATH, YTO TAKOE YCIOBHUE U 3aKIIOYECHUE TEOPEMBI, KaKasi TeopemMa
Ha3bIBAETCs] OOPATHOM 110 OTHOUICHHUIO K JAHHOM TeopeMe; OOBICHATh, B UEM 3aKJIIOYAETCS METOJ
JI0Ka3aTeIbCTBA OT IMPOTUBHOTO: (POPMYITUPOBATH U JOKA3BIBATh TEOPEMBI 00 yIiax ¢
COOTBETCTBEHHO NapAJUICIbHBIMU U NEPIICHIUKYIIPHBIMUA CTOPOHAMH; IPUBOIUTH IIPUMEPBI
HCIIOJIB30BAaHUs 3TOI0 METO/1A; pellaTh 3a/1a4d Ha BBIYUCIIEHUE, JO0KA3aTEIbCTBO U IIOCTPOCHHUE,
CBSI3aHHBIE C NIAPAJUICIBbHBIMU NIPSIMBIMH.

CooTHoO1IEHNS MEXY
CTOPOHAMH U yriaaMu
TPEYroJIbHUKA

21

@opMyIHpOBaATh U JOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O
BHEIIHEM YTJIE TPEYroJIbHUKA; POBOJIUTH KJIaCCU(PUKAIINIO TPEYTOJIbHUKOB 10 YTJIaM;
(hopMyIHPOBATH U IOKA3bIBATh TEOPEMY O COOTHOLICHHUSAX MEXKILy CTOPOHAMH U yIIIaMU
TpeyroibHHKa (MPsiMOe U 00paTHOE YTBEPHKIIEHHUS) U CIEACTBUS U3 HEE, TEOPEMY O HEPaBEHCTBE
TPEYroibHUKa; POPMYINPOBATh U JOKA3BIBATh TEOPEMBI O CBOHCTBAX MPAMOYTOIBHBIX
TPEYTOJIbHUKOB (MPSMOYTOJIBHBIA TPEYTONBbHUK C yriaoM 30°, MpU3HAKU paBEeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB); (OPMYINPOBATH OMPEIEIICHHS PACCTOSIHUSA OT TOYKH 10
MPSIMOM, PaCCTOSIHUS MEK/1y MapajuIeIbHBIMU MIPSIMBIMU; PEIIATh 33Ja4/ Ha BBIYUCIICHHE,
JI0Ka3aTeJIbCTBO U MIOCTPOEHUE, CBA3aHHBIE C COOTHOLIEHUSIMU MEXAY CTOPOHAMU U yIilaMu
TPEYTrOJIbHUKA U PACCTOSHUEM MEX]y MapalIeIbHBIMU IPSAMBIMH, TP HEOOXOJAUMOCTH
IIPOBOJUTH 110 X0y PELICHUSI JONOIHUTEIbHbIE IOCTPOEHUS, COIIOCTABIIATD MOJIY4EHHBIN
pe3ysbTaT C YCIOBUEM 3aJ1a4yH, B 3aJ]a4aX Ha MOCTPOECHUE UCCIEA0BAaTh BOZMOXHBIE CIIyYaH.

[ToBTOpeHnue. Pemenne
3a/1a4




Auredpa 8 kiaacc

No /i Tena Kon-Bo XapakTepuCTHKa OCHOBHBIX BHJIOB JIEATEILHOCTH YUCHUKA
4acoB YY)

1 OCHOBHbBIE TTIOHATHS 1 HmeTsb nipeicTaBiICHNE O YUCIIUTEINE, 3HAMCHATEIIE PeryasiTuBHbIE!

3 OCHOBHOE CBOICTBO ) anreOpanyeckon z[po6u1/1, 0 3HaquHHvaHF66paHlIeCKOfI npodu u o | O1eHUBaTh Hp&l]iHJILHS)?TB
aIreGpanecKoil AposH. 3HAYCHUU TIEPEMEHHOM, TIPU KOTOPOi anredpandeckasi [poOb HE | BBHINIOJIHCHUS JICHCTBHIA,
CII0KCHIIE 1 BEIIUTAHIC MMEET CMBICIIA. (bopMyIHpOBaThH AITOPUTM

4-5 anre6pamuecknx apobeii ¢ 2 YMeTh HaXOJUTh PAITMOHAILHBIM CIIOCOOOM 3HAYECHUE BBITTOJIHCHUS 3aJITaHHH,
OXMHAKOBBIMY 3HAMECHATEIIMH anredpanveckoii Ipoou, 000CHOBBIBATH CBOE pemenue, HAXOJWTh paIliOHATHHBIE
CIIOMKCHIG 1 BEIIITAHIG yCTaHABJIMBATh, IPH KAKKX 3HAYCHUIX TICPEMECHHOM CHOCOOBI PabOTHI;

6-9 anreGpanueckux Apobeit ¢ 4 anrebpandeckas 1poOb HE UMEET CMBICTIA, APTYMEHTHUPOBAHO IMo3HaBaTebHBIE: YMETh
pASHEIMH 3HAMCHATCIIMH OTBEUATh Ha MOCTABJICHHBIC BONPOCHI, OCMBICIMBATh U BBIJICJISATh CYIIECTBEHHYIO

10 Konmpononan pagoma Mo 1 1 YCTPaHATH OHII/I?KI/I. @ opmMyJIMPOBATH OCHOBHOE CBOMCTBO WH(OPMAIIHIO U3 TEKCTOB,

anreOpandeckoi Ipoou U MPUMEHSTH €ro Uit IpeoOpa3oBaHusl | pemiath 3a1ady pa3HbIMU
YMHOXEHUE U AererHe apobeii, CHOCOGAMIL

11-12 anreOpanrIeckuX Apo0ek. 2 BbInoJaHATH AeiicTBUS ¢ anredpandecKuMu IpoosiMu. KoMmyHunkaTuBHbIE:
BOSBGE[GHI/IC anreGparrecKix IpeacraBasaTk 11e710€ BRIpAKEHHE B BUIC MHOTOUWIEHA, APOOHOE | MOICPKUBATh HHUIIMATHBHOE
Apo0Cii B CTeNICHE — B BUJIC OTHOIIICHHSI MHOTOWICHOB; IOKa3bIBaTh TOX/ICCTBA. COTPYZIHUYECTBO B MOUCKE U

13-15 Hpeo6pa3ovBaHI/1e PalOHaIbHBIX 3 @opMyJIMPOBATH OIPEICIICHUE CTETICHH C IEJIBIM TT0Ka3aTesieM. | coope nHpopManuu, BHOCUTh
BRIPAKCHIH ®opMyIUpPOBaTh, 3aNMCHIBATH B CHMBOJIMYECKOH hopme u BKJIaJI B COBMECTHBIC
Ilepsbie npeacTaBieHus o WJLIIOCTPHPOBATH IPHUMEPAMH CBONCTBA CTEIEHH C LIEIBIM JeicTBYS.

16-17 | pemenun paiOHaTbHEIX 2 HoKa3aTeneM; NPUMEHSITh CBOWCTBA CTENEHH LIS
YpaBHCHUH peoOpa3oBaHysl BHIPAKEHHUI M BEIMUCIICHHUIA.

18-20 CreneHb ¢ OTpULIATEIBHBIM 3
IEJIBIM MTOKa3aTeieM

21 Konumponvnas paboma Ne 2 1

22-23 | PanoHasbHBIC YKCIIA 2 I[puBoaUTH IPUMEPHI UPPAITMOHAIBLHBIX YUCEN; PACIO3HABATL | PeryjasiTuBHbIE:

24-95 [ToHsTHE KBAJAPATHOTO KOPHS U3 5 paLMOHAILHbIE M HPPALHOHAIBHEIE HHCII; MU300paxkaTh YUCiIa Onvpez[envsITb eNTb yPOKa, TUIaH
HEOTPHUIIATEIILHOTO YHCIIa TOYKaMH KOOPJMHATHOW TPSMOH. JICHCTBUH, OI[CHUBAThH

26 HpparnmoHaibHbIe Yrcia 1 HaxoauThb aecsaTHYHbIEC TPUOIMKEHUS PAIIMOHATBHBIX U MPaBUIBHOCTH BBITIOJTHEHUS

97 MHOXeCTBO e CTBUTENBHBIX 1 UppaIMOHATLHBIX YHCEII. § JICHCTBUH, HAXOIUTh
gucen CpaBHMBATD U YNOPSI0YHUBATH [ICHCTBUTEIILHBIC YHCIIA. paIMoHAILHBIC CIIOCOOBI

28.2 Dy y = JX , ee cBoiicTsa 1 , OnucpiBaTh MHOKECTBO JCHCTBUTEIBHBIX YHCEIL. JICHCTBUH.

rpaduk.




