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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C HOPMAaTHBHO -IIPaBOBBIMH JOKYMEHTAMHU:
1. ®enepanbuelii 3akoH «O0 obpasoBanuu B Poccuiickoit ®enepanum» ot 29.12.2012 N 273-

@3 (pex. ot 12.05.2019r.)

2. ®enepanbHBIi TOCYIapCTBEHHBIA 00pa30BaTENbHBIN CTAaHIAAPT CpeJHETo 00Iero oOpa3oBaHUS,
YTBEPKIEHHBIN NMPUKAa30M MHHHCTEPCTBA oOpa3oBaHus M Hayku P® or 17.05.2012 1. Ne 413

(penakuums ot 29.06.2017 r.)

3. CanlluH «CanutapHo-3mHAEeMHOIOTHISCKHAE TPEOOBAHUS K YCIOBUSAM M OpraHU3aIuu 00ydeHUS
B 00meo0Opa3oBaTeNbHBIX  VUPSKIOCHUSIX»  (YTBEPXKACHBI  IIOCTaHOBICHHEM [ J1aBHOTO
rOCyAapCTBEHHOT'0 caHuTapHOro Bpada PD ot 29 mekabps 2010r. Nel189, 3aperucTpupoBaHHBIM B
Muntocre Poccun 3 wmapra 2011r., peructpanuoHHblif HoMep 1993 ¢ u3MEHEHUSIMH WU

nomonueHussMu ot 29 utons 2011r., 25 mexadps 2013r., 24 Hos6ps 2015r., 2020r )

4. OcHOBHOW 00pa3oBaTeNbHON MporpaMMbl cpeaHero obmiero obOpazoanus ['BOY COII c.

JeBne3epkuHo

OO6pazoBaTenbHBIH IMpoliecc oO0ecreuuBaeTcsl ydeOHUKaMHU, BXOJAIIMMU B JeicTByromui (enepaabHbIit

MepevYeHb YIYCOHUKOB.
[MepeueHb yIEOHUKOB €KETOIHO YTBEPIKIACTCS IPUKA30M TUPEKTOPA IO MIKOJIE.

s roga B roJ OTMCTKH Ha OI'D o maTeMaTuKe HUKE, YEM 11O BCEM OCTAJIbHBIM IMPEAMCTAM.
I/ICXO,Z[H 13 3TOTO B 9 Kilacce M3 MIKOJBHOIO KOMIIOHEHTA JIOG&BJ'IGHO Ha U3Yy4YCHUC NTpCAMETA

MmateMaTuka (anrebpa 0, 5 gaca (17 yacoB B rom)) Ha moBTopeHHe (MOATOTOBKY K AK3aMEHaM ).

IInanupyemsble pe3yabTaThl.

Kypc maremaTtuxu 5-6 kiaccoB siBiseTcsl GyHIaMEHTOM I MaTeMaTHUECKOTO 00pa3oBaHUS U
Pa3BUTHS IIKOJIHHHUKOB, IOMUHHUpYIOMIEH (YHKIMEH IMpH ero M3y4eHWH B 3TOM BO3PACTE SBISICTCS
HMHTEJUIEKTYalbHOE Pa3BUTHE yyaliuxcsa. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIEHMM HOBBIX U paHee
YCBOGHHBIX 3HAHHUM, O00S3aTEABHBIX M [OMNOJHHUTENBHBIX TEM M H3YYEHHUS, a TaKKe YUHUTHIBAET
BO3pacCTHbIC U HHANBHIyaJIbHBIE OCOOCHHOCTH YCBOCHUS 3HAHUN yUAIIHMUCS.

IIpakTHueckas 3HaYMMOCTb ILIKOJIBHOTO Kypca MaTEeMAaTHKH 5 -6 KJIACCOB COCTOMT B TOM, 4TO
peaMeToM e€ HW3YyYeHHs SBISIOTCA IPOCTPAHCTBEHHBIE (QOPMBI M KOJMYECTBEHHBIE COOTHOIICHHS
peanbHOro Mupa. B coBpemeHHOM oO0liecTBE MaTeMaTHdecKas IOArOTOBKA HEOO0XOAMMAa KaXAOMY

YCJIOBEKY, T.K. MATEMATHUKaA IIPUCYTCTBYECT BO BCEX cdoepax YeJIOBEUECKOM NeATEIbHOCTH.



Matematuka SBJISIETCS OMHUM W3 OMOPHBIX INKOJBHBIX MPEAMETOB. MaTeMaTndecKue 3HAHUS U
YMEHHS HEOOXOAMMEBI ISl M3y4YCHHS anreOphl U TeoMeTpuu B 7 -9 Kiaccax, a Takke IS H3yICHHS
CMEKHBIX JUCUIHUIUINH.

OnHOll M3 OCHOBHBIX IeNiell M3y4YCHHsS MATEMATHUKH SBJSICTCS PAa3BUTHE MBIILUICHUS, TPEKIe
Bcero abcTpakTtHOro MbinuieHUsS. C TOYKH 3pCHUS BOCIUTAHHS TBOPYECKOH JTHYHOCTU OCOOCHHO BaXKHO,
Y9TOOBl B CTPYKTYPY MBIIUICHUS YyYallUXcs , KPOME QITOPUTMUYECKHX YMEHUN M HABBIKOB, KOTOPBIE
c(hOopMyTUPOBAHBI B CTAaHAAPTHHIX MpPaBHiIaX, POPMYIax M aITOPUTMAX NEHCTBUIA, BOILIH YBPUCTUICCKHE
npuéMbl Kak OO0INEro, Tak W KOHKPETHOTO Xapakrepa. DTH TMPUEMBI, B YaCTHOCTH, (GOPMHUPYIOTCI TpU
MOKWCKE pEIICHUs 3aJad BBICIIUX YPOBHEH CIOXKHOCTH. B mporecce W3y4YeHHS MAaTEeMaTHKU TaKkKe
(hOPMUPYIOTCS ¥ TaKWE KayecTBa MBIIUICHUS, KaK CHJIa U THOKOCTh , KOHCTPYKTHBHOCTh M KPUTHYHOCTb.
s amanTanpd B COBpEMEHHOM HH(GOPMAIIMOHHOM OOIIECTBE BaXXHBIM (DAaKTOPOM  SIBISECTCS
(hopMupoBaHHE MATEMAaTHYCCKOTO CTHJIS MBINUICHHUS, BKIIOYamomee B ce0s HHAYKIWIO U IeAYKIHIO,
0000IIIeHHE U KOHKPETHU3AIHIO, aHAIM3 M CHHTE3, KIaCCH(HUKAIUIO U CHCTEMAaTH3aInio, abcTparupoBaHue
U aHAJIOTHIO.

OOydenne wmaremMaTHKe OAaET BO3MOXKHOCTD INKOJIHHHKAM HAYYHTHCS IUTAHHPOBATH CBOIO
IeSITeNPHOCTh, KPUTHYECKH OIICHWBATH €€, NMPHHHMATh CaMOCTOSITCIbHBIC PEUICHHS, OTCTaWBaTh CBOH
B3TJISABI B YOCXKICHUS.

B mpomecce wu3ydeHMS MaTeMaTHKH IIKOJIBHUKH Yyd4aTcs HW3JIaraTb CBOM MBICIH SCHO H
HCYEPIBIBAIONIE, TPUOOPETAIOT HABBIKM YETKOTO M IPAMOTHOTO BBIIONHEHHS MATEMAaTHYECKHUX 3aIHCEH,
IIPH STOM HUCIOJIB30BaHUE MaTEMaTHUECKOTO SI3bIKA TIO3BOJISIET PAa3BUBATh y YYAIINXCS TPAMOTHYIO YCTHYIO
Y IHCEMEHHYIO PeYb.

3HaKOMCTBO C HCTOPHEH pa3BUTHS MaTeMAaTHKH Kak HAyKd (QOPMHPYET Yy ydamuxcs
MPEICTaBJIICHUE O MATEMATHKE KaK YaCTH OOIICUEITOBEUSCKON KYIbTYPHI.

3HAYUTENPHOEC BHHMAaHHE B H3J0KCHHH TEOPETHYECKOr0 MaTepuana Kypca YACIAETCS ero
MOTHBAIIUH, PACKPBITHIO CYTH OCHOBHBIX MOHATHH, uaei, MeTonoB. OOy4yeHHe OCTpOeHO Ha Oa3ze Teopuu
Pa3BHBAIOIIETO OOYYCHHUS, YTO JOCTHTACTCS OCOOCHHOCTSAMHU H3JIOKEHHS TEOPETHYSCKOrO0 Marepuajga H
VIPaKHCHUSIMUA Ha CPaBHCHHE, aHAJIN3, BBIJACICHHE TJIABHOTO, YCTAHOBJICHHE CBS3CH, KIACCH(HUKAIIHIO,
ob0obmierne u cucremarnszanuio. Ocobo akKIEHTHPYIOTCS COAEPIKATENBHOE PACKPBITHE MATEMAaTHYECKHX
HOHHTHﬁ, TOJIKOBAHUE CYIIHOCTU MATEMAaTHYCCKHUX METOIOB H O6HaCTI/I UX NPUMCHCHUA, JEMOHCTpAaLA
BO3MOKHOCTEH NPUMEHEHMs] TEOPETUYECKUX 3HAHMM [ pelieHus 3ajad MPUKIAJIHOrO XapakTepa,
HalmpuMep pCeHICHUA TEKCTOBBIX 3aJa4d, JACHCKHBIX W NPOUECHTHBIX paCIIéTOB , YMCHHE II0JIb30BaTbCA
KOJIMYECTBCHHON MH(pOpManueil, MpeACcTaBICHHON B pa3iuyHBIX (opMax, YMEHHE YHTaTh TpaduKH.
Oco3HaHHe OONIETO, CYIIECTBEHHOTO SIBIISIETCS OCHOBHOW 0a30¥ JUIsi pellieHus yhnpaxHeHuH. BaxHo

MPpUBOAUTH ACTAJIbHBIC IMTOSICHCHUS K PEIHICHUIO TUITIOBBIX pra)KHeHHﬁ.



OTHUM pacKphIBaeTCs CyTh METOAA, MOAX0/a, IPEIaracTcs allrfOPUTM UM 3BPUCTUYECKAS CXeMa PE LICHHUS
YIPaXHEHUH ONPEEIEHHOIO TUIIA.

Kypc amredpsr 7-9 knaccoB sBusercs 0a30BBIM A MaTeMaTHYECKOTrO
00pa30BaHUs U Pa3BUTUS IIKOIBHUKOB. ANredpandeckue 3HaHUs U YMEHUS HEOOXOIUMBI JUIsl U3yUeHUs
reoMeTpuu B 7-9 xiraccax, anreOpbl M Hadan MaTeMaTHdeckoro aHamusa B 10-11 kiaccax, a Takxke Uit
U3Y4EHUS] CMEKHBIX IUCLUILINH.

IIpakTHueckas 3HAUUMOCTh HIKOJIBHOIO Kypca aiaredpbl 7-9 KiIaccoB COCTOUT B TOM, 4YTO
OpeIMeToM €€ H3Y4YCHHs SIBISIOTCS KOJIMUYCCTBEHHBIC OTHOIIEHHUS U IPOLECCHl PEAJbHOTO MUDA,
ONUCAaHHBIE MaTEMAaTHUYECKUMHU MOJEIsIMHU. B coBpemMeHHOM oOmiecTBe MaTeMaTHuecKas IOATOTOBKA
HeoO0XOoAMMa KaKIOMY 4YeJIOBEKy, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BceX c(epax ueroBedecKou
JeSITeIEHOCTH.

OnHOW W3 OCHOBHBIX IIeNIed HM3y4eHHUs anreOpbl SBIAETCS Pa3BUTHE MBIIUICHHUS, HPEXIe
Bcero ®dopMupoBaHHEe aOCTPAaKTHOTO MBIIUICHHS. B mporecce wu3ydeHHs anreOpul (opMuUpyeTcs
JIOTHYECKOEe M JITOPUTMHUYECKOE MBIIUICHHE, a TaK)Ke TaKHe Ka4eCTBa MBIIIICHHS, KaK CHIa U THOKOCTS,
KOHCTPYKTHBHOCTb M KPHUTHYHOCTh. I amamTannyu B COBPEMEHHOM HH(GOPMAIIOHHOM OOIIecTBe
BaXHBIM (DaKTOpPOM SBiIAETCS (POpMHpOBAHHE MAaTEMaTHYECKOTO CTIJIA MBIIUICHHS, BKIIOUalomee B ce0s
WHAYKOWIO ¥ AEOyKOuio, 00oOIIeHHe M KOHKPETH3alWIo, aHalW3 M CHHTE3, KIAaCCH(QUKAIHI0 WU
CHCTeMAaTH3aII0, abCTparnpoBaHie U aHAIOTHIO.

OOyuenne anrebpe naéT BO3MOXKHOCTh INKOJBHHUKAM HAyYHUTbCA IITAHUPOBATh CBOIO
JesTeNbHOCTh, KPUTHYECKH OIIEHUBATh e, NMPHUHUMATh CaMOCTOSTEIbHBIC PEIICHHS, OTCTanBaTh CBOM
B3TJIABI M YOCXKICHHS.

B mpomecce wm3ydeHus anreOpbl IIKOJBHUKHM YYaTCsl H3/araTh CBOM MBICIH SICHO U
HCYEPIBIBAIONIE, TPUOOPETAIOT HABBIKM YETKOTO M I'PAMOTHOTO BBHINOJIHEHUS MaTeMaTHYECKHUX 3alMCceH,
IIPYU 3TOM HCHOJIH30BAaHHE MaTEMAaTHUYECKOTO SI3BIKA MTO3BOJISIET Pa3BUBATH Y YUAIIMXCS TPAMOTHYIO YCTHYIO
U IHCHMEHHYIO PeUb.

3HAKOMCTBO C HCTOPHEH pa3BUTHS anreOphl Kak HayKu GpopMupyeT Y ydaIuxcs IpeCcTaBlIeHUE
00 anreOpe Kak 9acTH 00IIEYeTIOBEUECKOM KYIbTYpPHI.

3HaYNTEIbHOE BHUMAHHE B H3JIOKEHHH TEOPETHYECKOTO MaTepuaia Kypca yIesieTcs ero
MOTHBAIINH, PACKPHITUIO CYTH OCHOBHBIX MOHATHH, UAeH, MeTo0B.. O0yUueHHe TOCTPOCHO Ha 0a3e Teopun
pa3BHBamONIEro oOyYeHHs, YTO JOCTUIaeTCS OCOOCHHOCTSIMH H3JIOXKECHHS TEOPETHYECKOro MaTepuana u
yIpa)XHEHUSIMU Ha CpPaBHEHUE, aHAJN3, BBIACICHHUCE TJIaBHOTO , YCTAHOBJICHHE CBS3EH,, KIacCH(UKALHUIO,
o0oOmeHne u cucreMarusanuio. Oco0o aKIMEHTUPYIOTCS CONEP’KAaTENbFHOE PACKPBITHE MAaTEMaTHUYECKUX
MOHATHH, TOJKOBAHUE CYIIHOCTH MAaTEMaTHYECKHX METOAOB M OOJIACTH MX MPUMEHEHUS, AEMOHCTpaIHs

BO3MOKHOCTEH OPUMCHCHUSA TCOPECTUICCKUX 3HAHUM JJIsI pemICHuA p83H006p8.3HBIX 3agad



MPHUKIAIHOTO XapakKTepa, HalpuMep pelIeHHS TeKCTOBBIX 3ajad, JCHEKHBIX W MPOICHTHBIX Pacuéros,
YMEHHUE MOJIb30BaThCS KOJIMYSCTBCHHOW HH(pOpMAIMEH, MPEICTABICHHOW B Pa3lUYHON (opMme, yMeHHE
gutath rpaduku. Oco3HaHHWE OOINEro, CYIISCTBEHHOTO SBJISIETCS OCHOBHOW 0a3oil uis pemieHus
yIpakKHeHuH. BakHO NPUBOAWUTEH JAETalbHBIC MOSCHCHHS K DEHICHHIO THUIOBBIX YIPAXKHEHUH. OTHM
pacKphIBaeTCs CyTh METOJAA, MOAXONa, MPEANaraeTcs alrOpUTM WM DIBPHCTHYECKAs CXEeMa peIICHUs
YIPaXHEHUH ONPEEIEHHOrO TUIIA.

[IpakTHyeckas 3HAYMMOCTH IKOJIBHOTO Kypca TeOMETPUH 7-9 KIacCOB COCTOUT B TOM, UTO
MpeIMETOM €€ U3YyUeHUs ABISIOTCS MPOCTPAHCTBEHHBIC (JOPMBI U KOJIMYSCTBCHHBIC OTHOIICHUS PEabHOTO
Mupa. B coBpemeHHOM 0OIIecTBe MaTeMaTH4ecKas MOJITOTOBKA HEOOXOoquMa KaXKIOMY YENOBEKY, T.K.
MaTeMaTHKa MPUCYTCTBYET BO BCEX Cepax YeNOBEUECKOMN NeATEIbHOCTH.

['eoMeTpus ABIAETCS OJHHM M3 OIMOPHBIX IMKOJBHBIX MPeAMETOB. [ eOMeTpruiecKue 3HaHUS
W YMEHHUS HEOOXOIMMBI JJI M3YYCHHS JAPYTHX IIKOJBHBIX TUCHUIUIMH (DPusuka, reorpadus, XuMus,
nHDOpPMAaTHKA U JIp.)

OnHOM W3 OCHOBHBIX IIeJieH W3ydeHHE TEOMETPHH SBJSETCS Pa3BHTHE MBIILICHHUS, MIPEXKIE BCETO
(hopMupoBaHUE aOCTPAKTHOTO MBIIUICHHS. B mporiecce n3yueHus reoMeTpun GOPMHUPYIOTCS JIOTHYECKOE U
QITOPUTMHYECKOE , a TAK)KE TaKWe KadyecTBa MBINIJICHHS, KaK CHJIa W THOKOCTh, KOHCTPYKTUBHOCTH U
KPUTHYHOCTB. {71 aganTaiuu B COBpEeMEHHOM MH()OPMAIIHOHHOM O0IIeCTBE BAXXHBIM (PAKTOPOM SIBJISETCS
(hopMHpOBaHHE MATEMATHYECKOTO CTHJIS MBIIUICHUS, BKJIFOYAIOIIET0 B CeOSl MHAYKIHIO M JEAYKIUIO,
00001IIeHNe U KOHKPETH3AIUIO, aHAIM3 M CHHTE3, KIACCH(HUKAIUIO U CHCTEMAaTH3aIliio, abcTparupoBaHue
M aHaAJOTHIO.

OOyuyeHue reoMeTpuH JaéT BO3MOXHOCTH IIKOJBPHHKAM HAYYHTHCS IUIAHHPOBATH CBOIO
JeATEIbHOCTh, KPUTHYECKH OICHWBATh €€, NMPUHUMATh CaMOCTOSTEIbHBIC PEIICHHS, OTCTABaTh CBOH
B3TJIA4bl U y6e)K,Z[eHI/I$[.

B Hpouecce I/I3y'~IeHI/IH FeOMeTpI/II/I IIKOJIBHUKHN y‘laTCH ui3jgaraTb CBOM MBICIU SICHO U
chepnta}ome, HpI/IO6pCTaIOT HaBbIKHN I'IéTKOI“O BBIIIOJIHCHUSA MAaTEMATUYCCKUX 33]’[]406171, HpI/I 3TOM
HCII0JIb30BAHME MATEMATUYECKOTO S3bIKa II03BOJISET pPa3BUBATh y Yy4YallUXCs TIPaMOTHYKO YCTHYIO U
HI/ICLMGHHy}O pe‘H).

3HAKOMCTBO C HCTOpHEH pa3BUTHS TEOMETPUH KaK HAayKd (OpMHpYeT y ydamumxcs
MPEICTABICHUE O TEOMETPHH KaK YaCcTH OOIICUYCIIOBEYECKON KYIbTYPHI.

3HAYUTEIbHOEC BHUMAHKUE B H3JI0KCHUU TEOPETHYESCKOTO MaTepHaia Kypca yAeasIeTCs ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX NMOHATHH, HacH, MeTonoB. OOyueHne IOCTPOeHO Ha 06a3e TeopHH
pPa3BHUBAONIETO OOYUYEHHS, YTO JOCTHTACTCS OCOOCHHOCTSAMHU H3JIOKEHHS TCOPETHYCCKOrO0 Marepuaia H
YIOPaOKHCHUSMHM Ha CpaBHEHHWE, aHajU3, BBIJCJIICHHE TJIABHOTO, YCTAHOBJIICHHE CBS3CH, KIACCH(PHUKAIIUIO,

JIOKa3aTeJIbCTBO, 0000IICHHE U



cucremaruzanuio. Ocob0 aKLUEHTUPYIOTCA COAEp)KaTeIbHOE pPACKPBITHE MaTeMaTH4ecCKUX IOHATHH,
TOJIKOBaHWE CYIIHOCTH MAaTeMaTHYECKUX METOJO0B M O00JaCTH WX MpPHUMEHEHHs, JeMOHCTpaLus
BO3MOXKHOCTEH NPHMEHEHUS! TEOPETUYECKUX 3HAHWH JUIs PEelIeHus] pa3HOOOpas3HBIX 3a/1ad HPUKIaTHOTO
xapakrepa. Oco3HaHHE OOILIETO, CYIIECTBEHHOI'O SBISIETCS OCHOBHOU 0a30i I pelleHus yIpaKHEHHH.
OTHM pacKpbIBaeTcs CyTb MeETOAa, NpeAjaraeTcs ajiropuTM WM DBPUCTHYECKAs CXeMa peIleHHs

YIpa)KHEHUH OoNpenenEHHOro TUIIa.

