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Pabouas mporpamma o MmaTemMaTuke 5-9 kiacchl pazpaboTraHa Ha OCHOBE TPEOOBaHHIM K pe3yib-
TaTaM OCBOCHMs OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 00IEro 00pa3oBaHus B CO-

otrBerctBuu ¢ PI'OC OOO0.

1. TlmanupyemMble pe3y/ibTaThbl H3y4YeHHUS Y4eOHOI0 MpeaMeTa

Mamemamuka 5-6 knaccot

Apujpmernka

Ilo okonuanuu uzyuenus Kypca y4auwuiics Hayuumcs:

o MOHUMATh OCOOCHHOCTH JIECATHYHON CHCTEMbI CUHCIICHUS;

J HCI0JIb30BaTh NOHATHS, CBA3AHHBIE C JEIMMOCTbIO HATYPaJIbHBIX YHCEI;

J BBIpa)XaTh YKCIa B SKBUBAJECHTHBIX (popMax, BeIOMpas Hanboiee MOoIXOAAIIYI0 B 3aBUCH-
MOCTH OT KOHKPETHOW CUTYalluu;

o CpaBHUBATh U YIOPSAA0YHUBATH PALIMOHAIBHBIE YHCIIA;

J BBINOJIHATh BBIYMCICHHUS C PALMOHAIBHBIMU YMCIAMHU, COYETasi YCTHbIE M NHUCbMEHHBIE
NpUEMBI BBIYUCIIEHUH, IPUMEHEHUE KAJIbKYJISATOPa;

J UCIOJb30BATh MOHATUS U YMEHMS, CBS3aHHbIE C IPONOPLUOHAIBHOCTHIO BEIMYUH, MPO-

IICHTaMH, B XOJI¢ PCIICHUs MaTeMaTHYeCKHX 3a7a4 U 3a7ad M3 CMEXKHBIX MPEJAMETOB, BBITOIHATH HE-
CJIOKHBIC TIPAKTHYECKUE PACUETHI;

. aHAJTM3UPOBATh rpaUKK 3aBUCUMOCTEH MEKIY BEIMYMHAMU (PacCCTOSHHE, BPEMsI;, TeMIIe-
parypa u T.IL.).

Vuawuiics nonyuum 603MoHCHOCIb!

® ITIO3HAKOMUTBHCA C MO3UMITMOHHBIMH CUCTCMaMH CUHMCIICHHUA C OCHOBAHUAMU, OTIIMYHBIMU OT
10;

L] pacmnpmb 158 pa?,BI/ITI) HpCZICTaBJIeHI/Iﬂ 0 HaTypaJII)HHX quciiax u CBOfICTBaX ACIINMOCTH,

L] HayTII/ITI)CH HUCIIOJIB30BATh HpI/IéMI)I, pauMOHaanponmHe BBIYUCIICHUA, HpI/IO6peCTI/I

HaBbIK KOHTPOJIMPOBATH BBIUMCIIEHMSI, BIOMpAsk OIXOAAIIMM ISl CUTyallUuy CI0C00.
Yucaosbie 1 OyKBeHHbIE BbIPAKEHHUA. Y PaBHEHUS
1lo oxonyanuu uszyvenus Kypca y4awuiucs Hay4umcs.

J BBINOJIHATH ONEPAIUH C YHCIOBBIMU BBIPAKEHUSIMU;
J BBINOJIHATE MpeoOpa3oBaHMsl OYKBEHHBIX BBIpaKEHHH (pacKpbITHE CKOOOK, NMpUBEACHUE
MOJI0OHBIX CaraeMsix);
J pelaTh JMHEWHbIe YPaBHEHHUS, pelllaTh TEKCTOBBIE 3a/1a41 AJIre0pandecKuM METOIOM.
Yuawuiics nonyuum 603modrcHocmy:
J Pa3BUTH MPENICTaBICHHS O OYKBEHHBIX BRIPRKEHUSIX U HX MPEOOPA30BAHMSIX;
J OBJIAJIETh CIIEIUAIBHBIMUA MPUEMaMH pPEIIeHUs] YPaBHEHUH, MPUMEHATh amrmapar ypaBHe-

HUH JJid pCIICHUA KaK TCKCTOBBIX TaK U IMMPAKTHYCCKUX 3a/1a4.
I'eomerpuyeckue Gpurypsl.
N3mepenne reomeTpu4ecKux BeJTUYMH
Ilo okoHyanuu uzyyenus Kypca y4auwjuticsi Hay4umcsi:

. paclio3HaBaTh Ha 4epTexkax, PUCYHKAX, MOJEIAX U B OKPYKarOIEM MUPE IUIOCKUE U IPO-
CTPAHCTBCHHBIC TCOMCTPHUICCKUEC Cle"ypI)I " UX JJICMCHTHI,

J CTPOUTH YIJIbI, ONPEACIATh HX TPAAYCHYIO MEPY;

J pacro3HaBaTh U U300paxaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO Mapajuliesenumena, mpa-
BMJILHOM mUupamMuJibl, HUJINHAPA U KOHYCA,

J OIPEAETSTh 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTYPHI JTHHEHHbBIE pa3Mepsl caMoil (u-
T'Ypbl 1 HA000POT;

o BBIYHCIIATH 00BEM MPSIMOYTOJIBLHOTO Mapajiesenunena u Kyoa.

Yuawuiicsa nonyuum eosmozrcnocms:



J HAYYUTHCS BBIUUCIATHE OOBEM MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYp, COCTaBIICH-
HBIX U3 IPSIMOYTOJIBHBIX NapAJUIEIEIUIIEI0B;

o YIIIyOUTh M pa3BUTh NPEJCTABICHUSI O IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTypax;

J HAyYUTHCS NPUMEHSTH NOHATUE PA3BEPTKU ISl BHIIIOJHEHUS IPAKTUUECKUX PaCcUETOB.

Anzeopa 7-9 knaccol

Harypanbhbie yncia. J[poou. PanumonanbHble yucsia

BBIyCKHUK Hay4uTCS:

* IOHUMATh OCOOCHHOCTHU JAECATUYHON CUCTEMBI CUUCIICHUS;

* OIIEPUPOBATh MOHITUSAMH, CBSI3AHHBIMU C JIETIUMOCTBIO HAaTypaJIbHBIX YHCEI;

* BBIpA)KaTh YMCIIa B SKBUBAJICHTHBIX (pOpMax, BbIOMpas Hanbosee MOAXOIAIIYI0 B 3aBUCHIMOCTH OT
KOHKPETHOW CHTYaIlNH;

* CPaBHUBATH U YIIOPAJOYNBATH PAlMOHAIBHBIC YUCIIA;

* BBIIIOJIHATH BBIYMCIICHHUS C PALMOHAIBHBIMH YHCIIAMH, COYETas YCTHBIC W NMHUChbMEHHBIC NPHEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIbKYIATOPA;

* UCIIOJIL30BATH MOHATHS U YMEHUS, CBI3aHHBIE C TPONIOPLUOHAIBHOCTBIO BEIMYMH, ITPOIICHTAMH, B
XOJIe PEeIICHHsI MAaTeMaTHIECKUX 33/1a4 U 3a7a4 U3 CMEKHBIX IPEMETOB, BBITIOIHITH HECIOKHBIE TIPaK-
THYECKHE PACUETHI.

BEINYCKHUK TOAYYHUT BO3MOXKHOCTD:

* IO3HAaKOMUTHCS C MMO3UIMOHHBIMH CHCTEMaMH CYHCIICHUS C OCHOBAaHUSMH, OTIMYHBIMHU OT 10;

* YIIIyOUTh M Pa3BUTH MPENICTABICHHS O HATYpPAIbHBIX YMCIIAaX U CBOMCTBAX JCITUMOCTH;

* HAYYUTHCS MCIOJIb30BaTh MPUEMBI, PAlMOHAIN3UPYIOIINE BBIYMCICHHS, MPHOOPECTH MPUBBIUKY
KOHTPOJIUPOBATH BHIYMCIICHHS, BBIOUPAs TIOAXOAAIIMN sl CUTYallUH CIOCO0.

JeiicTBUTEeIbHBIC YHCJIA

BblyCKHUK HAay4uTCS:

¢ UCII0JIb30BATh HAYAJIbHBIC ITPEACTABIICHHUA O MHOXKCCTBC I[GflCTBI/ITGJIBHbIX YHUCCII,

* OIIEPUPOBATH NTOHATUEM KBaJPATHOTO KOPHS, IPUMEHSTH €TI0 B BBIYMCICHHUSAX.
BI)IHVCKHI/IK IIOJIYUYUT BO3MOKHOCTE.

* pa3BUThH NPEJCTABJICHUE O YUCIIE U YACIOBBIX CUCTEMAX OT HATYpaJIbHBIX O JAECHCTBUTEIbHBIX YH-
CeJl; O POJIM BBIYMCIICHUN B IIPAKTHKE;

* pa3BUTH U YrIyOUTh 3HAHUS O JECATUUHON 3alUCH JEHCTBUTENBHBIX Yncen (MepHoANYECKUe U He-
HepuoIM4ecKre Ipoon).

HN3mepenus, npudInKeHUs1, OLEHKH

BBINYCKHMK HAYUUTCS:

® UCIIOJIL30BATh B XOJ€ PCHICHUA 3adad JBJICMCHTAPHBIC IMPCACTABIICHHA, CBSA3aHHBIC C HpI/I6J'II/I-
JKEHHBIMM 3HAUCHUSIMU BEITUUMH.
BI)IHVCKHI/IK HNOJIYYUT BOSMOXHOCTB.

¢ IIOHATH, YTO YHCJIOBBIC JAHHBIC, KOTOPBIC HCIIOJB3YIOTCA HJIA XapaKTCPUCTUKHU 00BEKTOB OKpY-
JKaromero Mupa, sABJIAIOTCA MPEUMYIICCTBEHHO HpI/I6J'II/I)KéHHI)IMI/I, YTO I1O0 3aIIMCH HpI/I6J'II/I)KéHHI)IX 3Ha4dec-
HHﬁ, COACPIKAIUXCS B HH(bOpMaHHOHHBIX HCTOYHHKAX, MOXXHO CYAUTH O MMOTrPCITHOCTHU HpI/I6J'II/I)KCHI/ISI;

¢ IIOHATH, YTO MOrPCINHOCTE PE3YyJIbTaTa BBIYHCIICHUM JOJIDKHA OBITE consMepuma C MOorp€IIHOCTBIO
HCXOAHBIX JaHHBIX.

AJiredpanuyecKkue BbIpaKeHUs!

BhINYCKHUK Hay4HTCS:
* OIIEPUPOBATH MOHATUAMHU «TOXKAECTBO», «TOXKAECTBEHHOE IIPeoOpa3oBaHMUE», pelaTh 3a1a4u, COo-
nepokaliie OyKBeHHbIE JaHHBIE; paboTaTh ¢ GOpMyIaMu;




¢ BBIIIOJIHATH Hp806p330BaHI/ISI BBIpa)KeHI/II\/'I, COACPpKAINX CTCIICHU C LCIIBIMU MMOKA3aTCIIIMA U KBAJ-
paTHbIE KOPHU;

* BBIMOJIHATH TOXKJECTBEHHBIE MTPE0OpPa30BaHUs PAllHOHAILHBIX BBIPAXKEHUH HA OCHOBE MPABHII JICH-
CTBUH HaJl MHOTOUJICHAMH U alredpandecKuMu Apo0sSMu;

¢ BBIIOJHATDH Pa3JIOKCHUEC MHOT'OYJICHOB HAa MHOXXHUTCIIN.
BbINYCKHHUK HOJYYUT BO3MOXKHOCTh HAYUUTHCS:
* BBITMIOJIHATH MHOTOIIArOBbIE TPe0Opa30BaHusl PallMOHATBHBIX BBIPAKEHHH, IPUMEHSIS ITMPOKUI HAOOP
Croco00B U MPUEMOB;
* MPUMEHSTH TOXKJIECTBEHHBIC MPEOOPA30BAHUS ISl PEIICHUS 3a/1a4 U3 Pa3IMIHBIX Pa3JeioB Kypca
(Hampumep, AJI HaXO0XI€HUS HauOOJIbIIEro/HaMMEHBIIET0 3HAYCHUS BHIPAKCHUS).
YpaBHeHus

BBIyCKHUK HAYYUTCS:

* pelaTh OCHOBHBIC BHJIbI PAMOHAIBHBIX YPABHCHHUN C OJIHOM MEPEMEHHOW, CHCTEMBI JBYX ypaB-
HEHUI ¢ IBYMsI IEPEMCHHBIMU;

* IOHUMAaTh YPAaBHECHUE KaK BAXHEHIIYI0 MATEMaTUYCCKYIO MOJEIH /ISl ONMCAHUS U M3yYEHUS pas-
HOOOpa3HBIX PeabHBIX CUTYAIIHi, PEIIaTh TEKCTOBBIE 3a/1a4H AITreOpanuecKUM METOJIOM;

* IPUMEHSATh TpaduyecKkue TPEACTABICHUS ISl MCCICIOBAHUS YPABHEHWH, WCCIICJOBAaHUS H pPe-
IICHHUS CUCTEM YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

BBINYCKHHMK [MOJYYHUT BO3MOKHOCTD:

* OBJIQJICTh CIICIIUATBHBIMU MPUEMAMH PEIICHUS YPAaBHEHUH M CHCTEM YPaBHCHUH; YBEPEHHO IPH-
MEHSITP almapar ypaBHEHH JUIsl PEIICHUsT pa3HOOOpa3HBIX 3aj[ad U3 MaTEMaTUKH, CMEXHBIX MPEIMETOB,
MPAKTHKH;

* IPUMEHSATH rpaduyuecKre MPeaCTaBICHHS IS UCCIIEIOBAHMS YPaBHECHHM, CUCTEM YpaBHEHHM, CO-
JepKalux OyKBeHHbIE KO3(DPUIIEHTHI.

HepaBencrBa

BbINyCKHUK Hay4uTCS:

* [IOHUMATh U MPUMEHATh TEPMHUHOJIOIHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHHEM HEPAaBEHCTBA,
CBOICTBA YUCIIOBBIX HEPABEHCTB;

* pemarh JMHEWHbIE HEPABEHCTBA C OJAHON NEPEMEHHON M MX CHCTEMBI; pelaTh KBajJpaTHbIE Hepa-
BEHCTBA C ONOpOH Ha rpaduyeckre NpeCcTaBiIeHNUs;

* IPUMEHSATH anmnapaT HEpaBEHCTB JUJIs PELISHUs 3a1a4 U3 PA3IMYHBIX pa3/ieoB Kypca.
BhINyCKHUK OJYYUT BO3MOKHOCTD HAYUUTHCS:

* pa3HOOOpa3HBIM MPUEMAM JJOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH alrnapaT HEPaBEHCTB
JUIS PEeLIeHUs] Pa3HOOOPa3HbIX MaTeMaTHYECKUX 3ajlay U 3a]1a4 U3 CMEKHBIX NPEIMETOB, PAKTUKY,

* IPUMEHSATH IpaduyecKue MpeacTaBIeHUs 1 UCCIe0BaHNs HEPABEHCTB, CUCTEM HEPaBEHCTB, CO-
JeprKalnux OyKBEHHbIE KO3(PPUIIMEHTHI.

OcHoBHBIC NOHATHSA. YK C10BbIE (PYHKIUH

BBIHVCKHI/IK HAY4YUTCA.

* IOHUMaTh U MCIOJIb30BaTh (YHKIIMOHAJIbHBIC MOHATUSA M SA3bIK (TEPMHUHBI, CHMBOJIMYECKHE 000-
3HaueHUs);

* CTPOUTH I'paUKU IEMEHTAPHBIX (YHKIUH; HCCIeI0BaTh CBOWCTBA YMUCIOBBIX (DYHKIIUN HA OCHOBE
U3YYEHHUS MTOBEACHUS UX TPaPUKOB;

* MOHUMATh (PYHKIMIO KaK BXHEHUIIYI0O MAaTEeMaTU4YECKYI0 MOJENb JJISl ONUCAHUS MPOLIECCOB U SIB-
JICHUH OKpYyXarmero Mupa, NpuMEHATH q)yHKHI/IOHaJ'II)HI)II\/'I SA3BIK IJIs1 OIIMCAaHUS U HUCCIICAOBAHUS 3aBU-
CUMOCTEH MEXy PU3NYECKMMHU BEIUYMHAMHU.

BBIHVCKHI/IK HOJYYUT BO3MOKHOCTH HAYYUTHCA:




* IPOBOJIUTH WCCIICOBAHUS, CBS3aHHBIC C U3yYCHHEM CBOMCTB (DYHKIIHIA, B TOM YHCJIE C HUCHOJb-
30BaHMEM KOMITHIOTEpA; Ha OCHOBE IrpaUKOB M3yYEHHBIX (QYHKIHUHA CTPOUTH OOJiee CIOXKHBIE TpapuKu
(KycOuHO-3aJJaHHBIE, C «BBIKOJIOTHIMUY» TOYKAMHU U T. I1.);

* UCTIOJIH30BaTh (DYHKIMOHAJIBHBIC MPEICTABICHUS W CBOMCTBA (DYHKIMHA I pEHICHHs MaTeMa-
TUYECKUX 3a]1a4 U3 PA3IUUHBIX Pa3JesioB Kypca.

