


[TOACHUTEJIbHA A 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»

PabGoyass mporpamma 1o mMaTeMaTHKe Ha YPOBHE OCHOB-
HOTO 00111ero 00pa3oBaHUs MOJATOTOBIICHA HAa OcHOBe Denepals-
HOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAapTa OCHOBHO-
ro obmero oopazosanus (IIpuxaz Munnpocsemienuss Poccuu ot
31.05.2021 r. Ne 287 (manmee — PI'OC OOO) B COOTBETCTBUU
®denepanbHOl 00111€00pa30BATEILHON MNPOTPAMMOM; € Y4ETOM
pacnpeieI€HHBIX M0 KJjlaccaM HpOBEpPsAEMbIX TpeOOBaHUN K
pe3yibTaTaMm ocBoeHuss OCHOBHON 00pa30BaTeIbHON NMPOrPaMMBI
OCHOBHOTO 00IIIeT0 00pa3oBaHUs.

B snoxy mudpoBoi Tpanchopmanmu Bcex cdep yeloBe-
YECKOW JesATeTbHOCTH HEBO3MOXXHO CTaTh OOPa30BaHHBIM COBpE-
MEHHBIM Y€eJIOBEKOM Oe3 0a30BOW MareMaTHYECKOM HMOAIOTOBKH.
Vike B WIKOJE MaTeMaTHKa CIY>XUT OMOPHBIM IPEAMETOM s
U3y4YeHUS CMEXHbIX AUCHMUIUIMH, a IIOCJEe IIKOJbl peaJbHOU
HEOOXOIMMOCTBIO CTAaHOBHUTCS HENPEPHIBHOE OOpa3oBaHUE, YTO
TpeOyeT TOJHOIIEHHON 0a30BOil 00I1e00pa3oBaTeIbHONW MOAT0-
TOBKH, B TOM YHCJI€ U MaTeMaTU4eCKOW. ITO O0OYCIIOBIEHO TEM,
YTO B HAIIM JHU PAcTET 4yucio npodeccuii, CBA3aHHBIX C HEMO-
CpPEACTBEHHBIM ITPUMEHEHUEM MAaTEeMaTHKU: U B chepe SIKOHOMU-
KM, U B OHU3HEce, U B TEXHOJOTMYECKUX O0JIACTAX, U JaXe B Iy-
MaHUTapHbIX cdepax. Takum 006pa3omM, Kpyr MIKOJIbHUKOB, IS
KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAYUMBIM IPEIMETOM, pac-
IUPSETCS.

[IpakTrueckast oae3HOCTh MaTEeMaTUKU OOYCIIOBIIEHA TEM,
yTO €€ MNpeaMEeTOM SBISIIOTCS (YHIaMEHTAIbHbIE CTPYKTYPHI
HaIlleTO MHpa: NPOCTPAHCTBEHHbIE (POPMBI U KOJIUYECTBEHHBIC
OTHOILIEHHUS OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OMBITE, A0 JIOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJII Pa3BUTHS



HAay4YHbIX U NPUKIAAHBIX HAEH. be3 KOHKpEeTHBIX MareMaTrhde-
CKMX 3HaHUU 3aTPyJHEHO MOHMMAaHUE MPUHIUIOB YCTPONCTBA U
HCNOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIIPUSITHE M HHTEP-
npeTanus pa3HooOpa3HON CONUATBHON, YKOHOMUYECKOW, MOJIU-
THYECKOU HH(POPMAIUU, MaJIO- (P EeKTHBHA TOBCEIHEBHAS MTPaK-
TUYECKasl NesTeIbHOCTh. KakaomMy 4eloBEeKy B CBOEHM JKM3HU
NPUXOJUTCSI BBINOJHATE Pacdy€Tbl M COCTABJATH AJTOPUTMBI,
HAaXOAUTh U MPUMEHSITh (QOPMYJbl, BIAJAETh IPAKTUYECKUMHU
npuéMaMH T€OMETPUUYECKUX U3MEPEHUM U MOCTPOEHUM, YMTATh
nHpOpPMaLIMIO, TPEACTABICHHYIO B BHAE TaOJIWI], JUarpaMMm U
rpaUKOB, )KUTh B YCIOBUSX HEONPEAEIEHHOCTH U MIOHUMATh Be-
POSITHOCTHBIN XapakTep CIydYalHbIX COOBITHIA.

OJIHOBpEMEHHO ¢ pacumMpeHueM chep NpUMEHEHUST MaTe-
MAaTHKH B COBPEMEHHOM 00111ecTBE BCE O0Jiee BaXKHBIM CTaHOBUT-
Cs MaTeMaTUYE€CKUM CTUJIb MBIIIJICHUS, POSIBIISIIOILIUICS B OIpe-
NeNEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3ydyeHuss mare-
MaTHKH B apceHa] MpUEMOB U METOJOB MBIIUICHUS YeJOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCA WHIYKLIHUS M JEAYyKLHS,
000011IeHre U KOHKPETHU3allKsl, aHAJIN3 U CUHTE3, KIacCuUKaIHs
U cucTeMaru3anus, abcrparupoBaHue U aHanorus. OObeKTs Ma-
TEMAaTUYECKUX YMO3AKIIOUEHUH, MpaBWila UX KOHCTPYUPOBAHUS
PacCKpBIBAIOT MEXAHU3M JIOTUUECKUX ITOCTPOECHUH, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUsI (GOpPMYJIUPOBATh, OOOCHOBBIBATH M JOKa3bl-
BaTh CY>KIEHHUs, TEM CaMbIM Pa3BUBAIOT JOTUYECKOE MBIIIICHHE.
Benymas posis npuHamiexuT MaTeMaTUKe U B (OPMHUPOBAHUH
AITOPUTMUYECKON KOMIIOHEHTB! MBILUIEHUS U BOCIIUTAHUM yMe-
HUN 1eMCTBOBATH 110 3a/IaHHBIM aJI'OPUTMAM, COBEPILIEHCTBOBATh
M3BECTHBIE U KOHCTPYMPOBaTh HOBbIE. B mpolecce perieHus 3a-
Jlady — OCHOBOM y4eOHOMH JesATEebHOCTH Ha ypoKax MaTeMaTHUKU
— pPa3BUBAIOTCS TaK)Ke TBOpYECKass M IIPUKJIAJHAs CTOPOHBI
MBIIIUICHUS.

OOGyueHne maTemMaTuKe Na€T BO3MOXXHOCTh pPa3BUBATh Yy
00yyJarouxcs TOYHYI0, palliOHaIbHYI0 U HHPOPMATUBHYIO peUb,
yMeHue oTOuparh Haumbosiee NOAXOJAIINE S3BIKOBBIE, CHUM-
BOJIMYECKHE, IpapUUECKHe CPEICTBA JIsl BRIPAKECHUS CYKICHUN U
HAIJSTHOTO UX MPEACTABICHHUS.

Heo6xo1uMbIM KOMIIOHEHTOM 00111eil KyJIbTyphl B COBpE-
MEHHOM TOJIKOBAHMH SIBJISIETCS OOIee 3HAKOMCTBO C METOJIaMH
MO3HAHMS JAEHCTBUTEIBHOCTH, IPEACTABIEHNUE O MPEIMETE U ME-
TOJAX MaTeMaTUKHU, UX OTIMYUN OT METOJIOB JIPYTMX €CTECTBEH-



HBIX ¥ TYMaHHTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMCHEHUS Ma-
TEMATHKHU Ul PCIICHHS HAYYHBIX M MPUKIAJHBIX 3a1a4d. Takum
0o0pa3oM, MaremMaThdeckoe 0oOpa3oBaHWE BHOCUT CBOW BKJIaJ B
(hopmMupoBaHUe 00IIEH KyIbTYphlI YeJIOBEKA.

N3ydeHre MaTeMaTHKH TakKKe CIIOCOOCTBYET 3CTETHYEC-
CKOMY BOCIHMTAHHUIO YEJIOBEKA, IMOHUMAHHUIO KPacOThl M H3SIIIe-
CTBa MaTEMAaTHYECKUX PACCYKIACHUI, BOCHPHUSATHIO F€OMETpUYC-
cKkHX (HOpPM, YCBOCHHUIO UIACH CUMMETPHH.

HEJIM 11 OCOBEHHOCTU U3YYEHM A YUEBHOI'O ITPE/I-
META «MATEMATHUKA». 5 - 9 KITACCBI

[TpuoputeTHRIMU TIETSIMH OOyYeHHUs] MaTemMaTuke B 5—9
KJIACCAX SIBJISIFOTCS:

- (hopMUpOBaHUE IIEHTPAIBHBIX MaTeMaTUUYECKUX MOHSATHUMI
(umcio, BeIUUMHA, TeoMeTpudecKas (purypa, nepeMeHHas, Bepo-
SITHOCTb, (PYHKIIMS), 00ECIeunBarOINX TPEEeMCTBEHHOCTh U Tep-
CIIEKTHBHOCTbh MaT€MaTUYECKOIo 00pa30oBaHUs 00yJaromINXCsl;

- IHoABeJeHHE OOydYarollUXcsd Ha JOCTYIHOM Il HUX
YPOBHE K OCO3HAaHHIO B3aUMOCBSI3M MATEMATUKHU U OKPY’KaIOILIETO
MHpa, TIOHUMAHUE MAaTEMAaTHUKU KaK 4acTH OOILIeH KyJIbTypbl 4e-
JIOBEYECTBA;

- pa3BUTHE MHTEJUIEKTyalbHbIX U TBOPUYECKUX CIIOCOOHO-
cTell oOyyaroluxcs, MO3HABATEIbHON aKTMBHOCTH, HCCIENI0Ba-
TEJIbCKUX YMEHUN, KPUTUYHOCTU MBIIUIEHUs], UHTEpeca K U3yde-
HUIO MATEMATHKH;

- ¢opmupoBaHue (PYHKUMOHAIIBHOW MaTeMaTH4eCKOMN
IrPaMOTHOCTH: YMEHHsI PacllO3HABaTh IIPOSIBJICHHUS MaTeMaTuye-
CKHUX IOHSTHUI, OOBEKTOB U 3aKOHOMEPHOCTEH B peasIbHBIX KU3-
HEHHBIX CUTYyalMsIX W IPHU U3YyHYEHHUH JPYTUX y4eOHBIX INpeaMe-
TOB, MPOSIBJICHUSI 3aBUCUMOCTEN M 3aKOHOMEpHOCTeH, hopMyu-
pOBaTh MX Ha SA3BIKE MAaTEMAaTHKH U CO3[aBaTh MATEMaTHYECKHUE
MOJIENIN, NMPUMEHSITh OCBOCHHBII MaTEMAaTHUYECKUH amnmapar s
pelIeHUs] NPAaKTUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPIPETUPO-
BaTh U OLICHUBATh NIOJYyUYEHHBIE PE3YJIbTATHI.

OcCHOBHBIE JINHUM COAEP>KaHUS Kypca MaTeMaTUKH B 5—9
Kkiaccax: «Yucna M BBIYUCIEHUS», «Anredpa» («Anredpauue-
CKHE BBIPAKEHUS», «YPABHEHUsI U HEPABEHCTBaAY), «PyHKIIUN»,
«I"'eomerpusi» («I'eomerpuueckue GUTYpHl U UX CBOHCTBa», «M3-
MEpPEHHE I'€OMETPUUYECKUX BEIUYMH»), «BeposiTHOCTh U craTu-
CcTUKay». Jl[aHHBIE TMHUM Pa3BUBAIOTCS MapajuIesIbHO, KaXKJaas B



COOTBETCTBHHU C COOCTBEHHOI JIOTMKOW, OJHAKO HE HE3aBHUCHMO
OZlHA OT JIPYroi, a B TECHOM KOHTaKTe€ U B3aumMoaeunctBsuu. Kpo-
M€ 3TOT0, UX OOBEAUHSIET JTOTHYECKAS COCTABJISIONIAS, TPATIUALIM -
OHHO MPUCYILasi MaTeMaTHUKE U MPOHU3BIBAIOIIAs BCE MaTeMaTH-
YeCKUe KypChlI U cojepkaTenbHbie TuHuA. CHopMyTupOBaHHOE B
®denepalbHOM TOCYAApPCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
OCHOBHOTO 001Iero obpa3oBanus TpeOOBaHUE «yMETh OIEPHPO-
BaTh TMOHATUSIMH: ONpPEACIICHUEe, aKCUOMa, TeopeMa, J0Ka3aTellb-
CTBO; YMEHHE pacrno3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3bIBa-
HUS, IPUBOJIUTH MMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bI-
BaHUS U OTPUIIAHUS BHICKA3bIBAHUI» OTHOCUTCS KO BCEM Kypcawm,
a ¢GopMHpPOBAHUE JIOTHYECKUX YMEHUU paclpeiessieTcsl o BCeM
rogaM oOydeHHsI Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs.
Copepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe-
3yJbTaTaM OCBOEHHUSI padoueil mporpaMMbl, pacIpeieIEHHBIM 110
rogaM oOydYeHHs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOOBI KO
BCEM OCHOBHBIM, TPUHIHUITHATFHBIM BOIPOCAM OOyUYarOIIHECs
oOpalanuce HEOAHOKPATHO, YTOOBI OBJIAJ€HHE MATEMAaTHYECKH-
MM MOHSITUSMHU U HaBBIKAMH OCYIIECTBIISIIIOCH TOCIEA0BATENIHHO U
MOCTYIATeIbHO, C COOJIOICHUEM MPUHLINIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY MaTeMaThuue- CKUX
MpEeACTaBICHUN OOYydJarolUXCs, paclupsss W yriayomss e€,
00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YUEBHOI'O ITPEIMETA «MATEMATUKA» B
YUYEBHOM IUJTAHE

B 5—9 xnaccax yueOHbIil npenmer «MaTeMaTrkay uzyda-
eTCs B paMKax CJIeAYIOIINUX Y4eOHBIX KypcoB: B 5—6 Kilaccax —
Kypca «MaremaTuka», B /—9 Kilaccax — KypcoB «Aure0pay,
«["'eomeTrpust» .

Hacrosimieit nmporpaMmmoii mpegycMaTpuBaeTcsl BblJICICHUE
B yueOHOM IUIaHE HAa M3y4Y€HHE MaTeMaTHKh B 5—6 kjaccax 6
y4eOHBIX YacOB B HEJENI0 B TEUCHHE KaXKJIOTO Tojla 00ydeHus, B
7—9 xiaccax 6 y4eOHBIX YacOB B HEAEII0 B TEUEHHE KaKIOTO
rojia 00y4yeHus.

Y4eOHO - METOJAMYECKUN KOMILJIEKT

YMK A. T'. Mep3nsika. Marematuka (5-6)

YMK A. T'. Mep3nska. Anrebpa (7-9) (b)

YMK A. T'. Mepamsika. ['eomerpust (7-9) (b)



INTAHWUPYEMBIE PE3VIJIBTATBI OCBOEHUSA YUEBHOI'O
[MPEAMETA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIBTATDI

JInyHOCTHBIE pe3yJibTaThl OCBOEHUS IpOrpaMMbl y4eOHO-
ro npeamera «MareMaTuKa» XapakTepU3yrTCs:

[TaTpunoTnyeckoe BOCIIUTAHUE:!

- NpOSIBJIEHMEM HHTEpeca K MPOLUIOMY M HACTOALIEMY
pOCCHUICKOM MaTeMaTHuKH, [IEHHOCTHBIM OTHOIIEHHWEM K JOCTH-
JKEHUSAM POCCUMCKHX MAaTeéMAaTHKOB M POCCHMCKOM MaTeMaTH4e-
CKOM WIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JOCTHUXKEHUH B JPYTHX
HayKax U NPUKIaJHBIX cdepax.

I'paxknanckoe U TyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE:

- TOTOBHOCTBHIO K BBIMOJIHEHUIO OO0SI3aHHOCTEN Ipak/1aHu-
Ha U peaju3alMM ero Mnpas, MPEACTAaBICHUEM O MaTeMaTHYECKUX
OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH,
MpOLEAyp TPakXAaHCKOTO 0OIecTBa (BBIOOPHI, ONMPOCHI W TIP.);
TOTOBHOCTBIO K OOCYXAEHHUIO 3TUUECKUX IPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM IPUMEHEHUEM AOCTHIKCHUN HayKH, OCO3HAHUEM
Ba)KHOCTU MOPAJIbHO-ITUYECKUX NPUHLMUIIOB B JEITEIBHOCTH
Y4EHOTO.