OO6mrast xapakTepuCTHKa Kypca
MaTeMaTHKH B 5-9 Kimaccax

Conepkanue mamemamuieckoeo 06pazoéanusi ¢ 5-6 Kiaccax MpeCTaBICHO B BUIC CICIYIOIIUX
COJIepXKaTeNIbHBIX Pa3/IeOB: «Apudpmetnka», «4ucnoBbic U OYKBEHHBIC
BBIpaXKCHHs. YpaBHeHUs», «[eomerpuueckue ¢Gurypbl. l3MepeHHEe T'e€OMETPUYCCKUX BEIUYHHY,
«ONeMEeHThl CTaTHCTUKH, BEpPOSITHOCTH. KoMOWHATOpHBIC 3amauuy. «MareMaTHKa B HCTOPUICCKOM
pa3BUTHI»

Conepkanue paszziena «ApudmeTuka» CIyKUT 0a30i IS JANbHEHIIEr0 M3YYCHUS YYalMMHUCS
MATEeMaTUKH M CMEKHBIX JHCHUIUIMH, CIIOCOOCTBYET pPAa3BUTHIO BBIUMUCIHUTEILHON KYIbTYpHl H
JIOTHYECKOTO MBIIICHUS, (POPMUPOBAHUIO YMEHHsI TIOJIH30BAThCS aNTOPUTMAMU, a TAKKE MPHUOOPETCHUIO
MPAKTHYECKUX HABBIKOB, HEOOXOJIUMBIX B TIOBCEJIHECBHOW JKM3HU. Pa3BHTHE TOHATHS O YHCIIe CBS3aHO C
W3yYCHHEM pAalMOHAIBHBIX YHCEN: HATypaJbHBIX YHCEN, OOBIKHOBEHHBIX H JIECATHYHBIX APOOCH,
MOJIOXKHUTEIBHBIX U OTPULIATEIBHBIX YHCEI.

Conepxanue paszena «HuciioBble M OyKBEHHbBIC BBIPAXKCHUS. Y paBHEHHS» (QOPMHUPYIOT 3HAHUS
0 MareMaTthdeckoM s3bike. CyIIecTBeHHass pPOJb TPU 3TOM OTBOJUTCS OBJAJACHHIO (OpPMaIbHBIM
anmapaToM OYKBEHHOTO HMCUHCICHHs. V3ydeHne maTtepuania criocoOCTBYyeT (POPMHUPOBAHHIO Y YYaIIHXCS
MaTeMaTHYECKOTO alnapara pelieHus 3aaq ¢ MOMOIILI0 YpaBHEHUH.

Conepsxanue pasaena »I'eomerpudeckue GUrypsl. 3MepeHne reoMeTpUIeCKUX BEITHUNHY,
dbopMHUpYeT y yYalUXCs TOHSTHS TE€OMETPHYECKUX (UTYp Ha IJIOCKOCTH M B TPOCTPAHCTBE,
3aKjazbpiBacT (OPMUPOBAHUS TCOMETPUUYCCKON «peur», Pa3BHBACT MPOCTPAHCTBEHHOE BOOOpa)KCHHE U
JIOTMYECKOE MEIIIIEHHE.

Coaepxanue pasnuena «IJEMEHThI CTATHCTHKH, BEpOATHOCTH. KoMOWHATOpHBIC 3agauym» -
00s13aTeTbHBIII KOMIIOHEHT LIKOJBHOTO 00pa30BaHUs, YCHIMBAIOIIMN €ro NMPHUKIAIHOEC M IMPAKTUYIECKOE
MpUMeHeHne. ODTOT MaTepual HeoOXoIuM TpekJae Bcero il (QOPMUPOBAHHS Yy  ydyaliuxcs
(YHKIIMOHAJIIBHOW T'PaMOTHOCTH, YMCHHS BOCIPHHHMATh W KPUTHYECKH aHAJIM3UPOBATH HH(OpMALHIO,
MPEJICTABIICHHYI0 B pa3IMYHBIX (opMax, TOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX pPeallbHbIX

3aBHCUMOCTEHN, TPOU3BOIUTH MPOCTEUIIINE



BEPOATHOCTHBIE pPAcYEThl. l3ydeHne OCHOB KOMOMHATOPUKH MO3BOJHUT YYalIeMyCsl OCYIICCTBISATH
paccMOTpeHue ciydaen, mepedop BapHaHTOB, B TOM YHCIIE B IPOCTEHIINX MPUKIAIHBIX 3a0a9axX.

Paspmen «MaTeMaTuka B MCTOPUYECKOM pPa3BUTHU» MpeJHA3HAuYeH Uil (OPMHUPOBAHUS
IpEeJICTaBICHUN 0 MaTeMaTHKEe KaK YacTH YelOBEUYECKON KYNbTYpBI, JUIsl OOILEro pa3BUTHUS IIKOIBHUKOB,
JUIS CO3AAaHUS KyJIbTYpPHO-UCTOPUUIECKON Cpeibl O0yUeHHUS.

CopepxxaHue kypca aneebpv: B 7-9 kinaccax MpeJCTaBICHO B BUJE CICAYIOIIMX pa3JelioB:
«Anrebpay», «HucnoBele MHOXECTBa», «DYHKIUNY», «DIEMEHTHl NPUKIAJAHON MaTeMaTHKU», «Anredpa B
UCTOPHUECKOM Pa3BUTUN
Conepxxanune pazgena «Anredpa» ¢GopMupyeT 3HaHHA O MaTeMaTHYeCKOM  S3BIKe,
HeOoOXOAMMBIE [UIsi pPELUICHHS MaTeMaTH4eCKUX 3aJad, 3aJad U3 CMEXHBIX JUCIUIUIMH, a Takxke
MpaKTUYECKUX 3a/ad. M3yueHne MaTepuana cnocooCcTByeT (POPMUPOBAHUIO Y YUAIIUXCSI MATEMaTHUECKOTO
amnmapaTa peleHus 3a7ad ¢ IOMOIIBI0 YPaBHEHUH, CHCTEM YpaBHEHHUH U HEPAaBEHCTB.

Matepuan AaHHOTO pasfena IpeACTaBlIeH B acleKTe, CIOCOOCTBYOLIEM (OPMHPOBAHUIO Y
YUYaIHUXCsl YMEHUS TOJb30BaThCs anropuTMaMu. CyIIEeCTBEHHAs POk NPH 3TOM OTBOJUTCS Pa3BUTHUIO
QITOPUTMHYECKOTO MBIIUICHHUS - BAYKHON COCTABISIONIEH HHTEIUIEKTYalIbHOTO Pa3BUTHS YEIOBEKa.

Copepxkanne pasgena «UnciaoBble MHOKECTBA» HAIEJICHO HAa MaTeMaTHUYeCKOE pa3BUTHE
yJammxcs, GOpMUPOBaHUE Y HUX YMEHHUS TOYHO, COKATO M SICHO M3JIAraTh MBICIH B YCTHOU W MACEMEHHOU
peun. MaTepuan pasiena pa3BHBaeT MOHATHE O YHCIE, KOTOPOE CBA3aHO C M3YUYCHHUEM JCHCTBHUTENHH BIX
qrced.

Henp comepkanust pazgena « DyHKOIHN»- IMONYyYEHUE MIKOTPHUKAMH KOHKPETHBIX 3HAHHHA O
(YHKIIMH KaK BaKHEUIIIeH MaTeMaTHIeCKOH MOJIEIH [T OTIMCAHUS U MCCIIETOBAHUS IIPOLIECCOB U SIBICHUH
oKpykatomero Mupa. CoOTBETCTBYIOIIUI MaTepHall CIOCOOCTBYET Pa3BUTHIO BOOOPAKCHUS U TBOPUECKUX
CHOCOOHOCTEH y4YamIuXcs, YMEHHIO HCIOJb30BATh pPA3JIMYHBIC SI3BIKH MAaTEMAaTHKH (CIOBECHBIH,
CUMBOJIMYCCKH, rpaduiIecKuil ).

CopepxxaHue pasfena « OIEMEHThl NMPHUKIAJHOW MaTEMaTHKM» PACKPBIBAECT MPUKIAJHOE U
MPAKTUYECKOE 3HAYEHUE MAaTeMaTHKH B COBPEMEHHOM MHpe. Marepuan JaHHOTO pasfesla CIoCOOCTBYET
(OpPMHUPOBAHUIO YMEHHUS TPEACTABIATh M AaHAIM3UPOBATH PA3IUYHYI0 HH(POpPMANNIO, MOHUMAHUIO
BEPOATHOCTHOTO XapaKTepa peanbHbIX 3aBUCUMOCTEH.

Pasmen «AunreOpa B HCTOPHYECKOM pa3BUTHUH» MpeJHA3HAuYeH I (OPMHPOBAHHS
MPEICTABICHUH O MaTeMaTHKE KaK YacTH YEIOBEYCCKOW KYNBTYpHI, UIsI OOIIEro pa3BUTHS IIKOIBHHUKOB,

CO3/IaHUs KyJIbTypHO-HCTOPHUIECKOH Cpeanl 00yUeHHUS.



Conmepxxanue «xypca eeomempuu B 7-9 Kilaccax mpeAacTaBleHO B BUAE  CIELYHOIIUX
colepiKaTeNnbHbIX pasnenoB: «l'eomerpuueckue Gurypbl», «3MepeHHe TeOMETPUUYECKUX BEITUYUHY,
«Koopnunatsi», «BekTopbl

Conepxxanue pasnena «[eomerpuueckue (UTYpB» CIYKHT 0a3od JuIsl JallbHEHUIIETO
W3YYeHHUsl ydYallUMHCs TeoMeTpuu. V3ydeHme MmaTtepuana crmocoOCTByeT (OPMHPOBAHHIO Yy YUAIIHXCS
3HaHUH O TeOMETPHUYECKOW (UTYpe KaK BaKHEWINEH MaTeMaTHYeCKON MOJENHN IS OMHMCAHHS PEealbHOTO
Mupa. I'maBHas menp JaHHOTO pas3zieia - Pa3sBUTh Yy YUaIIUXCS BOOOPaKCHHE W JIOTHYECKOE MBIIIICHHE
MyTéM CHCTEMATHYECKOTO M3YUEHHS CBOMCTB T€OMETPHUYCCKHX (DUTYP M IPUMEHEHHS 3THX CBOWCTB IpHU
pelIeHnN 3a7ad BBEIYUCIUTEIHHOTO M KOHCTPYKTHBHOTO Xapakrepa. CyllecTBEHHas pOJIb IPH STOM
OTBOAWTCS PAa3BUTHIO TeoMeTpuueckoll MHTynnuu. CoueTaHWe HArIITHOCTH ¢ (HOPMaIbHO -TOTHIECKIM
MOIXOJIOM SIBIISIETCS HEOTHEMIIEMOH YacThI0 TEOMETPHUYECKUX 3HAHUH.

Copepkanue paznena «/3MepeHne reOMETPHUYSCKUX BEIHYMHY PACIIUpPSeT W YrIIyOIseT
MpEeACTaBICHUE Yydamuxcss o0 W3MEepeHHMsX [UIMH, YIJIOB W Iulowmaae ¢uryp, cmnocoOcTByeT
(hOpMHPOBAHUIO TPAKTUYECKUX HABBIKOB , HEOOXOIMUMBIX KaK MPUPEIICHUH IeOMETPUUYECKUX 3a/1a4, TaK U
B MMOBCETHEBHOM KU3HHU.

Conepxxanue pazgenoB «Koopaunatel», «BekTopel» pacmmpser ©  yriyouser
OpeaACTaBJIICHUA yUalllUXCd O METOJAC KOOpAWHAT, pa3BUBACT YMCHHUEC NPUMCHATH anre6pa1/1quKH171 amnrmapar
IpUu pCIICHUU IT'COMETPUICCKUX 3aa4, a TAKKE 3aaa4 CMCKHBIX JUCHHUILINH.

Paznen «I"'eomeTpusi B MCTOPUUYECKOM Pa3BUTHUY, COJlepKaHNE KOTOPOTo (hparMeHTapHO BHEIPEHO
B M3JIOKEHUE HOBOTO MaTepuaja ak CBEeJCHHs 00 aBTOpax H3ydaemblx (DakKTOB M TEOpeM, UCTOPUHU HUX
OTKPHITHS, TpPEAHA3HA4YCH i1 (OPMHUPOBAHUS IMPEICTABICHUN O I€OMETPUM KaK YacTH YeIOBEYECKOM
KyIbTypbl, JUIsI OOLIEro pa3BUTHS IIKOJBHUKOB, IS CO3JaHMA KYJIbTYPHO-UCTOPHUECKOM Cpebl

oOy4eHus.

.HI/I‘IHOCTHLIC, MCTAIPCAMETHBIC U IMPCAMCTHBIC PE3YJIbTAaTbl OCBOCHUS

CoJepKaHMsI Kypca

HporpaMMa IIO3BOJIACT I[O6I/IB8.TBC${ cieayronmx pe3yjabTaTOB OCBOCHUA O6pa30BaTeJIBHOI>'I
nporpaMmMbl OCHOBHOT'O 061uer0 O6pa30BaHI/IHZ JAUYHOCMHbLE.!
® OTBCTCTBCHHOI'O OTHOMICHUA K YYCHHIO, TOTOBHOCTH H CIIOCOOHOCTH O6y‘-IaIOIJ.II/IXCSI K

CaMOpa3BUTHIO U CaMOOOPa30BAHUIO HA OCHOBE MOTHBAILUH K OOYUCHHIO U MO3HAHUIO;



. (hopMUPOBAaHUS KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIICHUHM U COTPYAHUYECTBE CO
CBEPCTHUKAMHM, CTAPIIMMU U MIIAJIIIUMHU B 00pa30BaTeIbHON, yueOHO-UCCIIe10BaTENbCKON, TBOPUECKOH U
JIpYTUX BUIAX AESITEIbHOCTH;

. YMEHHS SICHO, TOYHO, TPAMOTHO H3JlaraThb CBOM MBICIIM B YCTHOW M NMHCHbMEHHOU peuw,
MOHUMAaTh CMBICI TIOCTaBJIEHHOW 3alayd, BBICTPAaWBATh apryMEHTAlWI0, OPUBOAUTH MPHUMEPHl H
KOHTPIPHUMEpHI;

. MEePBOHAYAIBHOTO TPEACTABICHUS O MaTeMaTHYCCKOW HayKe Kak cepe deroBedecKon
JIeSTeNFHOCTH, 00 dTamax e€ pa3BUTHA, O e 3HAYMMOCTH IS Pa3BUTHS IUBIIN3AINN, OCO3HAHUS BKJIAIa
OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH, NaTpUOTU3Ma, YBakeHUs K OTeuecTBy

. KPUTUYHOCTH  MBIIUJIEHUS, YMEHHMs  paclo3HaBaTb  JIOTMYECKH  HEKOPPEKTHBIE
BEICKa3bIBaHHS, OTINYATh THIIOTE3Y OT (haKTa;

. KpEaTUBHOCTH MBIIIUICHUS, WHUIMATHBBI, HAXOJAYHUBOCTH, AKTUBHOCTH MpPH PEIICHUH
apupMETHIECKUX 3a]aY;

. YMEHUS KOHTPOJIUPOBATH MPOLIECC U PE3YNbTAT YIEOHON MaTeMaTHUECKOM IeATEeIbHOCTH;

. (dhopMHpOBaHUsA CIOCOOHOCTH K SMOIMOHAIBHOMY BOCHPHUATHIO MaTeMaTHUYECKHX

00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHHUIA;

MemanpeomenmH vle:

. YMEHHsSI CAMOCTOSITEILHO OIPEACISITh eI CBOET0 00yUeHHs, CTABUTh U (HOPMYIHPOBATH
Juis ce0st HOBBIE 3a/1aun B yuEhe, pa3BUBATh MOTHBBI M MHTEPECHI CBOCH MO3HABATEIbHOM NS TENBHOCTH;

. CIIOCOOHOCTH CaMOCTOSITENIBHO IJIAHUPOBATh AIbTEPHATHBHBIC MYTH JOCTIKEHHS Leei,
OCO3HaHHO BBHIOMPATh HanboJiee 3(h(HEeKTUBHBIC CITOCOOBI PelICHHs YIYCOHBIX U TO3HABATEIBHBIX 3a/1a4;

. YMEHHUS OCYIIECTBIISATH KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOAUMbIE KOPPEKTHBHI;

. CMOCOOHOCTH aJIeKBATHO OICHUBATH MPABUIBHOCTh HIIM OIIHOOYHOCTH BBIMOJIHEHHUSI
yueOHOM 3a1a4uu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBCHHBIEC BO3MOKHOCTH €€ PEIICHUS;

® YMEHUsA YyCTaHaBJINBATb MPUYINHHO-CIICACTBEHHBIC CBs3HU, CTPOUTH JJOTHYECKUEC
PacCCyXKJICHUA, YMO3AKIIIOUCHUA (I/IHJIyKTI/IBHLIe, JACAYKTUBHBIC U T10 aHaHOFI/II/I) " BBIBOJbI,

. YMEHHUsSI CO3[1aBaTh, MPUMCHATh M MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA,

MOACIIN U CXEMBbI [JIA pCUICHUA yqe6HBIX 1 MMO3HaBaTCJIIbHBIX 3aJ1a4,



. pa3BHUTHSL CIIOCOOHOCTH OPTaHU3OBHIBATH Y4eOHOE COTPYAHHYECTBO H COBMECTHYIO
OESTCTPHOCTh C YYHTENEM W CBEPCTHHKAMH: ONPENENATh IENH, paclpeneisTb (QYHKIHA W POIH
YYaCTHHKOB, B3aMMOJICHCTBOBATh W HAXOIUTh OOMIME CcrOcOObl paboThl, yMeHHUs paboTaTh B TpyIIIe:
HaXOAWTh O0OIIee peHIeHHe W pa3pemaTh KOH(IMKTEI Ha OCHOBE COTNIACOBAaHHS MO3MOHNH W ydéra
HHTEPECOB; CAyIAaTh NapTHEPa; GOpMyIHpPOBaTh, ApTyMEHTHPOBATh U OTCTAaUBATh CBOE MHEHIE,

. (dbopmupoBaHus ydeOHOW W 0OIIe MOJIb30BATEIBCKONH KOMIETCHTHOCTH B 00JacTH
UCTOIh30BaHUs HHGOPMAITHOHHO -KOMMYHHKAIIMOHHBIX TexHonoruid (MK T-koMmeTeHTHOCTEH);

. MEPBOHAYATBHOTO TIPEACTABICHUS 00 HAEIX W O METoJaX MaTeMaTHKH Kak o0
VHHUBEPCAIBHOM SI3BIKE HAYKU M TEXHUKH;

. pa3BUTUSA CHOCOOHOCTHM BHIETh MATEMAaTHYECKYIO 3aJady B IPYrUX ITUCIHUIUIHHAX, B
OKpYy>Karolen K1u3Hu;

. YMEHHS HAXOJUTh B PA3JIMYHBIX MCTOYHUKAX MH(OOPMANHUIO, HEOOXOAUMYIO I PEIICHUS
MaTeMaTUYECKUX IMPOOJIeM, W MPENCTaBIATh €€ B MOHATHOH (hopMe; MPUHUMATH PEIICHHE B YCIOBHIX
HETIOJTHOHN M M30BITOYHO, TOYHOH U BEPOSATHOCTHOU MH(OPMAIIHH;

. YMEHHS TIOHUMATh W HCIIONB30BAaTh MaTEMaTHUCCKUE CPEICTBA HATIATHOCTH (PHCYHKH,
YepTEeKH, CXEMBI U Ap.) Ul HIUTIOCTPAINN, HHTEPIPETAIINH, apTyMEHTAIIHH;

. YMEHHS BBABUTATh TUTIOTE3HI IIPH PEIICHUN YUSOHBIX 3aa4 ¥ MOHUMAaHUs HEOOXOANMOCTH
UX MIPOBEPKHU;

® IMNOHUMAaHUA CYHIHOCTU aJITOPUTMHUYCCKUX HpeJIHI/IcaHI/Iﬁ n YMCHHA Z[eﬁCTBOBaTL B
COOTBCTCTBHHU C MPECAJIOKCHHBIM aJITOPUTMOM;

® YMCEHHA CaMOCTOSATCIIBHO CTAaBUTH 1ICJIH, BI)IGI/IpaTI) n CO3JaBaThb aJTOPUTMBI IJid PCIICHUA
y4eOHBIX MaTEMaTHYECKUX MPOOIIEM;

. CIIOCOOHOCTH IUTAHUPOBATH M OCYIICCTBISATH JEATCILHOCTh, HANPABICHHYIO HA PCIICHHE

3aZlaq UCCIICAOBATCIILCKOI'0 XapaKTepa,

npeomemuule.