Yuci0BbIe MOCTE10BATEIHLHOCTH

BrIinnyckHHUK HAy4duTCS:

* IOHUMATh M UCTIOIB30BATh S3bIK MTOCIIEI0BATEILHOCTEH (TEPMUHBI, CAMBOJIMUECKHE 0003HAUCHHUS);

* IPUMEHSATH (POPMYIIBI, CBSI3aHHBIC C ApU(DPMETUISCKON U TEOMETPHUECKON IPOrpeccueit, u ammapar,
c(hopMUPOBAHHBIN MMPU U3YUCHUU APYTHX Pa3JICIOB Kypca, K PEIICHUIO 33]1a4, B TOM YHCJIE C KOHTEKCTOM
Y3 pEAIbHOM )KU3HH.
BEITYCKHUK HOTYYUT BO3MOKHOCTE HAYVIUTHCS:

* pemath KOMOMHUPOBAHHBIE 33/1a4U ¢ IPUMEHEHHEM (OpPMYJ N-TO YiICHA U CYMMBI NIEPBBIX N 4Jie-
HOB apu(PMETHIECCKOW ¥ T€OMETPUUYECKON MPOTPECCHH, PUMEHSIS IIPH STOM arlapaT ypaBHEHUN U Hepa-
BCHCTB;

* IOHUMAaTh apu(PMETUYECKYI0O U T€OMETPUUECKYI0 MPOTPECCHI0 KaK (PYHKIIUU HATYpPaTbHOTO apry-
MEHTA; CBS3bIBaTh apU(METHUECKYIO MPOTPECCHIO C JTUHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C IKCIIO-
HEHIMAJIbHBIM POCTOM.

OnucarejabHasi CTATUCTHKA

BbINYCKHUK HaY4HTCsl MCIIOJB30BaTh MPOCTEHIIINE CIIOCOOBI NMPEICTABICHUS U aHAJIN3a CTAaTUCTUYECKUX
JTAHHBIX.

BbINYCKHUK HOAYYHUT BO3MOXHOCTH NMPHOOPECTH NEPBOHAYAIbHBINA ONBIT OpraHM3aluu cOopa JaHHBIX
IIPY TPOBEJICHUU OTPOCa OOLIECTBEHHOTO MHEHUS, OCYIIECTBISATh UX aHAIN3, MPEICTABISTH PE3yJIbTaThl
orpoca B BUJIE TaOJIUIIbl, AUATPAMMBI.

Cayuaiinble cOOBITHSI M BEPOSTHOCTH

BBINYCKHMK HAYYUTCS HAXOOUTh OTHOCHUTCJIBHYIO YaCTOTY U BEPOATHOCTDb CHy‘l&ﬁHOFO COOBITHS.

BI)IHVCKHI/IK TIOJIYYUT BO3MOXHOCTB HpI/IO6p€CTI/I OIIBIT MPOBCIACHUA CHy‘I&ﬁHBIX OKCIICPUMCHTOB, B TOM
YUCJIC C MTOMOIIBIO KOMIIBIOTCPHOT'O MOACIIMPOBAHUA, MHTCPIIPECTALINN X PE3YJILTATOB.

KomOunaTopuka

BrinycKHHUK HayduTCs perniaTh KOMOMHATOPHBIE 3a/1a4i HAa HaXOXJICHUE Yncia 00BEKTOB MJIM KOMOWHA-
AH.

BhINyCKHHUK TOJYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPBHIM CIIEIMAIbHBIM MpUEéMaM perieHus: KoMOnHa-
TOPHBIX 3a7ad4.

I'eomempusn 7-9 knaccol
Harasanas reomerpust

BolnycKHUK HAy4UTCS:

* pacrio3HaBaTh Ha 4YepTEXkaX, PUCYHKaX, MOJENSIX M B OKPY)KAIOIIEM MHUPE IUIOCKME M MPOCTpaH-
CTBEHHbBIE T€OMETpUYECKUE QUTYDBI;

* BBIUUCIIATE 00BEM MPSIMOYTOJILHOTO Mapasliesenuneaa.
BbInyCKHUK NOJYYUT BO3MOYKHOCTD:

* HAyYUTbCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (UTYpP, COCTABICHHBIX M3
IPSIMOYTOJIBHBIX Mapaijiesenue/10B;

* pacro3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIBHOTO Mapauleienueaa, NpaBuiIbHON MUpaMUIbl, 1H-
JUH/pa U KOHYCAa,




* CTPOMTD Pa3BEPTKU KyOa U MPsIMOYTOJIBHOTO MapaljieenuIea;

* ONPEICIATh 10 JUHEHHBIM pa3MepaM pa3BEéPTKH (UTyphI JHHEHHbBIC pa3Mepbl caMoil (GHUTyphl U
HA000pOT;

* yrIIyOUTh U Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX [€OMETPUIECKUX (DUTYpaXx;

* HAYYUTHCS IPUMEHSATH MOHATHE Pa3BEPTKHU JIJIsI BBIMOJHEHHUS MPAKTUYCCKUX PACUETOB.

I'eomeTpuueckue purypni

BhInycKHUMK Hay4YuTCA:

* [10JIb30BATHCS SI3BIKOM T'€OMETPUU I ONIMCAHUS IPEIMETOB OKPY’KAIOIIEr0 MUpa U UX B3aHMHOI'O
PacIoNIOXKECHMS;

* pacro3HaBaTh W M300pa)kaTh Ha YEPTEX,axX M PUCYHKAX reoMeTpuyeckue (Gpurypsl M ux KOH(H-
rypanuy;

* HAXOAWUTh 3HAYCHHUS JUTMH JIMHEWHBIX JIEMEHTOB (PUTyp U UX OTHOIICHHUS, IPayCHYIO MEpYy yIJIOB
ot 0° mo 180°, mpuMeHss onpeneeHus, CBOMCTBA M MPU3HAKKA (DUTYpP U MX AJIEMEHTOB, OTHOIICHHS (Pu-
ryp (paBeHCTBO, 10100HE, CHMMETPHUH, IOBOPOT, NapaJuIeIbHbIN EpeHocC);

* OIIEpPUPOBATh C HAYAJbHBIMU MOHATUSIMH TPUTOHOMETPHUM U BBIIOJIHATH 3JIEMEHTApHbIE ONEPALUU
Ha/l QYHKLIUAMU YIIIOB;

* pelarth 3aa4y Ha J0Ka3aTelbCTBO, ONMUPAsACh HAa U3yYEHHbIE CBOMCTBA (PUTYp U OTHOIIEHUN MEX-
Jly HUMU ¥ TIPUMEHSS U3YUYECHHBIE METO/IbI I0Ka3aTEIbCTB;

* pelaTh HECI0XKHbIE 3a]]a4ul Ha [IOCTPOEHUE, IPUMEHSSI OCHOBHBIE AITOPUTMBI IIOCTPOEHUS C TIOMO-
LIbIO LIUPKYJISl U JIMHEUKY;

* pemath npocTeiine IIaHUMETPUUECKHE 3a/1a4K B IPOCTPAHCTBE.
BbIyCKHUK OJYYUT BO3MOKHOCTbD!

* OBJIQJIETh METOJAMHU PEILLIEHUS 3a/1ay Ha BBIYUCIICHUS U JJOKa3aTeJIbCTBA: METOAOM OT IPOTUBHOTO,
METO/I0M 110710015, METO/IOM Ilepedopa BapuaHTOB U METOAOM I€OMETPUUYECKUX MECT TOYEK;

* IPHOOPECTH ONBIT MPUMEHEHHUS ANTeOPanvdeckoro U TPUTOHOMETPHUYECKOTO armapara U Uaeu JBH-
JKEHUS IPU PEIIEHUU T€OMETPUYECKUX 3aay;

* OBJIAJIETh TPAJAULIMOHHON CXEMOW pelIeHUs 33/1a4 Ha [IOCTPOCHUE C IMOMOIIBIO LIUPKYJISA U JTMHEHKH:
aHaJIN3, IOCTPOCHUE, JOKA3ATEIbCTBO U UCCIIEI0OBAHUE;

* HAy4UThCS pelIaTh 3a/a4dl Ha MOCTPOCHHUE METOJOM I'€OMETPUYECKOTO MECTa TOYEK U METOAO0M
MOI00HS;

* IPUOOPECTH OMBIT UCCIIEJOBAHMSI CBOWCTB MJIAHUMETPUUYECKUX (PUTYp C MOMOIIBI0 KOMITBIOTEPHBIX
Iporpamum;

* IPUOOPECTHU OIBIT BHIMOIHEHUS IPOEKTOB 1O TeMaM «I'eomeTpuueckue npeodpa3zoBaHUs Ha IJIOC-
KocTh, «IlocTpoenue oTpe3koB o popmyine».

I/I3MepeHne reOMETPUICCKUX BCJIUYINH

BrinyckHUK HayduTcs:

* HCTIOJB30BaTh CBOMCTBA U3MEPEHMUSI IJIMH, TIJIOMIAJEH U YIII0OB MIPH PEIISHUH 3a7]a4 Ha HAXO0XKICHUE
JUTMHBI OTPE3Ka, JUTMHBI OKPYKHOCTH, JJIUHBI AYTH OKPYKHOCTH, TPAIyCHON MEpHI yIia;

* BBIYUCJIATH TJIOMIANA TPEYTOJIBHUKOB, MPSMOYTOJIbHUKOB, IMapauieIorpaMMOB, Tpanelui, Kpyros
U CEKTOpPOB;

* BBIYUCIIATH JUIMHY OKPY>KHOCTH, JUTMHY IYTH OKPY>KHOCTH,

* BBIYHCIIATh JUTMHBI JTUHEHHBIX AJIEMEHTOB (DUTYp W HMX YIIIBI, HCIONB3ysS (OPMYJbl IIUHBI OK-
PY)KHOCTH Y JUTHHBI YT OKPYKHOCTH, GOPMYITBI TII0MaaeH GUryp;

* pemiaTh 3a/1a4y Ha I0Ka3aTeIbCTBO C UCMOJIb30BaHUEM (HOPMYIT [UTMHBI OKPY>KHOCTHU U JUIUHBI IyTH
OKPY>KHOCTH, GOpMyIT IuTomiaaen puryp;

* pemaTh NPaKTUUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXKJIECHUEM I'€OMETPUUECKUX BEJIMYUH (MCIOJIb3YS
pU HEOOXOIUMOCTH CITPABOYHUKHU U TEXHHUUECKHUE CPEJICTBA).
BhINyCKHUK MOJTYYUT BO3MOKHOCTh HAYUUTHCSI:




* BBIUMCIIATH IUIOUIAU (DUTYpP, COCTABICHHBIX M3 JIBYX WM OoJyiee MPsIMOYrOJIbHUKOB, Mapayieno-
IPaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOPa;

* BBIUUCJIATH IUIOIIAAUM MHOTOYI'OJBHUKOB, MCIIOJIb3Ysl OTHOLUEHUS PAaBHOBEIUKOCTH U PaBHOCOC-
TaBJICHHOCTH;

* IPUMEHSATH ANTreOpandecKuii 1 TPUTOHOMETPUUECKUN amapar U WACeH JBIKCHHUS MIPU PELICHUH 3a-
Jla4 Ha BBIYMCIJICHHE IUIONIAIel MHOTOYT OJIbHUKOB.

Koopaunartsi

BhInycKHUMK Hay4YuTCA:

* BBIUUCJIATD JUIMHY OTPE3Ka 0 KOOpAMHATaM €ro KOHIIOB; BBIYMCIIATh KOOPAUHATHI CEPEAUHBI OT-
pe3Ka;

* KCIOJIb30BaTh KOOPAUHATHBIM METO/ Ui U3yYEHUsI CBOUCTB MPSAMBIX U OKPYKHOCTEH.
BhINYyCKHMK OJYYUT BO3MOKHOCTb:

* OBJIAJICTh KOOPIAMHATHBIM METOJIOM PEIICHM 3a]1a4 HA BBIYMCIICHUS U JOKA3aTeIbCTBA;

* IPUOOPECTU ONBIT UCHOIB30BAHNS KOMIIBIOTEPHBIX IPOrpaMM JJIsl aHAJIM3a YAaCTHBIX CIIy4yaeB B3a-
MMHOTI'0 PaCIOJIOKEHUS OKPYKHOCTEN U MPAMBIX;

* IPUOOPECTH OMBIT BBIIOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHue KOOpIMHATHOTO METoja Ipu
pELIECHUH 3a]]a4 Ha BBIYUCIICHUS U 0KA3aTEIbCTBAY.

BekTopsl

BeITYCKHUK HAYINATCS:

* OIIEPUPOBATh C BEKTOPAMU: HAXOJAUTb CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHBIX I'€OMETPU-
YECKH, HAXOJUTh BEKTOP, PaBHBIN MPOU3BEACHUIO 3aJJaHHOIO BEKTOPA HA YUCJIIO;

* HAXOJIUTh ISl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: JUIMHY BEKTOPA, KOOPAMHATHI CYMMBI U Pa3HO-
CTH JIBYX W 00Jiee BEKTOPOB, KOOPJWHATHI MPOU3BEACHHS BEKTOpA HA YHCIIO, IPUMEHSS TIPU HE0OXOIH-
MOCTHU COYETATEIbHBIN, IEPEMECTUTEIbHBIA U PACTIPEICTUTEIbHBIN 3aKOHBI;

* BBIYHUCJISTh CKAJISIPHOE MPOMU3BEACHUE BEKTOPOB, HAXOAHUTh YroJl MEXAY BEKTOPAMH, yCTaHABIIH-
BaTh NEPIEHIUKYJIAPHOCTD IPSAMBIX.
BEBITYCKHHUK ITOTYVIUT BO3MOKHOCTD:

* OBJIQJIETh BEKTOPHBIM METOOM ISl PELICHUS 3a/1a4 HAa BBIYUCIICHUS U JOKA3aTENIbCTBA;

* MPUOOPECTH OTBIT BHITOJHEHHUS MPOCKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METOJa IpH pe-
IIEHUH 33J1a4 Ha BRIYUCICHUS U JIOKA3aTEIbLCTBA.

HBy‘-IeHI/IC MaTeMaTUKH B OCHOBHOM ITKOJIC JJA€T BO3MOKHOCTh 06y‘laI-OHII/IMC$I A0CTUYDb CICAYIOIIUX pC-
3YJIbTATOB PAa3BUTUA:

| B auunocmuom nanpagnenuu:
. YMEHHME ICHO, TOYHO, IPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M MMCbMEHHOU
peur, HOHUMAaTh CMBICT MIOCTaBJICHHOM 3ajjaui, BBICTpauBaTh apryMEHTAIUIO0, IPUBOAUTD
IIPUMEPHI U KOHTPIPUMEDHI;

. KPUTHYHOCTh MBIIUICHUS, YMEHHE PACIO3HABAThH JIOTUYECKH HEKOPPEKTHBIC  BBICKA3bI-
BaHUs, OTJIMYATh THIIOTE3Y OT (paKTa;

. NpeCTaBJICHHE O MAaTeMaTHYECKOW Hayke Kak cepe 4YerloBEeYeCKOH IesTeThbHOCTH, 00
JTarnax ee pa3BUTHS, O €€ 3HAUMMOCTH JIJISl Pa3BUTHSI IMBUIIU3AIINY;

. KPEaTUBHOCTh MBIIUICHHS, WHUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTh MPHU PEIICHUU MaTe-
MaTHYECKHX 33]1a9;

. YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YJIbTAT YUeOHONH MaTeMaTHYeCKON IeSITEeIIbHOCTH;
. CIIOCOOHOCTH K AMOILMOHATLHOMY BOCIIPUSATHIO MAaTeMAaTUUYECKUX OOBEKTOB, 3a/1a4, pellie-

HUU, PaCCYXKICHUH;
Il Bmemanpeomemnom nanpaenenuu:



* IEepBOHAYAJBbHBIC MPEACTABICHUS 00 UAEAX M O METOaX MaTeMaTHKH KaK YHUBEPCAIHLHOM
A3BIKE HAYKU M TEXHUKU, CPEACTBE MOACINPOBAHNUSA SBJICHUHN U IIPOLIECCOB;

* YMEHME BHJIETb MaTeMaTHUYECKYIO 33/ady B KOHTEKCTE IPOOJIEMHON CUTyallMd B APYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

* YMEHHE HaXOJIUTh B PA3IMYHBIX UCTOUYHUKAX WHPOPMALNIO, HEOOXOIUMYIO JJIsl peIICHUs
MaTeMaTHYeCKUX Mpo0iieM, IPE/ICTaBIATh €€ B OHATHON (opMe, IPUHUMATh PELLICHUE B YCIIOBH-
SIX HETIOJTHON ¥ N30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAIINK;

* YMEHME IOHMMaTh M MCIIOJIb30BaTh MAaTE€MaTHYECKHE CPEJICTBA HarsHOCTU (Tpadukw,
JarpaMMbl, TAOJIUIBI, CXEMBI U JIP.) Ul WIUTIOCTPAIIMH, HHTEPIPETAlluy, apTyMEHTAIIH;

* YMEHME BbLABUraTh TMIIOTE3bl MPU PELICHUH Y4EOHBIX 3a/ad, OHMMAaTh HEOOXOAUMOCTh
UX IPOBEPKY;

* YMEHME NPUMEHSTh MHIYKTUBHBIE M JEIyKTHBHBIE CIOCOOBI pacCyXICHWUH, BUJETh pa3-
JUYHBIEC CTPATETUH PELICHUS 3a/1a4;

* IIOHMMAaHHE CYUIHOCTH AJTOPUTMHYECKHMX NPEANMCAHUA U YMEHHUE JIEHCTBOBaTb B COOT-
BETCTBUHU C NPEUI0KEHHBIM AJITOPUTMOM,;

* YMEHME CAMOCTOSITEJIbHO CTaBUTh LIEJIH, BBIOUPATh U CO3/1aBaTh aJrOPUTMBI JUI PEIICHUs
y4eOHBIX MaTeMaTUYECKUX MPOOIEM;

* YMEHHE IUIAaHUPOBAaTh U OCYLIECTBIATH ACSITEIBHOCTD, HAIIPABJICHHYIO HAa PELICHHE 3a/1a4y
HCCIIE0BATEIBCKOTO XapaKTepa;

I B npeomemnom nanpasnenuu:

OBJIaJiIcHHE 0a30BbIM MOHATUNHBIM aIllapaToM 10 OCHOBHBIM pa3JiesiaM COJIep KaHMsl, IIPEeICTaBIe-
HHUE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUSX (YHCIIO0, TeOMEeTpHUecKas Gurypa, ypaBHeHUe, QyHKIHS,
BEPOSITHOCTb) KaK BaKHEHIIMX MAaTEMAaTUYECKUX MOJEIAX, NO3BOJISIOIIMX ONUCHIBATH U U3Y4aTh
peanbHbIE POLECCHI U SBJICHHUS;

yMeHue paboTaTb C MaTeMaTHMYECKUM TEKCTOM (aHalIM3MpOBaTh, U3BJIEKATh HEOOXOAUMYIO HH-
¢dopmanio), rpaMOTHO IPUMEHATh MAaTEMAaTHYECKYI0 TEPMUHOJOTHIO U CHUMBOJIMKY, HUCIOJIb30-
BaTh Pa3JINYHBIC SA3bIKK MATEMATUKH;

yMEHHUE MPOBOAUTH KilacCU(UKaLnK, IOTHYECKUe 000CHOBaHUS, JOKA3aTeIbCTBA MATEMAaTHUECKUX
YTBEPKJICHU;

YMEHHUE PaCHO3HABATh BUJbl MATEMAaTHUYECKUX YTBEPKIECHUH (aKCHOMBI, OIIPE/IeNIEHNUs, TEOPEMBI U
Jp.), IpSIMbIe U 0OpaTHBIE TEOPEMBI;

pa3BUTHE NPEACTABICHUN O YMCIE W YHUCIOBBIX CUCTEMAaX OT HATypPalbHBIX J0O JEUCTBUTENIBHBIX
Yy Cell, OBJIAJCHUE HABBIKAMM YCTHBIX, TUCBMEHHBIX, THCTPYMEHTAIbHBIX BEIYHMCIICHU;

OBJIa/ICHUE CHUMBOJBHBIM S3bIKOM ajreOphl, MpUeMaMH BBINOJIHEHHUS TOXJECTBEHHBIX IMpeodpa-
30BaHUM PALIMOHAIIBHBIX BBIPAKEHUU, PEILICHMS YPaBHEHWM, CUCTEM YPaBHEHUN, HEPABEHCTB U
CHUCTEM HEPABEHCTB, YMEHHUE HMCIOJb30BaTh MJICK0 KOOPAUHAT HA IJIOCKOCTH U1l UHTEPIIPETALNH
yYpaBHEHM, HEPABEHCTB, CUCTEM, YMEHHE IPUMEHATh alnredpandeckrue npeoOpa3oBaHus, anmnapaT
YPAaBHEHUI U HEPABEHCTB JUIsl PELIECHUS 3a/1a4 U3 Pa3JIMYHBIX Pa3JeiIoB Kypca;

OBJIQICHUE CHUCTEMON (YHKIMOHAIbHBIX HOHATHH, (YHKIIMOHAJIBHBIM SI3bIKOM M CHMBOJIMKOM,
yYMEHHE Ha OCHOBE (pyHKIIMOHAJIbHO-TpaQUUECKUX MpPEJCTaBICHUNA ONMUCHIBATh M aHAJIM3HPOBATH
peanbHbIe 3aBUCUMOCTH;

OBJIa/ICHUE OCHOBHBIMH CIIOCOOAMHU TMPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JAaHHBIX; HAJIM4YKE
NPEJCTAaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE U O PA3JIUYHBIX CIOcCO0ax
WX U3YYEHHUS], O BEPOSITHOCTHBIX MOJIETSAX;

OBJIAICHUE T€OMETPUYECKUM S3BIKOM, YMEHHUE UCIIOIB30BATh €ro I ONMCAHUSA IIPEIMETOB OKPY-
JKAIOILEro MHpa, pa3BUTHE IMPOCTPAHCTBEHHBIX MPEACTABICHUNH M H300pa3UTENbHBIX YMEHU,
NpHOOpETEeHNE HABBIKOB FEOMETPUUECKUX MTOCTPOEHUH;

YCBOCHHME CUCTEMaTHYECKUX 3HAaHUH O MIOCKUX (PUTYpax U UX CBOMCTBAX, a TAK)KE HA HATJISITHOM
YPOBHE — O IIPOCTEUIINX IPOCTPAHCTBEHHBIX TEJAX, YMEHNE IPUMEHATh CHCTEMATHYECKUE 3HA-
HU O HUX JUIS PELICHUs TEOMETPUYECKUX U TPAKTUYECKUX 3a/1a4;



® yMEHUS M3MEPATh JUIMHBI OTPE3KOB, BEJIMUUHBI YTJIOB, UCIIOIB30BATH (POPMYIIBI JUIS HAXOXKICHHS
NEPUMETPOB, TUIOIIAACH U 00bEMOB reOMETPHUUECKUX (PUryp;

¢ yYMCHHE NPHMEHATHh M3y4YCHHBIC MOHATHUS, PE3YJIbTaThl, METOMBI JJIS PEIICHUS 3a/a4 HpaKTH4e-
CKOT0 XapakTepa M 3aJad W3 CMEXKHBIX TUCHHIUIMH C WCIHOJIb30BAHMEM IPU HEOOXOAMMOCTHU
CIIPaBOYHBIX MAaTEPHAIOB, KAJIbKYIATOPA, KOMIBIOTEPA.

2. Conep:xxanue yueOHOro npeamera

Mamemamuka 5-6 Kknaccol

HartypaabHble ynciia

Pan narypanpHbIX uncen. JlecaTuyHast 3anuch HaTypasbHbIX uHcel. OKpyrieHHe HaTypaJbHbIX
4HCell.

Koopaunarsslii jiyd.

CpaBHenue HaTypalbHbIX unces. CJ0KEHHE M BbIYUTAaHHE HATypalbHbIX uucen. CBoicTBa cllo-
KEHUSI.

YMHOXEHUE U [eJIeHHE HaTypalbpHbIX uncen. CBolicTBa yMHOXeHHUs. Jlenenue ¢ ocratkoM. Cre-
IIEHb YHCJIa C HATYypaJIbHBIM I10KA3aTeIIEM.

JlenmuTenu u KpaTHBIC HaTypajdbHOTO uncia. Hanbonpmmii oOmmii nenurens. HanMmenbinee oomee
kparHoe. [Ipu3Haku nenumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpoctsle u cocTaBHbIe uncaa. PaznokeHue yncen Ha IPOCThIE MHOKUTEH.

Pemienue TekcToBBIX 33aa4 apu(PMETUUECKMMU CIIOCOOAMH.

Apoon

OObIkHOBEHHBIE ApoOu. OcHOBHOE CBOMCTBO ApoOu. Haxoxnenue npobu ot uncna. Haxoxaenue
yyclia 110 3HaueHuIo ero apoou. IlpaBunpHelie n HenpaBuibHbIE ApoOu. CMelIaHHbIE Ynca.

CpaBHeHue OOBIKHOBEHHBIX Ipo0Oeil M CMeLIaHHbIX 4yHced. ApumeTndyeckue NelcTBUs ¢ OObIK-
HOBEHHBIMU JAPOOSIMHU U CMEILIAHHBIMU YHCIIAMHU.

Hecatuunble qpodu. CpaBHEHUE U OKpYIJIEHHE IECATUUHBIX IpoOei. ApupmeTndeckne AeHCTBUSA
¢ AecsaTUYHbIMU JipoOsimu. [Tpuxuaku pesynbTatoB BhluMcieHuil. Ilpencrasienne necaTuuHON qpodu B
BUjIe OOBIKHOBEHHOM IpoOu M OOBIKHOBEHHOHM B BHJE JECATUYHOHN. beckoHeuHble neproandyeckue ecs-
TUYHbIE Apo0u. JlecaTnuHoe npubnmnxeHue 0ObIKHOBEHHOM 1po0Hu.

Otnomenne. IIponeHTHoe OTHOIMIEHHME ABYX uucen. JleneHue uynciaa B JJAHHOM OTHOILIEHHH.
Macmirab.

ITponopuus. OcHoBHOE cBOMCTBO mponopuuu. [Ipsmas 1 oOpaTHas NpoNOPIUOHATIBHBIE 3aBUCH-
MOCTH.

IIpouenTel. HaxoxneHne nponeHToB oT uncia. Haxoxxaenue uncia 1o ero npoueHTam.

Pemenne TekCTOBBIX 3a1a4 apu(PMETHUECKUMHU CIIOCOOAMH.

PanmnonaJjibHbIe YHCIa

[TonoxxurenbHble, OTPULIATEIbHBIC YHCTIA U YUCIIO HYIIb.

IIpoTtuBononoxHeie yncia. Moaysb dncia.

Hensle uncna. Paunonanbueie yncna. CpaBHEHUE pAallMOHANBHBIX 4nced. ApupMeTHUYeCcKre nei-
CTBUS C pallMOHAIBLHBIMU yKciiaMu. CBOMCTBA CIIOKEHUS U YMHO)KEHHUS PAllMOHAIbHBIX YUCEIL.

Koopaunatnas npsimas. KoopauHaTHas MI0CKOCTb.

Beanunnbl. 3aBHCHMOCTH MEK1Y BeJIMYMHAMH

Eaunaunb! nnuHsl, momaam, oobeMa, Macchl, BpeMEHHU, CKOPOCTH.

[Tpumeps! 3aBucHMOcCTel Mexay BenuuuHamu. [IpencraBienue 3aBucuMocTel B BUAE (HopMmyil.
Breraucnenus mo ¢popmymnam.



YucnoBbie 1 OyKBeHHbIE BbIPasKeHHsl. Y PAaBHEHHA

YucnoBble BBIpAKEHUS. 3HAYECHHE YUCIOBOTO BbIpakeHUs. [1opsaok AEMCTBHUII B YMCIIOBBIX BbI-
paxenusix. bykBennsie Boipaxxenus. Packpeitue ckobok. [lonoOHbIe cnaraemble, IpuUBeIeHHE TOJ00HBIX
cnaraembix. Dopmyibl.

VpaBuenus. Kopenb ypaBHenust. OCHOBHBIE CBOMCTBA ypaBHEHHI. PelieHne TEKCTOBBIX 3a7ad C
MOMOILbIO YPABHEHUM.

DJIeMeHThI CTATUCTHKH, BeposiTHOCTU. KoMOMHaTOpHBIE 3a1a4un

[IpencraBienue qaHHBIX B BUAE TAOIUI, KPYTOBBIX U CTOJIOUYATHIX AUArpaMm, rpauKoB.

Cpennee apudmernueckoe. CpeqHee 3HAUCHNUE BETHYNHBI.

I'eomerpuueckne purypsl. 3mepenusi reomeTpu4eckux BeJUIUH

Otpesok. [TocTpoenne orpeska. JimHa oTpe3ka, tomaHoil. M3Mmepenue IuMHBI OTpe3Ka, IOCTpoe-
HUE OTpe3Ka 3a7aHHOM JIMHEL. [lepumerp MHOroyronsHuka. [lnockocts. [Ipsamas. Jlyd.

VYroa. Bunel yrios. I'pagycHas mepa yria. MI3MepeHue u ocTpoeHUe yriioB C OMOIIBK TPAHC-
noptupa. IlpsmoyronsHuk. KBanpar. Tpeyronsauk. Bunbl TpeyroibHUKOB. OKpyKHOCTh U KpyT. [[nuHa
OKpYyKHOCTH. Huncno m.

PaBenctBo duryp. [lonstue u croiicTBa miomaau. Ilnomanas npsmoyronsHuKa U kBaapara. Ilo-
11a/]1b Kpyra.

Harnsgaeie npeactaBieHuss 0 MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJIbHBIN Mapaliesenumne,
KyO, map, cdepa. [Ipumeps! pa3BepTOK MHOTOTPAaHHUKOB, IUJIMH/PA, KOHyca. [loHsATHE U cBOiicTBA 00B-
ema. O0beM MPsAMOYTOIBHOIO Mapajuienenunena u kyoa. Bsaumuoe pacnonoxenue AByX npsmeix. [lep-
HNeHAUKYJspHbIe npsaMble. [lapannenbhble npsMble. OceBas U HEHTpaIbHasi CHMMETPHH.

Anzeopa 7-9 knaccol

AsredOpanyeckue BbIpasKeHUsI

BoipaxkeHusi ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAXKEHUS C NEpeMEHHBIMU. JlomycTUMble 3HAYEHUS
nepeMeHHbIX. ToxaecTBo. ToxaecTBeHHbIE IpeoOpa3oBaHus anredpanyeckux BoipaxeHui. Jlokazareib-
CTBO TOKIECTB.

Crenens ¢ HaTypaJIbHBIM IIOKa3aTelneM U ee cBoicTBa. OqHowieHbl. OHOWIEH CTaHAapTHOTO BU-
na. Crenenp ogHowieHa. MHorounensl. MHorouseH crannaptioro suaa. Crenenb MHorousaeHa. Cioxe-
HUE, BBIYUTAHUE, YMHOKEHHE MHOIOWIECHOB. DOPMYibl COKPALEHHOIO YMHOKEHHS: KBaJApaT CyMMBI U
KBaJpaT Pa3sHOCTH JIBYX BBIpAXXCHHUH, IPOU3BEACHUE CYMMBI U Pa3HOCTH JBYX BbIpakeHMU. Pa3noxenune
MHOTO4JIeHa Ha MHOXKUTENN. BriHeceHne o011ero MHOXHTENS 3a CKoOkH. MeToa rpynnupoBky. PazHocTh
KBaJIpaToB JBYX BbelpakeHH. CymMmma M pa3HOCTbh KyOOB IBYX BblpaxkeHuil. KBaapaTHsiii TpexuieH. Ko-
pEHb KBaJpaTHOro TpexuwieHa. CBONCTBAa KBaJpaTHOIO TpexuieHa. Pa3nokeHue KBaJpaTHOrO TpeXUuIeHa
Ha MHO>KUTEIIN.

Parnmonanshble BolpakeHus. Llensie BoipakeHus. J{poOHble BhIpaskeHHs. ParmoHanbHas aApoOb.
OcHOBHOE CBOICTBO palMoHaNbHOM 1pobu. CioxkeHune, BBIMUTaHUE, YMHOKEHUE U JeJIEHUE PalluOHAIb-
HBIX ApoOeil. Bo3BeneHnue pannoHambHON OpoOu B cTeneHb. ToXKAECTBEHHbIE MPeoOpa3oBaHUs paruo-
HaJIbHBIX BBIPAXEHUH U uX npeoOpa3zoBaHus. CBOWCTBAa KBaAPATHBIX KOpPHEN M UX NMPUMEHEHUE B BHIYU-
TaHUSX.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHnue ¢ ogHol nepemeHHoi. KopeHs ypaBHenus. JIuneitnoe ypaBHeHne. KBagpaTtHoe ypas-
HeHue, popMmysa KOpHEH KBaJpaTHOTO ypaBHeHUs. PeleHue panuoHanbHbIX ypaBHeHU. [Ipumeps! pe-
LICHUS YPAaBHEHUH BBICIIUX CTEIIEHEH: METOAbI 3aMEHBI IIEPEMEHHOM, Pa3JIOKEHUE Ha MHOKHUTEIIH.

VYpaBHeHHE ¢ JBYMS NIEPEMEHHBIMU; pelIeHHe cucTeMbl. CHcTeMa JIBYX JIMHEMHBIX YPAaBHEHM C
JBYMsI TIEPEMEHHBIMM; PELICHHE TOJICTAHOBKOW U alNreOpandyecKkuM CIOKEHHEeM. YpaBHEHHE C HECKOJb-
KMMH IIepeMeHHBIMU. [I[prMeps! penienns HenuHeMHbIX cucteM. [IpuMepsl peleHnst ypaBHEHHM B LEIbIX
YHCIIaX.

HepageHcTBO ¢ 01HOM nnepemeHHoM. Penenne HepaBeHcTBa. JIMHEHBIE HEPaBEHCTBA C OJJHOM ITe-
peMeHHOU U ux cucrteMbl. KBajparHeie HepaBeHCTBa. [IpuMeps! perieHus: ApoOHO-palMOHAIBHBIX HEpa-
BEHCTB.



YucnoBble HEPaBEHCTBA M UX CBOWCTBA. J[0Ka3aTeIbCTBO YHCIOBBIX M aireOpandeckux Hepa-
BEHCTB.

[lepexox ot cioBecHOU (OPMYITMPOBKH COOTHOIIEHUH MEXIy BETUYMHAMH K alreOpandecKoi.
Perienue TekCTOBBIX 3a7jau anredpandeckuM CrocoOoM.

YucnoBble NoCI€10BATEILHOCTH

Ilonarue nocnenoBarenbHOCTH. ApudMeTnueckas U reomMeTpuueckas mporpeccuu. Popmylisl
o0rmiero wieHa apu(pMeTHIECKON U TeOMETPHUUECKON MPOTPECCHi, CYMMBI MEPBBIX HECKOJIbKUX UJICHOB
apuMeTUIECKON U TEOMETPUUYECKON TTPOTPECCHiA.

Cno’kHbI€ NTPOLIEHTHI.

Yucaosble yHKIUM

[Monarue ¢ynkuuu. O6macty ompeneneHus ¢ynkuuu. CrocoObl 3amanus QyHkimu. I'paduk
byHKIIMM, BO3pacTaHUe W yObIBaHUE (DYHKITMU, HauOOJIbIIIEe W HAaWUMEHbIIee 3HAYCHHUS (PYHKIUHU, HYIIH
(GyHKINHU, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA. UTeHHe rpaduKoB (PyHKIHIA.