TpynoBoe BOCIIUTaHHUE:

- YCTAaHOBKOM Ha aKTUBHOE y4aCTHE B PELICHUU IIPaKTUYE-
CKMX 3aJa4 MAaTeMaTU4YeCKOM HAalIpaBICHHOCTH, OCO3HAaHHEM
BXXHOCTHU MaTeMaTH4YeCKOro oOpa3oBaHUs Ha MPOTSHKEHUU BCei
YKU3HU IS YCIIEIHON MPpOo(dEeCCUOHATIBHON NIESITeIbHOCTH U Pa3-
BUTHEM HEOOXOJIMMBIX YMEHUH; OCO3HAaHHBIM BBIOOPOM M IIO-
CTPOEHHMEM HHJUBUAYAIBHOW TPACKTOPUH OOpa30BaHMS U KU3-
HEHHBIX IUIAaHOB C Y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEH.

DCTeTnYeCcKOe BOCIIUTaHUE:!

- CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY
BOCIIPUATHIO MaTEMaTUYECKUX OOBEKTOB, 3aJlay, pelleHUH, pac-
CyXIEHUW; YMEHNIO BUJIETh MaTEMaTHYECKNE 3aKOHOMEPHOCTHU B
HCKYCCTBE.

[lenHOCTH HayYHOI'O MO3HAHMUSL:

- OPUEHTALUEN B IESITEIBHOCTH Ha COBPEMEHHYIO CUCTEMY
Hay4YHBIX IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pas-



BUTHS Y€JIOBEKa, MPHUPOJIBI U O0IIEeCTBA, TOHUMAaHUEM MAaTEeMaTH-
YeCKOM HayKH KakK cpephl UeTTOBEUYECKOU NeATCIIbHOCTH, ITAIIOB €€
pa3BUTHUSL U 3HAYUMOCTH ISl Pa3BUTUS IUBUIIM3AILUM; OBJIAJC-
HUEM SI3bIKOM MAaTE€MAaTUKA M MAaTEMAaTUYECKOW KYJbTYpOW Kak
CPE/ICTBOM TO3HAaHHUSI MHUPA; OBJIAICHUEM MPOCTEHIIMMU HaBBI-
KaMU UCCJIEA0BATEILCKON JIESITEIbHOCTH.

dusnyeckoe BOCIUTaHUE, POPMUPOBAHUE KYJIBTYPHI 3/10-
POBBSI ¥ SMOIIMOHAIBLHOTO OJIATOIIOTYIHSI:

- TOTOBHOCTBIO TIPUMEHSITh MAaTEeMaTHYECKUE 3HAHUS B HH-
Tepecax CBOETO 3/I0pOBbs, BEAEHHUSI 3J0pOBOro olpasza >XM3HU
(31opoBoe nuTaHue, cOATAaHCUPOBAHHBIM PEKUM 3aHITHUH U OT-
NbIXa, peryjspHas (U3NUecKass aKTUBHOCTH); CPOPMHUPOBAHHO-
CTHIO HaBbIKa pe(ICKCUHU, TPU3HAHUEM CBOETO IMpaBa Ha ONIUOKY
Y TaKOTO K€ MpaBa JIPyroro 4ejaoBeKa.

DKOJIOTUYECKOE BOCITUTAHUE:!

- OpHEHTAallMel HAa NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUHU
JUJIsl pelIeHus 3a71ad B 00JIaCTH COXPaHHOCTU OKpY>KaroIlel cpe-
JIbl, TNIAHUPOBAHUS TOCTYIIKOB U OLIEHKU UX BO3MOJKHBIX ITOCIIEN-
CTBUM I OKPYKaIOIIEH Cpelbl; OCO3HAHWEM TJI00aJTbHOTO Xa-
paKkTepa 3KOJIOTHYECKUX MPOOIeM U MyTeil UX perieHus.

JludHOCTHBIE pe3yJbTaThl, 0OECIIEUNBAIOIME a[alTaIllUI0
00yuaronierocss K U3MEHSIOINUMCS YCIOBUSM COLIMATIBLHON U TIpH-
pOIHOM CpeJibl:

- TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBUSIX HEOIIPEACIEHHO-
CTH, NTOBBILICHUIO YPOBHSI CBO€H KOMIIETEHTHOCTH 4Y€pe3 MPaKTU-
YECKYKO JI€ATEIBbHOCTh, B TOM YMCJIE YMEHUE YUHUTBHCS y APYIUX
mojeH, mpruoOpeTraTh B COBMECTHOM NESITEIbHOCTH HOBBIE 3HA-
HUS1, HABBIKA U KOMIIETEHIIMU U3 ONBbITA JIPYTHUX;

- HEOOXOAUMOCTHIO B (POPMUPOBAHHU HOBBIX 3HAHUH, B
TOM ymcie GOpMyIUpOBaTh UJIEH, MIOHSITHUS, TUIIOTE3bl 00 00bEK-
TaxX U SIBJICHUSIX, B TOM YHCJIE PaHEE HE U3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH, IIIaHUPO-
BaThb CBOE PAa3BUTHE;

- CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOC-
NPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK BBI3OB, TPEOYIOIINA
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILLICHUS U JIEHCTBUS,
(hbopMyHUpOBaTH U OIEHUBATH PUCKH M IMOCIEACTBUS, (PopMHpO-
BaTh OIBIT.

METAIIPEMETHBIE PE3VJIbTATBI



MeranpeaMeTHble  pe3yiabTaThl OCBOCHHS IPOTrPaMMBbI
yueOHOro mpeaMera «MaTeMaTHKa» XapaKTEPU3YIOTCS OBJIAJIe-
HHUEM YHHUBEPCAIbHBIMU I103HABATEIbHBIMU JIEUCTBUSAMH, YHH-
BepCaJbHBIMH KOMMYHHKATUBHBIMU JCHCTBUSIMU M YHUBEPCAIIb-
HBIMU PETYJISITUBHBIMU JACHCTBUSIMU.

1) YHUBEpCAIbHBIE MO3HABATEIIbHBIC JIEUCTBUSI 00eC-
MeynBaroT (GopMUpoBaHUE Oa30BBIX KOTHUTHUBHBIX ITPOIIECCOB
oOyuaronuxcs (OCBOEHUE METOJ0B MO3HAHUS OKPYKAIOIIEr0 MU-
pa; TpUMEHEHHE JOTUYECKUX, HCCIIECOBATEIbCKUX ONepaIui,
yMeHU# padoTath ¢ nHpopmaIuein).

Ba3oBrle mornyeckne qeHCTBHS:

- BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH
MaTeMaTH4YeCKUX OOBEKTOB, MOHSATHIA, OTHOIICHUH MEXIy TOHS -
THSIMU; (OPMYJIMPOBATH OIPEICIICHUS MOHATUI; yCTaHABINBATH
CYIIECTBEHHBIH MpPU3HAaK KiaccUu(UKaAIMU, OCHOBaHUS 1Ji1s1 0000-
IICHUSI U CPAaBHEHUSI, KPUTEPUHU IPOBOJMMOTO aHAIIH3a;

- BOCIpPUHUMATH, (OPMYIHUPOBaTh U MPEOOPA3OBHIBATH
CY)KJIEHMs: YTBEPAMTENIbHbIE W OTPULIATENIbHBIC, €IUHUYHBIC,
YaCTHBIE U OOLIUE; YCIOBHBIE;

- BBISABIATH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aHMO-
CBSI3M U MNpOTHUBOpeuuss B (akTax, JaHHBIX, HAOIIOJEHUAX H
YTBEPXKICHUAX; MpeajaraTb KPUTEPUHU Il BBISBICHUS 3aKOHO-
MEPHOCTEH U IPOTUBOPEUMH;

- ZieN1aTh BBIBOJIbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, J€-
TYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOUEHUM, yMO3aKIIOUEHUN
110 aHAJIOTUU;

- pa3bupaTh JOKa3aTeIbCTBA MAaTEMaTUYECKUX yTBEpXKIe-
HUNA (IIpsAMbIE U OT IMPOTHBHOIO), MPOBOAUTH CaMOCTOSITEIbHO
HECJIO’)KHBIE JJOKa3aTeIbCTBA MaTEMaTUYECKUX (PaKTOB, BBICTpau-
BaThb apryMEHTAal{I0, MPUBOJIUTH IPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE PACCYKIACHNUS;

- BBIOMpaTh CIocoO pemeHus y4yeOHOM 3amaun (CpaBHM-
BaTh HECKOJIbKO BapHMaHTOB pEIIEeHUs, BEIOMpaTh Hanbosee Moi-
XOJISIIIUNA ¢ Y4ETOM CaMOCTOSITEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrble nccenoBarenbckue AeHCTBUS:

- HMCHOJIb30BaTh BOMNPOCHI KakK MCCIEN0BATeIbCKUM HH-
CTPYMEHT I10- 3HaHUs; (OPMYJIMPOBATh BONPOCHI, (pUKCHUpyIOmIne
MIPOTUBOpEYHE, MPOOIEMy, CAMOCTOSITEILHO yCTaHABIMUBAaTh HC-
KOMOE€ U JaHHO€, () OPMUPOBATh TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO
MO3UIINIO, MHEHHE;



- IPOBOJUTH MO CAMOCTOSITEIIbHO COCTABICHHOMY IUIaHy
HECJIO)KHBIA KCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE IO YCTa-
HOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4eCcKOro 00beKTa, 3aBUCUMO-
cTeil 00BEKTOB MEXIy COOOH;

- CAaMOCTOSITEIFHO GOPMYITUPOBATH 0OOOIIICHUSI W BBIBOJIBI
o pe3yibTaTaM MPOBEAEHHOTO HAOIIOACHUS, HCCIICOBAHMS,
OICHHUBATH JOCTOBCPHOCTD MMOJIYYCHHBIX PE3YyJIbTATOB, BBIBOJOB U
000011IeHNI];

- POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE Mpollecca, a Tak-
K€ BbBIABUIaTb MPCAITIOJIOKCHHA O €0 pasBUTHUH B HOBLIX YCJIO-
BUAX.

Pa6ota ¢ uadopmarnumeii:

- BBISBJIATH HEAOCTATOYHOCTH U U30BITOYHOCTD I/IH(bOpMa-
o, 1aHHbIX, HeO6XOJII/IMBIX JJI1 pCUICHUSA 3a1a4un,

- BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U HH-
TepNPETUPOBATh UH(OPMAIIMIO PA3IMYHBIX BUAOB U (opm mper-
CTaBJICHUS;

- BBIOMpaTh GopMy IpecTaBiIcHUs] HHPOPMAITUA U WILTIO-
CTPUPOBATh pEIIaeMbIe 3aJaydl CXEMaMH, JuarpaMMaMH, HHOW
rpadukoil 1 ©X KOMOUHAIIUSIMU;

- OIICHWBATh HAIEKHOCTh HHPOPMAIUH TIO KPHUTEPHUSIM,
MPEUIOKEHHBIM YYHUTEIEM WA CPOPMYITUPOBAHHBIM CaMOCTOSI-
TEIBHO.

2) YHUBEpCAIbHBIE KOMMYHHUKATHBHBIC  JICHCTBUSA
o0OecrieuynBalOT CPOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB 00Y-
YarOIUXCSI.

Oo61ienue:

- BOCIIpUHHMATh U (DOPMYJIMPOBATH CYXKIICHHS B COOTBET-
CTBHH C YCIIOBUSIMHU W LICJIIMH OOIICHUS; SICHO, TOYHO, IPAMOTHO
BBIpaKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTAX,
JlaBaTh TOSICHEHUsS MO XOAYy PEeIIeHUs 3aJayd, KOMMEHTHUPOBATH
MOJyYEeHHBIN pe3yNIbTaT;

- B XOJIe OOCY»KJIeHHS 3aJ]aBaTh BOIIPOCHI 10 CYIIIECTBY 00-
Cy’KIaeMOU TeMbl, MPOOJIEeMBbI, pelIaeMoil 3a/1a4u, BHICKa3bIBaTh
WJIeH, HalleJICHHbIC Ha TIOMCK PEIIeHUS; COMOCTABISATh CBOU CYXK-
JIEHHS C CYXISHHUSIMU JPYyTUX YYaCTHHUKOB JUaliora, OOHapy»Ku-
BaTh pa3linuve U CXOACTBO TMO3UIINN; B KOppeKTHOU (opme (op-
MYJIUPOBATh PA3HOTIIACHS, CBOM BO3PAKECHUS;

- TIPENICTABIATh PE3yJIbTaThl PCIICHUS 3a/a4d, JKCIIEePH-



MEHTa, MCCJIENOBAHUS, IPOEKTAa; CaMOCTOATEIBLHO BBIOMpAThH
(opmaT BBICTYIUICHHSI C YYETOM 3a7ad MPE3CHTAIMH U OCOOCH-
HOCTEH ayJUTOPHUH.

CoTpyIHUYECTBO:

- IOHUMAaTh U UCIOJIb30BaTh IPEUMYILIECTBA KOMaHIHON U
VHJUBUAYAJILHONW paOOTHl MpU pEIICHUN YYEeOHBIX MaTemMaThde-
CKMX 3a/a4; IIPUHUMATh 1I€JIb COBMECTHOW JNE€SATEbHOCTH, IlJia-
HHUPOBaTh OpPraHU3AllMI0 COBMECTHOM paboThl, paclpencssTh BU-
Il paboT, 1OroBapuBaThCsl, 00CYXAaTh MPOILIECC U pe3yJIbTaT pa-
00TBI; 00001IaTH MHEHHS HECKOJILKUX JIIOJIEH;

- Yy4acTBOBAaTh B T'PYIIOBBIX gopmax paboThl (0OCyxie-
HUSI, OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMBI U Jp.); BBIIOIHSITH
CBOIO 4acTh pabOThl U KOOPAWHUPOBATH CBOU JIEHCTBUS C APYTHU-
MM 4JieHaMH KOMAaH/[Ibl; OLIEHMBATh KAueCTBO CBOETO BKJIaJa B
OOIMI TPOAYKT MO KpUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHH-
KaM¥ B3aUMOJICHCTBUSI.

3) YHuBepcalbHbIE PEryJIATUBHbIE NEUCTBUS oOecre-
yuBaloT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U YKW3HEHHBIX
HaBBIKOB JINYHOCTH.

Camoopranuzanusi:

- CaMOCTOATEJIbHO COCTaBJISTh IUIaH, AJITOPUTM PEIICHUS
3amaun (WJIM €ro 4YacTh), BBIOUPATH CIOCOO pEeIIeHHs ¢ yIETOM
HMMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeH-
TUPOBATh U KOPPEKTUPOBATH BApHUAHTHI PEUICHUN C y4ETOM HO-
BO# MH(GOpPMAIIHH.

CaMOKOHTpPOJIb:

- BIIaJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MPO-
1ecca u pe3yJibTaTa pelieHus MaTeMaTHYeCKOU 3a/1a4uu;

- OpeABUNETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH
MpU PElIeHUHU 3aJ1a4ui, BHOCUTh KOPPEKTHUBHI B JEATEIHLHOCTh Ha
OCHOBE HOBBIX OOCTOSATENIHCTB, HAMJAEHHBIX OIIMOOK, BBISBJICH-
HBIX TPYJIHOCTEH;

- OLICHUBATh COOTBETCTBHUE PE3yJbTaTa IESITEIBHOCTH I10-
CTaBJICHHOH 1IEJTM U YCIOBUSIM, OOBSICHATHh IPUUUHBI IOCTHKEHUSI
WA HEJOCTHMIKEHUS I1IeNd, HaXOAWUTh OIIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3VYJIbTATBI
[IpenmeTrHble pe3ynbTaThl OCBOCHUS paboueil porpaMMbl
[0 MaTeMaTHUKe MPEACTaBJICHBI MO TofaM OOyYEeHHS B CIEIyIO-



UX pa3genax MporpaMMbl B paMKaxX OTACIBHBIX KypcoB: B 5—6
Kiaccax — Kypca «Maremarnka», B 7—9 Kjaccax — KypcoB
«Anrebdpay, «I'eomeTpus», «BeposITHOCTb U CTATUCTUKAY.

Pa3zBuTHe nOrMYECKUX MPEICTABICHUI U HABBIKOB JIOTH-
YECKOr0 MBIIUICHUS] OCYIIECTBIISICTCSI HAa MPOTSIKEHUU BCEX JIET
00yd4eHUs] B OCHOBHOM IIKOJIE B paMKaxX BCEX Ha3BaHHBIX KYpPCOB.
[Ipeamnonaraercs, 4TO BBIITYCKHHUK OCHOBHOM IIKOJIBI CMOYET
CTPOUTH BBICKA3bIBAHUSI U OTPHUIIAHUS BHICKA3bIBAHWM, paCIlO3HA-
BaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUSI, TPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, OBJIAJICET MOHITHUSIMH: OIpPENICIICHUE, aKCHOMa,
TeopeMa, T0Ka3aTeIbCTBO — W HAYYHUTCSI MCIIOJIb30BaTh UX MPHU
BBINIOJTHEHUN YUY€OHBIX U BHEYUEOHBIX 3a/a4.

PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «MATEMATUKAY.
5-6 KJIACCBI
COJIEPX XAHME YUYEBHOI'O KYPCA (ITO I'OJIAM OBYUEHUST)
S KJace

Harypanbnsie uncna u Hyb

HarypanpHoe umcino. Psa HaTtypanbHbix uucen. Ywucio 0.
N306paxenne HaTypaJbHBIX YHMCEI TOYKAaMU Ha KOOpPJIMHAT-
HOW (YUCIIOBOM ) TIPSIMOM.

[Tosunmonnas cucrema cuuciaeHus. PuMmckast Hymepanus Kak
NpUMEpP HEMO3UIIMOHHOW CHUCTEMBbI cuucieHus. JlecsaTuu- Has
CHCTEeMa CUHCIICHUS.

CpaBHeHHE HATypaJIbHBIX YHCEN, CPAaBHEHUE HATYpPaJbHBIX
yucen ¢ HynéM. CrocoObl cpaBHeHUs. OKpyTiIeHHE HATypalb-
HBIX YHCEeJ.

CroxeHne HaTypallbHBIX YHCEJ; CBOHCTBO HYJSI MPHU CIO-
JKeHHH. BplunTaHue kak JeicTBHE, OOpaTHOE CIOKEHHUIO.
YMHOXEHHE HaTypaJIbHBIX YHCEN; CBOMCTBA HYJIS U €IUHUIIBI
npu yMHOKeHuU. JleneHne kak aeiicTBue, 0OpaTHOE YMHOMXKE-
HU0. KOMIIOHEHTHI 1eMCTBUM, CBI3b Mexay HUMU. [IpoBepka
pesynbTaTa apudmerndeckoro aeictBus. [lepemecturensHoe
U codYeTaTellbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U yMHOXE-
HUS, pacTipeIeUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OyKB 1711 0003HAYCHHSI HEU3BECTHOTO KOM-

MOHEHTA U 3aIIUCH CBOWUCTB apU(PMETUUECKUX TEHCTBUM.



Jlenurenyn U KpaTHbIE 4YKCIIA, PA3JI0KEHUE HAa MHOXKUTEIIH.
[Ipocteie u coctaBHble uncna. IlpusHaku nenumocTtu Ha 2, 5,
10, 3, 9. JleneHne ¢ OCTaTKOM.

Cremnenb ¢ HAaTYpaIbLHBIM MMOKa3aTeJIeM. 3aluch YUCiia B BU-
JI€ CYMMBI Pa3psAHBIX CIIaracMbIX.

YucnoBoe BbeIpakeHUE. BbpIUKCIEHUME 3HAYEHUN YHCIOBBIX
BBIPAKCHUI; MOPSAIOK BBINOJHEHUs JeucTBuil. Mcnonb3oBa-
HUE IIPHU BBIYHUCIICHUSX IIEPEMECTUTEIIBHOTO U COYETATEIIBHOIO
CBOMCTB (3aKOHOB) CJIOK€HHUS W YMHOXXEHUS, pacrlpeiesv-
TEJILHOTO CBOMCTBA YMHOKECHUS.

Hpobu
IIpencraBnenne o ApodU Kak croco0e 3arvcyu YacTH BEJH-

yuHBL. OOBIKHOBEHHBIC JIpoOU. [IpaBHIIbHBIC I HETIPABIIIHHEIC
npo6u. CmemranHast 1poOb; MPEACTaBICHUE CMENIaHHOW JPO-
Ou B BUJIC HEMPABWIHHOU NPOOUM W BBIJICIICHUE IIEJIOW YacCTH
YpCclia U3 HEempaBUJIbHOW npodu. M3o0pakeHue apober Tod-
KaMHM Ha YUCJIOBOM mpsimoii. OcHOBHOE cBOMCTBO apodu. Co-
kparnieHue apooei. [IpuBenenune npodu kK HOBOMY 3HaMEHATe-
mto. CpaBHEHHE IpOOEi.

CnoxeHne W BBIYMTAHUE ApoOEH. YMHOKEHUE U JCJICHUE
Npo0Oeii; B3auMHO-00paTHbIe apobOu. HaxoxneHnue yactu 1e-
JIOTO U LEJIOTO IO €ro YacTH.

Hecsatuunasa 3anuchk Apobeit. IlpeacraBienue necITUUHON
Ipobu B BHUAE OOBIKHOBEHHOW. M300pakeHne ecATUYHBIX
npobeit ToukaMu Ha 4MCIIOBOM Tpsmoil. CpaBHEHUE JeCSITHUY-
HBIX JIPOOCH.

ApudmeTrndyeckue AEUCTBUS C JECATUYHBIMH JIPOOSMH.
OxpyrieHue NecITUUHBIX APOOECH.

PerieHue TeKCTOBBIX 3a4a4

Pemienne TEKCTOBBIX 3aad apuPMETHYECKHUM CIOCOOOM.
Pemenue noruueckux 3anay. Pemenue 3agad nepebopom Bcex
BO3MOXKHBIX BapvaHTOB. Vcmionb30BaHUe MpPH pEIICHUU 3a7a4
TAOJIMI] U CXEM.

Pemenue 3aaa4d, CoacpiKamumux 3aBUCUMOCTHU, CBA3BIBAIOIIIHUC



BEJIMYUHBI: CKOPOCTh, BPEMSI, pACCTOSIHUE; 11€HA, KOJIUYECTBO,
CTOUMOCTh. ENWHUIIBI U3MEpPEHHs: MacChl, 00BEMa, IICHBI;
paccTosiHUsI, BpEMEHU, CKOpPOCTH. CBSA3b MEX]y €IUHUIIAMH
U3MEPEHUS KAXKJIOU BEIIMYUHBI.

Pemienne oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenue MaHHBIX B BUJIE TaOJUI], CTOJIOYATHIX JIHA-

rpaMm.

Harnsnnas reomerpus

Harnsigaeie npeacrasienust o gurypax Ha MIOCKOCTH: TOY-
Ka, MpsiMas, OTPe30K, JIyd, yroJ, JOMaHasi, MHOTOYIOJIbHUK,
OKPY’KHOCTb, Kpyr. Yroi. [Ipsmoii, ocTpslil, Tylol u pa3Bép-
HYTBIN yIJIBI.

Jlnmuaa oTpe3ka, METpUUECKHUE €IUHUIIBI JUTUHBL. [[muHa 10-
MaHoOM, NepuMeTp MHoOroyroybHuka. M3mepenue u mocrtpoe-
HHE YTJIOB C MOMOIIIbIO TPAHCIIOPTHUPA.

Harnsannusie npencrasienus o purypax Ha MIIOCKOCTH: MHO-
FOYTOJIbHUK; MPSIMOYTOJbHUK, KBAJApaT, TPEYrOJIbHHUK, O pa-
BEHCTBE QUTYP.

H3o0pakenne ¢uryp, B TOM 4YHCIIEe Ha KIEeT4aTOW Oymare.
ITocTpoenne kKoHpUTypauii U3 YacTeil MPsIMOU, OKPY>KHOCTH
Ha HEJIWHOBAaHHOM u kieryaToi Oymare. lcnonb3oBaHue
CBOICTB CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaApaTa.

[Inomane OpsSMOYroJIbHUKA U MHOTOYTOJBHHKOB, COCTaB-
JICHHBIX U3 MPSIMOYTOJBHUKOB, B TOM 4mcie ¢uryp, uzodpa-
JKEHHBIX Ha KjeT4aTod Oymare. EquHMIBI U3MepeHus Iionia-
.

Harnsnnasie peacraBiaeHuss 0 MPOCTPAHCTBEHHBIX (UTYpax:
NPSAMOYTOJBHBIM MapajuieNenuren, KyO0, MHOTOTPaHHUKH.
N3006paxkeHnne MpoCTEUIINX MHOTOTPAaHHUKOB. Pa3BEpTkH Ky-
6a u napamtenenunena. Coznanue MojieNieli MHOTOTPAaHHUKOB
(n3 Oymaru, IpoOBOJIOKH, TIACTHIIMHA U JIP.).

OO0BEM TIPSIMOYTONIFHOTO Tapasienenunena, kyoa. Equnu-
1Bl I3MEpPEHUsT 00BEMA.



6 xitacc

Harypanbnslie yncia

ApudmMeTndeckue IeUCTBUS ¢ MHOTO3HAYHBIMU HATYPAJIb-
HBIMH YHCJIaMU. UHUCIIOBBIE BBIPAXKEHUS, NOPANOK ACUCTBHUIA,
HCTIOJIb30BaHUE CKOOOK. lCIoNb30BaHUE MPH BBIYUCICHUSX
MEPEMECTUTEIBHOTO U COYETATEIILHOTO CBOMCTB CIOXKEHUS U
YMHOXXEHUSI, PpacOpeleaUTEIbHOIO CBOWCTBA YMHOKECHHUS.
OxpyrieHne HaTypadbHBIX YUCEIL.

JlenuTtenu v KpaTHBIC YUCIIa; HAMOOIBIIIUN OO JETUTETh
U HauMeHbIee obiiee kpaTHoOe. JleTMMOCTh CyMMBI U TIPOU3-
BeJeHus. JlemeHue ¢ 0CTaTKOM.

Hpobu

OObIkHOBEHHAs ApoObh, OCHOBHOE CBOMCTBO ApOOM, COKpa-
meHue apoodeit. CpaBHeHHE W yropsigodnBaHue apobeii. Pe-
IIEHME 3a0a4 Ha HAaXO0KACHHUE YACTH OT 1I€JI0r0 U IEJIOTO 110 €r0
gactu. JIpoOHOe umMcCiIO Kak pe3yiapTaT pAejieHus. Ilpen-
CTaBJICHUE JICCATUYHOU ApOOH B BUIC OOBIKHOBEHHOM ApOOH U
BO3MOYKHOCTh TPEACTABICHUS OOBIKHOBEHHOW IpOoOU B BHUJIE
necaTUIHOM. JlecsaTuaHbie APoOU U MEeTpUYECKasi CUCTEMa Mep.
Apudmernyeckue JIEUCTBUS UM YHCIOBBIC BBIPAKEHHS C
OOBIKHOBEHHBIMH U JICCATUYHBIMU JIPOOSMU.

OtHomieHnue. JleleHue B JaHHOM OTHOIICHHUH. Macirao,
npornopuus. I IJpumeHeHne npornopiuii Npy peiieHu  3a1a4.

[lonsiTue nporeHTa. BeIaucieHne mporeHTa OT BEIUYUHBI U
BEJIMYUHBI 1O €€ MPOLEHTY. BripaxkeHrEe MPOIEHTOB AECATHY-
HBIMU JpoOsiMu. PemeHue 3amad Ha mporeHTHL. BeipakeHue
OTHOIIIEHUSI BETMYUH B MIPOIEHTAX.

ITosnoxxuTenbHbIE U OTPULIATEIBHBIE YUCTIA

ITonoxxurenbHble U OTpULATENbHBIC 4Mucia. Llensle 4wucna.
Mopaynes 4yucia, TeOMETpUUYECKass HHTEpHpeTanus MOIYJIss
yucna. M300pakeHue yucen Ha KOOpAWHATHOW mpsimoil. Huc-
noBble MpomexyTku. CpaBHeHue uucen. Apudmernueckue
JIEUCTBUSA C MIOJ0KUTEIBHBIMUA U OTPULIATEIIBHBIMU YUCIIAMU.



[IpsimoyronpHas cucteMa KOOpAMHAT Ha muiockoctu. Koop-
JTUHATHI TOYKW Ha TUIOCKOCTH, abciucca u opauHara. [locrpo-
€HHe TOYCK U (PUryp Ha KOOPIAUHATHOU IJIOCKOCTH.

BykBeHHBIEC BEIpa)KCHUS

[Ipumenenne OyKB IJisi 3allUCH MaTEMaTHYECKHUX BBIpaKe-
HUI U npeqyiokeHuil. CBolicTBa apu(MeTHUEeCKUX JAEHCTBUM.
BykBeHHBIE BBIp2KEHHSI W YUCIIOBBIE TOJICTAaHOBKH. ByKBeH-
HbI€ pPAaBEHCTBA, HAXOXJEHHWE HEU3BECTHOIO KOMIIOHEHTA.
®opmyisl; GOpMYJIbI IEPUMETPA U MJIOMIAAN MPSIMOYTOJIbHU-
Ka, KBajipaTa, 00bEéMa mapassesenuneaa u Kyoa.

Penrenne TekCcTOBBIX 3a0a4

Pemenne TekCTOBBIX 3amad apuMETHYECKHM CIIOCOOOM.
Pemenne nornueckux 3amad. Pemenue 3amaq mepebopom Bcex
BO3MOKHBIX BapHAHTOB.

Pemenue 3agau, cogepralnx 3aBUCUMOCTH, CBSI3BIBAIOIIUX
BEJIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSHUE; 1I€Ha, KOJINYECTBO,
CTOUMOCTh; TIPOU3BOAUTEIILHOCTh, BpeMs, OOBEM pabOTHI.
Enununnel n3MepeHusi: Macchl, CTOUMOCTH; PacCTOSIHUS, Bpe-
MEHH, CKOpOCTU. CBsI3b MEXAY €IMHUIIAMH HU3MEPEHUS Kax-
OO BEJIUYNHEL.

Pemienue 3ama4, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPLHO-
HaJIbHOCTBIO BEJIMYMH, MPOLIEHTAMH; PEIIeHHE OCHOBHBIX 3a-
Jla4d Ha pOOU U MPOLCHTHI.

Ouenka v MPUKHUJIKA, OKpyTJeHHue pe3ynbTaTa. CocTas-

JieHre OYKBEHHBIX BBIPAKEHUH IO YCIOBUIO 3aaUH.

[IpencraBnenne MaHHBIX C MOMONILIO TAOIUI] U JUArpaMM.
Cronbuateie THarpaMMbl: YTEHHE U MOCTpoeHue. UTeHue Kpy-
TOBBIX THArPaMM.

Harnsannas reometpust

Harnsannasie npeacraBneHus o ¢Gurypax Ha MIOCKOCTH: TOY-
Ka, MpsMas, OTPE30K, JIyd, Yroj, JJOMaHasi, MHOTOYTOJbHHUK,
YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

BzanmHoe pacnosioxkeHune AByX MPSAMBIX Ha MJIOCKOCTH, MHa-



pajuiebHbIE MpsAMbIE, NEPIEHAUKYJIApHbIE NpsiMble. M3Mepe-
HHUE PACCTOSIHUM: MEXIy ABYMsI TOUKaMM, OT TOYKHU 110 IIpsi-
MOM; JUIMHA MapILIPyTa HA KBAJPAaTHOM CETKE.

H3mepeHune u NocTpoOEHHUE yITIOB C IMOMOUIBIO TPAHCIIOPTHU-
pa. Buael TpeyroabHUKOB: OCTPOYTOJIBHBIM, IIPSIMOYTOJIBHBIN,
TYHNOYTOJIbHBIM, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUN. YeTbI-
PEXYTOJIbHUK, NMPUMEPBl YEThIPEXYTOJIbHUKOB. [IpsiMoyrosb-
HUK, KBaIpaT: UCIIOJIb30BAHUE CBOMCTB CTOPOH, yIJIOB, AUAr0-
Hanei. I300paxeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBaH-
HOW OyMare ¢ MCIOJIb30BaHUEM LIMPKYIIS, TUHEHKH, YrOJIbHHU-
Ka, TpaHcrioptupa. [loctpoenus Ha kieruaroil Oymare.

[Tepumerp MHoroyronpHuka. [lonsitue miomanu ¢Gurypsi;
€IMHUIBI u3MepeHus iomanu. [IpubnmxéHHoe u3MepeHue
mwiom@aau ¢Guryp, B TOM 4YHCiI€ Ha KBajpaTHoul cerke. Ilpu-
OMMKEHHOE U3MEPEHUE JITTUHBI OKPY>KHOCTH, TIJTIOLIAAN KpyTa.

CuMMeTpus: LIEHTpaIbHAs1, OCEBasl U 3€pKajbHAsi CHMMETPHH.
[TocTpoenne cuMMeTpUYHBIX DUTYD.