1) OCO3HaHHE 3HAUCHHS MAaTEMAaTHUKH JIISI IOBCEIHEBHOM JKM3HM YEJIOBEKA;

2) MPEICTaBICHUS O MaTEeMaTHIECKON Hayke Kak cepe MareMaTndecKor AEesTeIbHOCTH, 00

JTanax eé pa3BUTHA, O e€ 3HaUMMOCTH IS Pa3BUTHA HUBHUIIU3Al[UU,

3) YMEHHS pa0doTaTh C MaTEeMAaTHYECKHM TEKCTOM (CTPYKTYpHUPOBaHUE, W3BIICUCHHE
HE0OX0AMMON MH(OPMAIINK), TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOW W MUCHMEHHOH pedH,

IIPUMCHSAA MaTEMATHICCKYO TCPMHUHOJIOTHIO U CUMBOJIMKY, UCII0JIB30BAaTh



pasIuYHbIe S3BIKM MAaTEMAaTHKH (CIIOBECHBIH, CUMBOJHMYECKHH, TpadUIecKui), pa3BUTHSA CIOCOOHOCTH
00OCHOBBIBATh CYXK/CHHUS, IIPOBOANUTH KIIACCH(DUKAIHIO;

4) BJaJeHHs 0a30BbIM IMOHATHUITHBIM aIapaToM: MMeTh MpPEACTaBICHHE O 4YHCie, APOOH,
IpPOLIEHTaX, 00 OCHOBHBIX I'€OMETPHUYECKUX OOBEKTaX (TOYKa, HpsMasi, JIOMaHas, yroji, MHOTOYTOJIbHUK,
MHOTOTPaHHUK, KPYT, OKPYKHOCTb, Liap, cdepa u mp.), popMUPOBaHHS MPEIACTABICHUI O CTATUCTUICCKUX
3aKOHOMEPHOCTSIX B PEabHOM MHUPE M PA3IUYHBIX CIIOCO0aX MX HU3Y4CHHUS;

5) MPAKTHYSCKU 3HAYMMBIC MATEMAaTUYCCKHE YMEHUS U HABBIKHU, NX MPUMEHEHUE K PEIICHUIO
MaTeMaTUICCKHX U HEMaTeMaTHUECKUX 3a/1a4, MPEIIO0Iaraonue YMeHsI:

. BBITMIOJTHATh BBIYMCICHHSI C HATYpPAJbHBIMUA YUCIAMH, OOBIKHOBCHHBIMH U JCCATUYHBIMU

I[p06$IMI/I MOJIOXKUTCIIbHBIMHA U OTPULATCIbHBIMU YUCTIAMHU;

. peniaTh TeKCTOBBIC 3a/1auil apU(PMETHIESCKUM CIIOCOOOM U C TTIOMOIIBI0 YpaBHEHUIA;
. n300pakaTh GUTYpHI Ha TIIOCKOCTH;
. UCIIOJIb30BaTh TEOMETPUUECKHUI «A3BIK» JUIsl ONMCAHUS MPEAMETOB OKPYKAIOIIETO
MUDA;
. U3MEPATH JUTMHEI OTPE3KOB, BEITMYUHBI YTJIOB, BEIYUCIATE IUIOMATN H 00BEMBI
duryp
. pacro3HaBaTh ¥ H300pakaTh paBHBIE U CHMMETPHYHBIC (UTYPHI;
. MPOBOJUTE HECIOXHBIC TPAKTHYECKHE BBIYUCICHHUS C IIPOLUEHTAMH, HCIOIH30BaTh

MPUKHUIKY U OIICHKY; BRITIOTHATH HEOOXOTUMBIC H3MEPEHUS;

. HCTIOJh30BaTh OYKBEHHYIO CHUMBOJHUKY MJISI 3allHCH OOIMX YTBEpXKACHUH, (opMmym,
BBIPA)KEHUH, ypaBHEHU;

. CTPOUTh Ha KOOPIMHATHOHM IUIOCKOCTH TOYKH MO 3aJ@aHHBIM KOOpAMHATaM, OINpPEeIelsiTh
KOOPJIUHATHI TOYEK;

. YUTaTh M HCIOJb30BATh MH(OPMAIHMIO, MPEJCTABICHHYIO B BHJE TaOJUIIBI, TUATPAMM bl
(cTonbuaToit MK KpyroBoi), B Tpad)i4ecKoM BHUJIE;

M peumaTb HpOCTeﬁIlIPIC KOM6I/IHaT0pHLIe 3aaauun nepeGopOM BO3MOXHBIX BAPHAHTOB.



Iliianupyemble pe3yabTaThbl 00yUeHHsI MaTeMaTHKe B 5-6 Ki1accax

Apudmeruka

ITo oxoHUaHUM U3YydYEHUS Kypca ydaluiics HayqyuTcs:

-IIOHUMAaTh OCOOEHHOCTH JIECITUYHONH CUCTEMbI CUUCIICHUS;

-HCIOIB30BaTh MOHATHUS, CBA3aHHBIE C JETUMOCTBIO HATYPAIbHBIX YHCET,;

-BBIPA)KaTh YMCJIa B 9KBUBAJICHTHBIX ()OopMax, BEIOMpas Hanbosee NOAXOIAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CHUTYyalllH;

-CPaBHMBATh U YIIOPSAAOYNBATH PALMOHAIBHBIE YHCIA;

-BBITIOJIHATH BBIYHCIICHUS C PAllMOHATBHBIMH YHCIAMH, COYETasl YCTHBIE U MHCHMEHHbBIE MPHEMBI
BBIYUCIICHHH, TPUMEHSATH KaIbKYIIATOP;

- UCIIONIB30BaTh IOHATHA M YMEHHS, CBA3aHHBIC C MPONOPIHOHATBHOCTHIO BEIHYNH,
MPOIIEHTaMHU, B XOJI€ PEHICHHWS MaTeMaTHYeCKHX 3aJad W 3aJad U3 CMEXHBIX HPEAMETOB, BBIOJIHATH
HECIIOXKHBIE TPAKTHIECKUE PacUETHl;

- aHANM3UPOBATh TpadUKH 3aBHCHMOCTEH MEXIy BeIWYMHAMH (pacCcTOSHHE, BpeMs,
TeMIiepaTypa 1 T.I1.).

VYyamuiics OTYyIUT BO3SMOXHOCTB!

- MO3HAKOMUTHCS C MTO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS ¢ OCHOBAaHUSMH, OTIMYHBIMU
ot 10;

- YIIIYyOUTb U Pa3BUTH NIPEACTABICHUS O HATypaNbHbIX YHCIaX U CBOHCTBAX JEIUMOCTH;

- HAy4YUTHCSI HCIOJB30BaTh NPUEMBI, PAUOHAIM3UPYIOIINE BBIYUCICHUS, NPHOOPECTH
HaBBIK KOHTPOJIHPOBATh BEIYUCICHUS, BEIOMPAs MOAXOAIIININ AJIST CUTYaIlH CIOC00.

Yucnosvie u bykeennble 8bIpadicerus. Ypasrenus.

ITo oxoHUaHUU U3YyYEHMs Kypca ydallluiics HayYuTCs:

- BBITOJTHATE ONEPALMH C YHCIOBBIMH BBIPAKCHHUSIMH;

- BBIMOJIHATE IpeoOpa3oBaHMus OYKBEHHBIX BBIPAKCHHUH(PACKpPBITHE CKOOOK, NMPUBEICHHE
MOIOOHBIX CIIaraeMbIX);

- peumaTb JIMHEWHbIE YpaBHCHUA, p€llaTbh TEKCTOBLIC 3aJa4r aﬂreraI/I‘IeCKI/IM MCTOA0OM.

Yyamuiicss NOJIy4YuT BO3MOXKHOCTB!
- Pa3BUTh MPEJCTABICHUS 0 OYKBEHHBIX BRIPAXKCHHUAX U UX MPeoOpa3oBaHUIX;
- OBIIAIETh CHEUHANTBHBIMH MpPUEMAMH PEIICHUS ypaBHEHUM, NPUMEHATH amnmnapar

ypaBHeHI/Iﬁ AJI1 pECIICHUS KaK TEKCTOBBIX, TaK U ITPAKTHYCCKUX 3a4a4.



Teomempuueckue gueypol.

H3zmepenue ceomempuueckux eenuyun

[To okoHYaHWM U3YyUEHUS Kypca YUAIIUNCS HAYYUTCS:

- pacro3HaBaTh Ha 4YepTEXKaX, PUCYHKAX, MOJEISIX W B OKPYKAIOIIEM MHpE IJIOCKHUE U
MIPOCTPaHCTBEHHBIC TE€OMETPUUYECKHE (DUTYPHI M HX DIIEMEHTHI;

- CTPOUTH YTIJIbl, ONPEILIATh UX IPATyCHYIO MEPY;

- pacmo3HaBaTh M HM300paxaTh pPa3BEPTKH KyOa, MPSAMOYroJbHOTO Mapajlielenunena,
MpaBUWIBHON MUPaMUIBI, HUIHHIPA U KOHYCA;

- ONpeNeNsITh MO0 JTUHEHHBIM pa3MepaM pa3BEPTKU (UTYpHl JTMHEHHBIE pa3Mepbl caMoi
¢uryps! 1 Ha0060pOT;

- BBIYHUCIIATE 00BbEM MPSAMOYTOJNBHOTO Mapaieienunena u Kyoa.

VYyanuiics moay4uT BO3MOKHOCTD:

- Hay4YuTbCsl  BBIYHCIATH OOBEM  NPOCTPAHCTBEHHBIX  T'€OMETPHUYECKUX  (QUTYp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHBIX MTapajljieeIuNIe[0B;

- yrayOUTh U Pa3BUTh NMPEJCTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax;

- Hay4HUThCS MPUMEHATDH MOHATHE Pa3BEPTKHU JJIS BHIIIOJHEHUS IPAKTUYECKUX PACUETOB.

Dnemenmsl cmamucmuxu, eeposmuocmu. Kombunamopuwie sadauu.

ITo okoHUaHUM H3YYEHUS Kypca YUAITUNHCS HAYYUTCS:

-HCIIOJb30BaTh MPOCTEHINTNE CITOCOOBI MPEACTABICHHS M aHAJIN3a CTATUCTUYCCKUX JTaHHBIX;

- pemiaTh KOMOWHATOPHBIE 3aJlayd  Ha HAaXOXKJICHHWE KOJUYEeCTBA OOBEKTOB WM
KOMOMHAIIUHA.

Y4amuiicss NOJIy4YuT BO3MOXKHOCTB!

- MpUOOPECTH TIEPBOHAYAILHBIM OINBIT OpraHuU3aliK cOopa JaHHBIX NPH MPOBEICHUU
ompoca OOMECTBEHHOTO MHEHHUS, OCYIICCTBIATh MX aHAIU3, MPEICTABIATh Pe3yNbTaThl ONMpoca B BHUJC
TaOJIMIIBI, THATPAMMBI;

- HAaYYUTHCA HCKOTOPBIM ClI€CIHUAJIbHBIM HpI/IéMaM peuiceHusA KOM6I/IHaTOpHBIX 3aaad.

Ilnanupyemblie pe3yabTaThl H3y4eHHs ajaredpsnl B 7-9 kiaccax

444  AjreOpanyeckKue BhIPDAKECHUS

Buinycknux nayuumcs:
. OIepUPOBATh MOHATUIMH TOXKIECTBO», KTOXKJIECTBEHHbIE TPEOOPa30BaAHUSY,

penrath 3aaa4u, coepkaine OyKBeHHBIC IaHHbIe, padoTaTh ¢ (OpMYyIamMH;



. OIIEpPUPOBATH MOHATHEM KBAaJPAaTHOTO KOPHS, IPUMEHATH €T0 B BBIYHCICHUIX;

. BBINOJIHATH IPe0Opa30BaHUs BBIPAXKEHUH, COAEPKAIUX CTENEHU C IeIBIMHU MTOKa3aTeIsIMu
¥ KBaJIpaTHbIE KOPHH;

. BBINOJIHATD TOX/JIECTBEHHBIE IpeoOpa3oBaHHs palOHAIBHBIX BBIPAXEHHH Ha OCHOBE
IIPaBUJI ACUCTBUI HAJl MHOTOWIEHAMH U anreOpandeckuMHU ApoOsMu;

. BBITNIOJHST PA3JI0KEHUE MHOIOWIEHOB Ha MHOXKUTEIH.

Boinycknux noayyum 603mMo4CHOCb

. BBIIIOJHUTE MHOIOLIATOBBIE MPEOOPA30BAHUSA PALUOHAIBHBIX BBIPAXKCHUH, IpPUMEHSA
HMIMPOKHH BEIOOP CIIOCOOOB U NPUEMOB;

. MPUMEHSTH TOKICCTBEHHBIC IPe0o0pa3oBaHus I PEIICHHS 3a4ad U3 Pa3INIHbIX pa3elioB

Kypca.
. YpaBHeHud

Buinycknux nayuumcs:

. peliaTb OCHOBHBIE BUJIbl PALlMOHAIBHBIX YPABHEHUH C OJHOM NMEPEMEHHOM, CUCTEMBI IBYX
ypaBHEHUH ¢ ByMs [epEMEHHbBIMU;

. [IOHUMaTh ypaBHEHME KaK Ba)XHEHIIYI0O MaTeMaTHYeCKyl0 MOJeidb [Jsi ONHCaHUS U
M3YYCHUS pa3HOOOPa3HBIX PEANbHBIX CHTYAIH, PeIaTh TEKCTOBBIC 3a]]a9d aNTeOpandecKuM METOIOM;

. MPUMEHATH TpapuUecKre MPECTaBICHHUS ISl UCCICIOBaHMs YPaBHEHUH, UCCIEOBAHHS U
peLIeHNs CUCTEM YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Buinycknux noayuum 603moducHocmy:

. OBnazeTh CeUUaNbHBIMU NPUEMAMH PEIICHHUS] YPABHEHUN U CHCTEM ypaBHCHH; YBEPCHHO
OPUMEHATh amnmnapaT YpaBHEHUI IS peIIeHus pa3HOOOpPAs3HBIX 3aJad W3 MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTUKY;

. [IpumenaTs rpadudeckue NPEACTABICHUS IS MCCICAOBAHUS ypaBHEHHM, CHCTEM

ypaBHEHUH, coiepKaux OYKBEHHBIE KO3 UIHCHTEL.

. HepaseHncrtBa

Buinycknux nayuumes:

. IlonumMaTe TEPMUHOJIOTMIO UM CHUMBOJMKY, CBS3aHHYIO C OTHOLUEHUEM HEpPaBEHCTBA,
CBOMCTBAa YUCIIOBBIX HEPABEHCTB;

. Pemates nuHeliHbIE HEPABEHCTBA ¢ OJHOM MEPEMEHHON U X CUCTEMBI; pellaTh KBaJpaTHbIE

HEPABECTB C OHOpOﬁ Ha Fpa(bI/I'-ICCKI/Ie IMpCACTaBJICHUA,



® HpI/IMeHSITB arnrmapat HEPaBCHCTB AJId pCIICHUA 3a1a4 W3 pas3JIMYHbIX pa3CioB

Kypca.

Buinycknux noayuum 603m0x4CHOCMb !

. OBnajeTh pPasiIMYHBIMM NpUEMAMM [10Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh
anmapaT HEpPaBeHCTB I pEHICHHWS pPa3HOOOpasHBIX MAaTeMAaTHYeCKHX 3amad, 3aJad U3 CMEKHBIX
IIPEAMETOB U IIPaKTUKH;

. [TpumeHnsaTs TpaduuecKkue MPEACTaBICHUS [UISI WCCIEIOBAHUS HEPABEHCTB, COAEPIKALINX

OyKkBeHHBIE KOO PHUIIMEHTHI.

4¢¢ UYnciaoBble MHOXKECTBA

Buinycknux nayuumces:

. ITorrMaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C MOHATHEM MHOKECTBA,
BBITIOTHSTH OTIEpPAIlMX HAaJlI MHOKECTBAMH,

. Hcnonp30BaTh Ha9aAIbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIHHBIX YUCEN.

Buinycxnux nonyuum ozmoocnocmon:

. PasBuBath npencTaBieHne 0 MHOKECTBAX;

. Pa3BuBarh mpeAcTaBIEHHE O YWCIE W YHUCIOBBIX CHUCTEMaxX OT HATypalbHBIX YHCEN 10
JIEUCTBUTEIBHBIX; O POJIM BBIYMCICHUH B IPAKTHUKE;

. PazBute u yrnyOuTh 3HAHUS O JIECATHMYHOW 3amuCH  JCHCTBUTENBHBIX  YHUCEIN
(mepuoanveckue 1 HeMepuoANIecKue npoou)

4¢¢  OyHKIMU

Buinycknux nayuumcs:

. IToHMMATh W WCIONB30BaTh (PYHKIIHOHATIBHBIE MOHATHA. SI3BIK (TEPMHUHEBI, CHMBOJIHYECKHE
0003HAYCHU);
. Crpouts rpaduku d51eMeHTAPHBIX (YHKIMI, HCCIIE0BATh CBOWCTBA YHCIOBBIX (DYHKIUH Ha

OCHOBE M3y4YeHHs TOBEACHHUS UX rpauKoB;
. [TonnMaTe QyHKIUIO KaK BaKHEHITYI0O MAaTEMaTHYECKYIO0 MOEINb IS OIMCaHMS IPOIECCOB
U SIBJICHUH OKPYXAlOIIEero MHUpa, NMPUMEHSATH (YHKIMOHAIBHBIM SI3BIK AJIST ONHCAHHMS M HCCICIOBAHMS

3aBUCHUMOCTEH MEXAy QU3NIECKUMHU BEITMUYNHAMY;

® IloHuMaTe M MCHOJB30BATh S3BIK HOCHCHOB&TGHBHOCTeﬁ (TepMI/IHBI, CHUMBOJIMYECKHE
0003HaYEHU)
. [TpuMeHSTH GOPMYIBL, CBSI3aHHBIE C APU(PMETHIECKON M FeOMETPUYECKOH IPOrPeCcCusiMU, U

ariIiapar, C(I)OpMPIpOBaHHBIfI Opu U3Yy4YCHUH APYrux pasacsioB Kypca, K pCHICHUIO 3a4ad, B TOM YHUCIIC C

KOHTCKCTOM U3 peanbﬁoﬁ KHN3HHU.



Buinycxnux nonyuum osmooicHocms:

. IIpoBoauTh WcclEemOBaHUS, CBS3aHHBIC C U3YYECHUEM CBOWCTB (DYHKIWH, B TOM YHCIE C
HCIOJB30BAaHMNEM KOMITBIOTEPa; Ha OCHOBE Tpa(UKOB HM3YyYCHHBIX (YHKIUH CTPOUTH OOJiee CIIOKHBIC
rpaduku (KycouyHO-3aJJaHHBIE, C BEIKOJIOTHIMHU TOYKAMU U T.IL. );

. Hcnonk3oBaTh (QYHKIMOHATBHBIE TMPEACTABICHUS W CBOWCTBA (DYHKIUU pPEIICHHUS
MaTeMaTHYEeCKUX 3a[a4 U3 Pa3IMIHBIX pa3[eNioB Kypca;

. Pemars xoMOMHMpOBaHHEBIE 3aJa4l C IPUMEHEHHEM (OpMYI N-TO WieHA U CYMMBI IIEPBBIX
N YJeHOB apu(PMETHICCKOW M T€OMETPHUUECCKOW MpPOrpeccuid, MPUMEHss MPU STOM ammapar ypaBHCHUU H
HEPaBEHCTB;

. [HonnMate apupMeTHIECKYI0 U TEOMETPUIECKYIO MPOTPECCHU KaK (HYHKIIMH HATYPaIbHOTO
apryMeHTa; CBS3BIBATh apU(PMETHUYECKYI0O MPOTPECCHUIO0 C JIMHEHHBIM POCTOM, TE€OMETPHUYECKYIO - C

OKCIIOHCHIHUAJIBHBIM POCTOM.

444 DJeMeHTHI IPUKIAJHON MaTEMATHKH

Buinycknux nayuumcs:
. Hcnonp3oBaTe B XOA€ pelIEHUs 3aJad 3JIEMEHTApHblE MPEACTABICHUs, CBA3aHHBIE C

HpI/I6J'II/I)KéHHLIMI/I 3HAYCHUAMHU BCINYHNH,

. Hcnonp3oBath mpocTeiime criocoObl MPeICTaBIeHUs U aHAIN3a CTATUCTUYECKUX JAHHBIX;
. HaxoauTb 0THOCHUTEIBHYIO YaCTOTY U BEPOSTHOCTD CITy4allHOTO COOBITHS;
. Pemate koOMOWHATOPHBIE 3372491 HA HAXOXKACHHUE YUCIIa O0BEKTOB WIM KOMOMHAIINH.