@OyHKIUM, ONUCHIBAIOIINE MIPSIMYIO U 0OpaTHYIO IPONOPLMOHAIBHYIO 3aBUCUMOCTH, UX TPapUKH.
Jluneitnas GyHKIMs, ee rpaduk, reoMeTprudeckuid cMbici kodddummentoB. I'unepdbona. Kagparnanas
¢Gynkuus, ee rpaduk, napadona. KoopauHarsl BeplnHbl napadossl, ocb cuMMeTpun. CteneHnHsle QyHK-
UM C HATypaJIbHBIM IOKa3aTenieM, ux rpaduku. ['paduku GyHKINA: KOpeHb KBaIpaTHBINA, KOPEHb KyOu-
Yyeckuid, Moaynb. Mcrnionb3oBanue rpadukoB GyHKUIUHN JUIs pellieHHs] ypaBHEHUH U CUCTEM.

[Ipumeps! rpaduueckrux 3aBUCUMOCTEN, OTPaKAIOLIUX peaJIbHbIE MPOLIECCHI: KojebaHue, mokas3a-
TEJIbHBIA POCT; YUCIOBbIE (DYHKIMH, OTTHMCHIBAIOILINE ITH ITPOLECCHI.

[TapannenbHelii nepeHoc rpaduka BIOIb OCEH KOOPAUHAT U CUMMETPHS OTHOCUTEIIBHO OCEH.

Koopaunartsi

N300paxeHne yucesl TOUKaMyd KOOpAMHATHOM mpsiMoil. ['eomeTpuueckuil cMbICa MOAYJIS YMCIa.
YucnoBsle IPOMEXYTKH: MHTEPBAIL, OTPE30K, JIyd. DopMysia pacCTOSIHUS MEXKIY TOUKaMU KOOPAMHATHON
IPSIMOM.

JlexkapToBbl KOOPJAMHATBHl HA IUIOCKOCTH; KOOPAMHATBI TOYKH. KoopauHaTsl cepequHbl OTpe3Ka.
dopmyIia pacCTOSHUS MEXKAY JABYMS TOYKAMH IUIOCKOCTH. YpaBHEHHE HPSMOM, YrIIOBOH KOI((UIIEHT
IIPSIMOM, YCJIOBUE NApAJIJICIIbBHOCTH IIPSIMBIX. Y PABHEHUE OKPYXHOCTHU C LICHTPOM B Haudaje KOOPAMHAT U
B JIF000}1 3aJaHHOMN TOUKe.

I'paduueckas uHTEpHpeTanusl ypaBHEHUI ¢ ABYMS MEPEMEHHBIMH M MX CHCTEM, HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

OnucareJbHasi CTATHCTHKA.

[IpencraBinenre naHHBIX B BuAe TaOmuy, auarpamM, rpaduxon. CiydaiiHas uaMeHuuBocTh. Cra-
TUCTUYECKHE XapaKTepUCTUKM HaOopa NaHHBIX: CpelHee apu(MeTHYecKoe, MeuaHa, Haubosbliee U
HauMeHbIllee 3HaueHus1, pa3Max. [IpeacrapneHne o BBIOOPOYHOM UCCIIEOBAHUH.

Cay4aiinblie COOBITHSI H BEPOSTHOCTb.

[TonsiTHEe O CITy4aitHOM OIIBITE U CIIy4aitHOM coObITuH. YacTtoTa cimydaitHoro coObiTust. CTaTucTUUeCKUi
HOJXO/A K TOHSATHIO BEPOSITHOCTU. BEpOSTHOCTH MPOTUBOIIOIOXKHBIX COOBITHHA. JlOCTOBEpHBIE U He-
BO3MOYKHBIE COOBITHS. PaBHOBO3MOXXHOCTH cOOBITHI. Kitaccuueckoe ornpesiesieHre BEpOSTHOCTH.
Kom0nnaropuka.

Pemenne koMOnHaTOpHBIX 3a7au nepedbopom BapuanToB. KomOuHaTOopHOE mpaBmiio ymMHOKeHus. [le-
pPECTaHOBKH U (haKTOpHall.

TI'eomempusa 7-9 knacco

IIpocreiimme reomerpuyeckue GuUrypsl

Touka, npsimas. OTpe3ok, xyd. Yroa. Buas! yrinos. CMexHbIE U BEpTHKaIbHBIE yIIbl. buccekTpu-
ca yria.

Ilepecekaromuecs U napajuienbHble npsmble. Ilepnenaukymnsapaele npsmsele. [IpusHaku napain-
JENBHOCTH NMpsIMBIX. CBOMCTBA MapaJUIEIbHBIX MPAMBIX. [lepneHquKymnsp 1 HaKJIOHHAs K IPSIMOM.

MHOroyroJibHUKH

Tpeyronbauku. Bunel TpeyronbHukoB. Meanana, OucceKkTpuca, BbICOTA, CPEAHSSl JTUHUS Tpe-
yronpHUKa. [Ipu3Haku paBeHCTBa TpeyroyibHUKOB. CBOMCTBA M NMPHU3HAKK PAaBHOOEAPEHHOTO TPEYTOJib-



Huka. CepeAMHHBIN NEPIEHIUKYIAp oTpe3ka. CyMMa YIJIOB TPEYroiabHUKA. BHEIIHNE YIIIbl TPEeyroibHU-
ka. HepaBeHncTBo TpeyronpHuka. COOTHOLICHHMS MEXAY CTOPOHAMM M YIJIaMU TpeyrojpHuka. Teopema
[Mudgaropa.

ITonoGHble TpeyronbHUKU. [Ipu3Haku momoOus TpeyronbHUKOB. TOYKM IepeceueHus MeAMaH,
OMCCEKTpUC, BBICOT TPEYroOJIbHUKA, CEPEIUHHBIX IMEPHEHAUKYISIPOB CTOPOH TpeyrojpHuKa. CBONCTBO
OuccexTpucel TpeyroibHuka. Teopema @aneca. MeTpuueckue COOTHOIIEHUS B IPSAMOYIOJIBHOM Tpe-
yrosibHUKe. CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OCTPOT0 yIJa MNPSMOYTOJIbHOIO TPEYTOJIbHUKA U YIJIOB
or 0 no 180. ®opmyibl, CBI3bIBAIOIIME CUHYC, KOCUHYC, TAHI€HC, KOTAHIE€HC OJHOTO U TOTO XK€ yIJa.
Pewenne tpeyronbHUKOB. TeopeMa CHHYCOB U TEOpEMa KOCHHYCOB.

UYeteipéxyronpauku. [lapamnenorpamm. CBoiicTBa M mpu3HaKU napamienorpamma. [Ipsmoyrons-
HUK, pOMO, KBaJipaT, UX CBOWCTBA U Npu3Haku. Tpaneuns. CpeaHsist TMHUS Tpaneluuu 1 e€ CBOICTBa.

MHoroyroiasHuKku. Beimykible MHOroyrosbHUKM. CyMMa YIJIOB BBIIIYKJIOTO MHOTIOYTOJIBHHKA.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHOCTH M KPYT. ['eoMeTpUYecKue MOCTPOECHUS

OKpy’KHOCTb M KpYI. DJIEMEHTHI OKPYKHOCTU U Kpyra. LleHTpanbHble U BnMcaHHble yribl. Kaca-
TeNNbHAsI K OKPY’KHOCTH U €€ CBOMCTBA. B3anMHOE pacnosiokeHue npsMou U oKpykHOCTH. OnucaHHas U
BIIMCAHHAsl OKPYXXHOCTU TPEYrojbHUKA. BrcaHHblE U OMMCAHHbIE YETHIPEXYTOJIbHUKH, UX CBOMCTBA U
IIpU3HaKU. BricaHnHble 1 ONMCaHHBIE MHOTOYTOJIBHUKH.

I'eomerpuueckoe mecto Touek (I'MT). Cepenunnblii nepneHANKYISAP OTpe3Ka U OUcceKkTpuca yr-
na kak ['MT.

['eomeTpuueckue mocTpoeHUs LMPKYJIEM U JuHEHKoW. OCHOBHbIE 3ajjaud Ha MOCTPOECHUE: I10-
CTPOEHHME YIJa, PABHOTO JaHHOMY, IIOCTPOCHUE CEPEIUHHOrO INEPIEHAMKYISIpa AAHHOIO OTpE3Ka, Io-
CTPOCHHE NMPSAMOM, MPOXOIANIEH Yepe3 JaHHYI0 TOUKY M NEPIECHAUKYJISIPHON JAHHOW NPSMOM, MOCTPOe-
HUe OMCCEKTpHUCHI JaHHOro yriua. IloctpoeHue TpeyroiabHHKa 1O 3aAaHHBIM 3neMeHTaM. Merox 'MT B
3a/1a4ax Ha MOCTPOCHHUE.

N3mepenne reoMeTpu4ecKuX BeJTUYHH

JnuHa otpeska. Paccrosinue mexay AByMs Toukamu. PaccrosHue ot ToYkM 10 npsamoil. Paccros-
HUE MEKIY NapaJuIeIbHBIMU NIPSMBIMH.

[IepuMeTp MHOTOYTrOJIBHUKA.

JUinHa OKpy>KHOCTH. [[NIMHA Tyru OKpYKHOCTH.

I'panycnas mepa yriia. BennunHa BcaHHOTO yria.

ITonaTus miuomaam MHOroyroibHuka. PaBHoBenukue ¢urypsl. HaxoxaeHue miomaay KBajapara,
IPSAMOYTOJIBHUKA, TapaJlJIETIOrpaMMa, TPEYroJbHUKA, TPAIICLAH.

[Tonsarue nnomanu kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIIAeH TOJOOHBIX (BUTYD.

JexapToBble KOOPANHATHI HA IJIOCKOCTH

dopmyna paccTOSIHUA MEeXAY IByMs ToukamH. KoopauHatel cepeivHbl oTpe3Kka. YpaBHEHHE (u-
rypbl. YpaBHEHUS OKPYKHOCTU U MPAMOM. YTII0BOM K03 PULIMEHT NpAMOI.

BekTopsl

[Tonsitue Bektopa. Moayne (uinHa) BekTopa. PaBHbie BekTopsl. Kosumnneapusie BekTopbl. Koop-
JuHaThl BeKTOpa. ClI0)KEHHE U BBIYMTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha uncio. CKalsspHOE POU3-
BeJICHNE BEKTOPOB. KOCHMHYC yriia Mex1y AByMsl BEKTOpaMHU.

I'eomeTpuueckune npeodpa3oBaHus

[Tonsitue o nmpeodpaszoBanuu purypsl. JIBuxenue Gurypsl. Buasl aABrmkeHus Gurypbl: napauienb-
HBI NEpPEeHOC, OceBasi CUMMETPHs, LIEHTpalbHas CUMMETpHs, 1MoBopoT. PaBHble ¢urypsl. ['omoTerus.
[TonoGue duryp.

JIeMEeHTBI JIOTHKHU

Onpenenenne. AkCMOMBI U TeopeMbl. JlokazaTenbcTBO. JJ0Ka3aTenbCTBO OT MPOTUBHOTO. Teope-
Ma, obpaTHas naHHoW. HeoOxonnMoe M 10CTaTOYHOE yCIOBUSA. YTHOTpeOJIeHUE JIOTUYECKHX CBSA30K €c-
J..., TO..., TOTJA U TOJIBKO TOTJA.



4. Temarnueckoe INIAHHPOBAHHUE C YKAa3aHUEM YaC0B, OTBOAUMBIX HA H3YYCHHUE

Ka:KI10H TeMbI
MareMmaTuka. 5 kiaacc
5 gacoB B Hezemro, Bcero 170 Jacos;

Ne | Haspanme pa3znena | Kouunue- XapakTepuCcTHKA 1eATeJIbHOCTH YYAIIUXCS
n/n CTBO
4acoB
I'nasa 1
HatypanbHble uncna
1. | HarypanbHbie uymcia 14 OnuceiBaTh CBOMCTBa HATypaJbHOTO psana. Yurarhb
Y TIKaJIbI U 3alMCBIBATh ~ HATypaJlbHbIE 4YHCJIA, CPABHUBATH

Y yHOPSIAOYHUBAThH UX.

Pacno3zHaBaTh Ha uyeprekax, PUCYHKAX, B OKpYKaro-
IEM MHUpPE OTPE30K, MPSIMYI0, Jy4, MIOCKOCTh. [Ipu-
BOJIMTH MTPUMEPBI MOJICIICH 3TUX QUTYP.

N3mepats qimHbl 0Tpe3koB. CTPOUTH OTPE3KU 3aJ1aH-
HOH JUTMHBI. PerraTh 3a7aun Ha HaXO0XKJICHWE JUTHH OT-
pe3koB. BbeIpaxkaTb OJHM €IMHHULIBI JUIMH 4Yepe3 JpY-
rue. [I[puBoauTh pUMEpsI MPUOOPOB CO MIKATIAMH.
CTpouTh Ha KOOPJAMHATHOM Jyy€ TOYKY C 3aJaHHOU
KOOPIAMHATOW, ONPEAENIATh KOOPAUHATY TOUKHU.

2. 21 ®opMynupoBaTh CBOWCTBA CIOXKEHUS M BbIYUTAHUSA
CrnoxeHue 1 BbIYH- HaTypaJIbHbIX YHCEJl, 3alIUChIBATH ITH CBONCTBA B BUJIE
TaHHe bopmy:. [TpuBoANTH IpUMEpPbI YHCIIOBBIX
HaTypAJIbHBIX YHACEI 1 OYKBEHHBIX BbIpakeHUM, popmyi. CocTaBisITh YnC-

JIOBbIE U OYKBEHHBIE BBIPAXKEHUS 110 YCIOBHUIO 33a4H.
Pemate ypaBHEHMS Ha OCHOBaHHMM 3aBUCUMOCTEU
MEXIy  KOMIIOHEHTaMU  JIEWCTBUM  CJOXKEHUs
Y BBIYMTaHUS. Pemath TEKCTOBBIC 3a/1a4u C MTOMOIIBIO
COCTaBJICHUS] YPABHEHMUII.

Pacno3naBaTh Ha yepTekax W pUCYHKAX YIJIbI, MHOTO-
YTOJIBHUKH, B YACTHOCTHU TPEYTOJbHUKH, MPAMOYTOIb-
HUKH. Pacro3HaBaTh B OKPYKAIOIIEM MHUPE MOJEIH
3TUX QUTYD.

C noMoIIpI0 TPaHCIIOPTHPA U3MEPSTH TPATyCHBIE Me-
pBI YIJIOB, CTPOUTH YTIJIbl 33JJaHHOM TI'paJyCHOW MEpHI,
cTpouth OuccekTpucy aaHHoro yria. Kmaccuduuumpo-
BaTh yribl. KimaccuduuupoBars TpeyroiabHUKU MO KO-
JUYECTBY PABHBIX CTOPOH M IO BHUJIaM MX yriioB. Onu-
ChIBaTh CBOMCTBA MPSIMOYTOJIbHUKA.

Haxomuts ¢ momMompio (GopMyn mepuMeTpsl MpSMO-
yroJgpHUKa W KBajpaTa. Pemate 3amaum Ha Haxox7e-
HUE TEPUMETPOB MNPSIMOYTOJbHUKA U KBajapara, rpa-
JTyCHOW MEpHbI YIJIOB.

CTpouTh JOTUYECKYIO IEMOYKY PACCYXKIACHUM, COMO-
CTaBIISITh MOJTYYEHHBIN pe3yIbTaT C YCIOBUEM 3a/1aUH.
PacnioznaBath GUryphl, UMEIOIINE OCh CHMMETPUH.

3. 27 @opMyIMpOBaTh CBOMCTBA YMHOXKEHUS U JEICHUS
YMHOXEHHUE U Jere- HATYpaJbHBIX YHCEI, 3aITUCHIBATh OTH CBOICTBA B BUJIC
HUE ¢dopmyn. Pemarb ypaBHEHUSI Ha OCHOBAaHMM 3aBUCH-




HaTypAJIbHBIX YHACEI

MOCTEH MEXy KOMIIOHEHTaMH apu(METHYECKUX JICH-
CTBHH.

HaxoauTb ocTaTok Npu JE€JIEHUN HAaTypalbHbIX YHCEI.
[To 3a7aHHOMY OCHOBAaHHIO M IIOKA3aTeNl0 CTEIEeHU
HaXOJUTh 3HAYEHUE CTETICHU YHCIa.

HaxonuTh miomany npsMOYroJbHHKAa M KBajpara ¢
noMoIbei0 Gopmyi. BelpaxkaTb OJHH €AMHULBI IUIO-
a1 yepe3 ApyTHe.

Pacnio3naBaTh Ha uepTexax U PUCYHKaxX MPSAMOYIOJb-
HBIl Mapajulenenunen, nupaMmuay. PacmoszHaBaTh B
OKpY’KaIOIIeM MUPE MOJENH 3TUX (Quryp.

N300pakaTh pa3BEPTKU MPSAMOYTOJBHOIO Mapaijiesne-
NUIeaa U NTUPaMUJIbL.

HaxonuTte 00BbEMBI NPAMOYTOJBHOIO Mapasulesenue-
Ja ¥ Ky0a ¢ momoisio ¢popmyi. BeipakaTs oqHU e1u-
HUIBI 00BEMa yepes Apyrue.

Pemrate KOMOMHATOPHBIE 33a/1a4X C TIOMOIIBIO TTepedo-
pa BapUaHTOB.

[Tmontaau 1 00BEMBI

13

I'naBa 2 Jlecsituunbie apodu

OOBIKHOBEHHBIE
npobu

25

Pacrnio3HaBaTh OOBIKHOBEHHYIO ApPOOb, MPaBUJIbHBIE U
HENpaBWJIbHbIE IPOOU, CMEIIAHHbIE YUCIIA.