Harnsanele npeacTaBieHnst 0 IPpOCTPAHCTBEHHBIX (Urypax:
napajuienenunen, KyO, npu3Ma, NUpaMHuaa, KOHYC, LUIUHID,
map u cdepa. M3o0pakeHne NPOCTPAHCTBEHHBIX QHUTYP.
IIpumepsl pa3BEPTOK MHOIOIPAHHUKOB, LUJIHWHApPA U KOHYCA.
Co3pnanue mozenel NpOCTpaHCTBEHHBIX (uryp (u3 Oymaru,
IIPOBOJIOKH, IUIACTWJIMHA U JI.).

[lonsatne oObEMa; enuHUIBI HU3MepeHHs o0bEMa. OO0BEM
MPSIMOYTOJILHOIO Mapasuiesienunena, Kyoa.



IUIAHUPYEMBIE HPEJIMETHBIE PE3VJIbTATBI OCBO-
EHUS PABOYEN IPOTPAMMBI KYPCA (IIO0 T'OJAM
OBYUYEHU)

OcBoenne yueOHOTO Kypca «Maremarnka» B 5—6 Kjaccax
OCHOBHOH IIKOJIBI JIOJDKHO OOecrednBaTh JAOCTHXKEHHUE Clle-
TYIOIIUX MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTaTOB:

5 xnacc

Yucna v BEIYUCIICHUS

— TlonuMarh W TPAaBUIBHO YyHOTPEOJSITH TEPMHUHBI, CBS-
3aHHBIC C HATypaJIbHBIMH YHCJIaMU, OOBIKHOBCHHBIMU M JIECSI-
TUYHBIMU JPOOSIMHU.

— CpaBHUBaTh W YIOPSAJOYMBATH HATYpAJIbHBIC YHCIIA,
CpPaBHUBATH B MPOCTECHINMNX CITydasx OOBIKHOBEHHBIC IPOOH, JIe-
CATUYHBIE APOOH.

—  CoOOTHOCHTH TOYKY Ha KOOPJMHATHOW (YHCIOBOW) TIpsi-
MOM C COOTBETCTBYIOIIIUM €i YHCIOM U M300pakaTh HATypallb-
HBIC YK CJIa TOYKAaMHU Ha KOOPIMHATHOHN (YUCIIOBOM) MPSMOIA.

—  Broimonuars apudmeTnyueckrue AEHCTBUS C HAaTypaibHbI-
MM YHCIIaMU, C OOBIKHOBEHHBIMH JIPOOSMU B MPOCTEUIINX CITY-
yasx.

—  BBINOAHATH TIPOBEPKY, MPUKHUIKY pe3yJibTaTa BBIYHCIIE-
HUI.

—  OKpyrisTh HaTypaJbHbIE YHCIIA.

Pernenune TeKCTOBBIX 3a7a4

— Pemmate TekcTOBBIC 3aaUN apI/Iq)MeTI/I‘-IeCKI/IM CIIOCOOOM U
C TIOMOIIBIO OPraHHU30BAHHOI'O KOHCYHOI'O Hepe60pa BCEX
BO3MOJXHBIX BAPUAHTOB.

- Pemniate 3aga4uu, coAacpiKamue 3aBUCUMOCTH, CBA3BIBANO-
e BCIIMYUHBI: CKOPOCTB, BPCMs, pACCTOAHUC, IICHA, KOJINYC-
CTBO, CTOUMOCTD.

- Hcnoap3oBaTth KpaTKUC 3aIlliCH, CXCMBbI, Ta6J'II/II_U>I, 000-
3HAYCHUS IIPHU PCIICHHUH 3a/1a4.

- Ilonp30BaTbCsi OCHOBHBIMHU €OUHHIIAMU HU3MECPCHUA: 1IC-



HbI, MacChbl; pacCTOSIHUS, BPEMEHH, CKOPOCTH; BbIpaKaTb OIHH
€JIMHULIBI BEJIMYUHBI YepE3 APYyTHUeE.

—  HW3Bnekarth, aHAIM3UPOBATh, OIICHUBATH HWH(GOPMAIIHIO,
MPE/ICTaBJICHHYIO B Ta0lWIle, HA CTOJOYATOM aUarpaMme, WH-
TEPIPETUPOBATH MPEACTABIIEHHBIC JAHHbBIE, UCIOJb30BaTh JIaH-
HbIE NIPU PELICHUHU 3a7a4.

Harnsnnas reomerpus

— Ilonp30BaThCsi TEOMETPUYECKUMHU TOHSTHUSMH: TOYKA,
npsiMasi, OTPE30K, Jy4, yroj, MHOTOYTOJIbHHK, OKpPY>XHOCTH,
KpyT.

—  IlpuBonuTh mpuMeEpHl 00BEKTOB OKPYIKAIOIIETO MUPA,
MMEIOIINX (OPMY M3yYEHHBIX TEOMETPHIECKUX (DHUTYD.

—  Hcnonb30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YTJIaMU:
BEpIITMHA CTOPOHA; C MHOTOYTOJFHUKAMU: YTOJI, BEPIINHA, CTO-
pOHa, THAaTOHAJb; C OKPYKHOCTBIO: painycC, AUAMETP, IICHTP.

—  HM300paxkaTe HW3yde€HHBIC TEOMETpUYECKHE (DUTYpHI Ha
HEJIMHOBAaHHOM M KJeT4aToM Oymare ¢ IOMOUIbIO LUPKYJIS U
JINHEUKU.

— Haxoaute MIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MeE-
pEHUEM C ITOMOIIbIO JIMHEHKU, CTPOUTh OTPE3KH 3aJIaHHOU JJIn-
HBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca.

— MHcnonp3oBaTh CBOWCTBAa CTOPOH M YIVIOB MPSIMOYTOJIb-
HUKa, KBaJipaTa /Uil UX MOCTPOCHUS, BBIYMCICHUS IUIOLIATU U
nepuMeTpa.

—  BbluucasaTe nepumeTp U IUIOMIAAb KBajpara, IpsMO-
yTOJbHUKA, (DUTYDP, COCTABICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM
yucie Guryp, n300paxEHHbBIX Ha KJIeT4aToi Oymare.

— Ilonp30BaThCsi OCHOBHBIMU METPUYECKUMH E€IUHUILIAMHU
W3MEepeHus JUIMHBI, IUIOLIaAN; BhIpakaTh OJHHU €JUHULIBI BEJIH-
YUHBI Yepe3 JIpyTHe.

— Pacno3naBare mnapaienenumnen, KyO, HCIIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo rpaHb, U3MEPEHUS; HAXOIUTh
W3MepeHus napajuienenuneaa, Kyoa.

—  Bboluucaate 00bEM Ky0Oa, mapaiienenuiiena o 3ajaaH-



HBIM U3MCPCHUAM, ITOJIB30BATHCA CAUMHUIIAMU U3MCPCHUA 00BE-
Ma.

i Pernrate HECIOXKHBIC 3aJaur Ha U3MCPCHUC I'COMCTPUYIC-
CKUX BCJIMYUH B IPAKTUYCCKUX CUTYyaAlUAX.

6 xitacc

Yucna v BBIYUCICHUSA

— 3HaTh ¥ NOHUMATh TEPMHHBI, CBSI3AHHBIC C PA3IMYHBIMHU
BUJAaMHU YHCEIl U CIIOCO0AMU UX 3alHUCH, NEPEeXOIUTh (€CIU 3TO
BO3MOYKHO) OT O/THOM (hOpMBI 3aIIUCH YHCa K IPYTrOil.

— CpaBHUBATh W YNOPSIOYMBATH II€JIbIC YHCIA, OOBIKHO-
BEHHBIE U JECSATUYHBIE NPOOU, CPaBHHUBATHL YHUCIIA OJHOTO H
pa3HbIX 3HAKOB.

—  BremonHsaTh, codeTtass yCTHBIE M THCHBMEHHBIE TPUEMBI,
apupMeTHUECKHEe JCHCTBHUS C HATypaJbHBIMH W I€JIBIMH YHC-
JlaMH, OOBIKHOBEHHBIMH M JECSITUYHBIMU IPOOSMH, IOIOKH-
TEIBHBIMU U OTPULIATEIBHBIMA YUCIAMHU.

—  DBpruucnaaTe 3HA4YE€HHUS YMCIIOBBIX BBIPAXKEHUM, BBINOJI-
HSTh NIPUKHUAKY U OLIEHKY PE3yJIbTaTa BBIUYHUCICHUI; BBIIOIHATh
npeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHHII HAa OCHOBE CBOWCTB
apu(pMETUIECKUX JSUCTBUH.

—  CoOOTHOCHUTH TOYKY HAa KOOPJUHATHON NPSIMOU C COOT-
BETCTBYIOILIUM €i1 UUCIIOM U U300pa)kaTh YKClia TOUKaMH Ha KO-
OpPAMHATHOW NPSIMOI, HAXOAUTh MOJYJb YHUCIHA.

—  COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAH-
HAT C KOOPJAMHATAMU 3TOU TOYKH.

—  OKpyrisTh Ledble Yucia U JECATUYHBIE NPOOU, HAXO-
JATH TPUOTUKEHUS YUCEIL.

YuciaoBble U 6yKBeHHLIe BbIPA’KCHUA
- Ilonumats u yl'IOTpe6J'I$ITL TCPMHUHBI, CBA3aHHBIC C 3alln-
CbIO CTCIICHU 4YMCJId, HAXOOUTH KBaJApaTrT U Ky6 qyuciia, BbIYHUC-
JISAITh 3HAYCHUA YN CIIOBBIX BBIpa)KeHHfI, coacprKalux CTCIICHU.
- Ilonp30Batbcs IpU3HaKaMHU JACIIMMOCTH, PACKIaAbIBATH
HATYpPaJIbHBIC YHUCJIa Ha IPOCTBIC MHOXKHUTCIIN.



—  Tlomp3oBaTbest MacmTaboM, COCTaBISITH TMPOIMOPLIHH U
OTHOIIICHHS].

—  MHcnonws3oBaTh OYKBBI JUIsi OO03HAYECHHS YHCEN MPU 3a-
MUCH MaTEeMaTUYECKUX BBIPAKECHUN, COCTAaBIISTh OYKBEHHbBIC
BRIpaXKEeHUSI U (HOPMYJIbI, HAXOAUTH 3HAYCHUSI OYKBEHHBIX BBI-
paXeHUH, OCYIISCTBIISISI HEOOXOIUMBIC MOJICTAHOBKUA U TIPEO0-
pa3oBaHMUs.

—  HaxoauTs HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Penrenne TekcTOBBIX 3a0a4

— Pemarp MHOromaroBble TEKCTOBBIE 3aJadyu apupMeTH-
YECKUM CIIOCOOOM.

—  Pemartp 3amaun, cBA3aHHBIE C OTHOIIICHHUEM, TIPOIIOPIIHO-
HAJIBHOCTBIO BEJIMYMH, MPOIIEHTAMH; PEIiaTh TPU OCHOBHBIC 3a-
Jladqu Ha IPOOU U TIPOIICHTHI.

—  Pemartp 3amaum, comepikaipe 3aBUCUMOCTH, CBSI3bIBAIO-
M€ BEJIMYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJIMYe-
CTBO, CTOMUMOCTb; ITPOHU3BOJIUTEIIFHOCTh, BpeMs, 00bEMa pabo-
ThI, UCIIOJIB3YSI apu(PMETHUYECKUE ACHCTBUS, OLICHKY, TPUKHUIKY;
MO0JIb30BaThCs E€IMHUIIAMH HU3MEPEHUs COOTBETCTBYIOIIUX BeE-
JINYUH.

—  CocraBisaTh OyKBEHHBIE BBIPaXXEHUSI MO YCIOBHIO 3aja-
Yu.

—  H3Buekats uH(popmMaIuio, npeacTaBlIeHHy0 B TabIuIax,
Ha JIMHEHHOM, cTONOYaTON MM KPYyTrOBOM AuarpaMmax, UHTEp-
MPETUPOBATh IPE/ICTABICHHBIE JIAHHBIC; UCIIOJb30BATh JIAHHbIC
IIPYU pELICHUY 3a/1a4.

—  IIpeacraBusate MHGOPMAILHIO C TOMOIIBIO TaOIHUI, JU-
HEWHOH U cTon0uYaToi quarpamm.

Harnsgnas reomerpus
— IlpuBomuTh mnpuMepbl OOBEKTOB OKPYXKAIOIIETO MUpa,
UMeoIMX (GOpMy H3YUYEHHBIX T'€OMETPUYECKHUX IIJIOCKUX U
MIPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PaBHBIX U CHUMMETPUY-

HBIX QUryp.
—  H3oOpaxaTh C MOMOIIBIO IIUPKYJIS, TUHEUKH, TPAHCIIOP-



THpa HA HEIMHOBAHHOM M KJIETYATOW OymMare M3y4eHHbIC ILIOC-
KHe reoMeTpuyeckue (Urypsl U KOH(MUTyparuu, CHMMETpUY-
HbIE (UTYPHI.

— Ilosb30BaTbCsd IEOMETPUUECKUMM IOHATUSMU: PABEH-
CTBO (UTYp, CHUMMETpPHS; UCIOJIH30BaTh TEPMHUHOJIOTHIO, CBSI-
3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, LICHTP CUMMETPUU.

— HaxoauTe BeIWYMHBI YITIOB HM3MEPEHHEM C IOMOIIBIO
TPAaHCIIOPTUPA, CTPOUTH YIVIBI 3aJaHHOW BEJIWYMHBI, I10Jb30-
BaThCs MPU PELICHUM 33Jad TPajyCHOM MEpPOW YIJIOB; pacro-
3HaBaTh HA YepTEKax OCTPBIM, NPSIMOU, pa3BEPHYTHIA U TYIIOU
YIJIBL.

—  Bpraucnares 1mHy J10MaHOM, TEPUMETP MHOTOYTOJIBHH-
Ka, MOJIb30BAThCS €AWHUIAMHA W3MEPEHMS JJIMHBI, BBIPAXKATh
OJIHU €IWHUIIBI U3MEPEHUS JUTMHBI Yepe3 Jpyrue.

—  Haxoautbk, uCnosb3ys 4epTEXHBIE UHCTPYMEHTHI, pac-
CTOSIHUSI: MEXIY ABYMSI TOYKAMH, OT TOYKH JO NPSMOU, JJINHY
IyTH Ha KBAJIpATHOM CETKE.

—  Bbruucnars miomans GuUryp, COCTaBICHHBIX W3 MPSIMO-
YIOJIbHUKOB, UCIIOJI30BaTh pa3OneHne Ha MPSIMOYTOJIbHUKHY, Ha
paBHbIE (UTYPBI, TOCTPAUBAHUE /10 MPSMOYTOJIBHHKA; MMOJIb30-
BaTbCsl OCHOBHBIMM €IMHHUIIAMM HM3MEpPEHUs IUIOLIAJH; BbIpa-
’KaTh OJHU €AVHULIBI U3MEPEHUS TUIOIIAAN Yepe3 ApyTHE.

— Pacno3naBaTh Ha MOJENISIX U U300paKEHUSIX MUPAMUILY,
KOHYC, LWIMHJAP, HCHOJIb30BaTh TEPMUHOJOTHIO: BEpUIMHA,
pebpo, rpaHb, OCHOBaHHE, Pa3BEPTKA.

—  H3oOpaxarp Ha KiIeT4aTOl Oymare mpsMOyTOJIbHBIN Ta-
paJuUIeNIenuIIe .

—  Bbluucaate 06bEM IpsIMOYTOJIBHOTO Mapajuiesienunena,
Ky0a, 10JIb30BaThCsl OCHOBHBIMU €MHUIIAMU HU3MEPEHUsI 00bE-
Ma; BbI

— Pemarp HeclIOKHBIE 3a7ja4yd HA HAXO0XXIECHUE I'€OMETPHU-
YECKUX BEJINYMH B MPAKTUYECKUX CUTYaLIHUsIX.



TEMATHUYECKOE TUIAHUPOBAHUE YYEBHOI'O KYPCA (ITO T'OJIAM OBYUYEHHSI)
5 xiacc (ae menee 170 u)

Ha3ssanmue paspgeina (te-
MbI) Kypca (4McJjI0 4a-

OcHoBHOE coaepskaHue

OcHOBHBIE BU/IBI 1eSITEJILHOCTH

Hcnoansyembie S0P

coB) o0y4aromuxcs
Harypaiabubie  umcaa. | JlecstuaHas cucrema | YuraTh, 3ammchiBaTh, cpaBHHBaTh | https://resh.edu.ru/
JeiicTBHsI ¢ HATypaib- | CIYUCICHUS. PsiiT HATYpalib- | HaTypanbHbIe YHCIa; Mpeaiaratb W 00-
HBIMHYHCJIAMI HBIX 4Mcell. HaTypajbHbIA | CY/KIATh  CHOCOOBI  YIOPSAOYMBAHUS
(43 9) psin. Yucno 0. Harypans- | 4mcen.