BoinyckHUK ROYYUN 803MONCHOCb:

. IToHATH, YTO YMCIOBBIE JJaHHBIE, KOTOPHIE HUCIOJB3YIOTCS ISl XapaKTEPUCTUKU OOBEKTOB
OKPY)KaIOIIETO MUPA, SBILTIOTCS MPEHUMYIIECTBEHHO MPUONMKEHHBIMH, YTO TI0 3aIMCH TPUOIMKEHHBIX
3HAYCHHUH, COAepKAaUXCa B HWHOOPMAIHMOHHBIX WCTOYHUKAX, MOXXHO CYOUTh O MOTPEIIHOCTH
MPUOINKEHUS;

. [loHsATh, 4YTO MOTPENIHOCTH pe3ylbTaTa BBIYUCICHHH IOJDKHA OBITH COM3MEpUMa C
MOTPEIIHOCTHIO UCXOAHBIX JIaHHBIX;

. [IprobpecT mepBOHAYANBHEIH ONBIT OPTAaHU3ANUN COOpa NaHHBIX IIPH MPOBEACHUN OIPOCa
0OIIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAIIN3, MPEJCTABISATh PE3YJbTAThl ONpPOca B BHJIE TAOJIHIIBI,
JUarpaMMel;

. IIprnoOpecTu OMBIT MPOBENCHUS CIIYyYaWHBIX 3KCIEPHUMEHTOB, B TOM YHCJIE C IOMOIIBIO
KOMITBFOTEPHOTO MOJICITUPOBAHUS, HHTEPIIPETALIUH X PE3yJIbTAaTOB; HAYYUTHCS HEKOTOPHIM CIICIIHATLHBIM

npuéMaM penieHuss KOMOMHATOPHBIX 3a1a4.



MnaHupyemblie pes3ynbtaTtbl U3y4eHUA reomeTpumn B 7-9 Knaccax

. I'eomerpuueckue GUTYPHI

BBINyCKHUK Hay4UTCs
. ITonb30BaThCS S3BIKOM T€OMETPUU TSI OMUCAHUS IPEAMETOB OKPYKAIOIETO

MHpa U UX B3AUMHOT'O PACIIOJIOKCHUA,

. Pacmo3naBaTh W M300paxkaTh Ha 4YepTEkKaxX M PHCYHKAX T€OMETPUYECKHE (QUTYpPHI U UX
KOMOHHAIINH;

. KnaccuduuupoBats reoMeTpudeckie GUrypsi;

. HaxoauTe 3HaYeHHUS IJIHUH JIMHCHHBIX JIEMEHTOB (buryp u ux OTHOILIEHUS,

rpanycHyro Mepy yriaoB oT 0 mo 180 °, mpuMmeHss ompeesicHHs, CBOHCTBA W NMPHU3HAKH (QHUTYp W WX
AJIEMEHTOB, OTHOIIECHUS PUTYp (paBEHCTBO, Mo00NEe, CHMMETPHSI, TOBOPOT, MMAPAIIIEIEHBIA IEPEHOC);

. OnepupoBaTh C HayaJlbHBIMM MOHATHSMH TPUTOHOMETPUM U BBINOJHATH 3JIEMEHTapHbIE
orepanuy HaJ QYHKIIUIMH YTIIOB;

. Jloka3pIBaTh TEOPEMBI;

. Pemarr 3amaum Ha OOKa3aTENbCTBO, ONMHPAsCh Ha H3yYCHHBIC CBOHCTBa (uryp u
OTHOLIEHUN MCXKAY HUMHU U IPUMCHAA U3YUCHHBIC METOAbI JOKA3aTCIILCTBA,

* Pemartes HecnoOKHEIC 3ala4yu Ha MOCTPOCHUE, TPUMCHAA OCHOBHBIC aJITOPUTMBI IOCTPOCHUA
C TTOMOIIBIO LIUPKYJIS U TUHEUKH;

o Pemats mpocreifine miaHMMeTpUYECKUE 3a0a4H.

BBINyCKHUK MOJTYyYUT BO3ZMOXKHOCTD

. OBnazieTh METONAaMM pEUIeHMs 3a/lad Ha BBIYMCICHHE M JIOKAa3aTENbCTBO: METOJIOM OT
MPOTHUBHOT'O, METOAOM HOJO0HS, METOIOM Iepedopa BapHAHTOB M METOJJOM I'€OMETPUIECKIX MECT TOUEK;

. [IproOpecTr OMBIT MPUMEHEHHS aNreOpamyecKoro W TPUTOHOMETPHUIECCKOTO ammapara |
uJel ABMKEHUsS IPU PEIIeHUH TeOMETPUUECKUX 3a1a4;

. OBnageTh TPAJUIIMOHHON CXEMOH pellleHHs 3a/1ad Ha MOCTPOCHHUE C MOMOIIBI0 LUPKYIS U
JIMHENKH: aHallnu3, IOCTPOEHKE, J0KA3aTeIbCTBO U UCCIEOBAaHUE;

. Hayuutbcs pemars 3agaud Ha IOCTPOEHUE METOJOM TE€OMETPHUUECKHX MECT TOYEeK M
METOAOM I1000HS;

. [TpuoOpecTn OMBIT HCCIEAOBAHHSI CBOWCTB IJIAHUMETPUUYECKHX (GUTYD C ITOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPaMM;

M HpI/IO6peCTI/I OIIBIT BBIITOJTHECHUSA ITPOCKTOB.



i H3MCDCHI/I€ T'COMECTPHUYCCKHNX BCIMYHNH

BrimyckHHK HayduTCs
. Ucnonb30BaTh cCBOMCTBA N3MEPEHHUSI AJIMH, YTIJIOB U TUIOMIAICH MTpH pelieHnn

3a/1ay Ha HAaXOXKJIEHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYXKHOCTH, JUIMHBI AYT'M OKPY>KHOCTH, I'PagyCHON Mepbl

yria;

. BbluncnaTh miowmanay TpeyrojabHUKOB, IPSIMOYTOJIbHUKOB, TPAeLUi, KpYIoB U
CEKTOPOB;

. BbIluucasTh JIMHY OKPYKHOCTH U JUIMHY JIyTU OKPY>KHOCTH;

. BbluucnsTh JIMHBI JHHEWHBIX 3JIE€MEHTOB (UIYyp U HUX YIVIBI, MCIOJb3YsS H3yUEHHBIE

(hopMyIIBEl, B TOM 4HCIe (GOPMYIBI JUIMHBI OKPYXHOCTH U JJIHHBI TyTH OKPY>KHOCTHU, (GOpMYINbI miomianei
duryp;

. PemaTs 3amauu Ha J0Ka3aTeNbCTBO C HCHOIB30BAaHHEM (DOPMYN ATUHBI OKPYKHOCTH U
JUIMHBI TYT'H OKPYXKHOCTH, GOpMYI IIomaneit puryp;

. Pemats mpakTHueckue 3amadn, CBSI3aHHBIE ¢ HAXOXKAGHHEM T€OMETPHUYCCKUX BENHUHH (
WCTIONB3YS IPH HEOOXONMOCTH CIIPABOYHUKU M TEXHUYECKHE CPEICTBA).

BBINyCKHUK MOJIyYUT BO3MOKHOCTh HAYUHUThCS:

. Boeraucnate miomanu (UTyp, COCTAaBICHHBIX M3 JBYX WM 0Oojiee MPSIMOYTOJBHHUKOB,

napajjieJIorpaMMoB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

. BbruncnsaTs miomaayu MHOTOYroabHUKOB, HCIOJIb3YS! OTHOIIEHUS! PABHOBEIMKOCTU U PABHO
COCTaBJICHHOCTH.
. [IpumeHaTs anreOpandeckuii M TPUTOHOMETPUYECKHM ammapaT W WICH ABWKEHHS IpU

peHIeHI/II/I 3aJla4 Ha BBIYUCJICHUEC nnoma;[ef/i MHOFO}’FOJ’ILHI/IKOB.
. Koopannatsl

BbInycKkHUK HayduTCs

. Bpluucnare nnuHy OTpe3ka IO KOOPAMHATaM €ro KOHIOB; BBIYMCIATH KOOPAMHATHI
CEepelMHbI OTPE3Ka;

. Hcnonbp3oBaTh KOOPAUHATHBIM METOA 111 U3YUYEHUS CBOMCTB IPAMBIX U OKPY>KHOCTEH.

BhINyCKHUK MOJTYyYUT BO3ZMOXKHOCTD

. OBnaeTh KOOPAMHATHBIM METO/IOM PEILIECHHU 3a/1a4 Ha BBIYUCIECHUE U 10Ka3aTEIbCTBO;

. [IproOpecTy OMBIT HCHOJB30BAHUS KOMIIBIOTCPHBIX MPOTpaMM Ui aHalIW3a YacTHBIX
CJIy4acB B3aUMHOT'O PacCIIOJIOKEHUSI OKPYKHOCTEH U IPSIMBIX;

° HpHOGpCCTI/I OIIBIT BBITIOJIHECHUS ITPOCKTOB.

. Bekropsl



BrinyckHUK Hay4duTCs

. OnepupoBaTh ¢ BEKTOpPAMM: HAaXOIWTh CyMMY M Pa3sHOCTb JBYX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAaXOAUTh BEKTOP, PABHBIN MPOU3BEACHHIO 3aJJaHHOTO BEKTOPa Ha YUCIIO;

. Haxoautp 17151 BEKTOPOB, 33JaHHBIX KOOPAMHATAMHU: AJIMHY BEKTOPa, KOOPIAUHATH CYMMBI U
pa3HOCTH JABYX W Oojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHUS BEKTOpa Ha YHCIO, NMPUMEHAS MpHU
HE00X0AMMOCTH EPEMECTUTENBHBIN, COUeTaTeNbHBIN WK paclpeeTUTeNbHbIN 3aKOHBI;

. Briuucnarhe ckanspHoe NPOU3BENCHHE BEKTOPOB, HAXOAMUTH YroJ MEXAY BEKTOpaMmu,

YCTaHABJIMBATh NCPINCHAUKYIISIDHOCTD IIPAMBIX.

BI)IHyCKHI/IK IIOJIYYUT BO3MOXKHOCTDH
° OBJI&,HGTI) BC€KTOPHBIM METOAOM JIA PEHICHUA 3a1a4 Ha BBIYHMCICHHUE U JOKA3aTCIIBCTBO,

. IIproOpecTy OIBIT BHITOJTHEHUS IIPOSKTOB.
Coneprxkanne Kypca MaTeMaTHKHU 5-6 KIIacCoB.

Apugmemuxa
HartypanpHble uncia
. Psan  HaTypanmpHBIX uHMcen. JlecATHYHAs 3aluCh HATypadbHBIX uYHceld. OKpyrieHue

HaTypaJbHBIX YUCEIL

. Koopaunatueiit myd.

. CpaBHeHHE HaTypajbHBIX uncell. CIoKeHHe U BIYMTAaHUE HATYypallbHBIX yncen. CBoiicTBa
CIIOXKEHUSI.

. YMHOKEHHE U JIeIeHHe HaTypalbHbIX 4yrcell. CBOMCTBAa YMHOXKEHHUA. JleIleHHuEe ¢ OCTaTKOM.

CrereHpb YuCla ¢ HaTypalbHBIM TOKa3aTeIeM.
. Jenutenu u KpaTHbIE HaTypalbHOTO 4ncna. Hanbonpmii obmuit nenutens. Hanmenbiee

obmee kpatHoe. [Ipu3Haku nenumoctu Ha 2, Ha 3, Ha 5, HA 9, Ha 10.

. IIpocThie U cocTaBHBIE YKCIa. Pa3noxkeHue yrcen Ha MPOCThIe MHOKHTETH

. PelreHre TeKCTOBBIX 3a/1a4 apU(PMETHICCKUMHU CITOCOOAMH.

Hdpobu

. OO6bIKHOBEHHBIC 1poOou. OCHOBHOE CBOMCTBO nApodu. HaxoxaeHue IpodH OT

yuciaa. HaxoxaeHue 4yuciia mo 3Ha4eHUIo €€ ,E[pO6I/I. HpaBI/IJ'ILHI)Ie U HCTIpaBUJIbHBIC I[pOGI/I. CMenranHeIe

qucia.



. CpaBHeHHE OOBIKHOBEHHBIX APOOEH M CMEIIAHHBIX YHCel. APUPMETHYCCKUE ICHCTBHS C
O0OBIKHOBEHHBIMU APOOSIMHU M CMEIIAHHBIMH YHCIaMHU.

. Hecsatuunbie npobu. CpaBHEHUE W OKPYTICHHUE NCCITHYHBIX ApoOeit. Apudmernueckue
JNEeHUCTBUA C JECATUUYHBIMU ApoOamu. [Ipukuaku pe3ynbTaToB BbluucieHUi. [IpeacraBienue aecsTUUHON
IpoOu B BUe OOBIKHOBEHHOH JApoOU 1 OOBIKHOBEHHOM B BUJE JECATUYHON. beckoHeuHble TepuoaniecKue

JeCATHYIHBIE Apo0H . [lecaTnaHoe MpuOInKeHHEe OOBIKHOBEHHOM IPOOH.

. Ortnomenue. [IpoueaTHOE OTHOLIEHHE ABYX urceln. JleneHne yuciaa B JaHHOM OTHOIICHUH.
Macmrab.

. [Mpomopums. OcHOoBHOE cBOWCTBO Tponopiuu. [IpsMas u oOpaTHasi MPONOPIUOHATBHBIC
3aBHCHMOCTH.

. IIpouentsl. Haxoxaenue npoueHToB oT uncna. HaxoxaeHue ynucia no ero mpoueHTaM.

. PemieHne TeKCTOBBIX 3a/1a4 apuU(PMETHISCKUMHU CIIOCOOaMHu.

PanuyonanpHbIE YHCIIa

. ITonoxuTenbHbIE, OTPULIATENBHBIC YKCla U Yruciio 0.
. IIpoTuBOMOI0XKHKEIE Ynciaa. Moaysb yucha.
. Lensle uncna. Pannonansasie uncna. CpaBHEHHE pallMOHATIBHBIX dUCell. ApudmMeTndaeckue

JeHCTBUA C pallMOHaJbHBIMU ynciaaMu. CBONCTBA CIO0KEHUSA U YMHOXKEHHUS PallMOHAJIbHBIX YHCE].
. Koopaunarnas npsimas. KooparHatHas IIOCKOCTS.
BenuuuHel, 3aBUCUMOCTH MEX]1y BETUUUHAMU.
. Enunune! qusel, wioniany, 00bEMa, Macchl, BpeMEHH, CKOPOCTH.
. ITapameTpsl 3aBucHMOCTEN Mexnay BennuumHaMmu. [lpencraBieHue 3aBUCMMOCTEW B BHUAE

¢opmyn. Beruncnenus no ¢popmyinam.

Yucnosvie u bykeenHbvle sulpadiceHus. Ypasnenus.

. YucnoBble BbIpa)KeHUs. 3HAUEHUE YUCIOBOro BhlpaxkeHus.Ilopanok nedcTBuil B 4MCIOBBIX
BBIpaXXCHHUAX. bykBeHHble BwIpakeHUs. Packpeitne ckobok. IlogoOHbIe crnaraemble, TpHBEACHUE
NOJOOHBIX craraeMbix. @opMyIbl.

. VYpasHenus. Kopenb ypaBHeHus. OCHOBHbIE CBOWCTBA ypaBHEHMil. PelleHue TeKCTOBBIX
3a1a4 ¢ IOMOLIBIO YPaBHEHUI.

Dnemenmul cmamucmuxu, eeposmuocmu. Komounamopmwvie 3a0a4u.

. IIpencraBienuie NaHHBIX B BUJIE TA0JIHII, KPYTOBBIX U CTOJIOYATHIX TUArpaMMm, rpaduKoB.



. Cpennee apudmernueckoe. CpegHee 3HaYCHUE BEITHYNHEI.

. CrnyuaiiHoe coObITe. JloCTOBEpHOE W HEBO3MOXKHOE COOBITHsI. PernieHre KOMOMHATOPHBIX
3amad.

T'eomempuueckue guzypuoi.

H3zmepenus eeomempuueckux 6eaudun

. Otpesok. [loctpoenne orpeska. [ynmHa oTpeska, JiomaHOW. V3MepeHne IIMHBI OTpe3Ka,

MMOCTPOCHHUE OTPE3Ka 3aJIaHHOM JIJIUHBI. HCpI/IMeTp MHOTOYTOJIbHUKA. IInmocKkoCTb. HpﬂMaﬂ. Hy‘-I

. VYron. Bunel yrios. I'pagycHas mepa yria. M3mepeHue U MOCTPOCHUE YITIOB C MOMOIIBIO
TPaHCIOPTHUPA.
. IIpsmoyronsnuk. KBagpat. TpeyronbHuk. Bumsl TpeyronbHukoB. OKpyKHOCTb U KPYT.

Jlnuna oxpyxuoctu. Yueno I1.

. PasenctBo ¢uryp. Ilonsrue u cBoiicTBa miromany. [Inomane mpsaMOyroasHIKa M KBagpaTa.
[Inomane kpyra. Ock CHMMETPHH (PUTYPHL.

. Harnsgaele mpencTaBieHns O MPOCTPAHCTBEHHBIX (UTYpax, TAaKUX KakK: MPSMOYTOJBHBIH
nmapajulesienuIie]l, Kyo, mipamMuna, THIHHIP, KOHyc, map, cdepa. [Ipumepsr pa3BEpTOK MHOTOTPAHHUKOB,
ourHIpa, Kouyca. [loHsarue u cBoiictBa 00béMa. OOBEM IPAMOYTOIHHOTO NapajlielennIeaa u Kyoa.

. B3aumHoe pacnosnoxenue AByx mnpsMmbix. [lepnenaukynspHeie npsmble. IlapanienbHble
MpsIMBIE.

. OceBast ¥ IEHTpaJIbHasi CHMMETPHH.

Mamemamuxa 6 ucmopuueckom pazeumuu.

Pumckass cuctema cuucneHus. llo3unuoHHbIE cucTeMbl cuucieHus. OOo3HaueHue IUGp B
HpesHeit Pycu. CtapuHHble Mephl JUIMHBL. BBeeHne MeTpa Kak eIMHUIBl JJIMHBL. MeTpudeckas cuctemMa
Mep B Poccu, B EBpome. Hcrtopus QopmupoBanus mMaTeMaTH4YeCKHX CcHMBOJIOB. Ipob6u B Basuione,
Erumnre, Pume, Ha Pycn. OTkphITHE AecATUYHBIX ApoOeii. Mup mpocThIX umcein. 3010Toe cedenue. Yucio
0. [TosiBneHne OTpULATENBHBIX YHCEIL.

JI.®d . Maruunkwuii. [1.J1.Yeo6pimes. A.H.Konmoropos.
Kosin4yecTBO KOHTPOJILHBIX paldoT:

B 5 knacce- 10
B 6 knacce-12

Conepxanue Kypca aareopsl 7-9 Ki1accoB

. AnreOpanyecKkre BhIpaKEHUS




Bripaxxenue ¢ nepeMeHHbIMU. 3HaU€HHUE BBIPAXKEHUSI C IEPEMEHHBIMU. JJonycTUMBbIE 3HaYEHUS
nepeMeHHBIX.  ToxzaecTBo.  ToXIeCTBeHHBbIE  NpeoOpa3oBaHMs  alreOpandecKux  BBIPAKCHUH.
Jloka3aTeIbCTBO TOXKICCTB.

Crenenb ¢ HaTypaldbHBIM MMOKa3zaTesneM u e€ cBoicTBa. Oqnowiensl. OAHOUYNIEH CTAaHAAPTHOTO
Buna. CreneHp onHOWIEHA. MHOrowieHsl. MHOrouwleH cTaHgapTHoro Buja. CreneHb MHOTOWIEHA.
CnoxxeHue, BbIYUTAaHUE U yYMHOXXEHHE MHOTOWwIeHOB. DOpMysbl COKpalIEHHOTO YMHOXEHHS: KBaapat
CYMMBI W KBaJpaT Pa3HOCTH JIBYX BBIP)XEHMI, MPOU3BEIECHUE CYMMBbI U PAa3HOCTH IBYX BBIPaKEHUH.
Pa3noxxeHne MHOTOWIeHa Ha MHOXHUTENU. BblHeceHHe MHOXKUTENS 3a CKOOKHM. MeTon TpyNnmupOBKH.
PasHocTh KBazpaToB ABYX BbIpakeHuil. CyMMa M pa3HOCTh KyOOB ABYX BbIpakeHuidl. KBagpaTHbrit
TpéxuwieH. Kopenb kBagpatHoro tpéxuiena. CBOiCTBa KBaJpaTHOTO TpéxuiieHa. PasnokeHne KBaapaTHOTO
TpEXuiIeHa Ha MHOXHUTEIH

Paunonanbsabie BeipaxeHus. Llensie Boipaxkenus. J[poOHble BbhIpakeHud. PanuonanbHas npoOb.
OCHOBHOE CBOWCTBO panuMOHANbHOW JApobu. CrokeHue, BbIUUTAHWE, YMHOXEHHE W JeJIeHHe
palMoHaNbHBIX IpoOeil. Bo3BeneHue palmoHaIbHONH ApOOH B cTemeHb. ToxaAecTBEHHbIE MPeoOpa3oBaHUs
palMoOHaNbHBIX BeIpakeHH. CTeneHb C IeNIbIM IoKa3zaTesieM U e€ CBOICTBa.