YurtaTh M 3amuchiBaThb OOBIKHOBEHHBIE JApPOOH, cMe-
mranHeie ynciaa. CpaBHUBAaTh OOBIKHOBEHHBIE JPOOH C
paBHbIMM 3HaMeHaTelasiMM. CKiaablBaTh U BBIYMTATh
OOBIKHOBEHHBIE JPOOM C paBHBIMH 3HAMEHATEIISIMH.
ITpeoOpa3oBbIBaTH HENPABUIBHYIO JIpoOb
B CMEIIAaHHOE 4HCIIO, CMELIaHHOE YHCIIO
B HEMPaBWIbHYIO JIpoOb. YMETh 3aluChIBaTh Pe3yilb-
TaT JAENEHUs ABYX HATypaJIbHbIX YUCENl B BUJIE€ OOBIK-
HOBEHHOM Jpo0u.

JlecsiTuuHbIEe APOOHU.
CnoxxeHue 1 BbIYU-
TaHUE JCCATUIHBIX
npoOeit

13

Pacno3naBaTh, 4MTaThb M 3alMCHIBATh JIECATUYHbBIE
npodu. HasbiBaTh paspsapl AECATUYHBIX 3HAKOB
B 3alUCU JIECATUYHBIX ApoOel. CpaBHUBATh AECATUY-
Hple  Jpobu.  OKpyryisaTh  JAECATHYHBIE  JIpoOH
Y HaTypaJibHbIE YKcia. BBINOTHATE NPUKUAKY PE3yib-
TAaTOB BBIYMCICHUNA. BbINOMHATE apudmeTHueckue
JeNCTBUS Hall AECATUYHBIMU APOOSIMH.

VYMHOKEHHUE U JIejIe-
HHUE JECATUYHBIX
npobeit

26

BemonuaTe apudmMernyeckue IeHCTBUS HaA JeCSITHY-
HbIMU Jpo0simu. HaxoauTe cpeanee apupmeTnyeckoe
HECKOJBKMX uwucelsl. [IpuBoanuTe mnpumepbl cpeaHux
3HAYECHUN BEJIIMYUHBI.

WNHcTpymeHTHI s
BBIYMCIICHUN U U3-
MEepEeHuN

17

BrInosHATE  BBIUKCICHHS HA KajbKynsatope. Pazbsc-
HATh, YTO TAKOE «OJHH MpoueHT». [IpencraBusate npo-
IEHTHl B BHUJE JECATUYHBIX APOOEH W JeCATUYHBIC
IpoOu B BUJIE MPOIEHTOB. HaxoquTh MPOLIEHT OT YHC-
JIa ¥ YHUCJIO MO €ro NMPOIEHTaM.




Crtpouth TaOMUIBI M JUATPAMMBI IO YCIOBHUIO
3aa4ui. BBIMOIHATH MOCTPOCHUS YIIIOB, TPEYTOJbHU-
KOB, IPOU3BOJUTHL U3MEPEHUSA YIVIOB, CTPOUTH YIJIbI
3aJJaHHOM T'PaJyCHOW MEPBI.

IToBTOpEHME U cH-
cTeMaTH3aLusl
y4eOHOro MaTepuaa

14

MareMmaTHnka. 6 Kiaacc
5 gacos B Hexeio, scero 170 gacos

Ne
n/n

Ha3Banue pa3nena

Koanue-
CTBO
4acoB

XapakTepucTHKA JeTeJIbHOCTH YHalUXCs

I'maBa 1

OO0bIKHOBEHHbIE IPOOH

JemumocTs uncen

22

@OopMyJIMPOBaTh ONPEAEICHUS IOHATUN: JEIUTENb,
KpaTHOE, MPOCTOE YHCIIO, COCTAaBHOE YHCJIO, OOIIHMA
JIeTINTENb, HAWOOJBIINKA OOIIMI [IeIUTENb, B3aUMHO
MPOCTHIE YKCIIa, 00Iee KpaTHOe, HAaUMEHbIIIee 00IIee
KpaTHOE ¥ PU3HAKH JIETUMOCTH Ha 2, Ha 3, Ha 5, HA 9,
Ha 10.

OnuceiBaTh TpaBUia HAXOXKICHUS HAUOOIBIIETO 00-
miero aenurens (HOJI), nauMeHbpiero ooimero Kpat-
Horo (HOK) Heckonbkux 4ucen, pasjioKeHUs HaTy-
PaBbHOTO YKCIIa HA TPOCTHIE MHOXKHUTEIIH.

CroskeHue 1 BBIYHU-
TaHue apodeit ¢ pas-
HBIMH 3HaMEHATEIs-
MH

24

@opMyIIMpPOBATH OINPEICICHUS TOHATUI: HECOKpaTH-
Masi IpoOb, OOIIMIA 3HAMEHATENh JBYX Opo0Oeil, B3auM-
HO oOparHble yucina. [IpuMeHsITh OCHOBHOE CBOWMCTBO
Ipobu IS cokparieHus Apooeii. [IpuBoauts npobu
HOBOMY 3HaMeHaTeno. CpaBHUBaThb OOBIKHOBEHHbBIE
npobu. BrImonHATh apudmeTnuecKkue ASUCTBUS HAJ
OOBIKHOBEHHBIMH JIPOOSIMH.

Haxomute npoOp OT YMciIa M YUCIO MO 3aJaHHOMY
3HauYeHUIO ero Apodu. [Ipeobpa3oBbiBaTh OOBIKHOBEH-
Hble JpoOM B JAecaTuuyHble. HaxomuTe IecsiTUYHOE
npuOIKeHNEe OOBIKHOBEHHOM 1po0u.

YMHOKEHHUE U Jeje-
HUE OOBIKHOBEHHBIX
apoOeit

30

OTHo1IeHus U Ipo-
TTOPITH

21

@opMyJIMPOBATh ONPEAECICHUS MOHATHI: OTHOILIECHHUE,
[IpONOpLUs, IPOLEHTHOE OTHOLIEHUE JBYX YHCEl,
IpsIMO TIPONOPIMOHATbHBIE M OOpPaTHO MPOMOPLHO-
HaJbHbIC BEJIMYUHBL. [IpUMEHATH OCHOBHOE CBOMCTBO
OTHOILIEHHSI U OCHOBHOE CBOWMCTBO mNponopuuu. IIpu-
BOJUTH IIPUMEpPbI U OIUCHIBATH CBOMCTBA BEIUYMH,
HaxOJAIIUXCS B MPSAMOM W OOpaTHOW MPOMOPITHO-
HaJbHBIX 3aBUCUMOCTAX. HaxoauTe IpoOLIEHTHOE OT-
HOIIIEHHE ABYX 4ucen. JlelMuTh 4uciio Ha MpOnopLUro-
HaJIbHBIC YaCTH.




3anuceiBaTh C TMOMOIIBI0 OYKB OCHOBHBIE CBOMCTBA
JpoOu, OTHOUIEHUS, IPOIIOPIIUH.

AHnanu3upoBath WHGOPMALMIO, TPEICTABICHHYIO B
BUJIE CTOJIOUATBIX M KpYyroBbIX auarpamm. [Ipencras-
JSATh UHGOPMAIMIO B BHJE CTOJOYATBIX M KPYTOBBIX
Jyarpamm.

[TpuBOIUTE IpUMEPHI CiTydalHbIX coObITHI. HaxonuTe
BEPOSTHOCTb CIIy4alfHOrO COOBITHS B ONbBITaxX C PaBHO-
BO3MOKHBIMU UCXOJaMU.

Pacnio3snaBaTh Ha yepTekax M PUCYHKAX OKPYKHOCTD,
Kpyr, cdepy, map U uX 3MeMeHTHl. Pacmo3naBaTh B
OKpY’KaroleM Mupe Mojenu 31tux ¢uryp. CTpouts c
IOMOUIBIO LUPKYJIA OKPYKHOCTb 33JaHHOTO pajuyca.
HaspiBate nmpubnnxéHHoe 3HaueHue uuciaa m. Haxo-
JIUTHh C MOMOIIBIO (HOPMYJ UIMHY OKPYKHOCTH, ILIO-
11aJ1b Kpyra

I'maBa 2
PanunonajnHbIE YHcaa

[TonoxurenbHble U 13 IIpuBOAUTE IpUMEPHI HCIOIB30BAHUS ITOJIOKUTENb-
OTpHULIATEIIbHBIE HBIX M OTPULATENBHBIX yKcena. PopMyInpoBarTh onpe-
YHucIia JielieHue KoopAuHATHOW mpsiMoi. CTpOUTh Ha KOOp-
JUHATHOM MNpPSAMOM TOUYKY € 3aJaHHOM KOOPAMHATOM,
OIPENEIATh KOOPAUHATY TOYKH.
XapakTepu30BaTh MHOXKECTBO LeNbIX uucesl. O0bsc-
HATH ITOHATHE MHOXECTBA PALIMOHAIIBHBIX YHCEI.
dopmynupoBaTh onpenenacHue Moayns uucia. Haxo-
JUTh MOAYJIb YHCIIA.
CpaBHUBATh pallMOHAJIBHBIE YUCIIA.
CrnoxeHue 1 BbIYH- 15 CpaBHUBaTh palMOHAIBHBIE 4YHCIA. DBBINOIHATH
TaHHE MTOJOKUTENb- apumernyeckue JeMCTBHS HaJ pallMOHAIbHBIMHU
HBIX ¥ OTPHULIATENb- yuciaaMy. 3aluchiBaTh CBOWMCTBA apU(METHUECKUX
HBIX YHCET JefCTBUI Haj pallMoHaIbHBIMU YKCIaMU B Bue (op-
myia. HazeiBate ko3(duiimeHT OyKBEHHOrO BBIpaXke-
HUSL.
VYMHOKEHUE U JIejIe- 13 BrimonHaTe apudMeTrueckue ACUCTBUS HAJ paruo-
HUE MOJIOKUTENb- HaJIbHBIMU YHCIIAMH.
HBIX U OTPHULIATEIb-
HBIX YHCET
Pemenne ypaBHeHUI 15 IIpuMeHATH CBOWMCTBA IIPU PELICHWH ypaBHeHUM. Pe-
11aTh TEKCTOBBIE 3a1a4M C IIOMOLIbIO YPABHEHUM.
Koopaunats! Ha 11 Pacnio3zHaBaTh Ha uepTexax U PUCYHKaxX NEPHEHIUKY-

IIIIOCKOCTH

JSIpHBIE U NapaJuIeNbHBIE NMPsAMBIE, (PUTYpBI, UMEIOIIINE
OCb CHUMMETPHUHM, LEHTP CHUMMETPUM. YKa3blBaThb
B OKpYXarolleM MHUpe Mojenu 3TuxX guryp. @opmynu-
pOBaTh OIPEACIICHUE NEPHEHAUKYIAPHBIX MPSMBIX U
MapaJuIeabHbIX NPAMBIX. CTPOUTH € MOMOIIBIO YTOJIb-
HUKa MEPHEHIUKYJSIPHBIE IPsSMbIE U IapaljiebHBIC
IIpsIMBIE.




OOBSICHIATh M WIUTFOCTPUPOBATH TMOHSATHE KOOPAMHAT-
HOU MIIOCKOCTH. CTPOUTh HA KOOPAMHATHOM ILIOCKO-
CTU TOYKH C 33JaHHBIMU KOOpAMHATaMU, ONpPEACIAThH
KOOpJMHATBl TOYEK Ha IIOoCKOocTU. CTPOUTH OTAEIb-
HbIC TpaUKU 3aBUCUMOCTEH MEXIy BEIMYMHAMH I10
TOYKaM. AHaIU3UpOBaTh TrpapuKd 3aBUCUMOCTEH
MEXy BEJIMUYUHAMH (pacCTOSTHUE, BpeMsi, TeMIlepaTy-
pauT.II.)

[ToBTOpEHME U CH-
CTEeMaTHU3ALIM
yueOHOro Marepuana

Auredpa. 7 kiace
3 yaca B Henemo, Bcero 102 gacos

Ne
n/n

Ha3Banue pa3gena

Koanue-
CTBO
JaCcOB

XapaKTepMCTmca ACATECJIBbHOCTH YYalIUXCH

I'nasa 1. Beipaxe-
HUS, TOX/IECTBA,
ypaBHEHUs

22

Pacnio3HaBaTh 4MCIIOBBIE BBIPQ)KEHHS M BBIPAXKCHUS C
IIEPEMEHHBIMY, JIMHEMHBIE YypaBHeHHusA. I[IpuBoauThb
IIPUMEPBl BBIPAXKECHUM C IIEPEMEHHBIMH, JIMHEHHBIX
ypaBHeHUH. COCTaBIATh BBIPAKEHUE C IEPEMEHHBIMU
[0 YCJOBUIO 3a7auyd. BeIMosHATe npeoOpazoBaHUs
BBIPQXCHUI: MPUBOJIUTH IOJ0OHbBIE claraeMsle, pac-
KpbIBaTh CKOOKM. HaxonuTh 3HaueHue BBIPaKEHUS C
IIEPEMEHHBIMU TIPU 33/JaHHBIX 3HAYCHUAX II€PEMEH-
HbIx. KnaccuduuupoBats anrebpanueckue BbIpaxke-
Hus. ONKCHIBATh 1I€JIbIE BHIPAYKEHUS.

@opMyIHpPOBATH ONIPEACIICHUE JINHEWHOIO YPABHEHHUS.
Pemarp nuHeitHoe ypaBHeHue B oOmieM Buie. Murep-
[IPETUPOBATh YPAaBHEHHE KAaK MAaTE€MaTHYECKYI0 MO-
Jenb peanbHOU cuTyauuu. ONHChIBaTh CXEMy pellle-
HUs TEKCTOBOW 3aJayM, IMPUMEHATh €€ Ul PELICHUS
3a1a4

@opMyIMpOBaTh ONPEAEICHUA: TOXKIECTBEHHO paB-
HBIX BBIpAXKEHUH, TOXKIECTBA,

BbIuncisITh 3Ha4Y€HNE BBIPAKEHHUN C IEPEMEHHBIMU. .

I'maBa 2
OyHKIUU

11

[TpuBOANTH MpPUMEPHI 3aBUCUMOCTEH MEXIy BEIMYU-
Hamu. PaznmuuaTh cpeau 3aBUCHMOCTEN (PYHKITMOHATh-
HbI€ 3aBUCHMOCTH.

OnuceBaTh MOHSATHS: 3aBUCUMON M HE3aBUCHMOM Iie-
pEeMEHHBIX, (YHKIHHU, apryMeHTa (YHKLUHU; CIOCOOBI
3agannus  QyHKOUU. DOpPMYIHMpOBaTH OMPEIACICHHUS:
oOnactu ompezaeneHus (yHKUUHU, 00JaCTH 3HAYCHUN
¢byHknumn, rpaduka GyHKUIUH, JUHEHHOW (yHKIUH,
pSIMOi MPONOPIIMOHAIEHOCTH.




Bbruucnsate 3HaueHue (GyHKIMU 10 331aHHOMY 3Hade-
HUIO aprymeHTta. CocCTaBisATh TaOMUIBI 3HAYCHHM
¢ynkuuu. Ctpouts rpaduk GyHKUIWH, 33aHHON Ta0-
anuaHo. [lo rpaduky dyHKIIMY, ABIASIOUIEICS MOIEbIO
pEeaIbHOTO IIpoliecca, ONPEAENATh XapaKTEPUCTUKU
sToro npouecca. CTpouts rpaduk TUHEHHON HYHKIINH
U OpsIMOH IpPONOPLUUOHATBHOCTU. ONUCHIBATH CBOM-
CTBa ATUX (YHKITUH.

I'naBa 3
CrerneHls ¢ LEIbIM
IoKa3arejieM

11

@opMyIHpOBaTh ONPENEICHUS: CTENEHU C HATypallb-
HBIM [I0KA3aTeJieM, OJHOYJIEHA, CTaHIAPTHOrO BHJA
oJHOWJIeHa, Koo HIMeHTa OHOYIEHa, CTENEHU OJI-
HowlIeHa, [[puMeHSITh CBOMCTBA CTENEHU /ISl Tpeodpa-
30BaHMS BBIPAKCHUU

I'masa 4
MHoroujieHbl

17

DopMyIHpPOBaTh ONPEICICHUS: TOXKICCTBEHHO paB-
HBIX BBIPAXCHUH, TOXKICCTBA, MHOTOUWICHA, CTEICHH
MHOTOYJICHA;

npaBuia: J0Ka3aTebCTBA TOXKICCTB, YMHOXCHHUS O/
HOWICHA HAa MHOTOYICH, YMHOXXCHHS MHOTOYJICHOB.
BBINONHATE YMHOXXEHUE OJHOYICHOB M BO3BEICHHE
OJIHOWIICHA B CTENeHb. [[pUBOIUTH OJHOWICH K CTaH-
JAapTHOMY BUJY. 3alKChIBaTh MHOTOYJIEH B CTaHIApPT-
HOM BHJIC, ONPENeISITh CTCIIeHh MHOrowieHa. [Ipeo0-
pa30BBIBATh MPOM3BEICHUE OJHOWICHA 1 MHOTOUJICHA,
CYMMBI, Pa3HOCTH, MPOU3BEACHHS IBYX MHOTOWICHOB
B MHOTOWICH. BBIMONHATE pa3iioKeHHe MHOTrO4IeHa
HA MHOKHTEJIH CIIOCOOOM BBIHECEHUS 00IIETO MHOKHU-
TeNs 32 CKOOKH, CIIOCOOOM TPYIIUPOBKH, O Popmy-
JaM COKPAmEHHOTO YMHOXEHUS M C MPUMCHCHHUEM
HECKOJIbKUX ~ CI0co00B. Mcronb30BaTh  yKa3aHHBIC
mpeoOpa3oBaHus B TPOIECCe PENICHUS ypaBHEHUH,
JIOKA3aTeNbCTBA  YTBEPKIACHHUH, PEIIeHUsS] TEKCTOBBIX
3ajad.