HBIE YHCJa HAa KOOpIAHHAT-
HOM 1psimoii. CpaBHeHUe,
OKpyTJICHHE HaTypaJbHBIX
qHCeIl.

ApudmeTniyeckne IeHCTBUS
C HaATypaJbHBIMH YHCIIAMH.
CpoiicTBa HYJSI IPU CIOXKe-
HUM W YMHOXXCHHUH, CBOH-
CTBa EIHWHHIBI IIPH YMHO-
skeHuH. llepemecturenbHOE
M codYeTaTeIbHOEe CBOMCTBa
CIIO)KEHHSI W YMHOJXXCHHSI,
pacrpeenuTesIbHOe  CBOM-
CTBOYMHOYEHHSI.

JlenuTenu w KpaTHBIE YHUCIIa,
pa3Jjio)keHme  4Yuciia  Ha
MHOXHUTEe. Jleimenme ¢
ocrtatkoM. [Ipocteie m co-
cTtaBHbIe uucia. [Ipu3Haku
nenmumocTtH Ha 2, 5, 10, 3,
9.

CreneHb C HaTypaJlbHBIM
MOKa3aTesIeM.
YucaoBblie BBIPAKCHUS;

MOPAZIOK JICHCTBHUIA.
Permenne TeKCTOBBIX 3a1a4
Ha Bce apu(pMeTHIeCKHe
JACHUCTBUSI, HA IBHOKCHHUC U
NOKYIIKH

HN3006pakaTh KOOPIAWHATHYIO NPSMYIO,
oTMedYaTh YHCJIa TOYKAMH Ha KOOPIH-
HAaTHOM IIpsMON, HaXOAMThb KOOpIHU-
HATHI TOYKH.

Hcciuenosars cBOiiCTBAa HaTypaJbHOIO
psina, uncen 0 u 1 mpu CIOXEHUH U
YMHO>KEHHH.

Hcnoabp30BaTs NMPaBHUIO OKPYTJICHUS
HATypaJIbLHBIX YHCEIL.

BemoJsiHaTe apudMerndeckue Jeii-
CTBHSl C HATYypaJILHBIMH YHCIAMH, BBI-
YUCJATH 3HAYSHHsI YHCIOBBIX BEIpa-
JKeHHI Co CKOOKaMH U 6€3 CKOOOK.
3anuchIBaTh IPOU3BEJICHHE B BHUIE
CTENeHH, YMTATh CTENECHU, HMCIOJIb30-
BaTh TEPMHUHOJIOTHIO (OCHOBaHHUE, IIO-
Ka3aTellb), BHIYHCJSTH 3HAYEHUSI CTe-
MeHel.

BbINOAHAT, MPUKHAKY W OLEHKY 3Ha-
YEHHMH YHCIIOBBIX BBIPAXKEHUH, Npensa-
raTh H NPUMEHSATH NPUEMBI IPOBEP- KH
BBIYMCIICHUH.

Hcnonb3oBaTh NMpH BBIYUCIEHHAX Ie-
PEMECTUTEIIBHOE W COYeTaTeNIbHOE CBOM-
CTBa CJIOXEHHS W YMHOXXEHUS, pacrpe-
JICINTENIEHOE  CBOMCTBO  YMHOJXEHHUS;
¢popmyaupoBaTh W NPHMEHATH Mpa-
BHJA TPeoOpa3OBaHUs YHUCIOBBIX BbI-
pakeHHWH Ha OCHOBE CBOWCTB apudme-
TUYECKHUX JeicTBHil.

HccnenoBaTs 4YHCIOBBIE 3aKOHOMEPHO-
CTH, BBIIBUTATh H 000CHOBBIBATH T'MII0-
Te3bl, (OPMYJUPOBATH 0000LIEHUS M
BBIBO/IBI 10 PE3YJIbTaTaM MIPOBEAEHHO- TO
UCCIIeI0BaHUSI. ®opmMyIHpOBaThH
ompejeJieHUs1  JeNuTelss M KPaTHOro,
Ha3bIBAThL JIEIMTEIM M KpaTHbIE 4YHCIA;
pacmo3HaBaTh IPOCTHIE M COCTaBHBIE
yuciaa; (pOpMyJHPOBATHL M TNpHMe-ATh
NpU3HaKM jaenumoctu Ha 2, 3, 5, 9, 10;
NPUMEHATh  AJTOPHTM  Pa3lI0oKEHUs
Yycaa Ha INPOCTble MHOXHTEIU; HAaXo-
JAHTh OCTAaTKU OT JEJIEHUS M HEMOJIHOE
YJacTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUSI O HATYypPAJIbHBIX YHC-
J1aX, MPUBOJAUTH NPUMePbl U KOHTp-
MIPUMEPHI, CTPOUTH BbICKA3LIBAHUS U
OTpULIAHUSI BBICKA3bIBAHUU O CBOM-
CTBaX HATypaJIbHBIX YHCEIIL.
Koncrpyuposars MaTeMaTHYecKHe
NPeI0KeHUsI C IOMOIIBIO CBS30K «1»,
CUITH», «ECIH..., TO...».

PemaTs TekcTOBBIC 3amauu apuMeETH-
YEeCKUM CIOCOOOM, HCHOJIb30BaTh 3a-
BHCHUMOCTH MEXIy BeIWIMHAMH (CKO-
pOCTBb, BpeMs, PacCTOSHHE; IIeHa, KO-
JINYECTBO, CTOUMOCTb U Jp.): AaHAJIU3U-
poBaTh U OCMBICJMBATH TEKCT 3a/a4H,
nepegopMyIMpoBaTh  yCIOBHE, H3BJIe-
KaTh HEOOXOJMMbIC JaHHBIC, YCTAHAB-
JIUBATh 3aBHCUMOCTH MEXIy BEIMUIU-
HaMH, CTPOUTH JIOTHUECKYIO IEMOYKY
paccyXIeHui.

MoaeaupoBaTh XOJ PEIICHHUS 3aJadn
C TIOMOIIBIO PHCYHKA, CXEMBI, TaOJIH-
IBL

IIpuBonuth, pa3dupaTh, OLEHHBATH
pa3IHYHbIE PEIICHUS, 3alIUCH Pellle- HUH
TEKCTOBBIX 3a/]a4.

Kpurnyeckn ouneHuBATh IONYYCHHBIN




pe3yabTaT, OCYIIeCTBJAATh CaMOKOH-
TPOJIb, IPOBEPSIT OTBET HA COOTBETCTBHUE
YCIOBHIO, HAXOUTH OIITHOKH.

PemaThb 3amaun ¢ moMomisio nepedopa
BCEX BO3MO>KHBIXBAPHAHTOB.
3HAKOMHUTBCS € HCTOpHeil pa3BUTHA
apupMETHKHI

Harusinnas reomerpusi.
JIMHUYU HA NJIOCKOCTH
(12 9)

Touka, mnpsimMasi, OTpPE3OK,
nyd. Jlomanasa. M3mepenue
JUIMHBI OTpPE3Ka, MeTpHude-
CKHE EeIWHHIBI H3MEpPEHHUS
JUHBL. OKpPY>KHOCTBH KPYT.
ITpaktrueckas pab6ora «Ilo-
CTPOCHHE y30pa U3 OKpPYK-
HOCTEH».

VYron. Ilpsmoi, ocTpbIi,
Tynoil U pa3BEpPHYTHIA yr-
nbl. U3MepeHue yriioB.
ITpakTryeckas pabora «Ilo-
CTPOEHHUE YIJIOB

Pacno3naBaTh Ha yepTekax, pUCYHKAX,
ONNCHIBATH, HUCIOJb3YyslI TECPMHUHOJO-
THUIO, U H300pakaTh C MOMOIIBIO Yep-
TEXHBIX UHCTPYMEHTOB: TOYKY, IIps-
MY, OTPE30K, JIyd, yroJjl, JIOMaHYIo,
OKpPY’KHOCTb.

Pacno3naBaTh, NPUBOIAUTH TNPHMEPHI
00BEKTOB pEAJBHOr0 MHpA, HMEIOIUX
(hopMy H3ydeHHBIX QUTYDP, OHEHUBATH HUX
JINHEHHBIE pa3Mephl.

Hcnoab3oBarh JIMHEHKY W TpaHCIIOp-
TUP KaK UHCTPYMEHTBI JUISl IOCTPOCHUS
U U3MEPEHUs: U3MepATh JJIUHY OT-
pe3Kka, BeJIMYUHY yTIJIa; CTPOUTH OTPE30K
3a/laHHOM JUIMHBIL, yTOJ1, 3aJaHHOM Beu-
UYMHBI; OTKJIAAbIBATH LIUPKYJIEM pa Hble
OTpE3KH, CTPOUTH OKPY’KHOCTb 3aJlaH-
Horo panuyca. M3o6paxkars koHDUTY-
panuu TeoMeTpuYecKnx (Guryp w3 otT-
PE3KOB, OKpY>KHOCTEH, MX dacTeil Ha
HEJIMHOBAHHON M KJleTdyaTod Oymare;
npeaIaraTb, ONMUChIBATh U 00CYKIATH
cnoco0bl, AJrOPUTMBI IOCTPOCHUSL.
Pacno3HaBars M M300pakaTh Ha He-
JIMTHOBaHHOM W KJeT4aTol Oymare mpsi-
MOM, OCTpBIH, TYNOW, pa3BEPHYTHIN
YIJbl; CPABHUBATH YIJIbL.

BpruMcasaTh AJIUHBI OTPE3KOB, JIOMa-
HBIX.

IloHMMAaTh U HCII0JB30BATH IIPH pele-
HMH 32124 3aBUCUMOCTH MEXAY €U-
HUL[AMU METPUYECKON CUCTEMBI Mep;
3HAKOMHUTBCH C HEMETPUUYECKUMU CU-
CTeMaMU Mep; BBIPaKATh JIMHY B pa3-
JINYHBIX €IMHULIAX U3MEPECHUS.
HUccnenoBars puryps u
KOH(UTYpaIu, UCTIOJIB3Ys (P POBBIC

pecypcbl

https://resh.edu.ru/

OO0bIKHOBEeHHbIEAPOOU
(48 4

JpoOs. IlpaBunbHbIE U He-
npaBuJibHbIe 1poOu. OCHOB-
HOe cBoiicTBO npobu. Cpas-
HeHue Ipooeii.

CnoxxeHue U  BBIUUTAHUE
OOBIKHOBEHHBIX npobeid.
CMmemanHasi J1poOb. YMHO-
J)KEeHUE M JEeJICHHUE OOBIKHO-
BEHHBIX JpoOei; B3aWMHO-
obparHbie IpoOu.

Pernienne TeKCTOBBIX 3ajad,
coaepxamux gapobu. Oc-
HOBHBIE 3a/1a4M Ha IPOOU.
Tlpumenenue OyKkB uIsl 3a-
NHUCH MaTEeMaTHYE€CKHUX BbI-
PakeHUN UITPETOKEHUN

MoaeaupoBarb B  rpadHUYSCKOH,
IpeIMETHON (popmMe, CIIOMOLIBIO KOM-
IblOTEpa IIOHSTHS W CBOMCTBA, CBs-
3aHHBIC C OOBIKHOBEHHON TPOOBIO.
YuraTh W 3aNHCBIBATbH, CPAaBHUBATh
OOBIKHOBEHHBIE ~ Ipo0u,  Mpeaaarathb,
000CHOBBIBATH U 00CYKIaTh CIOCO ObI
YIIOPSIIOUYMBAHUS APOOEii.

HN306pakaTh OOBIKHOBEHHBIC JIpPOOHU
TOYKaMU Ha KOOPAMHATHOH HOPSAMOIi;
HMCII0JIB30BATh KOOPJMHATHYIO IIpsi-
MYIO JUIsI CPaBHEHHUSI APOOCHi.

®opmyaupoBaTh, 3alMUCHIBATH € I10-
MOUIIbI0 OYKB  OCHOBHOE  CBOICTBO
OOBIKHOBEHHOH  IIpo0OH; HMCHOJIb30BATH

OCHOBHOE CBOMCTBO JApoOM Ui COKpa-
mieHust ApoOeil W mpuBeaeHUs apodu K
HOBOMY 3HAaMEHATEII0.

IIpeacraBisTh CMEUIAHHYIO JpOOb B
BHJC HEINPABUIIBHONH M BBIICIATH Iie-
JIyI0 4YacTh YHCJIa M3 HENpPaBUIBHOM

npodu.

BuinosnsaTe  apudgmeruveckue jeii-
CTBUS C OOBIKHOBEHHBIMU JPOOSIMU;
NPUMEHATH  CBOiicTBa  apudmernye-

CKMX JEUCTBUHM 1 paluoHAIN3ALUU
BBIYMCIICHUH.

BbInoJHATS NPUKHAKY U OLEHKY pe-
3yJabTaTa BBIYHCICHUN; MpeajaraTb H
NMPUMEHSATh NPUEMBI NPOBEPKH BBIUKC-
JICHUH.

IIpoBoauTh, HCCIEIOBAHUSI CBOWCTB
npo0eii, onmupasch Ha YHCIOBBIC JKCIIC-
pUMEHTBHI (B TOM YHCIE C TIOMOIIBIO
KOMIIBIOTEPA).
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Pacno3zHaBaTh UCTUHHBIC U JIOJKHBIC
BBICKA3bIBAHUA O JpoOsX, NPHBOAUTH
npuMepbl U KOHTPIPUMEPBI, CTPOUTH
BBICKA3BIBAHUSI U OTPHIAHUS BBICKA-
3bIBAHUM.

Pemiars TekcTOBBIE 3ajadd, CoOAEp-
’Kampe ApoOHBIe NaHHBIC, W 3aJaddl Ha
HaXOXKJICHUE 4YacTU LEJIOro U LEJIoro
II0 €r0 YaCTHU; BBIABJIATH UX CXO/ACTBA U
pasJjiuuus.

MoaeaupoBars X0/ pEeIICHHUS 3aJa49u
C IIOMOIIBIO PUCYHKA, CXEMBbI, Tabim-
B

IIpuBoauTrs, pa3déuparb, OLEHUBATH
pa3juyHbIE PELICHUS, 3aIIUCH pelle- HUM
TEKCTOBBIX 3aJa4.

Kpurnueckn oneHMBATh [10JIy4YECHHBIN
pe3ysibpTaT, OCYILIECTBJISITH CAMOKOH-
TpOJlb, IPOBEPsIE OTBET HAa COOTBET-
CTBHE YCIIOBHIO, HAXO/AUTh OIIHOKH.
3HAKOMHUTBLCS C MCTOPHMEH pa3BUTHUS
apuMEeTUKH

Harasinnasi reomerpusi.
MuoroyroabHuku(10 1)

MHoroyroneHuku.  Hetbl-
PEXYTOIBHUK, IPSIMO-
YTOJIBHUK,KBaIpaT.
ITpakTryeckas padora «llo-
CTPOEHHUE IPSIMOYTOJIbHUKA
C 3aJaHHBIMH CTOPOHAMH
Ha HEJIWHOBAaHHOW OymMma-
re».

TpeyronsHUK.

ITnomane w  mepuMerp
OpAMOYTOJIBHUKA U MHOI'O-
YTOJIbHUKOB, COCTaBJICHHBIX
u3 MPSIMOYT'OJIbHUKOB,
€IUHUIBI U3MEpPEHMs II0-
maau. Ilepumerp
MHOT'OYTI'OJIbHHKA

OnuceiBaTh, HCHONAL3YS TEPMUHOJIO-
THI0, H300PakaTh CIIOMOIIBIO YEPTEK-
HBIX MHCTPYMCHTOB U OT PYKH, MOJe-
JIMPOBATh M3 OyMard MHOTOYTOJBHH-
KH.

IIpuBoauTs mpuMepnbl OOBEKTOB pe-
aJILHOTO MHPa, UMEIOIINX (pOopMy MHO-
TOYTOJIbHHUKA, OpsIMOYTOJILHUKA,
KBajJpaTa, TPEyroJbHUKA, OLEHUBATH
WX JIMHEWHBIE pa3Mepbl. BHIYHCIATH:
IEPpUMETP  TPEYTOJIbHHKA,  IPSIMO-
YIrOJIbHUKA, MHOTOYTOJIBbHUKA; ILJIO-
Iaap MpsIMOYTOJIbHUKA, KBaJ[paTa.
H300pakaTh OCTPOYTOJIbHBIE, MPs-
MOYTOJIbHbIE M TYIOYTOJIbHBIE Tpe-
YTOJTBHHUKHU.