KBanpatHble kKopHH. Apu(pMeTHYeCKUIl KBaApaTHBII KOPEHb U ero cBoicTBa. ToxaecTBEHHBIE

npeoOpa3oBaHus BEIPAXKECHUN, COIepKAINX KBaJIpaTHBIC KOPHHU.
b YpaBHeHus

VYpaBHeHue ¢ ofHoit nmepeMmeHHOH. Kopens ypaBHeHus. PaBHocmibHBIE ypaBHeHus. CBoiicTBa
YpaBHEHHI C OTHOW NMepeMEHHON. Y paBHEHUE KaK MaTeMaTHYecKasi MOJENb peaIbHOM CUTyalluu.

JIuneiinoe ypaBHenue. KBagpatHoe ypasnenue. dopmyna KOpHEH KBaApaTHOTO ypaBHEHHS.
Teopema Buera. PanuoHanbHble ypaBHEHUs. PellleHHE pPaBHOCUJIBHBIX YPaBHEHHM, CBOISIIHUXCA K
JUHEHHBIM WM KBaJApaTHBIM YypaBHEHUAM. PellleHue TEKCTOBBIX 3aJad € IOMOILBIO PALMOHAIbHBIX
ypaBHEHUI.

VYpaBHeHne ¢ AByMsl nepeMeHHBIMU. ['paduk ypaBHEHHS C ABYMsS NepeMEHHBIMH. JIMHeEWHOe
ypaBHEHHUE C JBYMsI IEPEMEHHBIMH U €T0 rpaduk.

Cucrembl ypaBHEHHH C IByMs IepeMeHHBIMH. [ 'paduueckuii MeTox perieHus CUCTEMBI

yYpaBHEHUIl C ABYMs IEPEMEHHBIMHU. PelleHue cucreM ypaBHEHUH METOJIOM IIOJCTaHOBKH M CIIOKEHMS.

CucreMa IByX ypaBHEHHUM C IBYMS IEPEMEHHBIMH KaK MOJIENIb PEAIbHOW CUTYaIIHH.

b HepagsencrtBa



YucnaoBbie HEpAaBCHCTBA U HX cpoiictBa. CllokeHHE U YMHOXXCHHUEC YUCJIIOBbBIX HEPABCHCTB.
OHCHI/IBaHI/Ie 3HAYCHUS BbIPAKCHUA. HepaBeHCTBO C OJHOI nepeMeHHoﬁ. PaBHOCHIIBbHBIE HEpaBCHCTBA.
YucnaoBbie MMPOMEIKYTKH. Jluneiinple u KBaJApaTHbIC HEPABCHCTBA C OJIHOM HepCMeHHOﬁ. Cucrembl

HEPaBEHCTB C OJHOM IIEPEMEHHOM.
4¢¢ YucnoBbie MHOXKECTBA

MHO0keCTBO H ero 3jeMeHThl. CIIocoObI 3aJlaHUsl MHOXKecTBa. PaBHBIE MHOXKECTBA. HYCTOC
MHOXecTBO. IlogMHOXeCcTBO. Onepaunn HaJ MHOXCCTBaAaMU I/IJ'IJ'IIOCTpaHI/ISI COOTHOIICHUM MEKAY

MHOECTBaMH C TIOMOIIbIO Auarpamm Jusepa. MHoecTBa
7TL
HaTypalbHBIX, IIEJIBIX, pAIMOHAIBHBIX Yucell. PanoHansHOe YnCiIo Kak ApoOb BUaa — , Tae M-

IeJ0¢ 4YMuCiIo, a N -HaTypajabHOE, U KaK OecKOHEUHas nepuoanveckas JeCATUIHAsA I[p06l>. HpeZ[CTaBJ'IeHI/Ie
00 HUppalMOHAJIbHOM YHUCIIC. MHO0>XECTBO JEHUCTBUTEIBHBIX YHCE]I. HpeI[CTaBJ'[eHI/Ie JIEHCTBUT €JIBHOTO
4yucjia B BUIC OECKOHEYHOM HenepnonnquKoﬁ Z[eCHTH‘IHOﬁ }:[pOGI/I CpaBHeHI/Ie Z[efICTBHTeJlLHLIX YHUCCII.

Css13p Mexxay MHOKecTBamu N. Z. Q/

+¢¢  ODyHKIMU
YucaoBbie QyHKIMHU
OyHKUNOHATBHBIE 3aBHCUMOCTH MeXIy BenmuuHaMu. lloHsTne ¢pyHknunm .DyHKINSA Kak
MaTeMaTH4decKas MOJeNb peaqbHoro mporecca. OOmacTe ompeneneHns W 00NAacTh 3HAYCHHH (YHKIUH.
Croco6sl  3amanust ¢ynHkuuu. I'padukx ¢ysxmum. I[locTpoeHne rpadukoB (YHKIHH € TOMOIIBIO
npeobpazoBanuil ¢uryp. Hymmu ¢yskuun. IIpoMexyTku 3HAKOMOCTOSHCTBA (QyHKIuU. IIpomexyTku
BO3pACTaHUS U IPOMEXKYTKH yOBIBAHUS (DYHKIIUH.
Jluneiinas ¢yHknus, oOpaTHas NPOMOPUIUOHAIBHOCTb, KBapaTuIHAas QYHKIHS, QYyHKITUSI
y = V*  ux cBOHCTBa U rpaduKH.

YuciaoBble MOCJIeA0BATEILHOCTH
ITonsTue YHCJIOBOM MIOCJIEA0BATEIBbHOCTH. Koneunsie u OCCKOHEUHBIE
nocnenoBaTebHOCTA. CIIocoOBI 3aJjaHMs TIOCIIEAOBATEIBHOCTH. ApH(MeTHUYecKass W TeoMeTpudecKas
nporpeccun. CBoicTBa WICHOB apu(METHUECKON M TeoMeTpuueckoil mporpeccuif. Popmyisl o0miero
wieHa apu(MeTHUecKoil M reoMeTpuuecko mporpeccuit. DopMynbl cyMMBI N -TEPBBIX UIECHOB
apudMeTHIecKoil M reoMeTprueckoil mporpeccuit. Cymma 0€CKOHEUYHONW I€OMETPUYECKON MPOTPECCHH, Y
KoTopoii || < 1. IIpencraBiaeHne 6eCKOHEYHOM MEPUOTUUCCKON AECATHUHON ApoOH B BHIE OOBIKHOBEHHOM

JpooHu.

2224 DJIEMEHTHI IPUKIAIHON MAaTEMATUKHU

Marematnueckoe MopenupoBanue. I[IporentHeie pacuérel. dopmyna CIOXHBIX MPOIEHTOB.

HpI/I6J'II/I)KéHHI>Ie BBIUMCIICHUS. AOCOIIOTHAS B OTHOCHTCIbHAS MOTrpCIIHOCTH.



OcHOBHBIC InpaBujia KOM6I/IHaTOpI/IKI/I. YacTota u BCPOATHOCTD cnyqap“lnoro cobortnsa. Kiaccuueckoe
OMpPEACIICHUC BEPOATHOCTHU. HavanbHble cBeAEeHUS O CTaTUCTHUKE. HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJC TaGJ’II/III,
KPpYTrOBbIX U CTOJIOYATHIX Auarpamm, Fpa(i)I/IKOB. CTaTHCTHYECKHE XapPaKTCPUCTUKNU COBOKYITHOCTHU JAHHBIX:

Cpe€aHee 3HaUYCHNE, MOJla, pa3Max, MEInaHa BLI60pKH.
4¢¢ AureOpa B HCTOPUYECKOM PA3BUTHH.

3apokaeHne aiareOpbl, KHATA O BOCCTAaHOBICHHHM W IPOTHUBOIIOCTABICHHH MyxaMMena aiib-
Xopesmu. Hcropus GopMuUpoBaHHS MaTeMaTH4YecKOro s3blka. Kak 3apomwiiack wuies KOOpPIWHAT.
OTKpBITHE UPPANUOHAIBHOCTH. V3 UCTOPUU BOZHUKHOBEHUS (HOPMYI JJIS peliecHUsl YpaBHEHUH 3-i u 4-i
creneHedt. Mcrtopus pasputus ToHATHS GyHKIUU. Kak 3apoamnack Teopus BeposTHOcTer. Ywucia
®ubonayun. 3amaua JI.ITuzanckoro (PuboHaY4M) O KPOJIUKAX.

JL.d.Marnuukuii. [1.JI.Ye6prmes. H.M.JlobaueBckuit. B.f.bynskoBckuii. A.H.Kommoropos.

®.Buer. [1.depma. P.[exapt. H.Tapranbes. J[.Kapnano. H. A6ens. b.Ilackans. JI.ITuzanckuii. K.I'aycc.

Konuuecmeo KOHRmMpPOJ1bHbIX paﬁom:

7 xnacc-8 8 kimacc-7 9 xiace- 6 ConeprkaHue Kypca

reometrpuu 7-9 xnaccoB ¢4¢  IIpocreiimive

reoMeTpuyecKue GUrypsl

Touka, mnpsmad. Otpe3ok, ayd. Yroa. Buasl yrmoB. CMexHble U BEPTUKAJIbHBIE YIJIBL.
BuccekTpuca yrna.
Ilepecekaromuecss W napajienbHble mpsAMmble. llepnennukynsgpHsle mnpsMble. [lpusHaku

napajijiebHOCTU NpsiMbIX. CBOMCTBA MapaiedbHbIX NPSIMbIX. [lepleHIuKyIsp U HaKJIOHHAs K NPsIMOM.
44¢¢ MHOTOVIOJIBHUKH,

TpeyronsHuku. Bunael TpeyronbHHKOB. MenuaHa, OHCCEKTpHCa, BBICOTA, CPEAHAS JIMHUS
TpeyronbHuKa. llpu3Hakum paBeHCTBa TpPEyrodbHUKOB. CBOWCTBA M NPU3HAKM PABHOOEIPEHHBIX
TpeyroibHUKOB. CepeluHHbIN nepneHauKkyasap orpe3ka. CymMma yIrioB TpPEyrosbHUKA. BHemHue yrisl
TpeyronbHuka. HepaBeHcTBO TpeyronbHuka. COOTHOIIEGHUS MEX]y CTOPOHAMM M YIIaMH TPEyroJbHHKA.
Teopema [udaropa.

[MonoGuble TpeyrompHUKH. [Ipu3HAKM MOMOOMS TPEYroJbHUKOB. TOYKHM IepecedeHHs
MenuaH, OWCCeKTPHC, BBICOT, TPEYrOJbHMUKA, CEPEAMHHBIX MNEPHEHIUKYISIPOB CTOPOH TPEYTrOJIbHUKA.
CBoifcTBO OMcceKTpHCH TpeyroiabHuka. Teopema daneca. MeTpuiyeckne COOTHOMIECHHS B MPSIMOYTOIEHOM

TPCYT'OJIbHUKE. CI/IHyc, KOCHHYC, TAHT'CHC, KOTAHI'CHC OCTPOIr'o



yria npsMOYroJIbHOTO TpeyrojbHuka u yriaos oT 0 no 180 ° dopmyibl, cBSI3bIBAIOIUE CHHYC, KOCHHYC,
TaHI€HC, KOTAaHI'€HC OJHOI'0 M TOro k€ yria. Pemenue TpeyroiabHukoB. Teopema CHHYCOB M TeopeMa
KOCHHYCOB.

UYetspéxyronpuuku. [lapamnenorpamm. CaoiicTBa U IPU3HAKU
napajuienorpamma.. IIpsmoyronbHuk, poMm0, kBajapar, ux cBoiicTBa M mnpusHaku. Tpanemus. Cpemsss
JIMHUSA TPAIELMY U €€ CBOMCTBA.

MHOroyroibHukd.  Beimyknele  MHoroyronbHuku. CymMMma — yIJioB  BBIIYKJIOTO

MHOF0yFOJ'II>HI/IKa. HpaBI/IJlLHI)Ie MHOFO}’FOJ‘ILHI/IKI/I.
4¢¢  OKDPV)KHOCTH U KPVT.

I eoMeTprUeCcKre NOCTPOCHUS

OKpyKHOCTb U KPYT. DIIEMEHTBI OKPYKHOCTHU U Kpyra. LleHTpanbHble 1 BOUCAHHBIE YIIIBL.
KacarenbHast kK OKpYXHOCTH U €€ cBoiicTBa. B3aumMHoe pacrmosyioskeHue NpsiMol U OKpy>XHOCTH. OTHc aHHas
U BIIMCaHHAs OKPYXHOCTH TPEYrojbHHKA. BIHcaHHBIe U OMMCaHHBIC YETHIPEXYT OJIBHUKH, UX CBOHCTBA U
MpU3HAaKU. BriricanHble U ONMUCaHHBIC MHOTOYTOJBHUKH.

I'eomerpuueckoe Mecto Todek (I'MT). CepenuHHBII NepHEeHIUKYIIpP OTpe3Ka U
buccektpuca yria kak 'MT.

I'eomeTpuueckue NOCTPOSHUS LUPKYJIEM U JUHEHKOH. OCHOBHBIC 3a/1a4M Ha MOCTPOEHHE:
MOCTPOCHUE YINa, PaBHOTO [NaHHOMY, MOCTPOEHUE CEPEAMHHOIrO MEepIeHAUKYIsApa JaHHOTO OTpe3Ka,
IIOCTPOEHUE MPSIMOM, NPOXOJAlled uepe3 AAaHHYI0 TOYKY U IEPHEHAMKYJIAPHON JaHHOW IpsSMOH,
MOCTPOEHUE OUCCEeKTpUCH! JaHHOro yria. IlocTpoeHue TpeyroiabHHMKa IO 3aJaHHBIM dJIE€MEHTaM. MeTon

I'MT B 3agauax Ha HOCTPOEHHUE.

2224 3MepeHne reoMeTpUYECKUX BEIMYNH

Jnuna otpeska. PaccTosiHue Mexay IByMsl TOUKaMU. PaccTossHME OT TOYKHU OO IPSMOA.
Paccrosinue mexay napajaienbHbIMU TPSIMBIMH.
[IepumeTp MHOTOYTOIBHHUKA.
JnuHa okpy>KHOCTH. [[1MHa 1yru OKpyKHOCTH.
I'panycnas mepa yria. BenuunHa BMcaHHOIO yria.
[TonsTHEe momaau MHOTOYTOJNBHHKA. PaBHOBenukue ¢urypsl. HaxosklieHue rmuiomanu
KBaJpara, IpsIMOYTrOJbHUKA, TapajlyieJorpaMma, TPEyroylbHUKa, Tpaleluu.

[TonsTue ionranu kpyra. [lnomans cekropa. OTHOIICHHE TUIOMIAAEH T10100HBIX

¢uryp.

HCK&DTOBBI KOOpAMHATHI HA ITNTIOCKOCTH




dopMmyna paccTOsHHUA MeXAy AByMs Toukamu. KoopauHaTel cepeauHbl OTpe3Ka. YpaBHEHME

¢urypsl. YpaBHEHHE OKPYKHOCTH U MPAMOH. YTII0BOH KO3 DHIIMEHT PSAMOA.

<  Bekrophl

[Tonstne BekTopa. Monaynbs (mnuHa) BekTopa. PaBHble BekTOpbl. KoiuimHeapHbBIE BEKTODHI.
Koopaunater Bexktopa. CrnokeHuE W BBIUMTAHHE BEKTOPOB. YMHOXXKEHHE BekTopa Ha yucio. CkamspHoe
npousBeJieHue BeKTOpoB. KocuHyc yria Mexy 1ByMs BEKTOPaMH.

%
%*

I" eoMeTpryeckue npeodpa3oBaHus

[Tonsitne o mpeobOpazoBanuu Qurypsl. JIBuxkeHnue ¢urypsl.. Buasl aBwkeHHs (UTYPHI:

MapauieIbHBIA IEPeHOC, 0OCeBas CHMMETPHS, MOBOPOT. PaBHble durypsl. ['lomoTeTus. [lomodue Guryp.
%  DJIeMEHTHI JOTUKHA

OHpeI[eJ'ICHI/Ie. Axcuom u TCOPEMBI. HOKaSaTCJ’ILCTBO. HOK&SaTeJ’ILCTBO OT NPOTHUBHOTO. TeopeMa,
06paTHa$I JIAaHHOM. HeobOxonumoe u A0CTAaTOYHOC YCIIOBHUEC. yHOTp€6J'[eHI/I€ JJOTMYCCKHUX CBA30KECIIN...,

mo..., mo20a u mojibKo mo2od.
« I eoMeTpus B HICTOPUYECKOM  DA3BUTHM.

U3 wucropun reomerpun, «Hauvama» EBknumpma. HWMcropus maroro mnocTtynata EBkiauaa.
TpuroHomerpusi - Hayka 00 M3MEpPEHHH TPEYroJbHUKOB. IlocTpoeHHe MpaBUIBLHBIX MHOTOYTOJBHHKOB.
Kaxk 3apoaunacek unest KoopauHar.

H.W.Jlo6agesckwuii. JI.Ditnep. ®anec. [Tudarop.

Konuuecmeo konmponvnvlx pabom

7 xiacc-6 8 kiacc-7 9 xiacc-6

OcHOBHBIE TEXHOJOTMH

C menpio obecrieueHHsT A(PGEKTUBHOCTH W PE3YyIbTaTUBHOCTH y4eOHOro mporiecca
HCHOJB3YIOTCS Pa3IMYHbIC TEXHOJIOTHH 00YICHHUS.

I'maBHOM  3amauell  MCHOJB30BaHMA  HOBBIX  TEXHOJIOIMH  sBiseTcs  paclIMpeHue
WHTEIUICKTYaIbHBIX BO3MOXHOCTEHl dYenmoBeka. Bce wucmonb3yeMble TEXHOJIOTHMH HANpaBICHBI Ha

COXpaHCHUEC (1)I/ISI/I‘ICCKOFO, TNCUXUYCCKOTO U HPABCTBCHHOT'O 3JOPOBbS KaXXJA0T0O YUCHHKA.

Ha YPOKax MCIOJIB3YIOTCA 3JICMCHTEI CJICAYIOIIUX TEXHOJIOTUH:



Npob6nemHoe obyyeHue

Coznanve B y4eOHOU eSITeIbHOCTH MPOOJIEMHBIX CUTYAIlUi ¥ OpTaHu3aIisl aKTUBHON

CaMOCTOSATEILHOM NeATebHOCTH YUAIIUXCs M0 UX Pa3pelIeHHI0, B pe3yIbTaTe Yero MPOUCXOIUT
TBOPYECKOE OBIIAJCHIE 3HAHUSAMHU, YMCHHSIMH, HABBIKAMHU,, PA3BUBAIOTCSI MBICITUTEILHBIC CIIOCOOHOCTH.

NunuBrayansHO —pa3BuBaroiiee 00ydeHrne 3HaKOMCTBO ¢ HOBBIMH METOJAaMH MBICTUTEIBHON
JIEATEILHOCTH TIPH PEIICHUU TBOPUYECKUX 3aJJaHUH C YepTeKaMK, TEXHOJIOTUYSCKUMH KapTaMH B
WHIUBUYaTLHOM TIOPSIKE

PasHoypoBHEeBOoe oOydeHHE Y Y4YUTENS TOSBISETCS BO3MOXKHOCTH IOMOTaTh ClIaboMy, yIElsTh
BHHMAaHHE CHUJIBHOMY, peaju3yeTcs >KeJaHWEe CHIBHBIX ydaluxcs ObICTpee M TIIyO)Ke MPOJBUTATHCS B
obpazoBanuu. CuibHBIE YyyallMecs VYTBEPKIAOTCI B CBOMX CIOCOOHOCTAX, cjadble MOIy4aroT
BO3MOJKHOCTh HCIIBITBIBATh YUEOHBIM yCIeX, MOBBIINIACTCS ypPOBEHb MOTHBAIMM YYEHHs. TeXHOJIOTus
MPOEKTHOTO 00yUYeHUs

Yuutenb opranusyer yueOHO-TO3HABATENbHYIO, UCCIIE0BATENIbCKYI0, TBOPUYECKYIO MIIU UTPOBYIO
JIeATEIbHOCTh 00yUYaloIuUXCsl, KOTOPhIE OBJIAJEBAlOT HABBIKAMHU CaMOCTOSTEIHHOTO TMOUCKa, 00paboTKU U
aHaJn3a Hy>KHON MHGOpMaluu JUIsl pelieHus Kakoi-mu6o npobiaeMbl, 3HAYUMOH JJI1 Y4aCTHUKOB MPOEKTA.

Pabota ¢ ucmonbp3oBaHWEM ITOW TEXHOJOTHHU JAaeT BO3MOXXHOCTh Pa3BUBaTh WHAMBUIYaJIbHBIC

TBOPYECKHE CTIOCOOHOCTHU ydaluxcs, 00jiee 0CO3HAHHO MOAXOIUTh K MpodeccuoHaIbHOMY i

coyuaJibHOMY CaMOONpeCaCIICHHUIO.

TexHONOTHs UCIIOIB30BAHUS B 00YUSCHHU UTPOBBIX METOOB: POJICBBIX, ACJIOBBIX U APYTHX BHOB

00ydJaroIIuX Urp

Pacmupenue kpyrosopa, pa3BUTHE MO3HABATEIBHON AEATEILHOCTH, (POPMHUPOBAHKE OMPEISIICHHBIX
YMEHHUH U HABBIKOB, HEOOXOJMMBIX B MPAKTHYECKOH NESITENBHOCTH, Pa3BUTHE 00IIIeyueOHBIX YMEHUI 1
HaBBIKOB.