30-31 CBolicTBa KBaJpaTHBIX KOPHEH 2 Hcnonb3oBaTh B NMCbMEHHON MaTeMaTU4eCKON peun Ilo3naBaTenbHBIC: CTPOUTH
0003HaueHusI 1 rpadudecKue n300paKeHHUS YHCIOBBIX pedeBoe BHICKA3bIBAHHUE B
MHOECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJTUKY. YCTHOM ¥ MHUCbMEHHOH (opme;

32-35 [IpeoOpazoBaHue BEIpaKEHUH, 4 @opmMyJMpoOBaTh ONPEICIICHUE KBAIPATHOTO KOPHS U3 YHCIIA. OpPUEHTUPOBATHLCS HA
COZEpKALINX OTIEPALIUIO Hcnonb30BaTh rpadku GYHKIHU Y =X° U Y = \/; IS pa3Hoobpasue crocobos
M3BJICYCHHA KBAIPATHOTO KOPHA HAaxO0’KJICHUs KBAaJPATHBIX KOPHEW. BBIYMCAATH TOYHBIC U PCILICHIA 337134,

36 Konmponvnan paboma Ne 3 1 MPUOIM>KEHHBIC 3HAYEHUS KOPHEH, UCIIONIB3YsI IPH KommyHHKaTHBHBIE:

37-39 | Moayinb elcTBUTENBHOTO Yucaa | 3 HEOBXOIMMOCTH KATbKYJIATOP; IPOBOIUTH OLEHKY KBapaTHpIx | A\CTOBAPHBATECS H IPUXO/MTH

KOpHC. K o01eMy PEIICHHUIO B
JIoKa3bIBATH CBOICTBA apU(DMETHUECKUX KBAAPATHBIX KopHeii; | COBMCCTHOM NCATCILHOCTH.
NPUMEHSATH UX JUIS IPeo0pa30BaHUS BHIPAKEHUI.
BbluncJATh 3HAYCHHS BBIPAKEHUI, COJEPKAIUX KBAAPATHBIE
KOPHH; BBIPAkKATh MIEpEMEHHbBIC U3 TEOMETPUUECKUX U
¢busmueckux Gopmyi.
X° =a
HccnenoBarh ypaBHEHHE BUIA — ©; HaxonUTH TOYHBIC U
npuOIMKEHHBIE KOpHU TipH a > 0

40-42 ®ynkuus Y = kx*, ee cBoiicTBa 1 3 3HaTh, KaK CTPOUTH IpaduK QyHKIUU PerynsitTuBHbIe:

rpaduk. y = Kx2, cBoiicTBa QyHKIIUH. CosznaBath U mpeoOpa3oBBIBATH
YMeTh yripomaTh GyHKIIMOHATIBHBIE BEIPAKEHHUSI, CTPOUTH CXEMBI JIJISl pelIeHHs 3a/1a4,
rpadMKy KyCOYHO-33JaHHBIX (DYHKIIMH, OCYIIECTBIISATH MMPOBEPKY | (OPMYINPOBATH aJITOPUTM
BBIBOJIOB, TOJIOKEHUH, 3aKOHOMEPHOCTEN, TeopeM, paboTaTh C BBITTOJIHEHUS 33 JaHHH.
YepPTESIKHBIMU HHCTPYMEHTAMHU.

43-44 k . 2 Mmets npezcrapienue o pynkuun Buna y = k/x, o ee rpaduke u | Ilo3HaBaTeIbHbBIE: CTPOUTH
Pymuns Y = X’ ce choncTBa 1 CBOMCTBaX. peueBoe BHICKa3bIBAHUE B
rpaduK. YmMmersb rpapuuecku peliaTh ypaBHEHHS 1 CHCTEMBI ypaBHEHHiA, | YCTHOH U NUCbMEHHOI hopMme;

OTIPEIENIATh YHCIIO PEIICHUI CUCTEMbI YpaBHEHHH ¢ TIOMOIIBIO OpPUEHTHPOBATHCS HA
rpau4ecKoro MeTojia, pelarb HeTUIOBbIE 331a4YH, BBITTOIHSS pasHooOpasue crocoOoB
MPOAYKTHUBHBIE IEHCTBHS SBPUCTUIECKOTO THUTIA. peleHus 3a1ay;
KovMMmyHnkaTuBHbIC:
45 Konmpononas paooma Ne 4 1 KOHTPOMHPOBATH eHCTBIS
46-47 Kax moctpouts rpaduk byakumm | 2 HNmeTts nipecTaBieHNEe, Kak ¢ TOMOIIBIO TTapaJIETFHOTO NIapTHEPA, BHOCUTH BKJIa/ B

y = f (x+1), ecin nspecren

rpadux pynkiun Yy = f (X)

NepeHoca BIPaBO WIH BIEBO MOCTPOUTH rpaduK GYHKIUU
y=f (X +1 ) YMeThb 110 aNropuT™My MOCTPOUTH TpaduK

dynkuun Y = f (X+1) uurars n onuceisats

COBMECTHEIC JICHCTBHS,
3a71aBaTh BOIIPOCHI U OTBEYATh
Ha HUX.




CBOMCTBa rpauka, yBepeHHO JIeiCTBOBATh B HETHIIOBOM,
HE3HAKOMOH CHUTYyallMH, CAMOCTOSTEIBHO UCTIPABIIAS
JOMYIICHHbIE OIMOKHU WX HETOYHOCTH.

48-49 Kak moctpouts rpaduk ¢yHKITUN HMmethb npeacTaBiIeHUE, KaK C TOMOLIBIO NapaJLIEIbHOTO
y=f (X) +M, eciu U3BECTeH MepeHoca BBEPX MIIM BHU3 IMOCTPOUTH rpaduk (HyHKIIHH
rpaduk bysim y = f (X) y="f (X) +M. YMeThb 110 anropuTMy HOCTPOUTH TpaduK
byukuun y = f (X)+ M, MPOYUTATH €T0 U OMUCATH CBOICTBA
(GyHKIIUY, IPUHATH Y9acTHE B AUATIOTE, MOA00PATh apryMEHTHI
UL OOBACHEHUS OLINOKH.
50-51 Kak nmoctpouts rpaduk GyHKITUN HNwmerts npeacrapiieHne, Kak ¢ MOMOUIBIO TAPALIEIIbHOTO
y=f (X +1 ) +M, ecii U3BECTEH MepeHoca BBEPX WM BHHU3 MOCTPOUTH rpaduk Gpynkmuu y = f(X
+ 1) + m. YMeTb 10 aropuT™My MOCTPOUTH rpaduK QYHKIIHUU Y
rpagux pynxmmm y = f(x) = f(x + 1) + m, npouuTats ero
Y OIHCATh CBOMCTBA (DYHKIIHH.
YMeTb CTPOHUTH KyCOYHO-3aJIaHHbIE (PYHKITUH, OCYIIECTBIISATh
IIPOBEPKY BBIBOJIOB, MOJIOKCHUI, 3aKOHOMEPHOCTEH, TEOPEM.
52-54 | dynkuma y =ax’ +bx+c, ee WmeTs npescTaBienue o pyHKIMU Y = ax’ +bx +C, ee rpaduke
CBOWCTBA U TpauK Y CBOMCTBaXx.
YMeTh nepeXxouTh ¢ s3bIKa GOpPMYIT Ha S3BIK TPAQUKOB U
Ha000POT, ONIPEENSITh YUCIO KOPHEH YpaBHEHHS U CUCTEMBI
YpaBHECHHIA, TPUBOIUTH PUMEPHI, TOAOUPATH APTYMEHTHI,
(hopMynupoBaTh BHIBOJBI.
55-56 | I'paduueckoe pemienue 3HaTh crI0COOBI peLIeHUS] KBaJPATHBIX YPAaBHEHUH, IPUMEHSIOT
KBaJIPATHBIX YPaBHCHHIA WX Ha MIPaKTHKE.
YMeThb cBOOOHO IPUMEHSATH HECKOJIEKO CITIOCOO0B
rpadUuecKoro penieHus ypaBHeHU, (pOpMUPOBATH BOTIPOCHI,
3aJaum, CO3aBaTh MPOOIEMHYIO CUTYAITHIO.
S7 Konumponvnas paboma Ne 5
58-59 OCHOBHBIE TIOHSATHS Pacno3HaBaTh JTUHCIHHBIC ¥ KBAJAPATHBIC YPABHEHUS, TICIIbIC H PeryasiTHBHBIE: OI[CHUBATH

IpoOHBIC YpaBHEHHUSI.

IIPaBUJIILHOCTH BBIIIOJIHEHUS
JICHCTBHS HA YPOBHE




60-62

@opMyIbl KOPHEN KBAJPATHOIO
YPaBHEHHUS

Pemiath KBajgpaTHbBIC YPaBHEHHUS, 4 TAK)KE YPABHCHUS,
CBOJAIIUECS K HUM; peliaTh APOOHO-pallMOHANILHBIE
ypaBHEHUSI.

HNmetsp npepcTaBieHue 0 NOJTHOM U HEMOJTHOM KBaJIpaTHOM
YpaBHEHUH, O PEIICHUH HEMOJHOIO KBaJAPATHOIO YPaBHEHUSI.

aJICKBaTHOU PETPOCIEKTUBHOMN
OLICHKU;

Ilo3naBaTenbHbBIE: CTPOUTD
pedeBoe BbICKa3bIBaHUE B
YCTHOH ¥ MUCBMEHHOU (opme;

63-65 PannonaibHbIe ypaBHEHHUS HccnenoBarh KBagpaTHbIE YPaBHEHHUS 110 TUCKPUMHUHAHTY U OpUEHTHPOBATHCS HA
KO3 pHUIHEHTAM. pasHoobpasue crocodoB
PemiaThb TEKCTOBBIE 3a7]aUy ANTreOpandecKuM CrocoooM: pelIeHns 3a1ay;
MEPEXOJUThH OT CIIOBECHOH (POPMYTUPOBKHU YCIOBUS 33a4H K KommyHukaTuBHbIE:

66 Konmponsnas padoma Ne 6 asreOpandyecKoil MOJIEU IyTEM COCTaBJICHUS YPABHEHUS; JloroBapuBarbcs ¥ IPUXOJUTh
pelaTh COCTaBJICHHOE YPaBHEHUE; HHTEPIPETHPOBATH K 00IIeMy PELICHHIO B
pe3yJIbTar. COBMECTHOH JI€ATEIbHOCTH.