CTpouTh Ha HEJIMHOBAHHOW U KJIET-
gatoii Oymare KBajpaT H NPsSMO-
YTOJIBHUK C 3aJlaHHBIMU JUTHHAMH CTO-
pod. HcciaenoBarb cBOHCTBA IPSIMO-
YroJIbHUKA, KBajaparta IyTEM DKCIIepH-
MEHTa, HaOJIOACHUS, HW3MEPCHUSI,
MOJICJIMPOBaHUSI; CPaBHUBAThH CBOI-
CTBa KBaJIpaTa | IPsIMOYTOJIbHHUKA.
KoncrpynpoBars MaTeMaTH4yecKue
NPeI0KEeHUsI C MOMOIIBIO CBS30K «He-
KOTOpPBI», «I000ii». Pacnmo3znaBarh
WCTUHHBIC U JIOXKHBIC BHICKA3bIBAHUS O
MHOTOYTrOJIbHUKAaX, NMPHBOAUTH TPH-
MepbI U KOHTPIIPUMEPHL.

HccaenoBaTs 3aBHCHMOCTH  IUIOLIAN
KBajJpaTta OT JJIU-bl €I0 CTOPOHbI.
Hcnoab3oBars cBoiicTBA KBaJgpaTHON
CeTKH JIIsi MOCTpoeHust Guryp; pazou-
BaTh IIPSIMOYTOJIBHUK Ha KBaJpaThl,
TPEYTOJIbHUKH; COCTABJSATH (DUTYPBI
U3 KBaJpaTOB U IMPSIMOYTOJIbHUKOB H
HAaXOJUTh HUX IUIOIAZlb, pPa30oHUBaATH
dburyppl Ha IPSIMOYTOIbHUKH H
KBaJpaThl U HAXOAUTh UX IJIOMIAb.
BoipamkaTh BelMYHMHY IUIOMIAJAN B pas-
JWYHBIX €IUHUIAX HM3MEPEHUs] MEeTpH-
4YeCcKOH cHcTeMbl Mep, HOHUMATH M
HCIO0JIb30BATh 3aBHCHMOCTH  MEXIY
METPUYECKUMU €AUHUIIAMH H3MEpPEHUs
TUIOIIATH.

3HAKOMHMTBLCSI ¢ NPUMEPAMH TNPHUMeHe-
HHUSI TJIOMIAUH U TIEPUMETPa B MPaKTHYe-
CKHX CHUTyauusix. Pemiats 3amaum u3
peanbHOW JKM3HM, HpeAJaratb # 00-
CY:KIaTh pa3jiMYHbie CIOCOOBbI pelle-
HUsI 387184

https://resh.edu.ru/

Tecs i THYHBIEAPOOU
(38 u)

JlecsiTuuHas 3anuch ApoOei.
CpaBHEHHE NESCATUIHBIX JIPO-
OciA.

JleiicTBUS C NECITUYHBIMHA
npoosimu. OKpyTJICHUE AecCs-
[TUYHBIX APOOCHt.

IpeacTaBisiTh JCCATHYHYIO JpOOb B BHJIC
OOBIKHOBEHHOM, YHTATh W 3alUCHI- BaTh,
CpPaBHUBATH JIECATHYHBIC npoow,
npeaaaraTh, 000CHOBBIBATH H 00CYKIATH
CIOCOObI  YIOPSAJOYMBAHUS  JECATUIHBIX
mpoOeii.
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PermeHne TEKCTOBBIX 3ajad,
coaepkamux apoou. OCHOB-
HBIC 3a1a9U Ha JIPOOH

|1/l306pamaTb NECSITUYHBIC APOOU TOY-
KaMM Ha KOOPJAWHATHOU MPSMOM.
BpIABJIATE CXOACTBA U Pa3JIH4Msl IIpa-
BIWJI apH(PMETHUSCKUX IEHCTBUU C HATy-
PAIBHBIMH  YHUCIAMH H  JIECSITUIHBIMY
MpoOsIMU, OOBSICHATH UX.

BpImoHATH apudMeTHIECKHE ACHCTBHS
C JECATHYHBIMH JpOOSIMHU; BBIMOJIHSATH|
NMPUKHAKY M OLEHKY Pe3yJbTaTa BHIYNCH
UIEHU.

IIpuMeHSATH CBOMicTBA apU(PMETHUCCKUX|
IMeWCTBUN I palMoHAIN3aIluN BBIYNCH
UIeHUI.

IpuMeHsITH MPAaBUJI0 OKPYIJIEHUS [ECS-
TuYHBIX JapoOei. IlpoBoauTh HCCaexOBA-
HHSI CBOMCTB JIECSATHYHBIX JpoOeil, omu-
pasicb Ha YHCJIOBBIE JKCIEPHMEHTH! (B TOM
YUCIIE C IOMOIIBIO KOMIIBIOTEPa), BBbI-
MBUTaTh THNOTEe3bl W IPHUBOJUTH UX
00OCHOBaHMS.

Pacro3naBaTh UCTHHHBIE U  JIOXKHBIC)
BBICKA3BIBAaHUS O JApOOsX, NPHBOIAUTH|
mpuMepbl W KOHTPIPHUMEPHL, CTPOUTH|
BBICKA3BIBAHUSI W OTPHUIIAHUS BBICKA-
BBIBAHUI.

PemiaTh TEKCTOBBIE 3aladyd, COJEPIKa-
myie TpoOHBIC NTaHHBIS, U Ha HaXO0XKJe-
HHE 4acTH LIeJOr0 U LEJIOro MO €ro 4a-
CTH; BBISIBJISITH MX CXOJACTBA WM pPa3JiH-
ausl.

MoaeaupoBaTh X0 PELICHUs 3a4adH C
ITOMOIIBIO PHUCYHKA, CXEMBI, TaOJMIIBI.
IIpuBoaNTHL, pa3dMpaTh, OLCHHBATH
[pa3JIMYHbBIC PEIICHHUs, 3alUCH pPEelICHUH]
TEeKCTBBIX 3aj1a4.

OnepupoBaTh JPOOHBIMH YHCIAMU B
[peasIbHBIX )KU3HEHHBIX CUTYalHsX.
KpuTnueckn ONEHUBATH MOJyYE€HHBIH
[pe3yJIbTaT, OCYILIECTBIATH CAMOKOH-
TPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE
[YCJIOBHIO, HAXOAUTH OLIMOKH.
BHAKOMHTBCSI € HCTOpPHeH  pPa3BUTHA
apupMeTHKN

Harasaaast reometpus.
Tesia u purypnis npo-
cTpancTBe(9 u)

Muororpanuuku. HM3o00paxe-
HI1e MHOIOIpaHHUKOB. Moneny|
MPOCTPAaHCTBEHHBIX TEJI.
[IpssMOYyTOJBbHBIN napajuiene-
nuren, ky6. Pa3séprku kyba)
M ITapajuiesenunea.
I[IpakTuueckass pabora «Pa3z-
BEPTKaA KyOay.

O0BEM KyOa, NIPSIMOYTOJIBHOIO
Mmapauiesenunena

Pacno3HaBaTh Ha YepTeskax, PUCYHKAX, B
OKpY:KaloleM  MHpPe  [PSIMOYIOJbHBIH
napajuiesienunes, Ky0, MHOIOTpaHHUKH,
ONHCBIBATD, HCIOJIb3YSI TEPMHHOJIO- THIO,
OLIEHMBATh JIMHEHHbIC pa3Mepbl.
IpuBoaUTH NPHUMePbl 0OBEKTOB peallb-
HOTO MHpa, HMMEIIMX (OPMYy MHOIO-
rpaHHMKA, MPSMOYIOJIBHOIO  Iapajiie-
nenunena, Kyoa.

IM306pakaTh kyO Ha KileT4aTol Oyma-
re.

UccnenoBarh cBoiicTBa Ky0a, MpsMO-
YTOJIBHOTO  NapajuiesieluIe a, MHOIO-
CPAHHUKOB, HCIOJIb3YS MOJIEIH.
Pacno3HaBaTh U H300paxaTh pa3BEPTKY
kKyba M mnapauienenunena. Moaeaupo-
BaTh Ky0 M napajuiesienumes u3 Oymaru y
MPOYHUX MATEPHUAIOB, OOBACHATH CIOCOD
MO/JICJIIMPOBAHUSI.

HaxoauTs  u3MEpeHHs,  BbIYUCJIATH
[om@aAb MOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJIBHOTO Iapajliejenune1a; M-
cJIe/IoBaTh 3aBUCHUMOCTBL 00BhEMa Kyba oT|
IMTUHBEL eTo pebpa, BHIBUIaTh U 000CHO-
BbIBATb T'HIOTE3Y.

HabionaTh WM NPOBOAMTH AHAJIOIMU
MEXIy TMOHSATUSAMHU IUIOIAId U 00BbEMa,
MepuMeTpa M IUIOLIaJAM IOBEPXHOCTH.
Pacno3HaBaThb HCTHHHBIE M  JIOXKHBIC
BBICKa3bIBAHUSI O MHOTOTPaHHUKAX, HMPH-
BOJMTH NIPUMePbl U KOHTPIPHUMEpHI,
CTPOMTH BBICKA3BIBAHMSI U OTPULIAHUS]
BbICKA3bIBAHUM.

Pematb 3ajauM U3 peanbHOU KU3HU
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IloBTOpeHue u 06001IeHUE
(10 u)

[loBTOpEeHHE OCHOBHBIX ITOHSI-
[TUii © METOJOB Kypca 5 Kiacca,
00001IeHe 3HAaHNHI

BbIuuCcJaATL 3HAUYEHHUSI  BBIPAXKEHUI,
cozeprKaIx HaTypaJbHbIC qucIa,
OOBIKHOBCHHBIC U JIECATHYHBIC IpOoOH,
BBITOJTHSTH TPEOOPa30BAHUS YHCEIL.
BrpioupaTrhe cnoco0 CpaBHEHHUS YHCE,
BEIYHUCIICHHUH, NPUMEHSATh  CBONCTBA
apruMETHUSCKUX ACUCTBHUHN IS PaIlFO-
HaJTU3aI[UU BEIYUCIICHUM.

OcymecTBJIsITh  CAMOKOHTPOJIb  BBITIOJIHS-
eMbIX JEeUCTBUH W CaMOIPOBEPKY pe-
ByJbTaTa BHIYUCICHUH.

Pemiath 3aJa4yM U3 peaJbHON KHU3HU,
NPUMEHSTh MaTeMaTudecKue 3HAHUS
IUTSI perIeHusT 3a/1ad U3 JAPYTUX Y4eOHBIX|
[peIMETOB.

Pemarns 3agauM  pasHbBIMH  CIIOCO0AMH,
CPaBHHUBATHL CHOCOOBLI pEUICHMs 3a/1aud,

BbIONPATh PALMOHAJIbHBIN CIOCO0
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IHOYPOYHOE IINTAHUPOBAHUE

5 KJIACC
Ne Tema ypoka Koun4yecTBo yacoB Buawl,
n/n (¢popmbl
BCEIo | KOH- | Mpak-
KOHTPOJIA
TPOJIb- | THYE-
1 Hecarnunas cucrema CUMCIICHHUS. 1 0 0 VYer-
HBII
2. Psin HaTypasbHBIX YHMCEL. 1 0 0 Yer-
HBII
3. HarypanbHblii psiz 1 0 0 Yer-
HBII
4. Yuco 0. 1 0 0 Yer-
HBII
5. HarypanbHbie uncna Ha koopanHatHo | 1 0 0 Yer-
MPSAMOi HBIN
6. HarypanbHbie uncna Ha koopauHatHo | 1 0 1 [TpakTuye-
psIMOM ckas pabora;
7. HarypanbHbie uncna Ha koopauHatHo | 1 0 0 [TucpMeHHBIH
NpSAMOU KOHTPOJIb;
8. CpaBHEHME, OKPYTJICHHE HATypailb- 1 0 0 Yer-
HBIX YHCEN HBIN
9. CpaBHeHUE, OKpPYTJICHHE HATYpallb- 1 0 0 [TuceMeHHBIH
HBIX YUCET KOHTPOJIb;
10. CpaBHEHME, OKPYTJICHHE HATypalb- 1 1 0 KoHnTponbpHas
HBIX YUCET pabora;
11. | CpaBHenue, OKpyriieHHE HaTypallb- 1 0 0 Tecrupoanue;
HBIX YUCEI
12. | Apudpmernueckue neiicTus 1 0 0 ITucbMeHHBIH
C HAaTypaJIbHBIMU YHCIIAMHU. KOHTPOJIb;
13. | Apudmerndeckue IeiicTBUS 1 0 0 [TuceMeHHBIH
C HATYpAJIbHBIMH YHCIIAMHU. KOHTPOJIb;
14. | Apudmerndeckue IeicCTBUS 1 0 0 [TuceMeHHBIH
C HATYpAJIbHBIMH YHCIIaMHU. KOHTPOJIb;
15. | Apudmerndeckue reiicTBUS 1 0 0 [TuceMeHHBIIH
C HATYpAJIbHBIMU YHUCIIAMHU. KOHTPOJIb;




16. | CaoiicTBa Hy/Ist IPH CIIOKEHUH U Yer-
YMHOKE€HUH, CBOMCTBA €IMHHIIbI HBII
IPU YMHOKEHUH OTIpoC;

17. IIepemecTuTenpHOE U COYETATENBHOE VYer-
CBOMCTBA CIIOKEHUS U YMHOKCHHU, HBIN
pacrpeneuTeIbHOe CBOMCTBO YMHOXKE- OTIpoC;

18. [IepemecTurenpHOE U COYETATENBHOE KoHTponsHas
CBOWMCTBA CIIOKEHHS U YMHOKCHHU, pabora;
pacrpeneuTeIbHOe CBOMCTBO YMHOXKE-

19. Jlenurtenu U KpaTHbIE YNCIA, Pa3JIokKe- TectupoBanue;
HUE YUCIIa HA MHOKHUTEIH.

20. Jlenutenu v KpaTHBIE YKCTIa, pa3ioxke- VYer-

HUE YUCJIa HA MHOKHUTEIH. HBIN

21. Jlenurtenu U KpaTHBIE YNCIIA, Pa3JlokKe- TectupoBanue;
HUE YUCIIa Ha MHOKHUTEIIH.

22. | JlendTenu U KpaTHbIE YKCIIA, PA3JIOKe- [MuceMeH-
HUE YUCIIa HA MHOKHUTEIIH. HBI KOH-

23. | JleneHwue ¢ ocTaTKOM Yer-

HBIN

24. | JleneHue c 0CTaTKOM [TpaxTuye-

cKast paboTa;

25. Jlenenue ¢ ocTaTkoM TectupoBanue;

26. JleneHue ¢ ocTaTKOM [Tucemen-

HBII KOH-

27. Jlenenue ¢ ocTaTkoM KoHTpo:s-

Hasi padora;
28. [IpocThie U cocTaBHBIC YUCIA. Yer-
HBII
29. | IIpocTsie u coCTaBHBIE YHCTIA. [Tucemen-
HBII KOH-
30. | I[Ipusnaku nenmumoctH Ha 2, 5, 10, 3, 9. Yer-
HBII
31. | IIpusnaku nenumoctH Ha 2, 5, 10, 3, 9. ITucemen-
HBIU KOH-
32. | IIpusnaku nenmumoctH Ha 2, 5, 10, 3, 9. ITucemen-
HBI{ KOH-
33. | I[pusnaku nenmumoctu Ha 2, 5, 10, 3, 9. KonTtpous-

Has pabora;




34. | Ipusnaku nenmumoctH Ha 2, 5, 10, 3, 9. TectupoBanue;
35. CreneHnsp ¢ HaTypaJIbHbIM IIOKA3aTEJIEM. VYer-
HBIN
36. Crenenb ¢ HaTypaJbHBIM MTOKA3aTEJIEeM. [Tucemen-
HBIN KOH-
37. | YucraoBbie BEIPAKCHUS; TTOPS- Yer-
JIOK JICUCTBUIA. HBIN
38. | YucnoBble BEIPAKEHUS; IOPS- Yer-
JIOK JICUCTBUIA. HBIN
39. | Yucnosble BEIPAKEHUS; IOPS- [MucemeH-
JIOK JICUCTBHUIA. HBIW KOH-
40. | PemeHue TEKCTOBBIX 3a/1a4 Ha BCE Yer-
apudMeTHYECKUe ICUCTBUS, Ha JIBUKE- HBII
HUE U MIOKYITKU 0T1poc;
41. Pemrenne TeKCTOBBIX 3a7a4 Ha BCE ITucomen-
apuMeTHIECKUE TCUCTBUS, HA IBIKE- HBI KOH-
HUE U MIOKYITKA TPOJIB;
42. PelieHne TEKCTOBBIX 3a7]a4 HA BCE [TucbMeH-
apupMeTHIECKUE TCUCTBUS, HA JIBHKE- HBIA KOH-
HUE U MIOKYIIKU TPOJIb;
43. Penrenne TeKCTOBBIX 3a7a4 Ha BCE TectupoBanue;
apudmeTnyeckue qecTBYs, Ha ABUKE-
HUE U MOKYIKU
44, Touka, npsiMasi, OTPE30K, JIyd Yer-
HBIN
45, JlomaHasl. [Tucemen-
HBIN KOH-
46. | 3mepenwue JUIMHBI OTPE3Ka, METpUYE- Yer-
CKHE €IMHUILIBI U3MEPEHUS JUTUHBI HBIN
47. | I3MepeHue ITHHBI OTPE3Ka, METpUye- [TpakTuye-
CKHE €IMHUIIBI U3MEPEHUS] JUTUHBI ckas pabora;
48. OKpyXHOCTb U KPYT. ITucemen-
HBIU KOH-
49. OKpyXHOCTb U KPYT. ITucemen-
HBI{ KOH-
50. | IIpakruueckas padota «Iloctpoe- ITpakTuye-
HHUE y30pa U3 OKPY)KHOCTEW. cKkasi pabora;
51. VYron [Tucemen-