TectoBbie TexHONMOTHH OIEHKA YPOBHS 00YYEHHOCTH 110 KOHKPETHON TeMe, TO3BOIISIONIas
peabHO OIICHUTH TOTOBHOCTh O0YYAIOIIUXCS K HTOTOBOMY KOHTPOJIIO, YCTAHOBJICHHE KOJIMYECTBEHHBIX H
Ka4eCTBCHHBIX MHIUBUIYATbHBIX PA3THIHA.

OO0y4eHre B COTPYIHHUECTBE (KOMaHIHAS, TPYIIIOBast paboTa)

CoTpyAHMYECTBO TpaKTyeTCsl Kak HJes COBMECTHOM pa3BUBAIOIICH AESTEIBHOCTH B3POCIBIX U JETEHl.
CyTh HMHIMBHAYAJIBHOTO TOAXOJa B TOM, 4YTOOBI WATH HE OT y4eOHOro mpeaMera, a OT peOeHKa K
nmpeamMeTy, HUMATU OT TCX BOBMO)I(HOCTeﬁ, KOTOpBIMU pacmojiaract pe6eHOK, IMPUMCHATL TICHUXOJIOTO-

negarort4cCKue JMarioCTUKM JIMYHOCTH. O6yqafoumec;1 " yYUTCJIb 3aHUMAIOTCA



COBMECTHOM JIeATEIbHOCThIO. D(PPEKTUBHOCTL METONAa HE TOJBKO B aKaJIEMHUYECKHUX ycClexax

O6y‘I&IOH.IHXCH, HO W B HX HHTCIUICKTYaJJbHOM W HPABCTBCHHOM pPa3BUTHH. I/]H(bODMaHI/IOHHO'

KOMMYHUKAITMOHHBIC TECXHOJOTNHU

Ucnonp3oanue [1K B yuebHOM npomecce. Co3nanue pedeparoB, CaiioB, Mpe3eHTAIUN U Jp.

[Touck HyxHol nHMopManmu B aTepHET. [IpriMeHEeHNE MTOTyYEeHHBIX 3HAHUIA B

310poBBE cOeperaromiue TEXHOJIOTHH

Hcnonb30BaHNe MaHHBIX TEXHOJOTMH IIO3BOJIIIOT PaBHOMEPHO BO BpeMs YpOKa paclpeaeisTh
pasnu4Hble BUABI 3aJaHHUN, YepeloBaTbh MBICIUTEIbHYIO NIEATeIbHOCTh C (U3MHHYTKaMH, OINPENeIIsiTh
BpeMs IOJAauH CIOKHOTO y4eOHOr0 MaTepuana, BhIIEIATh BpeMs Ha IPOBECHHE CAMOCTOSTENbHBIX padoT,
HOopMaTUBHO IpuMeHsITh TCO.

OcHogHbie munbi yue6Hb1x 3AHAMUIL

. YPOK M3yUYeHHUs HOBOTO Y4eOHOT0 MaTepuaa,

. YPOK 3aKpEIUICHUS ¥ IPUMCHCHUS 3HAHUM;

. YpOK 00001Iar0IIero IOBTOPEHHS M CHCTEMATH3aI[UU 3HAHUH;
. YPOK KOHTPOJISI 3HAHUM U YMEHHU.

OCHOBHEIM THIIOM ypOKa SIBJISIETCS KOMOMHUPOBaHHBIM.
Dopmbl opeanuzayuu yuebHo2o npoyecca:
WHAWBHUIyalbHBIE, TPYIIIIOBBIE, HHIUBUAYAILHO -TPYIIIIOBEIE, (POHTAIBHEBIC.

Ha ypokax ucnonb3yrorcst Takue (OpMBI 3aHATHN KaK:

. MpaKTUYECKUE 3aHITHS;
. TPEHUHT;
. KOHCYJbTalUS;

Cucrema ypoKoB YCIOBHA, HO BCE )K€ BBIACISIOTCS CIAEAYIOIINE BUIBL:

Ypox-nexyus. Tlpennonaraiorcs COBMECTHBIC YCWJINS YYUTEIS W YYCHHUKOB JJISl peIieHus: oOmiei
po0OsieMHO MTo3HaBaTeNbHON 3a1aun. Ha TakoM ypoke MCNONb3YeTCA AeMOHCTPAIIMOHHBIN MaTepHal Ha
KOMIIBIOTEpE, pa3pabOTaHHBIN YUUTEIEM WIH YICHUKAMHU, MYIbTUMEINHHbIC TPOIYKTHI.

Ypox-npaxmuxym. Ha ypoke yuaniuecs paboTaroT HaJ pa3IUYHBIMH 3a1aHUSIMU B 3aBHCUMOCTH OT
CBOCH IOATOTOBJIIEHHOCTH. Buabl paboT MoryT OBITH cCaMBIMU DPa3HBIMH: NHCBMEHHBIE HCCIEAOBAaHUS,
pelleHne pas3IUYHBIX 3a7ad, NPAKTUYCCKOE MPHMEHEHHE pa3iMYHBIX METOAOB pEUICHHS 3aj]ad.

KOMHBIOTCp Ha TaKHUX YpPOKax HUCIIOJIB3YECTCA KaK
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ANIEKTPOHHBIA KAIBKYISATOP, TPEHAXKEP YCTHOTO CYeTa, BUPTyallbHAs Ta00PaTOpHsl, NCTOYHHUK CIPABOYHOMN
uH(pOpMaIH.

Ypox-uccneoosanue. Ha ypokeydainuecss pemaroT HOpoOJIEMHYIO 3ajadyy HCCIEJ0BaTEIbCKOTO
XapakTepa aHAIUTUYECKUM METOAOM U C IIOMOIIbIO KOMIIBIOTEPA .

Kombunuposannwiil ypox peIoaraeT BHIIOJIHEHHE padoT U 3aJaHUi Pa3HOTO BUIA. Ypok
peutenus 3a0a4. BerpabaTeIBaloOTCs y y4aluxcs yMEHHs U HaBBIKU PEIICHHs 3a1a4 Ha ypOBHE
00s3aTeIbHON U BO3MOXKHOU MOATr0TOBKE. JIF0O0H yuaniuiicss MoKeT UCIOJIb30BaTh KOMIIBIOTEPHYIO
uH(pOPMAIMOHHYI0 0a3y 10 METOAAM PELICHUs pa3IMyYHbIX 3a4a4.

Ypox-mecm. TectupoBaHue NPOBOAUTCA C LEIbI0 JUATHOCTUKM NPOOENOB 3HAHUH, KOHTPOIS
YPOBHS OOYYCHHOCTH YYAIUXCs, TPEHUPOBKH TEXHUKE TECTHPOBaHHs. TeCTBl MpeiararoTcs Kak B
MEYaTHOM TaK U B KOMIILIOTCpPHOM BapuanTe. [IpnueM B KOMIBIOTEPHOM BapHaHTE BCET/Ia C OTpaHUICHUEM
BpEMECHH.

Ypok-3auem. YCTHBII Ompoc ydamuxcs IO 3apaHee COCTABICHHBIM BOIIPOCAM, a TAKXKE pPEIICHUE
3a/1a4 pa3HOTO YPOBHS 110 U3YUYEHHOU TeMe.

Ypox- camocmosmenvuas paboma. Ilpemmararorcs pasHble BHIBI CaMOCTOSTENBHBIX paboT:
JIIBYXYPOBHEBAs - YPOBEHb 00S3aTEIBHOM MOATOTOBKH - «3», YPOBEHb BO3MOXHOW MOATOTOBKHU - «4» U
«5»; OOJBIION CHUCOK 3aJaHUI Pa3HOTO YPOBHSI, U3 KOTOPOTO yYAIIUHCS pellaeT uX 10 CBOEMY BEIOODY.
Ypox- koumponvuas paboma. [1poBoguTcs Ha TBYX YPOBHSIX:

VDOBEHB 003aTENLHON IMONTOTOBKH - «3%». VDOBEHb BO3MOYKHOM IIONTOTOBKH - «4» H «5».



Copep:xanne Tem yueOHOro pasjaesa

Temarnueckoe miianuposanue. Marematuka. S kjiacce

5 yacoB B Hexenio, Bcero 170 gacos;

_g KonunuectBo
&=
g o ConepxaHue yaeOHOTO 4ACOB . .
g K XapaKkTepuCTHKa OCHOBHBIX BUJIOB JESITEIbHOCTH YUSeHUKA (HA ypPOBHE yUeOHBIX ASHCTBUN)
MaTepuaia
T g
=
|
20
I'nasa 1 HatypanbHble ynciia
1 Ps1 HaTypasbHBIX YUCEN 2 Onucvlgams CBOWCTBA HATYPAIBHOTO psiia. UMNTATh U 3alTUCHIBATh HATYPAJIbHBIE YHCIa, CPABHUBATH U
2 3 YIOPSAOYNBATH UX.
Ludpsr. Pacnosnasamo Ha yepTexKax, pUCYHKAX, B OKPYKAIOIIEM MUPE OTPE30K, IPSAMYIO, Iy, IIIOCKOCTb.
JecsaTudHast 3anncey [IpuBOIUTH IPUMEPEI MOZIENEH ATHX PUTYP.
HaTypaJbHBIX YUCCJI H3zmepamsb 1AUHBI OTPE3KOB. CTpOI/ITL OTpE3KHU 3aJaHHOM JNuHBL. Pemars 3a1a4u Ha HAXOXKACHUE JTHH
3 Otpesox 4 OTpE3KOB. BhIpaXkaTh OJTHU €IUHUIIBI JUTHH Yepe3 Apyrue. [IpuBoauTh mpuMepsl MPUOOPOB CO NIKaJaMHU.
4 3 Cmpoums Ha KOOPAMHATHOM JIy4e€ TOUKY C 33IaHHOW KOOPJIMHATON, OMPEAEIISTh KOOPAUHATY TOUKH
ITnockocts. IIpsmasd. JIyu
5 3
IIxana.
KoopauHaTHBIN Ty4
3
6 CpaBHeHUEe HaTypadbHBIX
qucell
1
[ToBTOpEHME N
cucTeMaTH3anus yaieOHoro
MaTrepualia




g KonnuectBo
o,
g g ConepxaHue yaeOHOTo 4acoB . .
g 5 XapaKTepuUCTHKAa OCHOBHBIX BHUOB IEATCIFHOCTH YUCHUKA (HA YPOBHE YUCOHBIX NEHCTBHIA)
= & MaTepuana
<
=
|
1
KonTtponbsHas padora Ne 1
I'nasa 2 Cno>keHWe U BHIYUTAHHE 33
HATYPaJIbHBIX YHCEI
4 Dopmynuposams CBONCTBA CIOKCHHS U BEIYUTAHHUS HATYPAIBHBIX YHCEIN, 3aIACHIBATE OTH CBOMCTBA B BUIE
CILOKCHHE HATYDATTBHBIX ¢dopmyn. [IpuBoINTE IPUMEPHI YUCIOBHIX B OYKBEHHBIX BEIpaXKeHUH, (popMyi. COCTAaBIATh YUCIOBBIC U
witcern. CBONCTEA CIIOKEHIS OYKBEHHBIC BEIPAKCHHS 10 YCIOBUIO
- 5 3amaun. Pemrate ypaBHEHHSI HA OCHOBAaHMH 3aBUCHMOCTEH MEXITy KOMIOHEHTaMH JCHCTBHIA CIOKCHUS U
8 BbluuTanne HaTypalbHbIX BBLIUNTaHHA. PeIaTh TEKCTOBBIE 3314l C IOMOIIBIO COCTABICHUS YPaBHEHUH. Pacno3naseamsy Ha 4epTeKax
ancer U PUCYHKaX yTJIBI, MHOTOYTOJIFHUKH, B YACTHOCTH TPEYTOJIBHUKH, MIPSIMOYTOJIEHUKH. Pactio3HaBarts B
9 3
YucitoBbie i GyKBEHHbIC OKPY’KaIOII[eM MUPE MOJACIH 3TUX (QUTYD.
BEIpaNcerna. DOpMyJIHI C MOMOIIIBIO TPAHCIIOPTUPA U3MEPSITh MPAYCHBIC MEPhI YITIOB, CTPOUTH YIJIbI 3aIaHHON TPAJyCHON MEPHI,
CTpOUTH OuccekTpucy aannoro yria. Kimaccudumuposats yrisl. KinaccuduimpoBats TpEyroJbHUKHU IO
Kontponpsnas padora Ne 2 1 N
KOJINYECTBY PAaBHBIX CTOPOH U MO BUAaM UX yrioB. OMUCHIBATH CBOWCTBA MPSIMOYTOJbHH KA.
10 YpaBHeHue Haxooums ¢ moMo1pio GopMyIl IEpUMETPHI IPSIMOYTOJIbHUKA U KBaJpaTa. PemaTh 3ajjaun Ha HaXOXKJIeHUE
NEPUMETPOB MPSIMOYTOJIbHHUKA M KBaJpaTa, IPagyCHOW MEPHI YTIIOB.
11 VYron. O603HavYeHHE YTIIOB 2 P P pAMOY pata, pv M pRLY .
5 Cmpoump JTOTHYECKYIO ENOYKY PACCYKACHUH, COMOCTABIATH IMOJYICHHBIN Pe3yIbTaT ¢ yCIOBHEM 3aavH.
12 Busl yrios. Usmepene Pacnosnasame purypel, UMEIONMIAE 0Ch CHMMETPUN
yIJI0B
13
MHoroyronsHuKH. PaBHBEIE 2
¢uryps
14 TpeyroinbHUK U €r0 BUJIBI 3
15 3
IIpsAMOYTrOJIBHUK.
Ocbk cUMMETpUHDUTYPBI




g KomanuectBo
&S
g a ConepxaHue yaeOHOTo 4acoB . .
g 5 XapakTepucTHKa OCHOBHBIX BUJIOB JICSITEILHOCTH YUYCHUKA (HA yPOBHE yUEOHBIX ACHCTBUiN)
= & MaTepuana
<
=
I
1
[ToBTOpEeHue n
CHUCTEeMaTH3alns YIeOHOTO
MarepHuaa
KoHTponbHaspabora Ne 3 1
[ nasea 3 YMHOXEHNE U [IEJICHNE 37
HATYPaJIbHBIX YHCEI
16 Y MHOMKCHILC 4 Dopmynuposams CBONCTBA YMHOXKCHHS U JICICHIS HATYPATBHBIX YHCEI, 3alIUCHIBATh ATH CBOMCTBA B BHJIC
) . ¢dbopmyn. PemaTh ypaBHEHHUs HA OCHOBAHUHU 3aBUCUMOCTEH MEXKy KOMIOHEHTaAMH apru(pMETHISCKIX
[TepemecTuTenpHOE CBOWCTBO N .
IeHCTBHI.
YMHOKEHHUS
17 3 Haxooump ocTaTOK NPH JIeJICHUU HATYPaNbHBIX Yncel. [1o 3aJaHHOMY OCHOBAHUIO M MTOKA3aTell0 CTEIICHU
CoueraTelbHOE U HaXOIWTh 3HAYEHNE CTEIIEHH YUCIIA.
pacrpeaenTuTeIbHOe CBOMCTBA HaxonuTe miomaau npsMoyroJibHHKa M KBajapaTa ¢ OMOIIbio (opMyIt. BelpakaTh OJJHU € THHUIIBI
YMHOKCHUS TJIOMIAIN Yepes3 IpyTrHe.
18 Jlenenue 7 Pacnosnasamv Ha yepTexkax U pUCYHKAX MPSIMOYTONBHBIN Napallie/IeuIe 1, TupaMuay. Pacro3naBarts B
OKPY’KaIOIeM MHUpe MOIeNH 3TuX uryp. M306paxars pa3zBEPTKU MPSAMO YTOJILHOTO Mapaljieenueia 1
19 JleaeHue ¢ ocTaTKOM 3 THPAMUIBL.
20 Crenens uncna 2 Haxooums 00bEMBI IPSIMOYTOJIEHOTO NMapajuIeNeNune a 1 Kyoa ¢ moMoIbsio GpopMyit. Beipaxats oHu
eIMHHIBI 00BEMA Yepes IpyTrHe.
Kontponrnaspabora Ne 4 1 P Py
2 Pewamb kKOMOMHATOPHBIC 331291 C IOMOIIBIO ITepedopa BapHAHTOB
21 ITnmomane. Ilnomans
MPSMOYTOJIbHAKA
22 3
[IpsAsmMoyronpHBINA
napajie/enume].
ITupamupa




g KomnuuectBo
&3
g a ConepxaHue y4eOHOTO 4acoB . .
g 5 XapaKTepuUCTHKAa OCHOBHBIX BHUOB IEATCIFHOCTH yYUCHHKA (HA yPOBHE YUIEOHBIX NEHCTBHIA)
= & MaTepuana
<
=
|
23 . 4
O0BEM MPSAMOYTOIBHOTO
napaJulesenueaa
24 Kom0OunaTopHbie 3a1a4n 3
2
[ToBTOpEHHE N
CHUCTEeMaTH3alus YIeOHOTO
MaTepuana
Kontponbsnaspabora Ne 5 1
18
I1asa 4 OOBIKHOBEHHBIC IPOOH
25 . 5 Pacnosnasams 0OHIKHOBEHHYIO Ip00b, TPaBUIBHBIC M HETIPABIIIBHBIC APOOU, CMEIIaHHBIC YUCIIA.
[TonsTHE OOBIKHOBEHHOM
1po6u UwnraTh U 3aIMCHIBAaTh OOBIKHOBEHHEBIE IPOOH, cCMelIanHbIe yrncia. CpaBHUBATh OOBIKHOBEHHBIE IPOOH C
26 3 paBHBIMU 3HaMeHaTeNsIMHU. CKIIaIbIBaTh U BEIYUTATh OOBIKHOBEHHEIC TPOOH C PaBHBIME 3HAMEHATEIISIMU.
[IpeoOpazoBEIBaTE HEMPABUIBHYIO APOOb B CMEMIAHHOE YHCIIO, CMEIIAHHOE YHCIIO0 B HENPaBUIHHYIO APOOE.
IIpaBuibHBIC U HENPABHIIbHbIC YMETh 3alHCHIBaTh PE3yNbTAT ACICHUS ABYX HATYPAIbHBIX YUCEN B BUIEC OOBIKHOBEHH OH IpooH
npobu. CpaBHeHuUe Apobeit
27 2
CrnoxeHre U BEIYUTaHHE
JIpoOelt ¢ 0TMHAKOBBIMHU
3HAMEHATEISIMU
00U U JeneHue
28 Hp A 1
HATYPaIbHBIX YHCEI
29 CwmernianHbIe yncia 5
1
[ToBTOpEHME N
CHUCTEeMaTH3aIHs YyI4eOHOTO
Marepuaa




g KonungectBo
&
g 2 ConepxaHue yaeOHOTo 4acoB
S . .
T = MatcpHala XapakTepuCTHKa OCHOBHBIX BUJIOB JESATEILHOCTH YUCHHKA (HA YPOBHE yUeOHBIX JeiCTBUI)
=
I
KonTponbsnaspabora Ne 6 1
48
Iasa 5 Jlecatuanbie Apoow
30 TpenicTasienue o 4 Pacnosnasame, auTaTh U 3aMCHIBATH JECITUYHBIE ApoOH. Ha3sIBaTh pa3psas! NECATUIHBIX 3HAKOB B 3aIHCH
JIECATHUHBIX APOBAX JecATHYHBIX Apo0eil. CpaBHUBATH JecATHYHBIE ApoOH. OKPYTIIATH AeCATHIHbIE IPOOH U HATypaIbHbIC
31 3 qHciIa. BRIMOTHATE IPUKUAKY PE3yIbTaTOB BEIYUCICHUN. BEIMONHATE apupMeTHnIeckne NeHCTBHS HaJ
CpaBHEHHENECATHIHBIX TEeCATHIHBIME JPOOSMI.
apo0eit Haxooums cpennee apudMeTHIecKoe HECKOIBKUX Yncel. [[puBOIUTE IpUMeEpH! CpeIHUX 3HAUYCHUH
32 o —— 3 BEJIMYUHEL. Pa3bsACHATH, YTO TaKOE «OJUH NMpOoLEHT». [IpecTaBnaTh IPOIEHTHI B BUE ACCATUYHBIX ApoOeit
TpuxHxH U AeCATUYHbIE TpOOH B BUJE NPOIEHTOB. HaxoIuTh NPOLIEHT OT YKCIa U YHUCIIO MO €ro MPOIeHTaM
33
CroxxeHue 1 BBIYATaHNE 6
JECATUIHBIX POOCH
Kontponsnasipabora Ne 7 1
34 7
YMHOXEHHEECATHIHBIX
JIpobeit
35 9
JleneHuneaecaTHYHbIX
Japobeit
Kontponpsnas padora Ne § 1
36 3
Cpennee
apupmernueckoe. Cpemnee
3HAYCHHUE BEITMYNHBI
37 4
IIpouentsl. Haxoxnenue
IPOLEHTOB OT YHcia




<
o & Komnuuectso
o
4acoB
2 ? ConepxaHue yaeOHOTO
T & o o
= MaTepuaia XapaKkTepHuCTHKa OCHOBHBIX BUIOB JIESITEIHHOCTH YICHUKA (Ha YPOBHE YUICOHBIX ICHCTBHIA)
|
38 4
HaxoxneHue dncna 1o ero
MPOLICHTaM
2
IToBTOpEHUE 1
cucTeMaTH3aIus yueOHOro
MaTepuaa
Kontpoasnaspabora Ne 9 1
[loBTOpEeHME U cUCTEeMaTH3aNNsI YIeOHOTO 14
MaTepuaa
13
YupaxxHeHus
IUTSL TIOBTOPEHUS Kypca
5 Kiacca
KontponpraspadcoraNe 10 1




TemaTuueckoe INIAHUPOBAHHE. MatemaTuka. 6 Kjaacc

5 gacoB B Heaemo, Bcero 170 gacos.