I'maBa 5
®DopMyIbl COKpa-
LIEHHOTO YMHOXe-
HUs

19

Jloka3bIBaTh CBOMCTBA CTENEHU C HATypaJbHBIM IOKa-
3aresieM. 3alMchiBaTh U JIOKa3bIBaTh (hOPMYJbI: MpPO-
U3BEICHUS CYMMBI M Pa3HOCTH JIBYX BBIPAXXCHUH, pas-
HOCTH KBaJpaToOB JBYX BBIPaXKCHHUH, KBaJpaTa CyMMBI
U KBajipaTa pa3HOCTH JABYX BbIpaXEHHI, CyMMBbI KyOOB
U Pa3HOCTHU KyOOB JIBYX BBIPAKEHUH.

I'maBa 6
CucTeMbl TMHEHHBIX
ypaBHEHUH
C IByMsI TIEPEMEH-
HBIMU

16

[TpuBOIUTE NpPUMEPHL: YPABHEHMSI C IBYMS NEPEMEH-
HBIMU; JINHETHOTO YpPaBHEHHUS C IByMs IEPEMEHHBIMH;
CUCTEMBI ABYX JIMHEWHBIX YPaBHEHHH C JBYyMs Iepe-
MEHHBIMHU; pealbHBIX MPOIECCOB, /ISl KOTOPBIX ypaB-
HEHUE C JABYMs NEPEMEHHBIMU WJIM CHCTEMa ypaBHE-
HUN C JBYMsI NIEPEMEHHBIMH SIBJISIFOTCS MaTeMaTHhue-
CKHMH MOJIETISIMHU.

Onpenensith, SABISETCS JM Tapa 4YHCENl pEelIeHUEM
JTAHHOTO YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
dopMyIMpoBaTh: ONpPEAETCHUS: PEUICHUs YpaBHEHUS
C JBYMsI IEPEMEHHBIMM; YTO 3HAYUT PELUIUTH ypaBHE-
HUE C JIByMsl NEepeMEHHbIMHU; TpaduKa ypaBHEHHUS C




JBYMsI IEPEMEHHBIMH; JIMHEWHOTO YPAaBHEHUS C IByMs
IIEPEMEHHBIMU; PEUIEHUSI CUCTEMBbl YPaBHEHUU C JBY-
Ms IIEPEMEHHBIMH; CBOMCTBA YPaBHEHHUU C JBYMS IIe-
PEMEHHBIMU.

OnwuceIBaTh: CBOMCTBA TpaduKa TUHEHHOTO YpaBHEHHS
B 3aBUCUMOCTH OT 3HaueHUH K03 HUIMEHTOB, Tpadu-
YECKUN METOJ| PELICHUSI CUCTEMbI JBYX YPAaBHEHUU C
JIBYMsI TIEPEMEHHBIMHM, METOJ IMOJCTAHOBKHM M METO]
CIOKEHHUs Ul PELICHHUS CHUCTEMbl IBYX JIMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Crpouth rpaduk JMHEHHOTO ypaBHEHHS C JBYMs Iie-
peMeHHbIMU. PemaTe cucTeMbl IBYX JUHEHHBIX ypaB-
HEHUH C JBYMS IIEPEMEHHBIMMU.

Pemate TeKCTOBBIE 3a7a4M, B KOTOPBIX CHUCTEMA ABYX
JUHENHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU SBIIS-
€TCsl MaTEMaTUYECKON MOJENBIO PEAIbHOTIO IpoLecca,
Y UHTEPIPETUPOBATH PE3YJIHTAT PEUICHUSI CUCTEMBI.

IToBTOpEHUE U cu-
CTEMATHU3ALUS
yuyeOHOro Marepuana

Auredpa. 8 kiacc
3 yaca B Henemo, Bcero 102 gaca

Ne | Haspanme paszgena | Kouamnue- XapakTepuCTHKA AeATEJIbHOCTH Y4alUXCs
n/n CTBO
4acoB
1. I'naBa 1 23 Pacnio3HaBaTh 1iefble  pallMOHAJbHBIE BBIPAXKEHUS,

Panmonansubie qpo-
ou

JOpOOHBIE PpAlMOHANBHBIE BBIPAKEHHS, IPUBOIUTH

IIPUMEPBI TAKUX BBIPAKEHUH.

DopMyIHpPOBATH:

OINpECIIEHUS: PALMOHAIIBHOTO BBIPAXKEHUS, JTOIMYCTH-

MBIX 3HAQYEHHM IMEPEMEHHOM, TOXIECTBEHHO DPaBHBIX

BBIPQXEHUM, TOXKJECTBA, PAaBHOCWIBHBIX YpaBHEHUH,

paloOHaIbHOIO YpaBHEHUS, CTENIEHU C HYJIEBBIM I1O-

Ka3aTelleM, CTENEHU C LEJIbIM OTPULATENIBHBIM IIOKa-

3arejeM, CTaHJIapTHOIO BMJA 4HWClIa, 00paTHOM mpo-

MOPLUUOHAIILHOCTH;

CBOMCTBA: OCHOBHOE CBOMCTBO pallMOHAIBHOU ApOOH,

CBOICTBA CTENEHU C LIENBIM I10Ka3aTeIeM, YPaBHEHUH,
K

dyHKIHH Y = —;

X

IpaBWJa: CJIOKEHUS, BBIYMTAHUS, YMHOXEHUS, JAele-

HUS Ipo0Oeid, BO3BeIeHHsI JpoOu B CTEIICHb;

yCIIOBUE PaBEHCTBA APOOU HYIIIO.

OnwuceiBaTh TpapUUECKUil METO pEIIeHUs] YpaBHEHUH

C OJIHOM IEPEMEHHOM.

[TprMeHATh OCHOBHOE CBOIMCTBO pallMOHANBHOM JIpodu

JUISL COKpaIieHust u npeodpazoBanus apodeit. [IpuBo-

JUThH JIpoOU K HOBOMY (001emy) 3HameHaremo. Haxo-

JUTh CYMMY, Pa3HOCTb, IPOU3BEACHNUE U YACTHOE JIPO-

Oeil. BBIMONHATE TOXJECTBEHHBIE MPeoOpa3oBaHuUs

paloHaIbHBIX BBIPAKEHUH.




Pemate ypaBHEHMS C IEPEMEHHOW B 3HaMEHATelle

Jpo0wu.

[IprMeHsATh CBOMCTBA CTEIEHU C LIEJIBIM MOKAa3aTEIEM

JUTSL Ipeo0pa3oBaHus BhIPAKEHUH.

3anuceiBaTh YMCIIa B CTAHIAPTHOM BHUJIE.

BrImotHATE MOCTpOCHKE U YTeHHE Tpaduka GHyHKIHHA
k

y==-
X

KBagparusle KOpHHU.

I'naBa 2

19

OnucelBaTh: MOHATHE MHOMKECTBA, 3JIEMEHTa MHOXKE-
CTBa, CIIOCOOBI 3a/laHUsI MHOKECTB; MHOXKECTBO HaTy-
pPAJIBHBIX YHUCEJI, MHOKECTBO LENBIX YUCEN, MHOXE-
CTBO PallMOHAIBHBIX YHCEI, MHOYKECTBO JIEUCTBUTEIIb-
HBIX YMCEJI U CBSA3H MEXKIY STUMH YHCIOBBIMU MHOXKE-
CTBaMH; CBSI3b MEXJy OECKOHEYHBIMH IECCATUYHBIMU
Jpo0sSMHU U pallMOHAIbHBIMU, UPPALIMOHATIBHBIMU YHC-
JIaMU.

PacniosHaBaTh palMOHAJIBHBIE W HMpPPALlMOHAJIBHBIE
yucia. [IpuBoanuThs mpUMephl PallMOHAIBHBIX YUCEN U
MPPALMOHAIIbHBIX YHCE.

3anuchIBaTh ¢ IOMOIIBIO (OPMYII CBOWCTBA JIEHCTBHIA
C IEHCTBUTEIIbHBIMU YUCIIAMH.

DopMyIHpPOBATH:

OIpeieNIeHus: KBaIpaTHOTO KOPHS U3 4Kcia, apudpme-
THYECKOr0 KBaJgpAaTHOIO KOpPHSA W3 4YHUCJIA, PAaBHBIX
MHOJKECTB, IOJMHO)KECTBA, IIEPECEUCHUSI MHOMKECTB,
00BbeIMHEHHS MHOXKCECTB;

cBoiicTBa: PyHKIMM y = X2, apu(MeTHYECKOro KBaj-

paTHOro KOpHs, GyHKIUH Y = /X .
Jloka3piBaTh CBOMCTBa apu(PMETUYECKOTO0 KBaJApPaTHO-
ro KOpHS.

Crpouts rpaduku QyHKIHN y = x°u y= Jx.
[IpuMeHsTh MOHATHE apUPMETHUECKOrO KBAaIPATHOTO
KOPHSI ISl BBIYMCIIEHUS 3HAUEHUN BBIPAKCHUM.
VYropouiath BbIpaKEHUS, Cojaepkalue apupmernde-
CKHME KBaJpaTHble KOpHHM. Pemate ypaBHeHus. Cpas-
HUBaTh 3HAYEHUs BBIpAXEHUU. BBIMONHATH TIpeodpa-
30BAHME BBIPAKEHUNW C TMPUMEHEHUEM BBIHECEHUS
MHOXUTEJS U3-TI0]1 3HaKa KOPHs, BHECEHUS MHOXKHTE-
Js1 TMOA 3HAaK KOpHsS. BBINOJHATE OCBOOOXKIEHHE OT
MPpaLMOHATILHOCTH B 3HAMEHaTeNe Apo0u, aHalIu3 co-
OTHOLIEHUN MEXAY YHUCIOBBIMM MHOXECTBAMH U MX
AJIEMEHTaMH.

KBagpartusle ypas-

HCHUA

I'naBa 3

21

PacniosHaBaTh M NPUBOAWUTH INPUMEPHI KBaJApPaTHBIX
YpaBHEHUH pa3IUYHBIX BUAOB (TIOJHBIX, HETOJHBIX,
NPUBEJEHHBIX ), KBaJIPATHBIX TPEXUIICHOB.

OnuceiBaTh B 0OIIEM BHJI€ PELICHHE HEMOJIHBIX KBaJl-
paTHBIX YpaBHEHHUH.

dopMyaMpoBaTh: OMpPENEICHUs: YpaBHEHUs TMEepBOil
CTENEHM, KBaJpaTHOIO YypPaBHEHUS; KBaJIPAaTHOIO
TpEXwieHa, AUCKPUMUHAHTa KBAaJIPAaTHOTO ypaBHEHUS
Y KBaJIpaTHOIO TPEXWIEHA, KOPHs KBAaJIPAaTHOIO TPEX-




yjieHa; OMKBAJPaTHOTO YypaBHEHHs; CBOICTBa KBaJ-
paTHOTO TpE€xwieHa;, Teopemy Buera m oOpartHyIO €if
TEOpEMY.

3anuceiBaTh U JOKa3bIBaTh (OpPMYJy KOpHEHl KBaj-
paTHOro ypaBHeHMs. lccienoBarh KOJIMYECTBO KOp-
HEel KBaJpaTHOTO ypaBHEHUS B 3aBUCHUMOCTHU OT 3HAKa
€ro JUCKPUMHUHAHTA.

Jloka3eiBaTh TeOopeMbl: Buera (mpsimyro u oOpaTHYI0),
0 Pa3JI0KEHUM KBAJPATHOI'O TPEXWIECHA HA MHOXMWTE-
1, 0 CBOMCTBE KBaJIPaTHOT O TpEXUWICHA
C OTPULIATEIIBLHBIM JUCKPUMUHAHTOM.

OnucelBaTh Ha MPUMEPAX METOJ 3aMEHBI IEPEMEHHON
JUISl pELLICHUs] YPABHEHUN.

HaxoauTe KOpHU KBaApATHBIX YPAaBHEHUN PA3IHYHBIX
BuoB. [Ipumensats Teopemy Buera m obpaTtHyio ei
TeopeMy. BBINOIHATE pa3noxkeHue KBaJpaTHOrO TPEX-
YIeHa Ha MHOXWTenu. Haxonute KOpHM ypaBHEHUH,
KOTOpBIE CBOJATCS K KBaapaTHbIM. COCTaBJIATH KBa-
paTHbIE YPAaBHEHMS U YPABHEHUs, CBOJAILMECS K KBAJI-
paTHBIM, SIBJISIFOIIMECS MAaTEMaTUYECKMMHM MOJAEISMU
peabHBIX CUTYALM.

Hepagenctra

20

Pacno3naBaTh W NMPUBOAUTH HMPUMEPHI YHCIIOBBIX He-
PaBEHCTB, HEPABEHCTB C INEPEMEHHBIMM, JIMHEWHBIX
HEpPaBEHCTB C OJHOW IEPEMEHHOM, JABOMHBIX Hepa-
BEHCTB.

@opMyIHpOBaTh: ONPEAEICHUS: CPABHEHUS JIBYX YH-
CeJl, pELICHHS HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
PAaBHOCHJIbHBIX HEPAaBEHCTB, PEIICHHS] CUCTEMbI HEpa-
BEHCTB C OJHOW NEpPEeMEHHOM, 00JIaCTU OIpeieIeHUs
BBIPAJKECHMS; CBOMCTBA YUCIIOBBIX HEPABEHCTB, CIIOXKE-
HUS U YMHOKEHHSI YACIIOBBIX HEPABEHCTB.
Jloka3bIBaTh: CBOMCTBA YMCIIOBBIX HEPABEHCTB, TEOPE-
MBI O CJI0KEHUH U YMHO>KCHUH YHCIIOBBIX HEPABEHCTB.
Pemiars nuHeliHbIE HEPABEHCTBA.

3anuchIBaTh PEUICHHUS] HEPABEHCTB U UX CUCTEM B BUJE
YHCIOBBIX MPOMEXYTKOB, 00BEINHEHMS], TIEPECEUCHUS
YUCJIOBBIX IPOMEXKYTKOB. Pemars cucreMy Hepa-
BEHCTB C OAHON mepeMeHHOW. OneHuBaTh 3HaUYEHUE
BbIpaxkeHUs. M300paxarh Ha KOOpAMHATHON MpsMOI
3a/IaHHbIEC HEPABEHCTBAMMU YUCIIOBBIE IPOMEKYTKH.

CrereHs ¢ 1eIbIM
oKazarejieM. Die-
MEHTBI CTATUCTUKHU

11

Jloka3bIBaTh CBOMCTBA CTENIEHU C LEJIBIM [TOKA3ATEIIEM.
W3BnekaTh MHGOPMALIKIO U3 TAOIUI] U TUArpaMM, BbI-
MIOJTHSATH BBIYMCIICHUS 10 TaOJUYHBIM JaHHBIM. Ompe-
JeNATh M0 AMarpaMMmaM HauOoJbIIMe U HauMEHbIINe
JTAaHHBIE, CPAaBHUBATh BEITMYNHBI.

[TpencraBisaTe nHpOpMaIHio B BUje TabIull, cToa0ua-
TBIX U KPYTOBBIX THarpaMM, B TOM YHCIIE C TIOMOIIIO
KOMITBIOTEPHBIX ITPOTPAMM.

[TprBOANUTE PUMEPHI YMCIIOBBIX TAHHBIX (II€HA, POCT,
BpeMs Ha JOpOry U T. J1.), HaXOOUTh cpenHee apud-
METHUYECKOE, pa3Max YHCIOBBIX HAOOPOB.

[TpuBOANTE colepKaTelabHbIE MPUMEPHl  HMCIOJIb-




30BaHUA CPCAHUX IJId ONHUCAHUA JaHHBIX (ypOBeHb
BOABI B BOOOEME, CIIOPTUBHBIC ITOKA3aTCIIU, OIIPCACIIC-
HUC I'paHUIl KIIMMAaTUYCCKUX 30H)

IToBTOpEHME U CcH-
cTeMaTH3aLusl
y4eOHOro MaTepuasa

Auaredpa. 9 kiacc
3 yaca B HeJento, 33 yueOHBIX Helelb, Bcero 99 yacos

Ne | Ha3Banme paznena | Koauue- XapakTepucTUKA JeSTeJbHOCTH YYaIHXCH
n/n CTBO
4acoB
1. |TImnasal. 26 OnuceiBaTh NOHATHE (PYHKLMU KaK MpaBUiia, yCTaHaB-
KBagparnanas JMBAIOIIETO CBSI3b MEXAY DJIEMEHTaMH JABYX MHO-
byHKIUSA JKECTB.

DopMyIHpOBATH:

onpeneneHus: Hyls (YHKUUU; MPOMEXYTKOB 3HAKO-
MOCTOSIHCTBA  (YHKUMHU; (YHKIUH, BO3paCTAIOLICH
(yObIBaromieil) Ha MHOXECTBE; KBaJpaTUYHOW (yHK-
LIMU; KBaIPaTHOT'O HEPABEHCTBA;

CBOICTBa KBaPaTUYHON (PYHKIIHH;

IIpaBWJIa MOCTPOEHUS IpauKOB PYHKIMH C TOMOIIbIO
npeobpaszoBanuii Buga f(x) — f(X) +b;

f(x) — f(x + a); f(x) — kf(x).

Crpouth rpapuku QyHKIHMH C TOMOIIBIO Mpeodpazo-
Banuii Bua f(x) — f(x) + b;

f(x) — f(x + a); f(x) — kf(x).

Crpourts rpadpuk kBagparuyHoi ¢pyHkuuu. Ilo rpadpu-
Ky KBaJIpaTUYHOHN (PYHKIIUHM OIMCHIBAThH €€ CBOICTRA.
OnucelBaTh CXEMaTUYHOE PAcIONOKEHHE MapadoIibl
OTHOCHUTEJIBHO OCH a0CIMCC B 3aBUCHUMOCTH OT 3HaKa
crapiiero ko3gpGuiruenTa u JUCKPUMHUHAHTA COOTBET-
CTBYIOILIETO KBaJIPaTHOTO TPEXUWICHA.