HBIA KOH-




52. IIpsiMO¥, OCTPBIH, TYIIOM U pa3BEPHYTHIN VYer-
YIIIBL. HBII
53. | Usmepenue yrios. [Tucemen-
HBIW KOH-
o4. N3mepenue yrios. IIncemen-
HBIN KOH-
95. | IIpakruueckas pabora «Iloctpoe- [MpakTuye-
Hue yrioy [Ipaktuueckas pabota cKkas pabora;
«IIoctpoenue yriaos»
56. | IpoOsb. Yer-
HBIN
S57. | dpoOsb. [Tucemen-
HBIN KOH-
58. | IpoOsb. Yer-
HBIN
59. | ApoOsb. [Tucemen-
HBIN KOH-
60. JpoOb. ITucemen-
HBII KOH-
61. JpoOb. TecTupoBaHue;
62. JpoOb. ITucemen-
HBII KOH-
63. JpoOb. [Tucemen-
HBII KOH-
64. JpoOb. [Tucemen-
HBII KOH-
65. [IpaBuUIIbHBIC ¥ HETIPABWIIBHBIC APOOH. [TuceMmen-
HBII KOH-
66. [IpaBuUIIbHBIC ¥ HETIPABWIIBHBIC APOOH. [TuceMmen-
HBII KOH-
67. | IlpaBunbHbIE U HETIPABUIILHBIE APOOH. [Tucemen-
HBIU KOH-
68. OcHOBHOE CBOMCTBO ApOOH Yer-
HBII
69. OcHOBHOE CBOMCTBO ApOOH [Tucemen-
HBI{ KOH-
70. OcHOBHOE CBOMCTBO ApOOH [Tucemen-

HBIA KOH-




71. CpaBHenue apooeit. [Tucemen-
HBIN KOH-
72. CpaBHeHue apo0eii. [Tpakruye-
cKkast pabora;
73. | CpaBHeHHE OpOOEH. Tecrupoanue;
74. Cro)xeHue U BBIYUTaHUE OOBIKHOBEH- [Tucemen-
HBIX JIPOOEH. HBIH KOH-
75. Cro)xeHue U BEBIYUTaHUE OOBIKHOBEH- [Tucemen-
HBIX JIPOOEH. HBIH KOH-
76. Cro)xeHue U BEBIYUTaHUEe OOBIKHOBEH- [Tucemen-
HBIX ApoOeH. HBIN KOH-
17. Cro)xeHue U BEBIYUTaHUE OOBIKHOBEH- [Tucemen-
HBIX ApoOeH. HBIN KOH-
78. Cro)xeHue U BEBIYUTaHHEe OOBIKHOBEH- TectupoBanue;
HBIX ApoOeH.
79. Crio)xeHue U BEIYMTaHHEe OOBIKHOBEH- [Tucemen-
HBIX ApoOeH. HBIN KOH-
80. CI10)KeHHUE U BEIYMTaHHE OOBIKHOBEH- Kontpob-
HBIX po0ei. Has paboTa;
81. CrnoxeHue 1 BBIYUTaHUE OOBIKHOBEH- [Tucemen-
HBIX Ipo0ei. HBIA KOH-
82. Cwmemranaast 1poOb. [Tucemen-
HbIW KOH-
83. Cwmemranaast ApoOb. [Tucemen-
HbIW KOH-
84. CMmemianHas 1po0b. [Tucemen-
HbIW KOH-
85. CMmemianHas 1po0b. [Tucemen-
HbIW KOH-
86. YMHOXKEHHUE U JIeJIeHHe 0ObIKHOBEH- ITuceMen-
HBIX Ipo0Oeif; B3auMHO-00paTHBIE APO- HBI KOH-
ou. TpPOJIb;
87. YMHOKEHUE U JIeJIeHre 0ObIKHOBEH- ITuceMen-
HBIX Ipo0eif; B3auMHO-00paTHBIE APO- HBIN KOH-
88. YMHOXKEHUE U JIeJIeHHe 0ObIKHOBEH- ITuceMen-
HBIX Ipo0eii; B3auMHO-00paTHBIE APO- HBIN KOH-
89. YMHOXKEHHUE U JIeJIeHHe 0ObIKHOBEH- TectupoBanue;

HBIX Ipo0eii; B3auMHO-00paTHBIE APO-




90. YMHOXKEHUE U JIeJIEHNE 0OBIKHOBEH- [TuceMeHHBIH
HBIX Ipo0eii; B3AUMHO-00paTHBIE IPO- KOHTPOJIb;
91. VYMHOXKEHUE U AeIeHIe 0ObIKHOBEH- KonrponbHas
HBIX Jpo0eii; B3aUMHO-00paTHEIE APO- pabora;
92. VYMHOXKEHUE U AeIeHNe 0ObIKHOBEH- TectupoBanue;
HBIX IpO0eii; B3aMMHO-00paTHEIE APO-
93. | PemieHune TEKCTOBBIX 3a/1a4, CO JepKa- Yer-
IUX JPOOH. HBIN
94. Pemrenne TekCTOBBIX 337124, CO JepKa- IInceMeHHBIM
IUX IpoOH. KOHTpO!JIb;
95. Pemrenne TekcTOBBIX 337124, CO JEepKa- IInceMeHHBIM
IUX IpOOH. KOHTpO!JIb;
96. OcHoOBHBIC 33124 Ha IpoOH [TucpMeHHBIH
KOHTPOJTb;
97. OcHOBHBIE 337]a91 HA IPOOH ITuceMeHHBIN
KOHTPOJTb;
98. OcHoBHBIC 331291 Ha JIPOOH. TectupoBanue;
99. OcHoBHBIE 3371291 Ha IPOOH. [TruceMeHHBIIH
KOHTPOJIb;
100. [[Ipumenenue OyKB IS 3aMIUCH IInceMeHHBIM
MaTeMaTH4eCKUX BbIpa- KOHTPOJIb;
YKEHUH U TPEUI0OKEHUN
101. [[Ipumenenue OyKB IS 3aMCH TectupoBanue;
MaTEeMaTHUYEeCKUX BBIPAKECHHM
U IPETI0KEHUM
102. [[Ipumenenue OyKB UIs 3aIIUCH IIuceMeHHBIM
MaTEeMaTHYEeCKUX BBIPAKCHHM KOHTPOJIb;
Y IPEITI0KEHUM
103. [[Ipumenenue OyKB jIs 3aIIKCH ITuceMeHHBIN
MaTEeMaTHYEeCKUX BBIPAKCHHM KOHTPOJIb;
U IIPEII0KEHNUN
104. [MHOrOyroJabHUKH. Yer-

HBIN




105. | YeTbIpéxyroapbHUK, IPSIMOYTOJIb- TectupoBanue;
HUK, KBaJpat
106. [YeThIpéXyrobHUK, IPSIMOYTOJIb- [TuceMeHHBIH
HUK, KBaJpar KOHTPOJIB;
107. [Mpakruueckas padora «[locTpoenue [TpakTuyeckas
MPSIMOYTOJIbHHUKA C 33JJaHHBIMA pabota;
CTOPOHAMHU Ha HEJIMHOBAaHHOU Oyma-
108. | TpeyroapHUK. YcTHbIN
OI1poc;
109. | Ilnowaae ¥ mepuMeETp IPAMOYIOJILHH- IIuceMeHHBIM
Ka ¥ MHOTOYT'OJIbHUKOB, COCTABJICH- KOHTPOJIB;
HBIX U3
PSIMOYTOJIbHUKOB, €IMHUILIBI U3MEpe-
HUS TUIOIIAH.
110. | ITnomaae 1 nmepuMeTp NPSIMOYTOJIbHH- [TuceMeHHbIH
Ka ¥ MHOTOYTOJIbHUKOB, COCTaBJICHHBIX KOHTPOIIb;

u3
MPSAMOYT'OJIbHUKOB, €IMHULIBI U3MEpe-
HUA INIOM AU




111. [IlepumeTp MHOTOYTOJIbHUKA IInceMeHHBIM
KOHTPOJIB;
112. | [lepumeTp MHOTOYTOJIbHHUKA IInceMeHHBIM
KOHTPOJIB;
113. [lecaTuanast 3aUCh IPOOECH. [TuceMeHHbII
KOHTPOJIB;
114. TecsaTnuHas 3amuch ApoOeH. [TuceMeHHBIIH
KOHTPOJIb;
115. |lecaTnunas 3anmuch ApoOeH. [TrncpbMeHHBII
KOHTPOJIb;
116. |/lecaTuuHas 3anmuch ApoOei. TectupoBanue;
117. | CpaBHEeHHE OECSITUYHBIX IPOOECH. ITuceMeHHBIIH
KOHTPOJTb;
118. | CpaBHEeHHE AECATHUHBIX JPOOEH. ITucemMeHHBIM

KOHTPOJIb;




119.

CpaBHeHUE IECITUYHBIX APOOECH.

YcerHbii
OTIpoC;

120.

JleficTBUSI C IECATUYHBIMH JIPOOSMHU.

[IuceMeHHbIH
KOHTpO!JIb;

121.

JleicTBUS C IECATUUHBIMU JPOOSIMU.

[IuceMeHHBIH
KOHTpO!JIb;

122.

JleficTBUSI C IECATUYHBIMH JIPOOSMHU.

TectupoBanue;

123.

JleficTBUSI C IECATUYHBIMH JIPOOSMHU.

ITnceMeHHBIN
KOHTPOJIb;

124.

JleficTBUS C IECATUYHBIMH JIPOOSMHU.

ITuceMeHHBIN
KOHTPOJIb;

125.

JleficTBUS C IECATUYHBIMH JIPOOSMHU.

[TuceMeHHBIN
KOHTPOJIb;

126.

JleiicTBUS ¢ AECATUYHBIMU JPOOSIMHU.

IIuceMeHHbIH
KOHTpOJIb;




127.

JIeiCTBUS C IECATHYHBIME JPOOSIMHU.

I[IuceMeHHbIH
KOHTpO!JIb;

128.

JleficTBUSI C IECATUYHBIMH JIPOOSMHU.

[IuceMeHHbIH
KOHTpO!JIb;

129.

JleicTBUS C IECATUUHBIMU JPOOSIMU.

[IuceMeHHBIH
KOHTpO!JIb;

130.

JleiicTBUSI C IECATUYHBIMH JAPOOSIMHU.

ITnceMeHHBIN
KOHTPOJIb;

131.

JleficTBUS C IECATUYHBIMH JIPOOSMHU.

ITuceMeHHBIN
KOHTPOJIb;

132.

JleficTBUS C IECATUYHBIMH JIPOOSMHU.

[TuceMeHHBINI
KOHTPOJIb;

133.

JleiicTBHS C IECATHUHBIMH JPOOSIMHU.

TectupoBanue;

134.

JleiicTBUS ¢ AECATUYHBIMU JPOOSIMHU.

I[IuceMeHHbIH
KOHTpOJIb;




135. |/leticTBUS ¢ AECATUYHBIMU APOOSMHU. [TuceMeHHbIi
KOHTPOJIB;
136. | JleficTBUS C IECATHIHBIMU IPOOSIMH. KonTtponbHas
pabota;
137. |[leticTBHS ¢ AECATUYHBIMA APOOSMHU. [TrucbmeHHbII
KOHTPOJIB;
138. |[OxpyriieHne 1ecATUYHBIX APOOCH. [TuceMeHHBIIH
KOHTPOJIb;
139. | OkpyrieHue necATUIHBIX IpoOeH. [TuceMeHHBIH
KOHTPOJIb;
140. |OkpyriieHre NecATUYHBIX IpOoOeit. [TucpmMeHHBIH
KOHTPOJIb;
141. | PemieHne TEKCTOBBIX 3a/1a4, COJICPIKa- [TucpMeHHBIH
[IUX IPOOH. KOHTPOJTb;
142. | PemieHne TEKCTOBBIX 3a/1a4, COIEPIKa- [TucpMeHHBIH
[I1X IPOOH. KOHTPOJTb;




143. | Perienne TeKCTOBBIX 32184, COACPIKa- ITucpmMeHHbIH
[IIX IPOOH. KOHTPOJIb;
144. | PemeHue TEKCTOBBIX 3a/1a4, COJICpPIKa- [TuceMeHHbII
X IPOOH. KOHTpO!JIb;
145. | PemeHune TEKCTOBBIX 3a/1a4, COJICpKa- [TpakTuyeckas
X IPOOH. pabora;
146. | Pemrenne TEKCTOBBIX 3a/1a4, COIEPIKa- TectupoBanue;
IUX IPOOH.
147. | PemieHrie TEKCTOBBIX 3a/1a4, COJACPIKaA- ITnceMeHHBIN
X JpOOH. KOHTPOJIb;
148. | OcHoBHBIC 33/1a4u Ha APOOH. [TrcbMeHHBII
KOHTPOJIb;
149. |OcHOoBHBIE 331a4U HAIPOOH. [TuceMeHHbIH
KOHTPOJTb;
150. |OcHOBHBIE 331a4U HAIPOOH. [TuceMeHHbIi

KOHTPOJIb;




151. | MHOTOrpaHHUKH. VYcTHbIM
OTIpoC;
152. N300pakeHne MHOTOTPaHHUKOB. [TucpmMeHHbIH
KOHTPOJIB;
153. Monenu mpoCcTpaHCTBEHHBIX TEII. VYceTHbIi
OTIpoC;
154. | IIpstMmoyroJIbHBIN Tapaiiesenumne, Kyo. [TuceMeHHBIIH
KOHTPOJIb;
155. | IIpsimoyroJibHBIN Tapajuieienune, Kyo. KoHnTponbpHas
pabora;
156. | Pa3épTku KyOa U mapauienenumesa. [TucpmMeHHBIH
KOHTPOJIb;
157. | [Ipaktuyeckas pabota «Pa3BEépTKa Ky- ITpakTnyeckast
0ay. pa60Ta;
158. (06béM Kyba, IPSIMOYTOJIBHO [TrcbMeHHbIIH
napaJyiesenunena KOHTPOJIb;




159. |06BEm kyba, mPAMOYTOJIEHO ITucpmMeHHbIH
napaiesenunena KOHTPOJTb;

160. [ToBTOpEHIE OCHOBHBIX MOHITHI K YcrHbiid
METOJIOB Kypca S Kiacca, 00600r11e- oTpoc;
HHE 3HAHUI

161. | [ToBTOpEHKE OCHOBHBIX TIOHATHI U [TuceMeHHBII
METOJIOB Kypca 5 kiacca, 06001e- KOHTPOJIb;
HUE 3HAaHUI

162. | IToBTOpEHHE OCHOBHBIX OHSATHI 1 IInceMeHHBIM
MEeTO0/I0B Kypca 5 kiacca, 0600iie- KOHTPOJIb;
HUE 3HAaHUI

163. [[ToBTOpeHnE OCHOBHBIX MOHITUH U [TuceMeHHbI
METO/I0B Kypca 5 kiacca, 00001e- KOHTPOJIb;
HHE 3HAHUI

164. \[ToBTOpeHrEe OCHOBHBIX MOHATUHN U ITncemeHHbI
METOJIOB Kypca S Kiacca, 00o01e- KOHTPOJIb;

HUE 3HAHUN




165. [[ToBTOpEHKE OCHOBHBIX MOHSITHI 1 TectupoBanue;
METOJIOB Kypca 5 kiacca, 00001e-
HHE 3HAHUI

166. [[ToBTOpEHHE OCHOBHBIX MOHITHI 1 [TuceMeHHBIH
METOJIOB Kypca S Kiacca, 00600r11e- KOHTPOJIb;
HHE 3HAHUI

167. | TToBTOpEHNE OCHOBHBIX MOHATHI U [TucpmMeHHbIH
METOJIOB Kypca 5 Kiacca, 06001e- KOHTPOJIb;
HUE 3HAaHUI

168. [[ToBTOpeHne OCHOBHBIX MOHITHI K IIuceMeHHBIM
METOJIOB Kypca S Kiacca, 000011e- KOHTPOJIb;
HUE 3HAaHUI

169. [[ToBTOpeHNE OCHOBHBIX MOHSITHI U KonTtposbHas
METO/I0B Kypca 5 kiacca, 00001e- pabora;
HHE 3HAHUI

170. |06Bém Kyba, MpSIMOYTrOJILHO- [TuchMeEHHBIIH

'O IapajlICJICInuIICaa

KOHTPOJIb;




OBIIEE KOJIMYECTBO HACOB
I10 [TPOT'PAMME

170




6 knacc (me menee 170 1)

Ha3sanmue pa3snesa (Tembl)
Kypca (4HCJI0 YaCOB)

OCHOBHOE coOJepskaHue

OcHOBHBIC BH/bI 1eATEILHOCTH 00yYAIOIIMXCS

Hcnons3yembie J0P

HarypajbHbie yncia

(30 w)

ApudmeTnueckue AeHCTBUS C
MHOTO3Ha4YHBIMHU HaATypab-
HBIMH  4YuciIaMHu. YHCIOBBIE
BBIPA)KCHUsI, TIOPSIZIOK  JeH-
CTBUI, UCITOJIb30BAHNE CKOOOK.
OxpyTiieHHe HaTypaJIbHbIX|
qHCel.