67-70 | PanmoHanbHBIE YpaBHEHUS, KaK HNmets npesncrasnenue o reopeme Buera u 00 oOparHoit

MaTeMaTH4eCKHEe MOJIEIN Teopeme Buera, 0 CHMMETPUYECKUX BBIPAKECHUSX C IBYMs
peaJIbHbIX CUTYyaluil [IEPEMEHHBIMHU. YMeTh COCTABIISATh KBaJlpaTHbIE YPaBHEHUS 110
= UX KOPHSM, PacKJIaJblBaTh HA MHOXKUTENIN KBAIPATHBIN

71-72 Eme onna dhopmyna kopHeit .
TPEXWIEH, COCTABJISITh KOHCIIEKT, IPOBOAUTH CPABHUTEIbHBIN

KBAJIPATHOTO ypaBHCHHA aHaJIN3, COTMOCTAaBIIATh, PACCYXKIATh.

73-74 Teopema Buera YMertb, He pelias KBalpaTHOIO YPaBHEHUS, BEIYUCIIATD
BBIPAKEHUS, COACPIKAILNE KOPHU 3TOTO YPABHEHUS B BUJE

75 Konumponvnas paboma Ne 7 HEU3BECTHBIX, IPUMEHSI 00paTHYIO Teopemy Buera; 000CHOBBI-

BaTh CYXJICHUs, 1aBaTh ONPEEICHUS, IPUBOIUTH

76-78 WppanuonanbHble ypaBHEHHs JI0KA3aTeJIbCTBA, TPUMEPHI.
3HAIOT, KaK pelaTh UppalMOHaIbHbIE YPaBHEHUS METOJOM
BO3BEJIEHUS B KBaJIpaT 00enX JacTeil ypaBHEHMUsI, IPUMEHSIS
CBOWCTBA paBHOCWJIbHBIX MPE0Opa3oBaHUil. ¥YMeTh penathb
HppalMOHANIbHbIE YPaBHEHHUSI, COBEpIIasi paBHOCHJIbHbBIE
nepexobl B Mpeo0pa3oBaHUsIX, IPOBEPSITh KOPHH,

MOJIYMBILIMECS MPU HEPABHOCUIIBHBIX TPEOOPA3OBAHUSIX

79-81 CBolicTBa YHCIIOBBIX HEPABEHCTB DopMy/JIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB, HJI- PerynsTuBHbIE!

_ JIIOCTPUPOBATH X HA KOOPJIMHATHON NIPSMOM, JOKA3bIBATH Co3zaBaTh ¥ MpeoOpPa3OBHIBATH

82-84 Hccnenosanne GyHKumii Ha anreOpandyecky; MPUMEHsITh CBOIICTBAa HEPABEHCTB NIPU CXEMBI JUIS pelleHus 3a1a4,

MOHOTOHHOCTb pELICHUH 33/a4. (GOopMyTHPOBATH ATTOPUTM
v PacnosnaBarth MHEHBIE HEpaBeHCTBA. PemiaTh nMHEHbIE BBIIIOJIHCHHUS 3aJaHU .
85-86 | PemeHue TMHEHHBIX HEPABEHCTB

HCPaBCHCTBA, CUCTEMBI JIMHEHHBIX HCPAaBCHCTB.




87-89

Pemrenne kBagpaTHbIX
HEPaBEHCTB

90

Koumponvnasa paboma Ne 8

91-92

[TpubnmxeHHble 3HaUCHUS
JEHCTBUTENbHBIX YHCET,
MOTPEIIHOCTD MPUOINKEHHUS,

NpUOIMKEHHE TIO HEJOCTATKy U

U30BITKY

93

CranmapTHbIN BU Ynca

IIpuBOANTH TPUMEPHI KOHEYHBIX U OECKOHEUHBIX MHOKECTB.
Haxonuth 00beIMHEHNE U TIEpeceYeHUE MHOYKECTB.
IIpuBOAMTH TPUMEPHI HECIIOKHBIX KTacCU(DUKAITHIA.

HMMeroT nipesicTaBlieHUE O BO3pacTarollei, yObIBaroOIIeH,
MOHOTOHHOH ()YHKITUM Ha TPOMEKYTKE.

HccenyoT u cTpOSIT pa3inuHble GYHKIIUA HA MOHOTOHHOCTb,
peuiaTh ypaBHEHHUsI, UCTIOJIb3Ysl CBOMCTBO MOHOTOHHOCTH,
OCYIIECTBJISIOT MPOBEPKY BBIBOIOB, MOJIOKEHUMH,
3aKOHOMEPHOCTEH, TEOPEM.

Y UCCJIE0BAaTh HA MOHOTOHHOCTh (DYHKITUHU: JTUHEHHYIO,
KBaJ[paTHYI0, 00paTHOU MPOMOPLUOHATBHOCTH, (PYHKIIUIO
KOpHSI.

HccnenywT Kyco4HO-3aJaHHBIC (YHKIIMH HA MOHOTOHHOCT,
peliaTh ypaBHEHUsI U HEPABEHCTBA, UCIIONIb3YsI CBOMCTBO
MOHOTOHHOCTH, COCTABJISITh KOHCIIEKT, TPOBOIUTH
CPaBHUTEJIbHBIN aHAIN3, COMIOCTABIIATH, PACCYXKAATh.
Hcenoab30BaTh TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY U SI3BIK
IIPH PEIICHUH 33]1a4 B XOJI€ U3YUEHUS PA3IIUYHBIX Pa3JIeIoOB
Kypca.

HNamrocTpupoBaTh MaTeMaTHYECKHUE TOHITHS U YTBEPKACHUS
npuMepamu. Ucnoab30BaTh NpUMeEphl U KOHTP MIPUMEPHI B
apryMeHTalluu.

KoncTpyupoBaTh MaTeMaTHYECKUE MTPEIJIOKEHUS C TTOMOIIBIO
CBSI30K eCiil ..., MO ..., 8 MOM U MOJIbKO MOM Cydde, TOTHIECKUX
CBSI30K U, UTU.

Haxoautpb, aHAIU3UPOBATH, CONMOCTABJISITH YHCIOBbIE
XapaKTEPUCTUKUA OOBEKTOB OKPYKAIOIIEr0 MUPA.
Hcnoab3oBaTh pazHbie POPMBI 3aMUCH TPUOTMKEHHBIX
3HAYEHH; 1eTIaTh BHIBOABI O TOUHOCTH MPUOIMKEHHUS TI0 3aIHUCH
MPUOIMHKEHHOTO 3HAYCHHUS.

BbINOJHATH BEIYHCICHUS ¢ PEATbHBIMH JJAHHBIMH.
BbINOJHATH TPUKUIKY U OLICHKY Pe3yJIbTaTOB BEIYHUCICHHI.

ITo3HaBaTebHBIE: CTPOUTH
pedeBoe BhICKa3bIBaHHE B
YCTHOHM ¥ MUCBMEHHOU (opme;
OpPUEHTHPOBATHCS HA
pa3zHooOpasue croco0oB
pelieHus 3a1ay;
KoMmyHuKaTHBHBIE:
KonTponupoBath neicTBUA
napTHepa, BHOCHTB BKJIaJ B
COBMECTHBIE JIEHCTBUS,
3aaBaTh BOIPOCHI U OTBEYATH
Ha HHX.

94-97

Pemenue 3agau

98

Hmozosaa konmponvnasn
paooma

3HaTh MaTepHall, U3YYEHHBIN B KypCce MAaTEMATHKH 3a 8 KIIacC
YMers NpUMEHATH NOJIyYCHHBIEC 3HAHUS Ha IIPAKTUKE.

YMeThb ToTHYecKH MEICJINTh, OTCTAaNuBaThb CBOIO TOYKY 3PpCHUA U
BBICITYIIMBAaTh MHEHHE JAPYTHX, paboTaTh B KOMAH/IE.




99-102 | Teopus eéepoamuocmu 4 N3Baexath nHPOpMAIIIIO U3 TAOIHUI] U JUarpamMM, BBIMOJHATH | PeryjJsiTuBHbIE:

BBIYHCIICHUS 110 TaOJUYHBIM 1aHHBIM. OnipeaesiTh 1o Onpenensts Leab ypoKa, MiaH

JuarpaMmaM HauOOJbIINE U HAUMEHBIIINE JaHHbIC, CPABHUBATH | JICHCTBHIA, OIICHUBATH

BEJIUNYHHBI. MPABUJIBHOCTD BBITTOJIHEHUS

IpencraBasaTh HHGOPMAIUIO B BUJIE TAOJHII, CTOTOYATHIX U JIEUCTBUI, HAXOIUTh

KpPYTOBBIX MarpaMM, B TOM YHCJIE C IIOMOIIbIO KOMITBIOTEPHBIX | PAllMOHAIBHBIE CIIOCOOBI

IIPOrpaMM. JEHCTBHM.

IIpuBoanTH conepkareabHble IPUMEPHI UCIOIB30BAHUS Ilo3naBaTebHbIE:

CpeIHUX ISl OMUCAHMSI TAHHBIX (YPOBEHB BOJBI B BOJOEME, COTIOCTABJISTh XapaKTEPUCTHKHU

CHOPTUBHBIE MTOKA3aTENH, ONPEAeICHUE TPAHUI] KITMMAaTHYECKUX | OOBEKTOB 110 OJJHOMY HJIU

30H) HECKOJIbKUM IPU3HAKaM.
Ctpouts peueBoe
BBICKA3bIBAaHUE B YCTHOM U
NUCbMEHHOU (hopMe, YuTaTh U
COCTaBJIATh TpapuKy,
TaOJIHIIBI.
KoMmyHuKaTHBHBIE:
KonTponuposarts aeiicTBus
napTHepa, BHOCUTH BKJIAJI B
COBMECTHBIE JICHCTBUS,
3a/1aBaTh BOMPOCHI U OTBEYATH
Ha HHX., paboTaTh B TpyIIax.