Pemarp kBajpaTHble HEPAaBEHCTBA, HCIOIb3YSI CXEMY
pacIoiokeHust napadosIbl OTHOCUTENIBHO OCH abcIucce.
OnuceiBath rpadUUECKUl METOJ] PEIICHHUS] CHUCTEMBI
JIByX YPaBHEHUH C IBYMs NEPEMEHHBIMHM, METOJ MOJ-
CTAaHOBKHU U METOJ CJIOKEHHMSI JJIl PEHICHUs] CUCTEMBbI
JIByX YpaBHEHHH ¢ IByMs IIEpEMEHHBIMHU, OJHO U3 KO-
TOPBIX HE SBJISIETCS JTUHEHHBIM.

Pemarb TeKCTOBBIE 3a7aul, B KOTOPBIX CUCTEMA JABYX
YpaBHEHUH C JIByMSI IIEpEMEHHBIMU SIBJISIETCS MaTeMa-
TUYECKOU MOJIENBIO pealbHOTO npolecca,
U MHTEPIPETUPOBATH PE3YJbTAT PEUICHHS CUCTEMBI.




['maBa 2
VYpaBHeHus U Hepa-
BEHCTBA C OJHOM Ie-
PEMEHHOI

13

Pacnio3naBaTh M NPUBOAUTHL IPUMEPHI YHUCIIOBBIX HeE-
pPaBEHCTB, HEPABEHCTB C IEPEMECHHBIMH, JIMHEHHBIX
HEPaBEHCTB C OJHOW IIEPEMEHHOM, ABOMHBIX HEpa-
BEHCTB.

@OopMyJIMpPOBATh: OIPEACICHUs: CPABHEHMS JIBYX 4YH-
CeJI, PEIICHUS HEPABEHCTBA C OIHOW IEPEMEHHOM,
PAaBHOCUIJIBHBIX HEPABEHCTB, PEILICHUS CUCTEMBI HEpa-
BEHCTB C OJHOW IEPEMEHHOM, 001acTH onpeaeIeHUs
BBIPAKCHMS; CBOMCTBA YUCIIOBBIX HEPABEHCTB, CIIOXKE-
HUS U YMHOKEHUS YUCIIOBBIX HEPABEHCTB.
Jloka3pIBaTh: CBOMCTBA YMCIOBBIX HEPABEHCTB, TEOPE-
MBI O CJIOKEHUU U YMHOKEHUHU YHUCIIOBBIX HEPABEHCTB.
Pemiars nuHeliHbIE HEPABEHCTBA.

3anuchIBaTh PELICHUS HEPABEHCTB U UX CUCTEM B BUJE
YHCJIOBBIX MPOMEKYTKOB, 0ObEIUHEHMS, [IEPECEUCHUS
YHMCIOBBIX IPOMEXYTKOB. Pemars cucreMy Hepa-
BEHCTB C OAHON mnepeMeHHOU. OneHuBaTh 3HauUEHUE
BbIpakeHUs. M300paxarh Ha KOOPAMHATHON mpsMoOn
3a/IaHHBIC HEPABEHCTBAMM YHCIIOBBIE IPOMEKYTKH.

I'naBa 3
VYpaBHeHUs U Hepa-
BEHCTBA C JIByM Ile-

pEMEHHBIMU

16

CDOpMy.]'II/IpOBaTB OIIPCACIICHUEC YpABHCHHUA C ABYMA
MNEPpCMCHHBIMU, HEPABCHCTBA C JABYMA INCPCMCHHBIMU.
Pemars YpaBHCHHA U HCPABCHCTBA C ABYMA IICPECMCH-
HBIMH.

I'naBa 4
Apudmerndeckas u
reOMeTpUYEeCcKast
MIPOTPECCHH

15

[TpuBOIUTE MPUMEPHI: MOCIEA0BATEIBHOCTEMN; YUCIIO-
BBIX IOCJIEI0BATEIbHOCTEH, B YAaCTHOCTU apupmMeTu-
YECKOM M NeOMETPUYECKON MpPOrpeCcCUid; MCIOJIb30Ba-
HUS T0CJIEI0BATEIBHOCTEN B PEAIbHOM KU3HU; 3314,
B KOTOPBIX pacCMaTpUBAIOTCSI CyMMbI C O€CKOHEUHBIM
YHCJIOM CJIaraeMbIX.

OnuceiBaTh: MOHATHS IOCJIENOBATENbHOCTH, 4JIEHA
MOCJIEI0BATENbHOCTH; CHOCOOBI 3aJlaHMsl IOCIIe10Ba-
TEIbHOCTH.

BbruncnsaTe 4i€Hbl IOCIENOBATEIbHOCTH, 3aJaHHON
(bopMyIoii n-ro wieHa Uil peKyppeHTHO.
DopMyIHpPOBATH:

orpeneNneHus: apupMeTHIecKoi IpOrpeccuu, reoMeT-
PUYECKON IPOTPECCHH;

CBOWCTBA 4YJICHOB TI'eOMETpUYECKOil U apudpmernye-
CKOM MPOTpeCCUi.

3amaBaTh apu(PMETHUECKYI0O U F€OMETPUYECKYI0 Tpo-
IPECCUM PEKYPPEHTHO.

3anuceiBaTh U MOSICHATH (HOpMyJbl OOLIEro 4jieHa
apupMeTHUYECKO U FTeOMETPUUECKON MPOTPECCHA.
3anuchiBaTh U JIOKa3bIBaTh: (POPMYIBI CYMMBI N Iep-
BbIX UJIEHOB apU(PMETHUYECKOH M TeOMEeTpUUYECKOil
nporpeccuit; GopMyiibl, BbIpaXkarole CBOWCTBA dJiie-
HOB apu()METUUYECKON U T€OMETPUUECKON

IIPOrpPECCUM.

Bbruncnsate cymmy O€CKOHEYHOM TeOMeTpHuYecKoin
IIPOrPECCUH, Y KOTOPOU

| q | < 1. IIpencraBiasth G€CKOHEUHBIE IEPUOANYECKUE
JpoOu B BUJI€ OOBIKHOBEHHBIX.




I'maBa 5
DeMeHTEI KOMOU-
HATOPUKHU U TCOPHUH

BEPOATHOCTEM

13

IIpuBOAUTE MpUMEpBI: MATEMATHYECKUX MOJCIIECH pe-
QIBHBIX CUTYallUi; NPUKJIAAHBIX 3a/a4; MPUOIMKEH-
HBIX BEJIMYMUH; UCIOJIb30BaHUsI KOMOMHATOPHBIX Ipa-
BIJI CyMMBlI U IPOU3BEICHMS; CIIy4allHBIX COOBITHH,
BKJIIOYAsl JIOCTOBEPHBIE M HEBO3MOJXKHBIE COOBITHS,
OIBITOB C PAaBHOBEPOATHBIMHU UCXOAAMM; IIPEICTABIIEC-
HUSl CTaTUCTMYECKHX IAaHHBIX B BUAE TaOMuUI, Iua-
rpamm, rpa)MKoB; UCIOJIb30BaHUS

BEPOSITHOCTHBIX CBOMCTB  OKPYXKAIOWIUX  SIBJICHUM.
®opMynupoBaTh: oONpejeneHus: aOCOIITHON Io-
IPELIHOCTH, OTHOCHUTEIBHOW IOTPEIIHOCTH, JO0CTO-
BEPHOT'0 COOBITHSI, HEBO3MOXHOI'O COOBITHUS; KJIAaCCH-
YeCKOoe OINpe/eiIeHHe BEPOSITHOCTH; MpaBuia: KOMOU-
HaTOPHOE MPABUJIO CYMMbl, KOMOMHATOPHOE IIPABUIIO
IIPOU3BEICHUS.

OnuceIBaTh 3Tanbl PELICHUS IPUKIIATHON 3aJa4H.
OnucelBaTh CTaTUCTUYECKYIO OLEHKY BEpPOSITHOCTH
ciyyaifHoro coObITus. HaxoquTb BepOSTHOCTb Cily-
YaifHOTO COOBITUS

B OIBITaX C PABHOBEPOSTHBIMHU MCXOJIaMHU.

OnuceiBaTh 3Tamnbl CTaTUCTUYECKOTO HCCIIEIOBAHUS.
OdopmnaTe uHGOpPMALMIO B BUIE TaOIUI[ U JHa-
rpamm. M3Biekarb MHPOpPMALWIO W3 TAaOIUI W JUAa-
rpamMMm. HaxonuTe ¥ npuBOAMTH IIPUMEPHI UCIOJIB30-
BaHUS CTaTUCTUYECKUX XAPAKTEPUCTUK COBOKYITHOCTH
JAaHHBIX: CpEJHEE 3HAa4YE€HHE, MOJA, pa3Max, MeIHaHa
BBIOOPKH.

IloBrOopenne u cu-
CTeMaTHU3aLus
y4ueOHOro Marepuaina

16

I'eomerpus. 7 kiacc
2 gaca B HEJIEIII0, BCcero 68 yacos

Ne | Haspanme pa3gena | Koumue- XapakTepucTHKA JeATeJbHOCTH YYALIUXCH
n/n CTBO
4acoB
1. I'maBa 1 10 [TpuBOIUTE MpUMEpPHI TEOMETPUYECKUX DUTYP.
HavanbHble reo- OnucelBaTh TOUKY, NPSIMYIO, OTPE30K, JIyd, YrOJ.

MCTPUYCCKHUE CBCJC-
HHA

PopMyIHpPOBATH:

OIIPEIIEIICHUSA: PAaBHBIX OTPE3KOB, CEPEAMHBI OTPE3Ka,
PACCTOSIHUS MEXKIY IBYMsI TOUKaMHU, JOTIOTHUTEIBHBIX
JTy4el, pa3BEPHYTOro yria, PaBHBIX YIJIOB, OUCCEK-
TPUCHI YIJIA, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, IIepe-
CEKAIOUIUXCS MPSAMBIX, MEPIEHAUKYISPHBIX IPSMBIX,
MEePHEHAUKYIISIPA, HAKIIOHHOM, PAaCCTOSIHUS OT TOYKH
JI0 NpSIMOM; CBOMCTBA: PACIIOIOKEHUs TOYEK HA IIps-
MOM, U3MEPEHHS OTPE3KOB M YIJIOB, CMEXHBIX U BEP-
TUKAJIbHBIX YIJIOB, NEPIEHIUKYISAPHBIX NPAMBIX; OC-
HOBHOE CBOMCTBO MPSMOM.




KnaccugunmpoBatp yrisl.

Jloka3bIBaTh: TEOPEMBI O MEPECEKAIOIIUXCS MPAMBIX, O
CBOMCTBAX CMEXHBIX U BEPTHUKAJIbHBIX YIJIOB, O €AUH-
CTBEHHOCTH TMPSAMOM, MNEPNEHAUKYISIPHON JTaHHOU
(ciydaif, Korja TouKa JICKUT Ha JAHHOU MPSIMOH ).
Haxonute qyiMHy OoTpe3ka, rpajyCHy0 Mepy yria, hc-
IIOJIb3Ys CBOMCTBA UX U3MEPEHUM.

H300paxaTh ¢ MOMOIIBI0 YEPTEKHBIX UHCTPYMEHTOB
reoMeTpudeckue (Urypbl: OTPE30K, Jy4Y, YroJl, CMEX-
HbIE€ U BEPTUKAJIbHBIE YIJIbl, IEPIEHAUKYJISAPHBIE TIPs-
MBbI€, OTPE3KH U JTYUH.

[TosicHATB, YTO TaKOE aKCMOMa, OIIPE/IETICHNUE.

Pemarp 3amauM Ha BBIUMCIEHME U JOKA3aTEJbCTBO,
IPOBOJSI HEOOXOAUMBIE JIOKA3aTeIbHbIE PACCYKICHUS.

I'naBa 2

TpeyroapHUKH

17

OnuceIBaTh CMBICH MOHATHS «paBHbIE puUryps». Ilpu-
BOJIUTH MPUMEPHI PABHBIX UTYP.

N300paxaTh U HaXOIUTh HA PUCYHKAX PaBHOCTOPOH-
HUE, paBHOOEIPEHHBIE, IPSIMOYTOJIbHBIE, OCTPOYIOJIb-
HBbI€, TYIIOYTOJIbHbIE TPEYTOJIbHUKU U UX 3JIEMEHTHI.
KnaccupunupoBarb TpeyrojlbHUKM IO CTOPOHAM
U yIJlaM.

DopMyIMpOBaTh: ONPENEICHUS: OCTPOYTOJIBHOIO, TY-
[OYTOJIbHOTO, MPSIMOYTOJIBHOIO, PaBHOOEIPEHHOTIO,
PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYrOJIbHUKOB;
OMCCEKTPUCHI, BHICOThI, MEITUAHbl TPEYIOJIbHUKA; PaB-
HBIX TPEYTOJIbHUKOB; CEPEIMHHOIO IEPIEHIUKYJIpa
OTpe3Ka; MepuMeTpa TPEyrojibHUKa; CBOMCTBA: PaBHO-
OepPEeHHOr0 TPEYroNbHUKA, CEPEIUHHOIO IMEpHeHIu-
KyJisipa OTpe3Ka, OCHOBHOI'O CBOMCTBA paBEHCTBA Tpe-
YTOJIBHUKOB; IPHU3HAKU: PAaBEHCTBA TPEYTOJbHUKOB,
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

Jloka3pIBaThb TEOPEMBI: O EIMHCTBEHHOCTH IPSMOH,
NEepNeHIUKYIIpHON JaHHOW (ciyyal, Korja Todka
JISKUT BHE JTaHHOW MPSMOIl); TpH MpU3HAKA PAaBEHCTBA
TPEYrOJIbHUKOB; IPU3HAKK pPaBHOOEAPEHHOTO Tpe-
YTOJIbHUKA; TEOPEMBI O CBOWCTBAaX CEPEIUHHOIO IEp-
NEeHAMKYISpa, paBHOOEAPEHHOTO M PAaBHOCTOPOHHETO
TPEYrOJIbHUKOB.

Pa3bsacHATH, UTO TakOe TEOpEMa, ONUCHIBATh CTPYKTY-
py TeopeMbl. OOBACHATH, KaKyl0 TEOPEMY Ha3bIBAIOT
00paTHOM aHHOM, B 4Y€M 3aKIIF0YaeTCsa METOJ J0Ka3a-
TeNbCTBA OT NMPOTUBHOrO. lIpuBOAUTH NMpUMEpHI HC-
M0JIb30BAHUS ATOTO METO/A.

Pemarp 3a1aun Ha BBIYMCIEHUE U JOKA3aTENbCTBO.

[MTapannensHele nps-

MBIC.

I'naBa 3

13

Pacnio3naBaTh Ha uepTexax napajiesbHbIe MPsMBbIE.
N300pakaTh ¢ MOMOILBIO JUHEHKH U YrOJIbHUKA Ma-
paJlIeNIbHbIE TIPSMBIE.

OnwuceiBaTh yribl, 00pa3oBaHHBIE MPHU MEPECEUCHUU
JIBYX MPSAMBIX CEKYILEH.

@opMyIMpOBaTh: ONpPEAEIEHUS :MapauIeIbHBIX Mps-
MBIX, PAaCCTOSIHUSI MEXAY NapasuieIbHbIMU MPSIMBIMU;
CBOWCTBA: MapaJUICNbHBIX NMPSIMbBIX; YIIIOB, 00pa30BaH-




HBIX IIpU IIEPECEYEHUU MapaUICIbHBIX IIPAMBIX CEKY-
e, OCHOBHOE CBOMCTBO MapajuieNIbHBIX MPAMBIX;
HpI/I3HaKI/II HapaJIJIGJIBHOCTI/I HpSIMBIX.

Jloka3piBaTh: TEOPEMBI O CBOWCTBAX MapajlICIIbHBIX
IPSAMBIX, IPU3HAKKU IapaJIeIbHBIX NPAMBIX. Pemrars
3aJa41 Ha BBIYHCIIEHNE U J0KA3aTEIbCTBO.

I'maBa 4
COOTHOIIIEHUS MEXK-
Ty CTOPOHAMH U yT-
JIaMH TPEYroJbHUKA

18

DopMyIMpOBaTh: ONPENEICHHs BHEIIHETO yrja Tpe-
YTOJIbHUKA, TUIIOTEHY3bl U KaTETa;

CBOMCTBA: CyMMBI YIJIOB TPEYrOJIbHHKA; BHEIIHETO
yIJla TPEeYTrOJIbHUKA; COOTHOLIEHUN MEXKY CTOPOHAMHU
U yIjaMH TPEYTOJIbHHUKA; MPSIMOYTOJIBHOIO TPEYrOJIb-
HUKa,

IIPU3HAKU: DPABEHCTBA IPSMOYIOJIbHBIX TPEYrOJbHHU-
KOB.

Jloka3piBaTh. O CyMMeE YIUIOB TPEYTOJIbHMKA, O BHEII-
HEM yIJIe TPEyroJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPABHEHUU CTOPOH M YIJIOB TPEYIOJIbHHUKA,
TEOPEMBl O CBOMCTBaxX IMPSIMOYTOJIBHOI'O TPEYTOJIbHU-
Ka, PAaBEHCTBA NPSAMOYTOJIbHBIX TPEYTOJIEHUKOB.
[TosicHsATB, YTO Takoe 3ajaya Ha MOCTPOECHUE; TEOMET-
puueckoe mecto Touek (I'MT). [IpuBoauTts npumepsl
I'MT.