<
L=y
a, <
2 g‘ KonuyecTs 0
S & . .
T S Conepxanne yueGHOro MaTepuaia 1acos XapakTepuCTHKA OCHOBHBIX BUJIOB JEATENLHOCTH y4EHHUKA (HA yPOBHE y4eOHBIX AEHCTBHI)
|
Tnasa 1 17
JlemuMOoCTh HATYpalbHBIX YHCE
1 JleuTenuy KpaTHEIE 5 Dopmynuposams ONPECICHUS TOHATHIA: ACTUTENb, KPATHOE, MPOCTOE YUCIIO, COCTABHOE YUCIIO, OOIIHIT
3 JICTTUTEN b, HAMOOJIBIINH OOIIMI IENUTEIh, B3AMMHO MPOCTHIC YHCIIA, 00IIee KpaTHOE, HAaMMEHbIIIee 00IIee
2 Ilpusnakn nemumocty Ha 10, va 5 KpaTHOE ¥ MPU3HAKU AETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10. Onucwieams npaBuiia HAXOXKICHUS
1 Ha 2 Hanbosbmero odmero aenutens (HOJL), Haumensiero obmero kpatnoro (HOK) Heckonpkux uuncenn,
3 3 pa3JIoKEHHs HATYPaJIbHOTO YKCIIA HA MPOCTHIC MHOKUTEITH
[Ipusnaku nenmumocTty Ha 9 1 Ha 3
4
IIpocThie 1 cocTaBHBIE YHCIIA 2
5 . . 3
HaunGoapmmio0mmii
JICITATENh
3
6 Haunmensireeo0riee
KpaTHOe
KonTponbnagpabora Ne 1 1
38
Inasa 2 OOBIKHOBEHHBIE IPOOH




o
(SIS

-Ha

Cogepxxanue yueOHOTO MaTepuaa

Konnuects o

JacoB

XapaKTepI/ICTI/IKa OCHOBHbBIX BUIOB ACATCIIbHOCTH YYCHUKA (Ha YPOBHC y‘-[e6HBIX I[eI\/'ICTBI/II\/'I)

Dopmynuposams ONPEIeIICHUs TIOHATHI: HECOKpaTHMast IpoOb, OOV 3HAMEHATENb BYX JAPOOeH,

B3aMMHO O00paTHBIC YKciia. [[puMeHsITh OCHOBHOE CBOMCTBO JpOOH IS COKpamieHus npodeit. [TpuBoauTh
JIpoOH K HOBOMY 3HameHartelto. CpaBHUBATh OOBIKHOBEHHBIC Ap0oOH. BrImoHATE apudmeTndeckre

JIEHCTBHSI HaJl OOBIKHOBEHHBIMHU APOOSMHU.
Haxoaute nIpoOb OT 4YHCIa W YHCIO II0 3aJaHHOMY 3HadyeHHIO ero Jjapobu. IIpeoOpa3oBbIBaTh
O0OBIKHOBEHHBIC IPOOH B JecsaTHYHBIC. HaxoMuTh AecATHIHOE PUOIKCHHE OOBIKHOBEHHOH IpOOH

7 OCHOBHOE CBOHCTBO JIpoOH 2
8 Coxparienuenpobeit 3
9 4
[MpuBenenne apobeli k oOIEMY)|
sHaMmeHaTeno. CpaBHeHHE pooOeit
5
10
CrnoxeHue 1 BbIUMTaHUE OpoOeii
KonTposbHaspadoTa Ne 2 1
11 'YMHOXKEHHE Tpooeit
3
12 |Haxoxnenue apobu ot uncia
KonTponbHaspaboTa Ne 3
13 B3aumHO 0OpaTHBIC YuCIIa
14 eJieHue Ipodeit 5
15 3
HaxoxxaeHne 9ucia 1Mo 3HAYCHHIO
ero 1poou
16 1
[IpeobpazoBanue OOBIKHOBEHHBIX
Jpo0Oeli B AeCITUIHBIS
17
beckoneunble 1

NEPUOANICCKUE NECATUYHBIC




o
INESE

Komnnuects o

-H
a4 ComeprkaHue yueOHOTO MaTepHaa 1acoe XapakTepHuCTHKa OCHOBHBIX BHJIOB JICATEIHPHOCTH YUCHHKA (HA YPOBHE YUEOHBIX JCHCTBHIA)
n
[
Jpobu
18 JecsiTmaHOE pUOIIHKEHIE 5
OOBIKHOBEHHOU TpoOH
KonTponbhaspabota Ne 4 1
28
Inasa 3 OTHOIIEHUS U IPONOPLUHU
19 OTHOWEHHS 5 Dopmynuposams ONpeeNCHUS IOHATUH: OTHOIIEHUE, IPOIOPLHS, IPOIIEHTHOE OTHOIICHUE BYX YHCE,
20 - c IPSIMO ITPOIIOPLUOHANBHEIE U 00PaTHO MPONOPLUOHANBHEIE BETUYNHBL. [IpIMEHATh OCHOBHOE CBOICTBO
OTIOPIIUH N .
poroptt OTHOIICHHUS ¥ OCHOBHOE CBOMCTBO Mpomnopuuu. [IpuBoINTh IPUMEPHI U OMUCHIBATH CBOWCTBA BEJIMYHH,
3 . .
”n TIpOTIEHTHOE OTHOIICHHE IBYX HAXOJAIIUXCS B IPSIMON 1 00PAaTHOM MPOMOPIIMOHATBHBIX 3aBUCUMOCTSAX. HaXoMuTh MpOIeHTHOE
ancern OTHOUICHUE JIBYX YHUCEII.
JlenuTh 4ncino Ha MpONOpIOHATIFHBIC YacTH.
Kontponsraspabora Ne 5 1 .
> > 3anucvigams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWMCTBA JPOOH, OTHOIICHHUS, TIPOTIOPIIHH. AHAIUUPOBANTb
HHPOPMAITUIO, IPEICTABICHHYIO
[Tpsmast u oOpatHast
B BUJIE€ CTOJIOUATHIX U KPYTOBBIX Auarpamm. IIpeacTaBisate HHGOPMALIHIO B BHIIE CTOIOYATHIX H KPYTOBBIX
MPOTOPLHNOHAIBHBIE 3aBUCUMOCTH
IarpamMM.
23 Tlpusooums puMepskI CIydaiHbIX cOOBITHI. HaXoMUTh BEPOATHOCTD CIIYIalHOTO COOBITHS B OIBITAX
Jlenenuve uncna B JTaHHOM
2 C PaBHOBO3MO>KHBIMH HCXOIaMH.
OTHOIIICHUU
Pacnosnasams Ha 4epTexax U pUCYHKaX OKPYKHOCTb, KPYT, IHIMHAP, KOHYC, cdepy, map u ux
24 OKpY»KHOCTb ¥ KpyT 2 3JIEMEHTHI. Pacrio3HaBaTh B OKPYKAKOIIEM MUPE MOJIEHU 3TUX Guryp. CTPOUTH ¢ MOMONIBIO UPKYJIs
25 3 OKPY>KHOCTbH 33/IaHHOTO paamyca. M300paxaTs pa3BEPTKHU IIIUHAPA U KOHyca. HaszpiBaTh mpuOImKEHHOE
JINHA OKpY>KHOCTH. [ltomans
A OKPYAKHOC oman 3HavyeHue ymucaa. Haxomuts ¢ momormpo GopMys JIHHY OKPY>KHOCTH, IUTOMIAIs KpyTa
Kpyra
26 Hununap, KoHycC, Wap 1
27 JlnarpaMmMbl 3
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Konnuects o

Conepxanue y1eOHOro MaTepuana 1acos XapaKkTepuCTHKa OCHOBHBIX BUJIOB JIESTEIBHOCTH YUCHUKA (Ha YPOBHE YUCOHBIX ICHCTBHIA)
|
28 . 3
CnyyaiiHple COOBITHS.
BeposTHOCTE cydaitHOTO
coOBITHSA
KonTponbhaspabota Ne 6 1
[ nasa 4 PauumonanbHbBIE 72
qrcia U IeHCTBUS HaJl HUIMU
29
[lonmoxuTenpHbBIE U 2
OTpHIATEIHHEIC YHCTIa
30 Koop/HaTHAs psMas 3 IIpusooums IpUMeEpHI UCTIOJIB30BAaHNS OJI0XKUTEIBHBIX U OTPUIIATEIBHBIX unces. PopMynupoBaTh
31 OINpCACIICHNEC KOOPANHATHOU MIPAMOU. CTpOI/ITI) HAaKOOPJAWHATHOU MPAMOU TOYKY C 3aJaHHOU
Henbre uncna. Paruonanbubie 2 KOODPMHATOM, ONPEAEIISATH KOOPIUHATY TOUKH.
auncia Xapaxmepuz06amb MHOKECTBO HENBIX giced. OOBICHITE TOHATHE MHOKECTBA PAIIHOHATIBHBIX YHCET.
32 Moy uncia 3 Dopmynuposams OTIpeneNeHIe MOIYINS YruciIa. HaxoauTs MOIyb 9ucia.
Cpagnusams paniioOHANBHBIC YHCITA. BEIOTHATE apudMeTniaecknue NeHCTBHS Hall palliOHAIbLHBIME
33 CpagHenue uncen 4 yycIaMu. 3amuchiBaTh CBOMCTBA apudMeTUUeCKUX AeHCTBUI HaJl palliOHAIBLHBIMH YHCIIAMHU B BUJIE
Konrponpsrasipabora Ne 7 1 ¢dopmyn. Ha3eiBaTh KOXQPHUINEHT OYKBEHHOTO BBIPAXKCHUS.
34 4 Ilpumensms CBOCTBA TIPH PEIICHUN YPaBHEHUH. PelaTh TEKCTOBBIC 331a4H C TIOMOIIBIO YPaBHCHUH.
Pacnosnasame Ha 4epTexkax ¥ PUCYHKAX MEPICHANKYIIPHBIC U MTApaUICIbHbIC IPSIMbIC, GUTYPEI,
Cno)xeHne palnoHaIbHBIX YHCEI
35 HMMEIOIINE OCh CHUMMETPHH, LIEHTP CHMMETPHH. YKa3bIBaTh B OKPY’KAIOIIEM MHUPE MOJIENHU 3TUX QUTYP.
CBOICTBA CIIOKEHUS 2 DopMyIMpoBaTh ONPEACIICHUE IEPIEHAUKYIISIPHBIX IPSMBIX U MapaJlIeIbHbIX IpAMbIX. CTPOUTH C
PaOHAIBHBIX YHCEI IIOMOIIBIO YTOJIbHUKA [IEPICHAUKYJIPHBIC NIPSMBIE U I1apajuICIbHbIE IIPSAMBIE.
36 5
BrrunTanue panuoHaIbHBIX
qHceN




o
(SRS

ConepxaHue yaeOHOro MaTepHaa

Konnuects o

XapaKTepHUCTHKa OCHOBHBIX BUAOB IESTCILHOCTH YUCHHKA (Ha yPOBHE YUEOHBIX AeHCTBHI)

H 4acoB
a
1|
[
KonTponbHaspadoTa Ne 8 1
37 v
MHOXEHHUE paIliOHATBHBIX
yucen
38 . 3
CBoiicTBa YMHOXKCHHS
paMOHAIBHBIX YHCEI
39 5
Koaddumuenr.
PacnpenenurensHoe CBONCTBO
YMHOKEHHSI
40 4
Jlenenue paloHanbHbIX YMCEN
KonTponbhasgpabora Ne 9 1
41 PelnrenneypaBHeHui 5
42
Pemrenne 3agau ¢ moMoIIbI0 6
ypaBHEHUH
KonTponbrasgpaboraNe 10 1
43 3
[epnieHmuKynspHBIC
MpsIMbIE
44 3
OceBast 1 IeHTpajIbHAs
CUMMETPUU
45 [MapannensHble IpsIMBIE 2
46 KoopanHaTHas I0CKOCTh 4

ObwscHAmMb U WUTFOCTPUPOBATH TIOHATHE KOOPIUHATHOH TIOCKOCTH. CTPOUTH Ha

KOOPAMHATHOM MJIOCKOCTH TOUKH € 3aJaHHBIMU KOOPAMHATAMU, ONIPENENATh KOOPAUHATHI TOUYEK Ha
WIocKOCTH. CTPOUTH OTAETbHBIC TPAPHUKH 3aBUCUMOCTEH MEKAY BETUUNHAMH TI0 TOUKAM.
AHaTU3UPOBATh TpaUKH 3aBUCUMOCTEH MEXIY BeTHINHAMH (PacCTOSHIE, BpeMs, TEMIIepaTypa H T. II.)
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Komnnuects o

Ha
2 |\Coneprkanue yueOHOTO MaTepuana acos XapaKkTepuCTHKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YICHUKA (HA YPOBHE YUCOHBIX NEHCTBHIA)
i
[
47 ['paduku
KonTponbHaspaboTa Ne 11 1
n 6 15
OBTOpPEHHE ¥ CUCTEMATH3aNNsI yIeOHOTO
MaTepuaia
14
YnpaxueHus
IS IOBTOPEHUS Kypca
6 kacca
Konrponsrasipadborta Ne 12 1
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HATYpPAJIbHBIM ITOKA3aTCIJIEM

Ko
m
<
o o yec
QO <
3 & TBO
T % Copnepxanue yueOHOTO MaTepuana| 4a XapaKkTepHUCTHKa OCHOBHBIX BUIOB IESTEIHHOCTH YICHUKA (Ha YPOBHE YUICOHBIX ICHCTBHIA)
= COB
Iasa 1 JluneitHoe 15
YpaBHEHHUE C OJJHOM NMEpEMEHHOMN
1 Bgezienne B anre6py 3 Pacno3znasams yucnoBble BhIpaK€HUS U BBIPAKEHUS C IEPEMEHHBIMU, TMHEWHBIE YPABHEHUS.
5 [TpuBOIUTH IPUMEPHI BRIPAKEHHH ¢ IEpeMEHHBIMH, INHEHHBIX ypaBHEHUH. COCTaBISATh BBIPAXKEHUE
2 JInHeliHOe ypaBHEHHE C OJHOM C TIIEPEMEHHBIMH IO YCIOBHUIO 331a4H. BEIMOIHATE peoOpa3oBaHUs BEIPAKCHUN: TIPUBOIUTD
IepeMEHHON nmoI0OHBIE caraeMble, pacKphIBaTh CKOOKH. HaxouTh 3HaU€HUE BHIPAKEHUS C IEPEMEHHBIMH MTPU
3 S 3aJJaHHBIX 3HAYCHUAX NepeMeHHbIX. Kiaccnumupoats anredpanyeckue BelpaskeHust. ONHCHIBaTh
Pemenne 3ama4d ¢ moMoms0
ABHCHMI LIeJIbI€ BBIPAYKEHUSI.
P 1 Dopmynuposams onpeielieHNe IMHEHHOTO ypaBHeHH . PemaTh TuHeitHOe ypaBHEHHE B 00IIEM BHIC.
WuTepnperupoBath ypaBHEHUE KaK MaTEMAaTUYECKYIO MOJEIb peanbHoi cutyauu. OnucsBaTh
IloBTOpEHME U cucTeMaTU3ALUS CXEMY pelIeHHs TEKCTOBOU 3aJauu, IPUMEHSTh €€ I pelleHus 3a1a4
yuebHOro MaTepHaa
Kontpomnsnas padota Ne 1 1
52
Inasa 2 llenpie BoIpaXeHUsI
4 Dopmynuposam b:
ToXIIeCTBEHHO paBHBIC 2 PMYIUP ) .
onpedenenus: TOXKISCTBEHHO PaBHBIX BBIPAXKEHUH, TOXK/IECTBA, CTENICHH C HATYPaJIbHBIM
BBIpakeHUsI. Tox1ecTBa
5 3 MOKa3aTesieM, OJJHOWICHA, CTAaHJApTHOTO BHJIA OJJHOWICH], K03 duimenTa oJHOUWICHa, CTeIIEHU
Crenenb ¢ HaTypaIbHBIM OJIHOYJIEHA, MHOTOYJIEHA, CTENICHH MHOTOWIEHA; CEOUCMEA: CTETICHN ¢ HATypaJbHBIM ITIOKa3aTelleM,
ITOKa3aTCIIEM 3HAKa CTEIEHN;
N 3 npasuna: 10Ka3aTenbCTBA TOXKIECTB, YMHOKEHHUS OJHOUYJIEHA HA MHOTOUJIEH, YMHOKCHHS
6 CBoJiCTBa CTEIEHH C
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T o |Coxepxannue yuebHOro Marepuanal —4a XapakTepuCTHKa OCHOBHBIX BHIOB [eITEIbHOCTH YUeHHKa (Ha YPOBHE yueOHbBIX JeHCTBHIA)
= COB
Jloxazvieams CBOUCTBA CTETIEHH C HATYpPAJIBHBIM TTOKa3aTeleM. 3allUChIBaTh U JOKa3bIBaTh (POPMYJIBL:
8 MHoroIeHE! 1 OPOU3BEACHHSI CyMMBI U Pa3HOCTH JIBYX BBIPAXKEHHUIH, pAa3HOCTH KBAPATOB IBYX BBIPAKCHHI,
9 CIOKEHME U BEIYUTAHME 3 KBaJpaTa CyMMBbI U KBaJIpaTa Pa3HOCTH JBYX BBIPOKCHHUM, CyMMBI KyOOB U Pa3HOCTH KyOOB IBYX
MHOTOYJIEHOB BBIPKCHHUH.
Boiuucisime 3HaYeHHE BhIpAXKEHHUH ¢ IEpeMeHHbIME. [[pUMEHSITh CBOMCTBA CTEICHH IS
Kontponbras pabora Ne 2 1 | npeo6pa3oBanus BEIPAKEHUI. BBINMOIHATS yMHOKEHHE OJHOYIEHOB U BO3BEIEHHUE OJHOYIEHA B
10 Y MHOXEHHE OHOWICHA Ha 4 creneHb. [IpUBOUTEH OMHOWICH K CTAHAPTHOMY BH/Yy. 3alUCHIBATH MHOTOWICH B CTAHAAPTHOM BUJE,
MHOFOWICH OIpeAeNsTh cTeneHb MHOTouIeHa. [IpeoOpa3oBhIBaTh MPOU3BEACHHE OHOWICHA M MHOTOWICHA;
7 CYMMBI, PA3HOCTH, TPOU3BECHUS IBYX MHOTOYJICHOB B MHOTOYWICH. BBIMOIHSTE pa3ioxKeHHe
11 YMHO)eHHE MHOTroWIeHa Ha MHOT04JI€Ha Ha MHOKHTEIHM COCOOOM BBIHECEHHS OOIIEro MHOKHTENS 32 CKOOKH, CIIOCOOOM
MHOTO4JICH TPYIIHPOBKH, IO (OPMYNIaM COKPALIEHHOTO YMHOKCHHS U C IPUMEHEHHUEM HECKOJIBKHIX CIIOCOO0B.
12 | pasiosemie MHOTOWICHOB Ha 3 I/IcnonL3OBaTvb yKa3aHHbIE IPE0OPa30BaHusl B IPOLIECCE PELICHHS yPaBHEHHIT, J0Ka3aTe/IbCTBA
MHOKUTEN. BbIHECEHUE 06H1€r0 YTBEPIKACHUU, PCHICHUSA TCKCTOBBIX 3a/1a4
MHOHUTEIS 32 CKOOKH
13 3
PaznoxeHne MHOTOWIEHOB Ha
MHOXXUTEIH. MeTon
[PYIIHPOBKH
KonTponbraspaboTa Ne 3 1
14 3
[TpousBeneHne pasHOCTH U
CYMMBI JIBYX BBIp&KEHHU
15
Pa3HOCTh KBapaTOB IBYX 2
BBIPAKCHHUN
4
16 KBazgpaT cymmbl 1 KBagpar