Hroro yacon 102




8 ki1acc (reomerpus)

Tema pa3gesa

Koa-
BO
4acoB

Cpoxu

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

IloBTOpPEHME

YeTbIpexyroJbHUKHU

14

OOBACHATH, YTO TAKOE MHOTOYTOJBHUK, €0 BEPIIMHBI, CMEKXHBIE CTOPOHBI, IHUArOHAajH,
n300pakaTh YETHIPEXYTOJIbHUKH Ha YepTexkax; N300paxarb U paclio3HABATh MHOTOYTOJIbHUKH Ha
yepTrexkax. [loka3pIBaTh 37€MEHTHl MHOTOYTOJbHHKA, €r0 BHYTPEHHIOIO M BHEIIHIOIO 00JacTH;
(GopMyIMpOBaTh OINpENEICHNE BBITYKJIOT0O MHOIOYrojbHHMKA,; HM300pakaTh U pPAacHO3HABATH
BBIITYKJIBIE ¥ HEBBIYKIIBIE MHOTOYTOJIHUKU. DOpPMYyIUPOBaTh M JIOKA3bIBATH YTBEPIKICHHE O
CyMMe€ YTJIOB BBIITYKJIOI'O MHOTOYrojbHUKA. OOBSICHSTh, KAaKUEe CTOPOHBI(BEPILINHBI) HA3bIBAIOTCS
MPOTHBOMONOXKHBIMU.  DopMynupoBaTh  ONpeneNieHUs  MapauieiorpaMMa, — TpamelyH,
paBHOOEIPEHHOW M  HpPSIMOYrOJbHOM  Tpamenuil, npsAMOYyrojibHUKa, pomOa, KBajapara;
pacrio3HaBaTh M HM300pakaTh OTH YETHIPEXYrONbHUKH. DOpMyNIHpoOBaTh U JOKa3bIBATh
YTBEP)KICHHUS O CBOMCTBAaX M NpH3HAKaX yKa3aHHBIX YEThIPEXyrojbHUKOB. Pemiats 3agaun Ha
BBIUMCIICHUE, JT0KA3aTEIbCTBO U MMOCTPOCHHUE, CBI3aHHBIC C ATUMHU BHJIAMH YETHIPEXYTOJIbHUKOB.
OOBACHATH, KaKue JBE€ TOYKU HA3bIBAIOTCS CUMMETPUYHBIMH OTHOCHUTEJIBHO HPSIMOM(TOUYKH), B
KaKoM cirydae (purypa Ha3pIBaeTCs CHMMETPHYHOW OTHOCHUTENBHO MPSIMON(TOYKH) U YTO TaKoe
ocb(leHTp)  cuMmmeTpun  ¢urypel.  IlpuBomuTh  mpumepsl  Quryp,  00JIalaIOIIMX
0CEBOM(IIEHTpaNbHOM) CHMMETpHEH, a TaKKe NPUBOJUTH IMPUMEPHI OCEBOM U IIEHTpPAIbHOMN
CUMMETpPHHU B OKpYXKarollel Hac 00CTaHOBKE.

ITnomann

14

OOBSACHATH, KaK MPOU3BOJIUTCS HM3MEPEHHE IUIOMIA el MHOTOYTOJIBHUKOB; (POPMYIHPOBATH
OCHOBHBIE CBOHMCTBa IuIOmIafel. BwiBoguTh Qopmynsl mIIoHIanen rapasuienorpaMmma,
TPEYroJIbHUKA, TpaNelnu, ¢ TOMOIIbI0 (GopMys TIomanel NPsIMOYTOJbHUKA M KBajpara.
DopMyIHpOBaTh U IOKA3BIBATh TEOPEMY 00 OTHOIICHUH IUTONIA/IeH TPEYTOIbHUKOB, UMEIOIIHX 110
paBHOMY yriy. DopMynupoBaTh U J0Ka3biBaTh Teopemy [ludaropa u obparnyro eil. BeiBonuthb
¢dbopmyny I'epona u1st TUIOIIa U TpeyroibHUKA. PemiaTe 3a/1a4 Ha BRIYUCIIEHUE, JOKAa3aTeIbCTBO
Y TIOCTPOCHUE, CBSI3aHHbIE ¢ (hopMynaMu Tuiomiaael u Teopemoit [Tudaropa.

IMopo0HLBIE
TPEYroJbHUKH

18

OOBACHATH OHATHE MPONOPLHOHAIBHOCTH 0Tpe3KoB. DopMynupoBath onpeaeneHus nogo0HbIX
TPEYroJbHUKOB U Kodpduuuenta mnogodus. dopmynupoBarh M JOKa3bIBaThb TEOPEMBI: 00
OTHOILICHUM TUIONIA/IeH MOJOOHBIX TPEYroJbHUKOB, O NMPHU3HAKaX MOJO00MS TPeyrojbHHKOB, O
CpEIHEN JIMHUU TPEyroJIbHUKa, O MEPECEUYEHUN MEANAH TPEYTrOoJbHHUKA, O IPONOPLHOHAIBHBIX




OTpe3Kax B MPSIMOYTOJIbLHOM TpeyrojbHuKe. OOBSICHATE, YTO TAKOS METOJ II0I00HS B 33a7a4ax Ha
MOCTPOCHHE, U TPUBOAUTH MPUMEPHI 3Toro meroma. OOBACHATh, KaK MOKHO HCIOIB30BaTh
CBOMCTBA TOJIOOHBIX TPEYrOJLHUKOB B H3MEPUTEIBHBIX Pab0oTax Ha MECTHOCTH. OOBSACHATH, KaK
BBECTH TOHITHE MOAOOMSI [UIsi MPOW3BOJBHBIX (uryp. DopMynupoBath ONpPEIACICHUS U
WUTIOCTPUPOBATh TOHSATHS CHHYCA, KOCHMHYCAa M TaHT€HCa OCTPOro yIjia MPSMOYTOJILHOTO
TPEYroJIbHUKA. BBIBOJUTH OCHOBHOE TPHTOHOMETPHUYECKOE TOXJIECTBO M 3HAYCHHS CHHYCA,
KOCHHYCAa, TAHT€HCA yTJI0B 30°,45° 60°. Pemats 3aaun, CBI3aHHbIE C OI00HEM TPEYTrOJIbHUKOB 1
HAXOXJICHUEM HEHM3BECTHBIX 3JICMEHTOB MPSAMOYIOJIBHOTO TpPEyroyibHUKA. JIJIi BBIYUCIICHUS
3HAYEHUH TPUTOHOMETPUIECKHUX (DYHKIIUH MCIIOIB30BAaTh KOMITBIOTEPHBIC POTrPAMMBEI.

OxpyxHOCTH

13

HccnenoBath B3aMMHOE PACIIONIOKEHUE MPAMON U OKPYKHOCTU. POpMyIUpOBaTh ONPEIEICHHE
KacaTelbHOU K OKPYKHOCTH. POpMyIMPOBATh U JOKAa3bIBaTh TEOPEMBI: O CBOMCTBE KAaCATEIbHOM,
00 oOTpe3kax KacaTelabHbIX, IPOBEAEHHBIX W3 OAHOM TOukH. DOpPMYIHpPOBaTH IOHATHS
LEHTPAJIBHOIO YIUIA W TPagyCHOW Mephl Oyrd OKpYKHOCTH. DopmynupoBaTh H JOKa3bIBATh
TEOPEMBI: O BIIMCAHHOM YIJIE, O IPOU3BEACHUU OTPE3KOB XOpA,. POpMYJIMpPOBATh U JOKA3bIBAThH
TEOpPEMBI, CBS3aHHBIE C 3aMeYaTeIbHbIMU TOYKAMU TPEYroJIbHHKA: O OMCCEKTpHCE yria U, Kak
CJIEJICTBUE, O IEPECEUEHUH OMCCEKTPUC TPEYTOIbHUKA; O CEPEIMHHOM NEPIIEHIUKYIISPE K OTPE3KY
U, KaK CJIEJICTBHUE, O NIEPECEUCHUH CEPEIUHHBIX NEPIEHINKYISIPaX K CTOPOHAM TPEYTOJIbHUKA; O
IIEPECEUEHUH BBICOT TpeyrojabHuKa. opMynupoBaTh ONpPENEICHHs OKPYKHOCTEN, BIMCAaHHOU B
MHOT'OYT'OJIbHUK U ONMCAaHHOM OKOJIO MHOTOYToJIbHUKA. POPMyINpPOBATh U 10Ka3bIBATH TEOPEMBI:
00 OKPY’XHOCTH, BIIMCAHHON B TPEYTOJIbHHUK, 00 OKPYXKHOCTH, OITUCAHHOM OKOJIO TPEYTroJIbHUKA,
00 OKpY)XHOCTH, OIHCAaHHOM OKOJO TpEYroJbHHKa, O CBOWCTBE CTOPOH OINMCAHHOTO
YETBIPEXYTOJIbHUKA, O CBOMCTBE YIJVIOB BIIMCAHHOIO YETBIPEXYrOJIbHMKA. Pemats 3amauu Ha
BBIYMCIICHHE, JOKAa3aTelIbCTBO, IIOCTPOCHUE, CBS3aHHBIE C OKPY)KHOCTBIO, BIHCAaHHBIMU H
ONMCAaHHBIMH TPEYrOJbHUKAMHU U YETBIpEXyrojibHUKaMu. McciaenoBaTh CBOMCTBa KOHQUTypalui,
CBSI3aHHBIX C OKPY>KHOCTBIO, C IIOMOILBIO KOMITBIOTEPHBIX IIPOTPaMM.