N300paxaTh Ha PUCYHKAaX OKPYXHOCTb M €€ 3JIEMEH-
ThI; KacaTEJIbHYI0 K OKPYXHOCTH; OKPYKHOCTb, BIIH-
CaHHYI0 B TPEYIOJIbHMK, U OKPY>KHOCTb, OIHCAHHYIO
0Ko0JI0 Hero. OmnuchIBaTh B3aWMHOE PaCIOJIOKEHUE
OKpPYXHOCTH M mpsiMor. DopMynupoBaTh: omnpeelie-
HUS: OKPYKHOCTHU, Kpyra, UX 3JIEMEHTOB; KacaTeJIbHON
K OKPYKHOCTHU; OKPY’KHOCTH, OIMCAHHOW OKOJIO Tpe-
YTOJIbHUKA, OKPY)KHOCTH, BIIMCAHHOW B TPEYIOJbHHUK;
CBOMCTBA: CEPEIUHHOrO neprneHaukyisapa kak I'MT;
Ouccektpucel yrma kak I'MT;  kacarenbHOM
K OKPY’KHOCTH; JUaMeTpa U XOpAbl; TOUYKH Iepecede-
HUA CEpPEeIMHHBIX IEPIEHIUKYIAPOB CTOPOH Tpe-
YrOJIbHUKA; TOYKU TIEepeceueHusi OUCCEKTPUC YIJIOB
TPEYroJIbHUKA; IPU3HAKU KacaTeIbHOM.

Jloka3bIBaTh: TEOPEMBI O CEPENMHHOM IEPIIEHIUKYIISA-
pe u Ouccektpuce yria kak 'MT; o cBoiicTBax kaca-
TENbHON; 00 OKPYKHOCTH, BIMCAHHON B TPEYTOJIbHUK,
OIIMCAaHHOM OKOJIO TpEyroJbHUKA;, IPU3HAKU Kaca-
TEJILHOM.

Pemate OCHOBHBIE 3aJjayd Ha IIOCTPOEHHUE: MOCTPOE-
HUE YyIJIa, PAaBHOTO JIaHHOMY; IIOCTPOCHHE CEPEANHHO-
ro MEPHEeHAUKYJsApa AAHHOTO OTPE3Ka; IIOCTPOCHUE
NpsAMOM, MPOXOIAIIEH dYepe3 JaHHYI TOYKY M Iep-
NEHIUKYISPHON IaHHOM mpsMOii; mocTpoeHue Ouc-
CEKTPHUCHI JTaHHOI'O yIJja; MOCTPOEHUE TPEYrOJbHUKA
10 IByM CTOPOHAM U YIUIy MEXIYy HUMH; 110 CTOPOHE U
JIBYM NpHJIeXKaMUM K Hel yrinam. Pemars 3amaum Ha
noctpoenue MmerogoM ['MT.

CTpouTh TPEYTrONIbHUK O TPEM CTOPOHAM.

Pemate 3amayd Ha BBIYUCIICHHUE, JOKAa3aTEJIbCTBO




Y IOCTPOCHHE.

O6o06uienue u cu-
CTeMAaTHU3aLus
3HAHUM y4aluxcs

10

I'eomeTpus. 8 kiacc
2 yaca B HeJIe/I0, Bcero 68 Jacos

Ha3zBanue pa3jgeia

Koanue-
CTBO
4acoB

XapakTepucTHKA JeSTeJIbHOCTH YUalIuXCs

I'maa 5
YeThIpEXYroJIbHUKU

14

[TosicHATB, YTO Takoe YeThIpEXYronbHUK. ONHUChIBAaTh
AIIEMEHTHI YETHIPEXYTObHUKA.

Pacrio3HaBaTh BBIITYKIIBIE M HEBBIITYKIIBIE YETBIPEX-
YT OJIbHUKH.

N300paxaTh 1 HAXOJUTh HA PUCYHKAX YETHIPEXYIOJIb-
HUKU Pa3HBIX BUAOB U UX AJIEMEHTHI.

dopMynupoBaTh: ONpEAEICHUs: Iapajlieliorpamma,
BBICOTHI MapajieJorpaMMa; MpsMOYrojibHUKA, poMOa,
KBaJpara; CpeIHEH JIMHUU TPEYrOJIbHUKA; TPAICLHH,
BBICOTBHI Tpameluu, CPeaHEH JTUHUM Tpameluu; LeH-
TPAIBHOTO yIJIa OKPYXXHOCTH, BIHCAaHHOTO YIJia
OKPY’KHOCTH; BIMCAaHHOTO W ONMCAHHOTO YETBIPEX-
yroJIbHUKA; CBOMCTBA: Mapajjiesnorpamma, Mpsmo-
yroJibHHUKa, poMOa, KBagpara, CPeIHUX IUHHUH Tpe-
YroJIbHUKa U Tpalncuun, BIIMCAHHOTO yIJjia, BIIMCAHHO-
ro ¥ ONHMCAHHOTO YETBIPEXYTOJIbHUKA; MPU3HAKU: Ia-
payesniorpamma, npsiMOyrojbHUKa, poM0Oa, BIIMCAHHO-
IO U OMCAHHOTO YEeThIPEXYTOJIbHUKA.

Jloka3pIBaTh: TEOPEMBI O CYMME YTJIOB BBIITYKJIOIO N-
YIOJbHUKA, O CYMME YIJIOB YEThIPEXYTOJIbHUKA, O
CBOMCTBAaX W TMpHU3HAKAX MapajuiesiorpaMMa, MpsiMo-
yroJIbHUKA, poMOa, BIMCAHHOTO U OMUCAHHOTO YEThI-
péxyroapHuKa, Teopema Daneca

[IpuMeHATh HU3yYEHHbIE ONpENETICHUsl, CBONCTBA
Y TIPU3HAKHU K PEIICHUIO 3a]1a4.

I'naBa 6
IImomanne

14

[TosicHATB, YTO TaKoOe IJIOLIA/ (b MHOTOYTOJIbHHKA.
Jloka3pIBaTh: TEOpEMBI IUIOMIAN TPSMOYTOJIbHUKA,
IUIOIAAN TPEYTOJIbHUKA, TUIOIMIAIN TPATICIHH.
Jloka3bIBaTh:

teopemy [Iudaropa, o6paruyro Teopemy.

[TpuMeHSTH W3yYEHHBIE ONpEACTCHHS, CBOHCTBA
U MIPU3HAKY K PEIICHUIO 3a/1a4.




I'nmaBa 7
ITomoOusIe
TPEYTONbHUKU

19

®opmynupoBaTh: ONpeAeNcHHe MOJOOHBIX TPEYTrOlb-
HUKOB; CBOWCTBAa: MEIUAH TPEYroJbHUKA, OMCCEKTpHU-
Cbl TPEYroJIbHUKA, NEPECEKAIOINXCSl XOp/, KacaTelb-
HOM M CeKyllel; MpU3HaKu MoJI00Us TPEYrojJbHUKOB,
CHUHYCa, KOCUHYCA, TAHI'€HCA, KOTAaHT'€HCA OCTPOro yr-
Jla TIPSMOYTOJIBHOTO TPEYroJIbHUKA; CBOMCTBA: BbIpa-
JKAIOLIME METPUUYECKNUE COOTHOUIEHMSI B IPSIMOYTOJIb-
HOM TPEYTOJIbHUKE U COOTHOLIEHUS MEXIYy CTOpPOHa-
MU U 3HAYEHUSMU TPUTOHOMETPUYECKUX (PYHKIHH B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

3anuceIBaTh TPUTOHOMETpHUYECKHE (OPMYIIBI, BbIpa-
JKAIOUINE CBSI3b MEXAY TPUTOHOMETPUUYECKUMHU (PYyHK-
LUSMU OJTHOTO U TOTO K€ OCTPOro yria.

Pewate npsMOYyTrosibHBIE TPEYTOJIBHUKHU.

Jloka3bIBaTh: TEOPEMBI: O MPOMOPIUOHATIBHBIX OTPE3-
Kax, O CBOMCTBaX MeIUaH TPEYTOJbHHUKA, OMCCEKTPHU-
CBl TPEYTOJIbHUKA; CBOMCTBA: MEPECCKAIOIIMXCS XOP/I,
KacaTeJIbHOW W CEKYIIeH;, NpPU3HAKU TMOJ00Hs Tpe-
YTOJILHUKOB.

BBIBOIUTE OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIC-
CTBO W 3HAUCHHS CHUHYCa, KOCHHYCA, TAaHT€HCAa M KO-
Tanrenca ais yrioB 30°, 45°, 60°.
[IpuMeHSITh WM3YYCHHBIC  OIPEHICICHHS, CBONCTBA
Y IIPU3HAKHU K PEHICHUIO 3a7aY.

I'maBa 7
OKpy>XHOCTb

17

N300paxaTh B3aUMHOE pACIOJIOKEHHE MPSAMOM U
OKPYXHOCTH, KacaTelIbHYI0 K OKPYKHOCTH.
®opMyaMpoBaTh: OINpEAEICHUS: BIUCAHHOW U OIHU-
CaHHOW OKPYXXHOCTEH, BIIMCAHHOTO YIJla, [IEHTPaJIbHO-
ro yria, CBOMcTBa OMCCEKTPHUCHI U CEPEIMHHOTO Mep-
NEHANKYIIAPA.

Jloka3bpIBaTh: T€OpeMbl O BIIMCAHHOM yrIJe, 00 OTpes3-
Kax Inepecekatonuxca xopA. O Touke mnepeceyeHus
BBICOT TpeyrojbHuKa. [IpUMeHSTh M3ydyeHHbIE ompe-
JIeJIeHHsI, TEOpeMbI U (hOpMYJIbI K PEHICHUIO 3ajay.

IToBTOpEHME M CH-
CTeMaTHU3aLus
yueOHOro Marepuasa

I'eomeTpus. 9 kaace
2 yaca B HeJIeNI0, Bcero 66 4acos

Ne | Haspanme pa3znena | Kosmue- XapakTepucTHKA JeTeJbHOCTH YYALIUXCH
n/n CTBO
4acoB
1 I'maBa 9 10 OnucelBaTh NOHSTHS BEKTOPHBIX M CKAIAPHBIX BEIH-
Bexrtopsl yyH. MITIOCTpUpOBaTh MOHATHE BEKTOPA.

@opMyIMpOBaTh: OMNPEIEIECHUSA: MOJYJIs BEKTOpa,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIHU-
HaT BEKTOpAa, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,




IIPOTUBOIOJIOXKHBIX BEKTOPOB, YMHOKEHHSI BEKTOpA Ha
YUCJI0, CKATAPHOTO ITPOU3BEICHUS BEKTOPOB;
CBOICTBA: paBHBIX BEKTOPOB, KOOPJAUHAT PaBHBIX BEK-
TOPOB, CJIOKEHHUSI BEKTOPOB, KOOPJIMHAT BEKTOpPa CyM-
MBI U BEKTOpa Pa3HOCTU JIBYX BEKTOPOB, KOJUIMHEAP-
HBIX BEKTOPOB, YMHOXKE€HHsI BEKTOpa Ha 4YHCIIO, CKa-
JSIPHOTO MPOU3BENEHHUS BYX BEKTOPOB, NEPIEHIUKY-
JSIPHBIX BEKTOPOB.
Jloka3piBaThb TEOpPEMBI: O HAXOXACHUHU KOOPAMHAT
BEKTOpa, O KOOpAMHATaX CyMMbl M PAa3HOCTH BEKTO-
poB, 00 YCIOBHM KOJUIMHEAPHOCTH JIBYX BEKTODPOB,
0 HAXOXJACHUHU CKAJSIPHOTO IPOU3BEICHUS JIBYX BEK-
TOPOB, 00 YCIIOBUH MEPIECHINKYISPHOCTH.
Haxonuth KOCHHYC yria MeXay ABYMsSI BEKTOPaMH.

[TpyMeHsTh U3y4EHHBIE ONPENETICHMS], TEOPEMBI

1 (GOPMYIIBI K PEHICHUIO 33/1a4

I'maBa 10
MeTo1 KOOpAHHAT

10

OnuceIBaTh NPSMOYTOJIbHYIO CUCTEMY KOOPJUHAT.
®opMynupoBaTh: OIpe/eleHue ypaBHEHUs (UIYpHI,
OKPY’KHOCTH, IIPSIMOM.
3anuceiBaTh U JI0Ka3bIBaTh (OPMYJBI PacCTOSTHUSA
MEXy ABYMs TOUYKaMH, KOOPAMHAT CEPEIUHBI OTPE3-
Ka.
BbIBOIUTH ypaBHEHUE OKPYKHOCTH, 0011lee ypaBHEHUE
psSMOM, ypaBHEHHE MPSIMOM C YIIIOBBIM K03 dunen-
TOM.

[TpuMeHSTh H3ydeHHBIE ONPEEIIEHUS, TEOPEMBbI

1 GOPMYIIBI K PEIICHHIO 3a/1a4.

['maBa 11
CooTHOIIECHUS MEXK-
1y CTOPOHAMH U yT-
JaMH TPEYroJbHUKA.

CkansipHoe mpou3-
BEJICHHE BEKTOPOB

11

@®opMyaMpoBaTh: OINpEAENEeHUsl: CUHYyca, KOCHHYCA,
TaHreHca, kotanresca yria ot 0° no 180°;
CBOICTBO CBSI3U JJIMH JMaroHaje u CTOpPOH mapajie-
JIOTpaMMa.
®opMyaMpoBaTh U PA3BSICHITH OCHOBHOE TPUIOHO-
METPHUUYECKOE TOXKIECTBO. BBIUMCIIATH 3HAUEHUE TPHU-
TOHOMETPUYECKON (YHKIMHU yIila IO 3HaYEHUIO OJTHOU
U3 €ro 33JJaHHBIX (PYHKIIUH.
dopMynMpoBaTh M JOKa3blBaThb TEOPEMBI: CHHYCOB,
KOCHUHYCOB, CJEJICTBUS U3 TEOPEMbl KOCUHYCOB U CHU-
HYCOB, O IUIOUIa/IA ONIMCAHHOTO MHOTOYT OJIbHHKA.
3anuchIBaTh U TIOKa3bIBaTh (GOPMYJIBI ISl HAXOKICHUS
IUIOLIAIA TPEYTOJIbHUKA, PAINyCOB BIMCAHHON U OIHU-
CaHHOM OKPYXXHOCTEU TPEyroJIbHUKA.
ITpyMeHATh N3y4YEeHHBIE ONPENETICHM S, TEOPEMBI
1 (GOPMYJIbI K pEHICHHIO 3a7au.

I'nasa 12
JmuHa OKpyKHOCTH
Y TUIOIIAIh KpyTa
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@opMyIHpPOBATh: ONPEAEICHUE MPABUIBHOIO MHOTO-
YTOJIbHUKA; CBOMCTBA IIPABUIBHOIO MHOI'OYT'OJIBHUKA.

Jloka3pIBaTh CBOMCTBA INPABWIBHBIX MHOTOYTOJIbHU-
KOB.

3anuchiBaTh U Pa3biICHATh (OPMYJIbI JJIUHBI OKPYXK-
HOCTH, IUIOLIAH Kpyra.

3anuchiBaTh U JOKa3bIBaTh (OPMYJbl JUIMHBI JYTH,
IUIOUIA/IA CEKTOpa, POPMYJIbI JIIsl HAXOXKACHUS paany-
COB BIIMCAHHOW M ONUCAHHON OKPYXXHOCTEW NPaBUIIb-




HOI'O MHOT'OYTOJIbHUKA.
CTpouTh C MOMOUIBIO IUPKYJIS U JIMHEHKU TPaBUJIb-
HBIC TPEYrOJBHUK, YETBIPEXYTOJIBHUK, MIECTUYTOJIb-
HUK.
IIpuMeHATH U3ydEHHBIE ONPEIEICHUS, TEOPEMBI
1 (OPMYIIBI K pEHICHHIO 3a7ay.

I'maBa 13
JBro>keHus

[TpuBoaNTE pUMEpPHI IpeoOpa3oBaHus GUryp.
OnwuceiBath npeoOpazoBaHust (GUTyp: MapaieIbHbINA
HEPEeHOC, OCeBas CUMMETpHs, LEHTpPaJIbHAs CHUMMET-
pHsi, TOBOPOT, TOMOTETHSI, TOI00HE.
®opMynupoBaTh: ONPEAETICHUS: ABHKEHMS; PAaBHBIX
¢buryp; To4eK, CHMMETPHYHBIX OTHOCUTEIHHO MPSMOK;
TOUYEK, CAMMETPUYHBIX OTHOCUTEIBHO TOYKH; (PUTYDBI,
UMEIOIEH 0Ch CUMMETPUHU; GUTYpBI, UMEIOIIEH LEHTP
CUMMETpPUHU; MOAOOHBIX (PUTyp; CBOWCTBA: ABHIKEHUS,
[apajuIeJIbHOrO0 NEPEeH0Cca, OCEBOM CHUMMETpPUU, LIEH-
TpaJIbHON CUMMETPHH, I0BOPOTA, TOMOTETHH.
Jloka3bIBaTh TEOPEMBI: O CBOWCTBaX MapauIeIbHOTO
IIepeHoca, 0CEBOW CUMMETPUH, LIEHTPAJIbHON CUMMET-
pHH, IOBOPOTA, TOMOTETUH, 00 OTHOLLICHUHU IJIOIIACH
MOJOOHBIX TPEYTOJILHUKOB.

[TpuMeHSTh H3ydeHHBbIE OIPEEIICHHs], TEOPEMbI

1 GOPMYIIBI K PEIICHHIO 3a/1a4.

I'naBa 14
HavannHrle cBene-
HHS U3 CTEPEOMET-

pun

[TosrydnTh IPEACTABICHUE O Pa3eiie TEOMETPHUN —
crepeomerpusi. OnucsiBaTh MHOrorpanHuku. [1ozHa-
KOMHTBCS ¢ POpPMYJIaMH JUTsl BRIYMCIICHUS TUIOMIaei

IIOBEPXHOCTEH Tell U 00BEMOB.

IToBTOpEeHUE