Pa3HOCTH ABYX BBIpa)KeHI/Iﬁ
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T & Conepxanre yaeOHOro MaTepuana| 4a XapakTepuCTHKa OCHOBHBIX BHIOB JIEITEILHOCTH YUSHHKa (Ha YpPOBHE y4eOHBIX IeHCTBHN)
= COB
17 3
[IpeoOpa3oBanue MHOTOWICHA B
KBaJIpaT CyMMBI WJIH Pa3HOCTH
JIBYX BBIPKCHUIN
KonTposbHas padota Ne 4 1
18 CyMMa 1 pa3HOCTh KyOOB JBYX 2
BBIPAKCHUN
19 [IpumeneHne pa3muuHBIX 4
Croco00B Pas3IoKeHUs
MHOTOWICHA Ha MHOKHUTEIIN
2
[loBTOpeHmE U crcTeMaTH3AIHSA
yuebHOro MaTepHaa
Kontposnas padota Ne 5 1
12
I'nasa 3 OyHKIIMN
CBSI31 MeXKILy BEIMUHHAMI. IIpugodums npuMepbl 3aBUCUMOCTEH MEXy BeJIHMYrHaMHU. PaszindaTh cpean 3aBUCUMOCTEH
20 DyHKuUMS 2 (GYHKINOHATBEHBIC 3aBUCHMOCTH.
Onucviéamvnonsimusi: 3aBUCUMON ¥ HE3aBUCHMOW NIEPEMEHHBIX, DYHKIINHU, apryMeHTa (yHKIINH;
21 Criocobet 3aanns QyHKIHMK 2 | cmoco6sl 3amanus pyHKumK. POpMyIMpOBaTH ONpPEIETIEHHS: 001aCTH OnpeeneHus GyHKIUH,
29 Ipadux byHKIHHA 2 obiacTu 3HaueHu# QyHKIMY, rpaduka QYHKIUH, THHSHHON QYHKIINH, TPSIMOH
53 a MPOTIOPINOHATIBHOCTH.
Jluneitnas ¢pyHkuus, eé rpaduku Buiyucname 3naueHIE GYHKINH IO 33JAHHOMY 3HAYCHHIO apryMeHTa. COCTaBISATh TAOIHIIEI
CBOlCTBa 3HadeHu# pyHkmu. CTpouTs rpaduk GyHKINH, 3aJaHHON TabamyHo. [lo rpaduky ¢yHxuny,
SIBJISIOLICHCS MOJICNBIO PealibHOTO Ipolecca, ONPEASNIATh XapaKTEPUCTHKH 3TOTO Ipoliecca.
[ToBTOpEHMe U cHcTEeMaTH3AIHS 1
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T & |Comepxanue yueOHOTO MaTepuana| 4Ya XapaKkTepHuCTHKa OCHOBHBIX BUIOB JIESTEIHHOCTH YICHUKA (Ha YPOBHE YUICOHBIX ACHCTBHI)
= COB
yuebHOro MaTepHaia Ctpouts rpaduk THHESHHON (QYHKIINH U MPSMOH MPONOPIHOHATHHOCTH. OMUCHIBATh CBOMCTBA STHX
KonTponbHasgpaboTta Ne 6 1 yHKIHit
20
I'nasa 4 Cuctembl TUHEHHBIX YpaBHEHUI C
JBYMS IEPEMEHHBIMU
24 3
YpaBHeHUs ¢ ABYyMs
TepeMEeHHBIMU IIpusooums npumepoi: ypaBHEHHUs C ABYMsI IEPEMEHHBIMHU; JINHEHHOTO ypaBHEHUS C IBYMS
25 et 3 NIEPEMEHHBIMU; CUCTEMBI IBYX JJMHEMHBIX YpPaBHEHUH C JBYMsI IEPEMEHHBIMU; PEAJIBHBIX IIPOLIECCOB,
MHEUHOE YPABHCHHUE C NBYMs JJIs1 KOTOPBIX YPABHECHUE C ABYMsI IICPECMCHHBIMU UJIM CUCTEMA ypaBHeHHI’I C IBYMs IIEPEMCHHBIMU
55 MEPEMEHHEIMM U €ro rpaduk 3 SBIISIIOTCS MAaTEMaTHYECKIMHA MOICTISIMH.
CHCTEeMBI ypaBHEHHIT ¢ ABYMs OnpenemsTe, SBISETCS JIH apa YUCETl peIIeHHEeM TaHHOTO YPaBHEHHSI C IBYMSI TEPEMEHHBIMH.
nepeMeHHbIMU. | padaecknit Dopmynuposam b:
METOJI PELICHHS CHCTEMBI ABYX onpeoeieHus: PEIIeHUs ypaBHEHHS C IBYMS IEPEMECHHBIMU; YTO 3HAUUT PEIIUTH YPaBHEHHE C TBYMS
JIMHEHHBIX yPaBHEHHUIA ¢ ABYMS MepEMEHHBIMY; Tpauka ypaBHEHUS ¢ ABYMS IEPEMEHHBIMIL, THHEHHOTO YPpaBHEHHS C IBYMS
TIePEMEHHBIMH MIEPEMECHHBIMU; PEIICHISI CACTEMBI YPaBHEHHUH ¢ ABYMsI IEPEMEHHBIMHA; CEOLUCMEa YPaBHEHHUHN C TBYMs
o IICPEMCHHBIMU.
21 Pemenue cucreM TMHEHHBIX 2 P . . .
. Onuceiéams.: cBOMcTBa rpaduKa THHEHHOTO YPaBHEHUS B 3aBUCUMOCTH OT 3HAUEHUH
ypaBHEHU METOJIOM . .
[IO/ICTAHOBKH K02 pUIEHTOB, TPapUUECKII METO/ PEIICHUS CUCTEMBI IBYX YPAaBHEHHH C IBYMS IICpEMEHHBIMH,
53 3 METOA MOACTAHOBKH U METO/ CJIOKCHU IJIs1 PEIICHUS CUCTEMBI IBYX JIMHEHHBIX ypaBHeHI/Iﬁ C IBYyMs:A
o IIEPEMEHHBIMU.
Pemenue cucteM JIMHEHHBIX o o
N Cmpoumb TpadvK TMHSHHOTO YPaBHEHHUS C IBYMs IEpEMEHHBIMU. Pelrath CUCTEMBI IBYX JTHHEHHBIX
YpaBHCHHUU METOJAOM CJIOKCHUA o
YpaBHEHUH C JBYMs IEPEMEHHBIMHU.
29 4 Pewiams TekcTOBBIE 334N, B KOTOPBIX CUCTEMA ABYX JTHMHEHHBIX YPaBHEHUI! ¢ ABYMS I€PEMEHHBIMU

Pemenne 3amau ¢ noMonipro
CHCTEM JIMHEMHBIX YPAaBHEHUI

IToBTOpEenUE

SIBJISIETCSI MATEMAaTUYECKON MOJIEIIBIO PpCaJIbHOI0 Iponecca, U MHTCPIPETUPOBATDL PC3YJIbTAaT PCIICHUA
CUCTCMbI
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= COB
U CUCTEeMaTH3alus y4eOHOTo
Marepuaia
Kontponsnaspabora Ne 7 1
[ToBTOpeHue u cucrteMaTH3anys y4eOHOro 3
Marepuaia
YnpaxxHeHus 1uis HOBTOPEHUS Kypca 7 2
KJacca
HroroBas KOHTpOJIbHAsAPAOOTA 1
Hroro: 102
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9 YIeOHBIX JICHCTBUH)
|
44
I'nasa | PauioHanbHbIe BBIPAXKECHUS
1 PannonansHbie 1pobdH 2
OCHOBHOE CBOHCTBO PALHOHATLHON ApOOH 3 Pacnosnasams 1ienvie painoHanbHbIe BEIPAXKEHUS, APOOHBIE pallMOHAIbHbIC
P P BBIPAKEHUS], IPUBOIUTH PUMEPDI TAKUX BBIPAXKEHUU.
3 3 .
Cro’keHUe U BBIYMTAHUE PALIMOHAIBHBIX IPOOE ¢ Popmynuposam. .
OJIMHAKOBEIMH 3HAMEHATEIAMH onpeoenenus: PaOHAFHOTO BEIPAXXCHUS, TOMTYCTUMBIX 3HAUCHUI
4 C Sei MEPEMEHHOM, TOKIECTBEHHO PABHBIX BBIPAXKEHUH, TOXKIECTBA,

JIO’KCHHC 1 BRIMHTAHIC PAIHOHAIIBHBIX IPOOCH C PasHBIMH 6 PaBHOCHUJIBHBIX YPaBHEHUH, PAllUOHAILHOTO YPABHEHUS, CTEIIEHH C HYJIEBBIM
SHAMCHATCIIMH [0Ka3aTesieM, CTENEeHH C LIeJbIM OTPULIATEIbHBIM IIOKa3aTeleM,
KontponsHaspabora Ne 1 1 CTaHAAPTHOTO BUJA YKCIA, 0OPAaTHOIH NPONOPIIMOHATIBHOCTH;

5 4 €601icmea: OCHOBHOE CBOWCTBO PaIlMOHAIBHOMN IPOOH, CBONCTBA CTETICHU
YMHOXKEHHE U JeNICHUE pallMoHaIbHBIX IpoOeii. Bo3BeneHue . .
N C IIeTBIM TTOKa3aTesieM, ypaBHeHH, QYHKINH y = — ;
panMoHaNIBHON IPOOH B CTETICHB n
6 ToxnecrBenHbIenpeoOpa3oBaHUAPAIIMOHAIBHBIXBHIPAKEHUH 7 mpasuaa: CIOXCHUS, BEIYNTAHUSA, YMHOXKEHUS, JeJeHU ApoOel, BO3BEACHUS
KontposnsHaspabora Ne 2 1 IMpoOM B CTENEHb; yCIOBHE PaBEHCTBA ApoOW HYJI0. /[oka3vieams CBONCTBA|
= 3 CTETICHU C IIeITBIM MTOKA3aTEJIEeM.
Onucviéams Tpauaecknii METO]] peIeHHs ypaBHEHHH ¢ OXHON
PaBHOCHIIBHBIE ypaBHEHHs. PalyioHanpHble ypaBHEHUS IIEPEMEHHOM.
8 CTereHb ¢ LesTBIM OTPULATEBHBIM [TOKa3aTeIeM 4 I Ipumensims OCHOBHOE CBOWCTBO PAIlMOHAIBHOW APOOHM JAJISi COKpAICHHS H
mpeoOpazoBanust Apoodeit. [IpuBomuTh Mpobu K HOBOMY (00IIEMY)
9 CBoJiCTBa CTEIEHH C LEIbIM IIoKa3aTeIeM 5
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Z § HecTBo XapaKkTepHUCTHKa OCHOBHBIX BHIOB IESTEIHHOCTH YICHUKA (Ha YPOBHE
T e Cogepxxanue yueOHOTO MaTepuana JacoB . N
<] YIeOHBIX JIEHCTBUIN)
|
4 3HaMeHaTeno. Haxonuts cyMmy, pa3HOCTB, IPOM3BEACHUE U YaCTHOE
10 IOpoOeii. BHITOMHATE TOXKIECTBEHHBIEC TIPEOOPA30BAHNS PAIIIOHATBHBIX
Oynkius y = " u e€ rpadux X BBIPAKEHHMIA.
Kontponbhasipabora Ne 3 1 Pewams ypaBHeHHS ¢ TIEpeMEHHOW B 3HAMEHATEJIe APOOH.
Ilpumensms cBOICTBA CTENICHH C LIENBIM MTOKA3aTeIeM s MPeoOpa3oBaHusL
BBIPAKCHUH.
3anucvisams yrciaa B CTAHIAPTHOM BHJIC.
K
Buinonnsme nocrpoeHue u ureHue rpaduka GyHKIHH y = —
n
25
Inasa 2 KBanparueie KopHH. [[eficTBUTENBHBIC YnCIa
11 OyHKips Y = x° 1 eé rpaduk 3 Onucviéams. TIOHATHE MHOXKECTBA, JIIEMEHTA MHOXKECTBA, CIIOCOOBI 3a1aHIsI
MHOYECTB; MHO)KECTBO HATYPAIBHBIX YHCET, MHOXKECTBO HEIBIX YUCET,
12 KBazpatnbie KopHH. ApH(METHICCKHIT KBaAPATHEIN KOPEHb 3 MHOYKECTBO PAIMOHATBHBIX UHCEIl, MHOKECTBO JIeHCTBHTENBHEIX YHCEN U
13 MHOKECTBOM €0 3JIEMEHTE 9 CBSI3W MEXIY STHMH YHCIOBBIMH MHOKECTBAMU; CBSI3b MEXKIY
0ECKOHEYHBIMH JCCATUIHBIMU IPOOSMHU M PallMOHATEHBIMH,
14 ITonMHOXecTBO. OnepanuuHa MHOXKECTBAMU 2 UPPALMOHATEHBIMH YHCIAMHL.
15 YHCIOBLIEMHEOKECTBA 5 Pacnosnasame pandoHaIbHbIe 1 UPPAMOHAIBHBIC Ynciia. [I[puBOAUTE
MPpUMEPLI PAIUOHAJIBHBIX YUCEII U UPPALIMOHATIBHBIX YU CEII.
16 CaoiicTBaapuMETHICCKOTO KBAAPATHOO KOPHS 4 3anuceieame ¢ NOMOIBIO HOPMYIT CBOWCTBA NEHCTBHI C AEHCTBUTENLHBIMU
17 ToxnecTBeHHBIE TPEOOPa30OBAHMUS BEIPAXKCHUH, 5 YHCIIAMHU.

COZICprKaIInX
KBaJ[paTHBIC KOPHU

Dopmynuposams.
onpeoenenus: KBaAPaTHOTO KOPHS U3 YUCIa, apu(HMETHIECKOTO
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|
18 (I)yHKHI/IFI y = y[x ueé rpa(l)yn( 3 KBaJApaTHOT'O KOPHA U3 YKCJIa, paBHBIX MHOXKECTB, IIOJIMHOXKECTBA,
TepeceueHrst MHOXKECTB, 00beINHCHHS MHOYKECTB;
KonTposbHaspadoTa Ne 4 1 N _ 2
ceoticmea.; PyHKIUHU Y = X°, apUPMETHIESCKOTO KBaPATHOTO KOPHS,
byukoun y = MX .
oxazvieams cBONCTBA apu(hMETHIECKOTO KBaIpaTHOTO KOpHs. Cmpoums
o 2
rpaduku QyHKIMAY =x" 1y =[x .
[IpumMeHSTH TOHATHE apUPMETUIECKOTO KBAIPATHOTO KOPHS IS
BBIYMCIIEHUS 3HAUYE€HUH BBIpayKEHUH.
Ynpowams Beipaxenus. Pewats ypaBHenus. CpaBHUBaATh 3HAUEHUS
BBIpQKEHUH. BBIOIHATH MpeoOpa3oBaHne BhIPAXKCHUH C MPUMEHEHHEM
BBIHECEHUSI MHOXXUTEJISI U3-T10]] 3HaKa KOPHsI, BHECEHHE MHOKHUTES TI0]T
3HAK KOpHS. BBIMONHATE 0CBOOOX/ICHNE OT UPPAIIMOHATBHOCTH B
3HaMeHaTele ApoOu, aHaTU3 COOTHOLIECHUH MEXy YUCIOBBIMH
MHO>KECTBaMH U MX 3JIEMEHTaMHU
26
Inasa 3 KBanparHeie ypaBHEHHS
19 3
KBanparnble ypaBHeHus. Perienne HENOMHBIX KBaJIpaTHbIX
YpaBHEHHM Pacno3naeams 1 IpUBOAUTD IPUMEPBI KBAIPAaTHBIX YPAaBHEHUH pa3iIM4HbIX
20 (I)OPMy_Ha KopHeﬁ KBaJpaTHOTO YpaBHEHUSA 4 BUI0B (HOHHBIX, HCIIOJIHBIX, HpI/IBe)léHHLIX), KBaJIpaTHBIX TpéXquHOB.
Onucvieams B 001IEM BHJIE PEIICHNE HETIOHBIX KBaJIPATHBIX YpaBHEHUH.
21 Teopema Buera 3 @ .
OPMYAUPOBATNY.
KonTponphaspabora Ne 5 1 onpedenenus: ypaBHEHUS TIEPBOI CTENICHH, KBAIPATHOTO YPaBHEHMS;
— KBaJIpaTHOTO TPEXUICHA, AJMCKPUMUHAHTA KBaIPATHOTO YPaBHEHUS U
22 | KajpaTHBIHTPEXWICH 3 KBaJIPaTHOTO TPEXUIIEHA, KOPHs KBaPAaTHOTO TPEXWIEHA; OMKBAIPATHOTO
23 5

Pemenue ypaBHeHuUi, KOTOPBIE CBOASITCA K KBaJpaTHBIM
YpaBHEHUSAM

ypaBHEHUS;
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ParnonasbHbIC ypaBHEHHS KaK MATeMaTHYECKUE MOJICIHN 6 ceoticmea KBaJpaTHOTO TpExuiieHa; meopemy Buera u obpaTHyto eit
peaJIbHBIX CUTYali TeopeMy.
Kontponbhaspadora Ne 6 1 3anucvieamv v N0Ka3bIBaTh (OPMYITy KOPHEN KBaJpaTHOrO YpaBHEHUS.
HccnenoBaTh KOMTUYECTBO KOPHEH KBAaJPATHOTO YPaBHEHHS B 3aBUCHMOCTH
OT 3HaKa ero AUCKPHIMUHAHTA.
Jlokaszvieamv meopemwvi: Buera (IpssMyro 1 00paTHYI0), 0 Pa3IOKCHUN
KBaJpaTHOTO TPEXWICHA HA MHOXHTENH, O CBOHCTBE KBaJPaTHOTO
TPEXWICHA C OTPULATEIHLHBIM TUCKPUMHHAHTOM.
Onucviéams Ha IpUMEpax METO]T 3aMCHEI IEPEMEHHOM IS peIIeHIS
YpaBHECHUH.
Haxooumb KOpHU KBapaTHBIX yPaBHEHUH pa3n4HbIX BUIOB. I[IpuMeHaTh
Teopemy Buera u oOpaTHyto el Teopemy. BBINONHATE pas3iiokeHne
KBaJIpaTHOT' 0O TpEXuwieHa Ha MHOXUTeIU. HaxoquTh KOpHU ypaBHEHUH,
KOTOPBIC CBOAATCA K KBaAPATHLIM. COCTaBHHTL KBaJIpaTHbIC YPABHCHUS U
YpaBHCHUS, CBOAANIUCCA K KBAIPATHBIM, ABJIAIOINUCCI MATEMATHYCCKUMU
MOJCJISIMHU PEAJIbHBIX CI/ITyaHI/Iﬁ
7
[ToBTOpeHHe U cucTeMaTH3aNys y9eOHOT0 MaTepraa
YnpaxxHeHus 1 TOBTOPEHUS Kypca 8 Kiacca
KonTponbHaspaboTa Ne 7 1

Uroro: 102
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OJTHOM IEpEMEHHON

CHUCTEMBl JTHHEHHBIX HEPaAaBCHCTB (|

KonrtponbHas padora Ne 1
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Inasa 1 HepaBeHncTBa
1 YHCIOBBICHEPABEHCTBA 3 Pacnosnasams v IpUBOIUTH IPUMEPHI UUCIOBBIX HEPABEHCTB, HEPABEHCTB C I€PEMEHHBIMU, TMHEWHBIX
HEPABEHCTB C OJIHOM NMEPEMEHHOM, JBOMHBIX HEPABEHCTB.
5 OCHOBHBIE CBOHCTBA 2 Dopmyuposam b:
‘IMCIIOBRIXHEPABCHCTB onpedenenus; CpaBHEHHUS ABYX YMCEN, PELICHUS HEPABEHCTBA C OJHOM MEPEMEHHOM, PABHOCHIILHBIX
3 3 HEpPaBEHCTB, PCIICHUS CHCTEMBI HEPABEHCTB C OJJHON IIEpEMEHHON, 00J1aCTH ONPECTICHNS BRIPAKCHHUS;
CroxeHue 1 yMHOXCHUE .
€601CM6a YVCIOBBIX HEPABEHCTB, CIOXKEHUS U YMHOKEHUS YUCIIOBBIX HEPABEHCTB J[OKaA3bi8amb:
YHUCIIOBBIX HEPABEHCTB. N
CBOUCTBA YUCJIOBbIX HEPABEHCTB, TCOPEMBI O CJIOKECHUH U YMHOXCHUU YUCIIOBBIX HCPABCHCTB.
O1eHuUBaHuE 3HAUCHUS N
Pewamo nuneiinbie HCPaBCHCTBA. 3anuceIBaTh peuicHrs HEPABECHCTB U UX CUCTEM B BHU/IC YMCJIOBBIX
BBIPAXKEHUS
2 P MIPOMEKYTKOB, 00BETUHEHNUS, IEPECCUCHISI YICIOBBIX IIPOMEXKYTKOB. Pemars cructeMy HEpaBeHCTB C
Hepagenctsac 1 OITHOH mepeMeHHol. OIeHnBaTh 3HAYCHUE BRIpaKeHUs. 11300pakaTh Ha KOOPAMHATHOM MPSIMOMA
OJTHOMIIEPEMEHHOM 3aJlaHHble HEPAaBEHCTBAMH YHCJIOBbIE IPOMEXYTKU
5 . 5
Pemenue HepaBeHCTB ¢ OJHOM
nepeMeHHol. YucioBbie
MIPOMEXYTKH
6 5
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