Hrorosoe nosropenue

Auredpa 9 kiacc




Q
o A m
Ne N3ydyaemblil MmaTepuan 0N XapakTepucTUKa OCHOBHBIX BUJIOB JeSATENbHOCTH yueHHKa (Y'Y [])
S S
T
. Pacno3HaBaTh JMHEWHBIE U KBaJApPAaTHbIC HEPABEHCTBA, peLIaTh JUHEHHbIE | PeryisTUBHbIE:
1-3 Jlunelinbie 1 KBa/IpaTHbIC HEPABEHCTBA M KBAJPATHBIE HEPABEHCTBA C OJHOW MEPEMEHHOMU, APOOHO- | OCYIIECTBIATL WTOTOBBIA U
HCpaBCHCTBA palnroHa bHbIC HEPABCHCTBA, HEPABEHCTBA, COJIEPKAIIIE MOYIb. [IOMIArOBEI  KOHTPOJbL IO
IMMonumaTh mpocTelre MOHATHSI TEOPUU MHOXKECTB, IPUBOIUTH IPUMEDPHI | PE3yIbTATY;
4-8 ParyoHanbHble HEPaBEHCTBA KOHEUHBIX M OECKOHEUHBIX MHOKECTB, 3a/jaBaTh MHOKECTBa, HaxoauTh | [lo3HaBaTe/IbHbIE: CTPOMTH
00BbEIMHEHUE U NIEPECEUCHHE KOHKPETHBIX MHOXKECTB. peueBoe BLICKA3bIBAHHE B
9-10 MHoxkecTBa 1 oneparnuu Haj OnuchbIBaTh MHOXKECTBO LIEJIBIX YHCE, MHOKECTBO pal[MOHAIBHBIX YHCE], YCTHOH M [HCHMEHHOM
HUMH MHOKECTBO JEHCTBUTENBHBIX YHCEJ, COOTHOLIEHHE MEXKIAYy OTUMH dopme;
b
MHOKECTBAMH.
11-13 CucreMbl palluOHAIBHBIX 3 puoKeCTRAIE Ny - T KoMMyHHKATHBHbIE:
1IATh CUCTEMBI JITHCHHBIX U KB THBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB KBazp p 5 JloroBapuBATHCS -
N palMOHATBHBIX HEPABEHCTB, JBONHbBIC HEPABECHCTBA.
O06o01aromuit ypok o Teme: OpUXOIUTh K  oOmmemy
14 PanunonanbHble HEpaBeHCTBA U pEUIEHUI0O B  COBMECTHOMU
X CHUCTEMBI JIESITENTbHOCTH.
15 Kontpoabnas padoraNel.
16 AHaM3 KOHTPOJIHHOM paboTHI.
CucreMbl palluOHAJIBHBIX HNmerh NOHATHE O pELICHUM CHUCTEMBI YPaBHEHUN U HEPABEHCTB, | PeryjJsiTUBHBIC: OLICHUBATH
17-20 ypaBHeHUH. OCHOBHBIE 3HAIOT PaBHOCHJIbHBIC MPEOOpa30BaHUs YpaBHEHUW W HEPABEHCTB C | MPABWJIHLHOCTH BBITTOJIHEHHS
TTOHSTHUS JIBYMsI IEPEMEHHBIMMU. JEUCTBUSA Ha YpOBHE
21-24 Meto JbI pELIEHUS CUCTEM YMmeTh OIPCACIIATh IMOHATHA, IPUBOJUTL JOKAa3aTCIILCTBA. aIleKBaTHOfI
) ypaBHEHUN Pemare cucreMbl ypaBHEHHM, IPOCTHIE HEIMHEWHBIE CHCTEMbBI YPABHEHUH | pETPOCTIEKTUBHOU OLIEHKH;
CHUCTEMBI ypaBHeHI/Ifl Kak JABYX IICPEMEHHBIX pa3JIMYHbIMU METOJaMU. TTozHaBaTeabHbBIC:
CrpouTth Tpaduku ypaBHEHUH C IByMs IEPEMEHHBIMHU;
25-28 MaTeEMATHYECKHAE MOIEIN p pacuxi yp . JBY p ’ IIpoBoauTsh CpaBHCHHC,
o NPUMEHATh  TpaQuYecKuii  METOJ,  METOA  NOJCTAHOBKH,  METON | conpariiio "
PCAILHBIX CUTyalHH anreOpanvyecKkoro CIOKEHHs M METOJ BBEJICHUS HOBOW TEepeMEHHOH Mpu bratt
p AL BBEA P P KJIaCCH(PHUKAIUIO o
0606 . C pELICHUN TIPAKTHYESCKHX 3a]1a4. SALAHHEIM KDHTEDHSM:
29 OOIIATOIIHH yPOK. L HCTEMBI Pemarh HepaBeHCTBA U CHCTEMbI HEPABEHCTB, HCIONB3Ys Tpaduueckue K)I PHTCPHAM,
palMOHATBHBIX YPABHEHUN. Hpe/ICTABIEHHS. OMMYHHKATHBHbIE:
Hcenonb30BaTh  (yHKIMOHANBEHO — rpaduueckoe mnpeactapienne jaus | KOHTPOJIMPOBATE  NCHCTBHA
30 Konrpoannas pabdora Ne 2. pEIICHHS U UCCIICI0OBAHNS YPABHEHHUI U CHCTEM [apTHEPA.
31 A a6 COCTaBJIATh MaTeMaTHYECKHE MOJICIH PEalbHbIX CUTyallii u PadoTaTh C
HaJln3 KOHTPOJIBHON padOTHI. COCTABJIEHHOMN MOLE/IBIO.
Ornpenenenne YuCIOBOU Haxoaute 3HaueHus QyHKUWH, 3aJaHHON (HOPMYIIOH, TaOIHLIEH,
3935 Gynxuun. O6nacTs rpadukoM, 10 ee apryMeHTy; HaXOIUTh 3HAYEHHE apryMEHTa 110 3HAYCHHIO

ompeneneHus, 00JacTh
3HaUCHUN QYHKINH

(byHKIUY, 331aHHON TpaUKOM I TaOJIUTEH.
HccaenoBars (yHKUMIO HA MOHOTOHHOCTB, ONIPEIENIATE HAUOOIbIIIEE U




36-38 | CriocoOwl 3amanust QyHKITHI 3 HaMMEHbIIIEe 3HaUCHHE (PYHKIUH, OTPAHUYEHHOCTD, BBIITYKIOCTh, YETHOCTD,
39-42 | CoiicTBa ByHKIHIT 4 HEYETHOCTb, 00JIACTh OIPEICNICHUsI 1 MHOXKECTBO 3HAYCHHMI; TOHUMATh
43-44 | Yertnbie u HeueTHbIE DYHKIHU 2 COJIEPYKATENIBbHBIN CMBICI BOYKHEHIIINX CBOUCTB (PyHKIMH; 1O rpaduKy
45-46 | Pewerue sanaq 2 (yHKIIMM OTBEYaTh Ha BOIPOCHI, Kacaroluecs e€ CBOMCTB; paclo3HaBaTh
Te o - q . BUJIbI H3y4yaeMbIX QyHKIuM. [loKa3bIBaTh CXeMAaTHYECKH TOJIOKEHUE Ha
47 CT HO TEME. « TUCIIOBBI 1 KOOpPJMHATHOM IIOCKOCTH rpadukoB dyHkimii Buga y = C, y = kx + m, y=
G YHKITII ) )
Pellenne 3a1ad 110 TeMe: kx5, y =k/x,y = Jx , Y = |X|, y = ax <+ bx + ¢ B 3aBUCHMOCTH OT
48 Yucrossre byHKIHH ' 1 3HAYeHUH KO3PPULIUEHTOB, BXOAALUIHNX B (DOPMYJIHL.
0606 = OnuchIBaTh CBOICTBA M3YYEHHBIX (DYHKIHNA, CTPOUTH X TPadUKH.
49 OOIIAOIIHM YPOK ITO TEME IpumensiTh rpaduyecKye MPEACTABICHUS IPH PEIICHHN YPaBHEHUI,
«qHSHOBHG bynx. 1 CHCTEM, HEPABEHCTB.
CaoiicTBa QYHKITUN
50 KontposabHasi padora Ne 3. 1
AHanIn3 KOHTPOJIbHOM paboThI.
Oyukmus y = x"
51-52 . 2
(neN), ux cBoiicTBa u
rpaduKku
@Oynukiust y = x"(n€N), ux
53-54 . 2
CBOIiCTBa U rpaduKu
7 _ 3 ~
55 ®Oynkuus 0= VO, ee 1
CBOICTBa U rpaduk
56 KontpoabHnasi padora Ne 4. 1
57-61 | AHanu3 KOHTPOTBHOI PaGOTHL 5 TpumensTe UHACKCHBIE 0003HAYCHUS, PerynsiTuBHbBIC: OlIECHUBATH
CTpouTh PEUYEBHIE BBICKA3BIBAHUS C UCIOJIB30BAHUEM TEPMHUHOJIOTMH, | IPABUIBHOCTh BBIOJIHEHUS
CBA3aHHOM C IOHATUEM IIOCIEA0BATEIBHOCTH. JNEUCTBUS Ha YpOBHE
BbrumcasTs YWICHBI [10CIIEA0BATEIBHOCTEH, 3alaHHBIX (POPMYIION N-TO | aJeKBaTHOU
YJeHa 1581071 PEKYpPpEHTHOU bopMyIoii. YcraunasamBarh | PETPOCIIEKTUBHOM OLICHKU;
3aKOHOMEPHOCTb B IIOCTPOEHHH IIOCIIEIOBAaTENbHOCTH, eciu | [lo3HaBaTe/bHbIE: CTPOUTH
62-65 | Apudmernueckas nporpeccus 4 W3BECTHBI TEpPBbIE HECKOJbKO €€ WICHOB. MH306pakars WICHBI | pEYEBOE BBICKA3bIBAHUE B
P

IIOCJICI0BATCIIBHOCTHU TOYKaMHU HaA KOOpJIPIHaTHOfI IIJIOCKOCTH.

PacnosnaBath ApUPMETHUYECKYIO U TEOMETPUUECKYIO ITPOrPECCUU TIPH
Pa3HbIX criocobax 3aJJaHus. BoiBoauts, HA OCHOBE JOKa3aTEIbHBIX
paccyxaeHuii  (GopMmynbl o0mero uigeHa apudMETHUYECKOH W

YCTHOM ¥ NHUCBMEHHOM
dbopMe;  OpHEHTHPOBATHCS
Ha pa3HooOpa3ue crnocoboB
pelIeHus 3a1ay;




FEOMETPUYECKONM  IPOrpeCCHii, CyMMBI IIE€PBBIX »  4YJICHOB
apuMETUYECKOH M TEOMETPUUYECKON MPOTPECCUI; pemars 3a70a9d C

KoMMyHuKaTUBHBIE:
JloroBapuBarbcs u

66-69 | I'comerputeckas mporpeccus UCIIOJIH30BAHUEM 3TUX (POPMYII. OpUXOIUTh K  o0memy
PaccmarpuBarh IIPUMEPHI U3 PEATbHOM KU3HM, WUIIOCTPUPYIOIIUE | PEIICHUI0O B  COBMECTHOM
W3MCHECHHE B apu(METUYECKOW MPOrPEeCcCUU, B T'COMETPUYECKON | JESATCILHOCTH.
O06o6maromuil ypox 1o TeMe. MPOTPECCUH; n300paKkaTh COOTBETCTBYIOIIHNE 3aBUCHMOCTH
70 Apudmernyeckas u rpaguyecku.
T€OMETPUYECKasi TPOTPECCHH. Pemars 3a/1a44 Ha CIIOXKHBIC MMPOICHTHI, B TOM YKCIIC 337a4YH U3 PEATbHON
MPAKTUKH (C UCTIOJIB30BAHUEM KAJIbKYIIATOPA)
1 Kontpoubnas pabora Ne S. PemaTh TEKCTOBBIC 3a[ja4H aIrcOpandecKUM METOIOM, HHTEPIPETHPOBATh
72 AHAJIH3 KOHTPOTEHOH PAGOTEL MOJTYYCHHBIN Pe3yNbTaT, MPOBOIUTH OTOOP PEIICHUHN, UCXOIS U3
(hOpMyIHPOBKY 3a/1aUH.
73-75 KOM6I/IHaTOprIe 3aga4u IIpoBoAMTHL HECIIOKHBIE 1OKA3ATENIbCTBA, OIYYaTh MIPOCTENIIINE PeryJIﬂTHBHbIeZ
CTaTHCTVKS — DH3aiin CIIC[ICTBHUS M3 U3BECTHBIX WM PAHEE MOy YCHHBIX YTBEPIKICHNUI, OLCHUBATE | YYUTHIBATH HPABHIIO B
76-77 nHpopMALIH JIOTUYECKYIO MPaBUIBHOCTD PACCYIKIACHHH. [LUIAHUPOBAHHUH M KOHTPOJISL
- e : ITo3naBaTesIbHBIE: CTPOUTH
- H3Baekats nHGOpMAIHIO, TPEACTABICHHYIO B TAOIMIIAX, HA AHATPAMMAX CUCBOE BLICKA3BIBAHIGC B
81-82 OKCIepuMeHTaIbHbIE JTaHHbIE rpaduKax, COCTaBIATh TAOIUIIBI, CTPOUTh IUATPAMMBI U TpauKH. p N N
Y BEPOSTHOCTHU COOBITUI Pemarh KOMOMHATOPHBIE 337a4M MyTEM CUCTEMATHYECKOro nepedopa YCTHOH ¥ ITUCEMCHHOU
i BO3MOJKHBIX BaPHAHTOB, 4 TAKKE C UCIIOIb30BAHUEM MPABHIIA YMHOKCHHSI. hopme; opueHTHPOBATHCS
00IIaroIMy YPOK 110 TEME. p y 6 6
DIIeMEHTH! KOMOMHATOPHKY, HaxoauTts pazmax, MOZy, CpeHEee 3HAUCHHE; Ha pasHOO0pasuc CIIoCoLoB
83 CTATHCTHKH U TEOPHH HAaXOJUTh YaCTOTY COOBITHS, HCITOJIb3Ysl COOCTBCHHBIC HAOIOICHUS U peIeHu:A 3a4a4,
BEpOATHOCTEIH FOTOBBIE CTATUCTUYECKHE JaHHBIE. KommyHukaTuBHbIe:
: IIpuBOAUTH TTPUMEPHI JOCTOBEPHBIX U HEBO3MOXHBIX COOBITHIHA JloroBapuBathCs U
HaXOJIUTh BEPOSATHOCTHU CIIyUalHBIX COOBITHI B MMPOCTEHUIIINX CITydasiX MPUXOIUTH K 001IEMYy
84 KOHTpOJILHaﬂ paﬁOTa Ne 6. PELLEHUIO B COBMECTHOHU
JIeSITeTbHOCTH.
IIpuBOAMTL NpHUMEpbl KOHEYHBIX U OeckoHeuHbIX MHOXecTB. Haxoauth | PerynsituBHbie: BHOCUTH
06T>CI[I/IHGHI/IC 1 IEPECCUCHNUE MHOXKCCTB. HpI/IBOZIHTI) IMPUMEPBI HECIOKHBIX HeO6XOZ[I/IMBIe KOPPEKTUBLI
Ky1acCHpUKAIH. B JICICTBHUE MOCJTIE €r0
Hcnoab3oBaTh TEOPETUKO-MHOKECTBEHHYIO CHMBOJIMKY U SI3BIK TPU 3aBeplIeHHs Ha OCHOBE
EIIEHMH 33/1a4 B XOJI€ U3yUYEHUs Pas3IMIHBIX Pa3zeioB Kypca.
Yy ydeTa Xapakrepa
MHoxecTBa. DIEMCHTEI NnniocTpupoBaTh MaTeMaTHYECKHUE TTOHATHS M YTBEPKICHUS TIPUMEPAMHL.
85-89 CIeJIaHHBIX OIIHOOK;

JIOTUKH

Hcnoab3oBaTh NpUMEpHI K KOHTP PUMEPHI B apryMEHTAalNH.
KoHcTpynpoBath maTeMaTH4ecKHe NPEIJIOKEHUS C TOMOIIBIO CBI30K
€CId. .., TO..., B TOM H TOJBKO TOM CITy4ae, JOTHYECKHUX CBSI30K M, WIIH. ..

ITo3HaBaTebHbDIE!
Bnagers 06mumM npuemMom
peuieHus 3aiay;
KoMmyHHKaTHBHBIE:
Y4uThIBaTh pa3Hble MHEHUS




U CTPEMUTBCSA K
KOOPAMHALMY Pa3JIMYHbIX
IIO3ULIMM B COTPYIHUYECTBE.

90-102

HTorosoe moBropeHue
Hmozosas konmponvHas
paboma

13




9 kJacc (reomerpus)

n/n

Tema pa3pgeia

KoJa-
BO
YacoB

Cpokn

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

BBoaHoe moBTOpEeHHE

BekTops!

12

@opMynHMpoOBaTh ONPENECICHUS W WUIIOCTPUPOBATh IIOHATUS BEKTOPA, €ro JUIMHBI,
KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB. BBINOIHATE IOCTPOCHUE BEKTOPA, PABHOTO CYMME U Pa3HOCTH
JIBYX BEKTOPOB, UCIIOJIb3Ysl IIPU 3TOM IPAaBWIA TPEYrOJbHHUKA U MapajuiesiorpamMma. lIpumensats
IIPAaBUJIO MHOTIOYIOJIbBHHKA IIPHM HAXO0XKIECHHM CYMMBI HECKOJIBKHX BEKTOpPOB. BBINOIHATH
IIOCTPOEHUE BEKTOPA, PABHOIO IIPOM3BEICHHUIO BEKTOpa Ha 4ucio. IIpUMEHATH BEKTOpBI U
JIEMCTBHS HAJl HUMHU [IPU PELLIEHUH N€OMETPUUECKHUX 3a1a4.

MeTtox koopauHAT

10

OOBSICHITH U WILTIOCTPUPOBATH MOHATHUS MPSIMOYTOJILHOM CUCTEMBI KOOPIUHAT, KOOPIUHAT TOUKH
U KOOpPAMHAT BEKTOpa. BBIBOIUTH M HCIONB30BATH MPHU PEHICHUU 3371a4 (HOpMYNbl KOOPAMHAT
CepeIuHBI OTPE3Ka, JITMHBI BEKTOPA, PACCTOSHUS MEX]Y IBYMs TOUKAMH, YPAaBHEHUS OKPYKHOCTH
Y MIPSMOM.

CooTHOLICHUSI MEKAY
CTOPOHAMH U yIJIaMu
TPeYroabHUKA

14

DopMyIMpoOBaTh U WLIIOCTPUPOBATh ONPEIEIECHNs CUHYCa, KOCHUHYCA U TaHreHca yrios oT 0 1o
180°. BbIBOAUTH OCHOBHOE TPHUIOHOMETPHYECKOE TOXKAECTBO M (POPMYJIBI TIPHBEIEHMS.
®opMyIHpoBaTh U JI0Ka3bIBATh TEOPEMBI CHHYCOB U KOCHHYCOB, MPUMEHATh UX MPHU pEIICHUN
TPeYroabHUKOB. OOBACHATH KaKk HCHOJB3YIOTCA TPUTOHOMETpHUYECKHEe  (QOopMysbsl B
U3MEPUTENIbHBIX paboTax Ha MeCTHOCTH. DOpMyYIHpPOBaTh ONPEIEICHUS YIila MEXy BEKTOpaMH
U CKaJIIPHOTO MPOU3BEACHMSI BEKTOPOB. BEIBOAUTH POpMYITy CKaJIIPHOTO IPOU3BEIEHUS BEKTOPOB
yepe3 KOOpAuHaThl BeKTOpoB. dopMynupoBaTb MU OOOCHOBBIBATH YTBEP)KICHHE O CBOMCTBaX
CKaJIIPHOTO IIpou3BeieHus. Vcrnonp30BaTh CKaISIpHOE IPOU3BEACHNE IPH PEILICHUH 3a/1au.

JIIMHA OKPYKHOCTH U
IUIOIIAAb Kpyra

12

DopMyIMPOBATH OMNpPEIECICHUE MPABUIBHOIO MHOTOYTrOJdbHHKA. POPMYIHPOBATh U J10KA3bIBATh
TEOpeMBbI 00 OKPYKHOCTSIX, ONMHUCAHHOW OKOJIO MPaBUILHOTO MHOTOYTOJILHUKA U BIHUCAHHOW B
Hero. BBIBOAUTH M UCHONB30BaTh (OPMYIBI ISl BBIYMCIEHHUS IUIOMIATU TMPABUIBLHOTO
MHOTOYTOJIbHHUKA, pagudyca BIMCAaHHOW M ONMCAHHOM OKpyXHOCTed. Pemars 3agaun Ha
MOCTPOCHUE TMPABUIBHBIX MHOTOYTONBHUKOB. OOBSACHATH TMOHSATHS JIUHBI OKPYKHOCTH H




wiomaay Kpyra. BeiBoanTh (GopMynsl UIs BBIYMCICHHS JJIHMHBI OKPY)KHOCTH W JUIMHBI JIyTH
OKPY)KHOCTH, IUIOIIAJM Kpyra M IUIOMIAAM KPYrOBBIX CEKTOpa M CerMeHTa. lIpuMeHsTh 3TH
(bopMyIIBI TP pEIICHUH 3a]1a4.

JBuKeHUs

10

OOBACHATH, UTO TaKOE€ OTOOpa)keHHE IUIOCKOCTH Ha ce0s, U B KAKOM Cllydyae OHO Ha3bIBACTCA
JBI)KEHUEM II0CKOCTU. OOBSICHATH, YTO TAKOE€ OCEBas CUMMETPHs, LEHTpaJbHAS CUMMETpHS,
napajieNIbHBIA MepeHoc U MoBOPOT. OOOCHOBBIBATh, YTO 3TH OTOOPaXKEHHUs TUIOCKOCTH Ha ceOs
ABIIAIOTCA JBWKEHUSAMHU. OOBACHATH, KakoBa CBS3b MEXIYy JBWKEHUSMU U HaJOXKEHUSIMHU.
WnmrocTpupoBaTh OCHOBHBIE BH/bl JBM)KEHUI, B TOM YHCIE C IHOMOILBIO KOMIBIOTEPHBIX
IPOTrpaMM.

HauaibHble cBeleHUs
U3 cTepeoMeTpun

Hrorosoe nosropenue

OOBACHATb, YTO TAaKOE MHOTOIPAaHHHMK, €ro TpaHH, pedpa, BeplIMHbI, auaroHaiau. Kakoii
MHOTI'OI'PAaHHHMK Ha3bIBAETCS BBIMYKJIBl. UTO Takoe n- yroibHas MpU3Ma, €€ OCHOBaHMs, OOKOBbIE
rpanu U OokoBble peOpa. Kakas mpusma Ha3blBaeTCs HPSAMOM, M Kakas HAKJIOHHOHM, 4TO Takoe
BBICOTa NIPU3MBbI, Kakas IpU3Ma Ha3bIBAaeTCS MNapajljieNieNUIe oM U Kakoi Mapaulesenumes
Ha3bIBaeTCsl NpAMOYrojbHbIM. dopmynupoBaTb M OOOCHOBBIBaTb YTBEP)KJIEHUS O CBOMICTBE
JUaroHajlell MapajieNenuesa M KBajapaTe AUaroHajlu MpsSMOYTOJbHOIO Mapajuleienunesa.
OOBACHATH, YTO TaKO€ 0OBEM MHOTOTPAHHUKA. BbIBOAMTH( ¢ moMomsio npuHimna Kasambepn)
dopmyny obveMa mpsMoyroipbHOro mapamienenunena. OObsICHITh. Kakoil MHOTOTpaHHUK
Ha3bIBACTCSl MUPAMUI0N, YTO TaKO€ OCHOBAaHME, BEpIIMHA, OOKOBBIE I'paHH, OOKOBBIE pedpa, U
BbIcOTa nMupamMubl. Kakas nupamuaa Ha3pIBaeTCsl MPaBUIBHOM, UTO Takoe arnodema MpaBUIIbHOM
nupamubl. 3HaTh GhopMyny oobeMa nupamuibl. OOBSICHATH, KAKOE TEJI0 HAa3bIBACTCS LIUIHMHIIPOM.
3HaTh, YTO TaKOE €ro OCh, BHICOTA, OCHOBAHUS, paauyc, OOKOBas MOBEPXHOCTh, 0Opa3yolue,
pa3BepTka 60KOBOM MmoBepxHOCTU. KakuMu ¢opmynaMu BelpaskaeTcst 00beM U IIIOIIaib O0KOBOM
NOBEpXHOCTU HUIUHAPA. OOBSACHATH, KAKOE TEJIO Ha3bIBAETCS KOHYCOM. 3HATh, UTO TAKOE €T0 OCh,
BBICOTa, OCHOBaHHUE, paauyC, OOKOBas TIOBEPXHOCTh, OOpa3yIOIINE, pa3BepTKa OOKOBOM
nosepxHocTu. Kakumu opMmynamu BepakaeTcsi 00beM U MII011ab O0KOBOI MOBEPXHOCTH KOHYCa
OOBsICHSTD, KaKasi IOBEPXHOCTh Ha3bIBaeTcs chepoil U Kakoe TeJIo Ha3bIBaeTcs mapoM. YTo Takoe
panuyc u auamerp coepsi(mapa). Kakumu dopmynamu BelpaskatoTcsi 00beM Iapa M IUIOIAab
cheprl. M300pakaTe W pacro3HaBaTb Ha PHUCYHKaxX MpHU3MYy, Hapajielienunes, MHUpamMHIYy,
LWIMH/P, KOHYC, 1Iap.




KpuTtepun u HOpMbI OlleHKH 3HAHU, YMEHUIl U HABBIKOB 00y4al0MXCH 10
MaTeMaTHKe.

1. Ouyenka nucemeHHbIX KOHMPOJIbHBIX PAOOM 00YUAIOWUXCA NO MAMEMAMUKE.
OTtMeTKa «5», eciu:

e paboTa BBINOJIHEHA MTOJIHOCTHIO;

® B IJIOTHYECKHUX PACCYXKICHUAX U 0OOCHOBAHUU PEIICHUS HET MPOOEIOB U OIIHUOOK;

® B pCUICHUM HET MaTreMaTHYeCKHX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTh, OIMCKA,
KOTOpas HE SIBJIAETCS CIEJCTBUEM HE3HAHUS WM HETIOHMMAaHUs y4eOHOro MaTtepuana).
OTMeTKa «4)» CTaBUTCS B CIECIYIOUIUX CIIydasiX:

e paboTa BBINOJIHEHA MOJHOCTHIO, HO 00OCHOBAHUS IIIAr0B PEIIECHUSI HEAOCTATOUHBI (€CITU
yMEHHE OOOCHOBBIBATH PACCYXIEHUS HE SIBISIIOCH CIIEHUAIBHBIM O0BEKTOM MPOBEPKH );

e JIONMYIICHbI OJHA OIMMOKAa WIM €CTh JIBa — TPU HEA04ETa B BBIKJIAJKAX, PUCYHKaX,
yeprekax wid rpadukax (ecim 3TU BHIBI paOOT HE SBISUIMCH CHEIUATBHBIM OO0BEKTOM
MIPOBEPKH).

OT1meTrka «3» cTaBUTCS, €CIIN:

e jomymieHo OoJjiee OJHOM OmMOKM Ui Oosiee JBYX — TPEX HEJOYETOB B BBIKJIAJIKAX,
yepTexkax WM rpadukax, HO oOywarommuiics oOsiazaer 00s3aTeNbHBIMU YMEHUSMH IO
IIPOBEPSEMOU TEME.

OTMmeTKka «2» CTaBUTCS, €CIIH:

® JIOMYIICHBI CYIIECTBEHHbIE OIMIMOKH, TMOKa3aBIlKe, YTO OOydaronuics He o0iamaeT
00s13aTEIbHBIMA YMEHUSMH T10 JAHHOU T€Me B MOJHOU Mepe.
OtmMmeTka «1» cTaBUTCS, €CIIN:

e paboTa mMOKa3zajlia MOJIHOE OTCYTCTBHE y OOy4aromerocsi o0s3aTeNbHBIX 3HAHUU U
YMEHUW TI0 TPOBEPSIEMOM TeMe WM 3HAYUTENbHAs YacTh pPaOOThI BBITIOJIHEHA HE
CaMOCTOSTEIBHO.

VYuurtenb MOXKET MOBBICUTh OTMETKY 32 OPUTHMHAIBHBIM OTBET HAa BOMPOC WU OPUTHHAILHOE
pelieHue 3a7adyu, KOTOpPbIE CBHJETEIBCTBYIOT O BBICOKOM MAaTE€MaTUYE€CKOM pPa3BUTHHU
oOyuJarolerocs; 3a peieHue 0osiee CI0KHOU 3a/laur WM OTBET Ha 00Jiee CIOKHBINA BOMPOC,
MpeI0KEHHBIE 00YUYaIOIIEMYCsl JOTIOJHUTENBHO MOCIE BBITIOJHEHUS UM KaKUX-THM00 JPYTrUx
3aJIaHUMN.

2. OyeHKa yCmHbIX 0MEemoe8 00yuaouuxca no Mamemamuxe

OTBeT O1IeHUBAETCA 0TMETKOM «5», €CIIH YUCHHUK:

® [IOJIHO PACKPBUI COJACpKAHUE MaTepuaia B 00beMe, IPETyCMOTPEHHOM TIPOTrPaMMOM U
y4eOHUKOM;

® W3JI0KWJI Marepuagl TpPaMOTHBIM SI3BIKOM, TOYHO UCIIOJIb3YyS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO Y CUMBOJIMKY, B OTIPEICJICHHOM JIOTMYECKOM MOCJIeI0BaTEIbHOCTH;

® [IPAaBUJILHO BBIMOJHUWI PUCYHKH, YEPTEKHU, TPaPUKH, COMMYTCTBYIOIINE OTBETY;

® [I0Ka3aJl yMEHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MTPUMEPAMU, IPUMEHSTH €€ B
HOBOW CUTYallUH MPHU BBHIMOJTHEHUH MPAKTUYECKOTO 3a]IaHHUS;

® MPOJAEMOHCTPUPOBAT 3HAHUE TEOPUM pPAHEE H3YUYECHHBIX COMYTCTBYIOIIUX TEM,
c(hOpPMHUPOBAHHOCTh M YCTOMYMBOCTH UCTIOIB3YEMBIX MTPU OTBETE YMEHUN U HABBIKOB;

® OTBEYaJ CAMOCTOSITENIbHO, 0€3 HABOASIINX BOIIPOCOB YUUTEJIS;



® BO3MOXKHBI OJIHA — JIB€ HETOUYHOCTH MPU OCBEIICHUU BTOPOCTENEHHBIX BOMPOCOB UJIU B
BBIKJIAJIKaX, KOTOPbIE YUCHHK JIETKO UCIIPABUJI MOCTIE 3aMEUaHUsl YUUTEIIS.
OTBeT OIICHUBAETCSI 0TMETKOM «4», €CITU YJIOBJIETBOPSAET B OCHOBHOM TPEOOBAHUAM Ha OLIEHKY
«5», HO TIPY TOM UMEET OJIUH U3 HEJIOCTATKOB:
® B U3JIOKEHUU JIOMYIIEHbl HEOOJBbIINE MPOOENbl, HE HCKa3WBIlIEe MaTEMaTUYECKOe
COJIep>KaHHE OTBETA;
e JIONYIICHbI OJWH — JIBa HEJOYETa MPHU OCBEIICHUU OCHOBHOIO COJEp>KaHHSI OTBETA,
UCIIPaBJICHHBIC MTOCIIC 3aMEYAHUS YUUTES,
® JIOMyUIEHBI OLIMOKA WM OoJee JABYX HEJOYETOB IPU OCBEIICHHH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIQ/IKAX, JIETKO UCIPABIECHHBIE MOCIE 3aMEUaHUs YUUTEIIS.
OTMeTKa «3)» CTaBUTCA B CHEAYIOMINX CIIyYasiX:
® HEMOJIHO PACKPBITO COJIEpKaHKE MaTepuana (CoaepkaHue u3a0keHo (hparMeHTapHo, He
BCET/1a MOCJIEA0BaTEIbHO), HO TTOKa3aHO 00Iee MOHMMAaHKUE BOMPOCca U MPOJIEMOHCTPUPOBAHBI
YMEHHSI, TOCTaTOYHBIE JJIsI YCBOCHUS TPOTPpaMMHOT0 Matepuarna (omnpenesensl « TpeboBaHusIMU
K MaTeMaTH4eCKOM MOJArOTOBKE 00YUAIOIUXCs» B HACTOAIIEH ITPOrpaMMme Mo MaTeMaTUKe);
® UMENUCh 3aTPy/THEHUS WM JOMYLIEHbl OIIMOKKM B OIpPEACICHUH MaTEeMaTUYECKON
TEPMHUHOJIOTHH, YEPTEkKaX, BBIKIAAKAX, HCIPABICHHbIE IIOCJIE€ HECKOJIbKHX HAaBOJSIIHNX
BOIIPOCOB YUHTEIIS;
® YYCHUK HE CIIPABWJICS C MPUMEHEHHEM TEOPUU B HOBOW CHUTyallUU MPHU BBHINOJHECHUU
MPAKTUYECKOTO 3aJJaHN s, HO BBIIIOJIHUII 3a/IaHus 00s13aT€JIbHOTO YPOBHS CIOKHOCTHU O JAHHOU
TEME;
® MpU JOCTATOYHOM 3HAHUU TEOPETHYECKOr0 MaTepualia BbISABJICHA HEAOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.
OTMeTKa «2) CTaBUTCS B CJICAYIOUIUX CIydasx:
® HE PacKpbITO OCHOBHOE COJIepKaHUE Y4eOHOro MaTepurarna;
e O0OHapyXEHO HE3HAHWE YUYCHHKOM OoJbliel Win HaubOojee BaKHOU yacTu yueOHOTo
Marepuana;
® JIONMYIICHBI OMUOKK B OMpPECICHUN MOHATHMI, IPU UCIOJIH30BAaHUU MaTeMaTUYECKON
TEPMUHOJIOTHH, B PHUCYHKaX, YepTexax WM rpaukax, B BBIKJIAIKAX, KOTOPbIE HE
HCIIPABJICHBI M1OCJIE HECKOJIBKUX HABOJAIIUX BOIIPOCOB YUHUTEIIS.
OtmeTka «1» cTaBUTCS, €CIIN:
® VYCHHK OOHApYXXWJ TMOJHOEC HE3HAHWE W HEMOHMMaHUE W3y4yaeMOro Y4eOHOTro
Marepuajia WiIM HE CMOI OTBETHTh HM Ha OJMH W3 IOCTABJICHHBIX BOIPOCOB IO
M3y4YEHHOMY MaTepuaiy.

O6mas knaccupuxkanus ommnodOoK.

[Ipu oueHke 3HaHUM, YMEHUH M HaBBIKOB OOYYaIOIIMXCS CIEIYET YYUTHIBATH BCE OIIMOKU
(rpyOble 1 HETPYObIe) U HETOUETHI.

I'pyObIMM cCHHUTAOTCH OIINOKM:

- HE3HaHWE OIPENENICHUsI OCHOBHBIX MOHATHNA, 3aKOHOB, IPABUJI, OCHOBHBIX MOJIOKEHUN
TEOpUH, He3HaHue (PopMy, OOIIETIPUHATHIX CUMBOJIOB 0003HAUYECHUN BEMYMH, €IUHUI] UX
U3MEPEHHS;

- He3HaHWE HaMMEHOBAHWM €TMHUIl U3MEPEHUS;

- HEYMEHHE BBIJICIUTH B OTBETE IJIaBHOE;



- HEYMEHHE NPUMEHSTh 3HaHHUS, AITOPUTMBI IJIs PELLICHUS 3a/1a4;
- HEyMEHHME JIeJIaTh BbIBOJIbI U 0000IEHUS;
- HEyMEHME YUTATh U CTPOUTH IPAPUKHY;
- HEyMEHHME I10JIb30BaThCs IEPBOUCTOUHUKAMHU, YUCOHUKOM U CIIPABOYHUKAMU;
- IOTepsl KOPHS WM COXPAaHEHHUE IIOCTOPOHHETO KOPHSI;
- orOpacbiBaHue 0e3 0ObSICHEHUH OJTHOTO U3 HUX;
- paBHO3HAYHbIE UM OIINUOKH;
- BBIYHCIUTENIbHbIC OMIMOKH, €CITH OHH HE SIBIISIOTCS OMMCKOM;
- JIOTUYECKHUE OMIHOKH.
K HerpyObIM o1mOKam cjeayeT OTHECTH:
- HETOYHOCTbH ()OPMYIIUPOBOK, OTpPEeIICHUH, MOHSATHI, TEOPHUil, BHI3BaHHAS HEMOIHOTOMN
0XBaTa OCHOBHBIX MPHU3HAKOB OINPEAEIISIEMOr0 TOHITHS UM 3aMEHOU OJHOTO - IBYX U3 3THUX
MIPU3HAKOB BTOPOCTENEHHBIMH;
- HETOYHOCTb IpaukKa;
- HEpaILMOHAJIBHBIN METOJl pElICHUs 3aJayd WM HEJIOCTAaTOYHO MPOAYMAaHHBIN IUIAH
0TBeTa (HapyllIeHUE JIOTUKH, [TOJIMEHA OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);
- HEpalMOHAJIbHBIE METO/IbI pa0OThI CO CIIPABOYHOMN U JIPYroi JIUTEpaTypou;
- HEYMEHHUE pellaTh 3a/1a4u, BHIIIOJIHATh 33JaHUs B OOIIEM BU/IE.
Heno4yeramm sBISIIOTCS:

- HEepalMOHAJIbHbIE IPUEMbI BEIYMCIIEHUNA U TPeoOpa30BaHHUI;

- HEOpPE)KHOE BBIMIOJHEHUE 3aMKCEH, YEPTEKEN, CXEM, TPaUKOB.

KonTpons 3YH npennaraercs npu npoBEAEHUN MAaTEMATUYECKUX TUKTAHTOB, TPAKTUYECKUX
paboT, CaMOCTOATENBHBIX Pa00T 00YYarOUIEro U KOHTPOJIUPYIOIIErO BUAA, KOHTPOJIBHBIX
paboT, UTOTOBBIX PadbOT