JlenuTenu U KpaTHBIE YMCHAj
HanOOoNBNINI OOIUI NEJINTEND
1 HauMeHblllee oOOIlee KpaT-
HOE.

PaznoxeHue uyuciaa Ha IIPoO-
CThIC MHOXXHUTEIIH. J{eMMOCTH|
CyMMBI 1 IIpousBeaeHus. le-
JIEHHE C OCTAaTKOM.

PelnieHre TeKCTOBBIX 3a1a4

BeImoiHATL apudMernyeckue AelicTBHS ¢
MHOTO3HAYHBIMH ~ HATYpalbHBIMH  YHCIAMH,
HAXOJMTh 3HAYEHMS] YHCIOBBIX BBIPAXKEHHI CQ
ckoOKaMu U 6€3 CKOOOK; BLIYHCASTH 3HAYEHU S
BBIDAKCHHMH,  COAEpKAIMX  CTele- HH|
BbINOJIHATH NPUKHIKY M OLEHKY 3Ha- YEHUI]
MMCIOBBIX BBIPAKECHUH, MPUMEHATH NPHEMBI
NpoBepKU pesyibrata. Mcnmoib3o- BaTh NpH|
BBIYMCJICHUSAX HepeMEeCTUTEIIbHOE n
COYeTaTeNbHOE CBOMCTBA CIIOKEHUS M YMHO-
DKEHUS, PACHPEAEIUTEILHOE CBOHCTBO YMHO-
DKEHHS OTHOCUTEIBHO CIIOKCHMS, CBOMCTBA
apudMeTH4YecKux NeicTBUN.

[McecseqoBaTh YUCIOBBIE 3aKOHOMEPHOCTH,
[POBOJUTH YMCJIOBBIE OSKCHEPHMEHTHI, BbIA
IBUTaTh U 000CHOBBIBATHIUIIOTE3BI.
DopMyJIMPOBATH ONpeAeJeHUs JCIUTENS U
KpPaTHOTO, HAHUOOJBIIEro OOIIEeTo IeTUTes]|
1 HAMMEHBIIEro OOIIero KpaTHOTro, IMPOCTOA
'O M COCTaBHOTO YHCEJI, UCIIOJIb30BaTh JTH|
[TOHSITHSI TIPU PEIICHUH 3a/1a4.

IIpuMeHATh AJrOPUTMbI  BBIYUCIICHUS]
HauOOJIbIIIEr0  OOWIero  JCHHUTENss U
HAUMCHBILICTO OOIIEro KPaTHOTO ABYX YH-

CCJI, AJITOPUTM PAa3JIOKCHUA 4YKcCJia Ha IIPO-

https://resh.edu.ru/




CThIE MHOKHTEIIH.
IMccaenoBaTh yCIOBHS JIGIUMOCTH Ha 4 1 6.
https://resh.edu.ru/UccaenoBarnb, 00Cyx-
naTb, (popmMyaIUpPOBATH U O000CHOBBIBATH
BBIBO/ O YETHOCTH CYMMBI, IPOU3BEICHUS:
IMBYXYETHBIX YHCEN, JIBYX HEYETHBIX YHCIIE,
UETHOIO U HEUYETHOI'O YUCEIL.

MccaenoBarh CBOMCTBA JIETMMOCTH CYyMMBI
W TIPOU3BEICHUS YHCEI.

TMpuBOoAUTH MPUMeEPHI YHCET C 3aJaHHBIMY
CBOMCTBaMH, Paclo3HABATh BepPHbIe M He-
BepHBbIE YTBEePXKJISHHSI O CBOWCTBaX YHCEI,|
onmpoBepraTb HEBEPHbIE YTBEPXKICHHS ¢
[MOMOIIIBIO KOHTPIIPUMEPOB.
IKoHCcTpyHpoBaThL MaTeMaTHYeCKHe Mpe/1IoKe-
HUSI C TIOMOILLIO CBS30K «H», HIIH», «eC-
..., TO...».

PemaTh TEKCTOBBIE 3aJ1a4M, BKIIOYAIOLINE
[IOHSTHSL  JICJIMMOCTH, apu(MeTHYEeCKHM
crocoOOM, HCIIOJIb30BaTh Hepebop BceX
BO3MO>KHBIX BAPHAHTOB.

MoaeiMpoBaTh XOJ[ PELISHUs 3aJadd C
[TOMOILBIO PUCYHKA, CXEMbI, TAOJIHUIBI.
IpuBoauTHL, pa3dupaTh, OLEHHBATH pPa3-
IMTMYHBIE pPEIIeHUs, 3aluCH pelIeHUH TeK-
CTOBBIX 3a/1a4

Kputnuyecku oONeHHBATH IIOTYyUYEHHBIH pe-
ByJIbTaT, HAXOJWUTh OIIMOKHU, OCYIIECTBIATH
CAMOKOHTPOJIb, TPOBEPsii OTBET Ha COOT-
BETCTBHE YCIIOBHUIO

Harasanasi reomerpusi.
[ psiMble HanuTocKOCTH (7
1)

[ leprieHaNKYIISIpHBIC TIPSIMBIC.
ITapannenbHble IpsiMbIE.

Paccrosinne Mexay OByMs
TOUKaMH, OT TOYKHU OO Mpsi-

Pacno3HaBaTh Ha 4YepTe)kaxX, PHCYHKaX
Ccllydyad B3aHMHOIO pPACIOJIOKCHHUS JIBYX
MPSIMBIX.

IM300paxkaTh ¢ HOMOLIBI0O YePTEKHBIX MH-

https://resh.edu.ru/




MOM, JUIMHa IIyTU Ha KBaj-
paTHOM ceTke.
I Ipumepsl

IPOCTPAHCTBE

IPsAMBIX B

CTPYMEHTOB Ha HEJIMHOBAHHOW M KJIE€TYaTOMU
Oymare JBe MEpPEeCeKarOIIUecs MPsIMbIC, JIBE
napajuieIbHbIE IPSMBbIE, CTPOUTH MHPSIMYIO,
MEePIIEHAUKYJISIPHYIO JTaHHOM.

IIpuBoAUTH NpPHUMEPHI MapajlIeILHOCTH Ul
[MEePIEeHANKYJSIPHOCTH  TIPSIMBIX B TIPO-
cTpaHCTBE.

Pacno3zHaBaTh B MHOIOYTOJIbHUKAX IEPIICH-
IMUKYJISIpPHBIE W IapaJuleJIbHbIE CTOPOHBI.
IM300paskaTh MHOIOYIOJBHUKH C Iapaj-
UIeJIbHBIMU, MNEPHEHIUKYISIPHBIMH CTOPO-
HaMH.

HaxoauTh paccTossHUE MEXAY ABYMS TOY-
KaMM, OT TOYKM JO NPSIMO, JUIMHY IIyTH HA
KBaJpaTHOM CeTKe, B TOM YHCJIE UCHOIb3Ys
U POBBIE peCypChl

/Ipoou(32 4)

OOBIKHOBEHHAsI POOb, OCHOB-
HOE CBOWMCTBO IpoOH, COKpa-
mieHue npodOeii. CpaBHeHHE U
YIOpsiIOYrBaHUE IPOOCIi.
JlecsiTuuHble 1pOoOH U METPU-
"yeckasi CHCTEMa Mep.
Apudmernyeckue IeHCTBUS C
OOBIKHOBEHHBIMH U JIECATHY-]
HBIMH JIPOOSIMHU.

OtHouienue. JleneHue B naH-
HOM OTHOIIeHWH. Macmra0,
IPOITOPIIHSI.

[lonsiTue npouenTa. Berancne-
HUE TPOLICHTAa OT BEJIIMYUHBI U
BEJIMYMHBI 110 €€ IPOLICHTY.
Pemmenne TEKCTOBBIX 3aaad,
comeprKalux OpoOW U IIpo-

CpaBHHBATL M YHNOPSIAOYMBATH JAPOOU, BbI-
OUpaTh cocod cpaBHEHUs JpPOOEii.
IMpeacraBjsATh IeCATUYHbIE JpOOH B BHUIIE
OOBIKHOBEHHBIX APOOEH 1 OOBIKHOBESHHBIC B
BHU/JIE IECATUYHBIX, HCIIOJIb30BATH IKBUBA-
UIEHTHBIE NPeACTABJIEHUS JIPOOHBIX YHCEI
[PYU UX CPAaBHEHUU, IIPU BBIUUCIICHUSX.
IMcnonb30BaTh OeCSTUYHBIE APOOU HPH IIpe-
00pa30BaHUM BEJIWYUMH B METPUYECKOH CH-
cTeme Mep.

BoinoansaTs apudmernyeckue JeicTBUS C
OOBIKHOBEHHBIMH H JIECATUYHBIMH JIPOOSMU.
BbluncasiTb 3HA4Y€HUs] BBIPAXKEHUH, CO-
mepKanux OOBIKHOBEHHBIE U JECSITHYHBIC
IMpoOu, BBIMIONHATH NPEOOPA3OBAHUS IPO-
Ocii, BHIOUPATH €NOC00, MPUMEHATH CBOIi-
cTBa apu(PMETHICCKUX ACHCTBHH IS pa-

https://resh.edu.ru/

1ICHTEIL.

IMHOHAIU3aIlHN BBIYUCIICHUH.




IIpakTnaeckass padora «OT-
HOIIICHNE JJIMHBI OKPY>KHOCTH
K e€1uaMeTpy»

CocTaBJIsITh OTHOIICHHS ¥ IIPOTIOPIINH, HAXO-
MMTH OTHOIICHUE BEJIUYNH, JICJINUTH BEIINIH-
Hy B TaHHOM oTHoIeHnH. HaxoauTts 3kc-
MepUMEeHTAJBHBIM MYTEM OTHOIICHHUEJTH-
HEI OKPY>KHOCTH K €€ THaMeTpy.
IMHTeprnpeTHpOBaTHL MacmTa®d KaK OTHOIIE-
HIE BEJMYHH, HAXOAMTH MacmTad IuIaHa,
KapThl ¥ BEIYHACISITE PACCTOSTHUSL, UCIIOIb- 3Ys]
MacmTad.

OOBSACHATH, YTO TaKOE MPOLEHT, YIOTpeO-
UISITH OOOPOTHI PEYH CO CIIOBOM «ITPOIICHT.
IBeIpaskaTh NPOIEHTHI B JIPOOSIX U JpOOH B
IPOIIEHTAaX, OTHOIICHHWE IBYX BEJIIMYUH B
IMPOIIEHTaX.

BbI4uCaSITE IPOLEHT OT YUCIIA U YHCIO MO
ero npoueHty. OKpyrJisitb IpoOou U IPO-
LICHTHI, HAXOAUTH TPUOIMIKSHUS YHUCEIL.
PemaTh 3aJayM Ha 4YacTHU, IIPOLIEHTHI,
[POIIOPILUH, HAa HAXOXKICHUE IpooHu (IIpo-
[IEHTa) OT BEJIWYMHBI U BEJIUYMHBI IO €€
npodu (TiporeHTy), npodu (IporeHTa), Ko-
TOPBII COCTABIISIET OJHA BEJIWYHMHA OT APY-
roii. IlpuBoaUTH, pa3doupaTb, OLEHUBATH
[pA3IMYHBIE PEIISHMs, 3allCU PEeIIeHUuH
TEKCTOBBIX 3ajad.

IN3BJIekaTh MHGOPMALUIO U3 TAOIHUI U JUA-
rpamMM, MHTEPIIPETHPOBATH TaOJIMYHBIC TaH-
HbIE, ONpenesaTh HauOoJbIIee u
HaVMMEHbIIIee U3 MPEeACTaBICHHBIX JAHHBIX

HasBanue pasziena
(TempbI)
Kypca (4HCJI0 YacoB)

OcHoBHoOe coaepikanue

OcHOBHbIE BH/IBI IeSITEJIbHOCTH
o0yJaIuxcs

Hcnoabsyembie S0P




Harasanas
reoMeTpusi.
Cummerpusi (6

1)

OceBast cummeTtpus. Llen-
TpaJibHasi CUMMETpPUsI.

IToctpoenue CHMMET-

PUYHBIX(HUTYD.

IIpakTraeckas pabora
«OceBasiCUMMETPHS.

CummMm €TpHs B IPOCTPAHCTBE

Pacno3naBaTh Ha deprekax M u3o0pa-
JKEHHSIX, M300pakaTh OT PyKH, CTPO-
HUTh C IOMOIIILIO HHCTPYMEHTOB QHUTYPY

(OTpe30K, JIOMaHylO, TpEYyTOJIbHHUK,
MPSIMOYTOJIBHUK, OKPYHOCTB), CHM-
METPUYHYIO J@HHOW  OTHOCHUTEJIBHO

NpsIMOU, TOYKH.

HaxoanTte mnpumepbl CUMMETpUH B
OKpyXxaromeM mupe. MoaeanpoBaTs U3
Oymaru aBe pUrypel, CHMMETPUUYHEIE OT-
HOCHUTEJIBHO TIPSIMOil; KOHCTPYHPOBAThH
reoMeTpuiYecKue KOHQPUTypaluu, HcC-
MOJIB3YysT CBOWCTBO CHMMETPUH, B TOM
YHUCJIE C TOMOUIBIO IIUPPOBBIX peCyp- COB.
HccaenoBars CcBOiicTBA M3yYEHHBIX
duryp, cesizaHHBIE C CUMMETpHUEH, HC-
MOJIb3Ysl OKCIEPUMEHT, HaOJIIoIeHue,
MOJEeJINpPOBaHUE.

O00CHOBBIBAaTh, ONPOBEPrarb C IMOMO-
L[bI0 KOHTPIPUMEPOB YTBEPKIAEHUS O
cuMMeTpuu Guryp

https://resh.edu.ru/

Bripa:keHusic
oykBamu (6 1)

IIpumenenue OyKB ISt
3allUCh  MaTEeMAaTHUYECKUX
BBIPXXEHUN M OpeaIoxXe-
HUM. bBykBeHHBIE BbIpa-
JKEHHUsI U YUCIIOBBIE TIOM-
CTAHOBKH.

BbykBennbie paBeHCTBa,
HaXO0XXJI€HHE HEU3BECTHOTO
KOoMITOHEHTa.PopMmyJIbI

Hcnosb3oBaTh OYKBBI 17151 0003Haue-
HUSI YHCeJI, IIPU 3aliCU MaTeMaTh4de-
CKHX YTBEP)KIACHHUI, COCTaBJIATH OYyK-
BCHHBIC BBIPAYKEHHS I10 YCJIOBHIO 3a-
Jayu.

HcciaenoBarb HECIO0XKHBIE YHCIIOBBIC
3aKOHOMEPHOCTH, UCIIOJIB30BaTh OYKBBI
JUTS MX 3aITUCH.

BBIYHCAATH YHUCIOBOE 3HAYCHHE OYK-
BEHHOTO BBIPAXXCHHUS IIPU 3aJaHHBIX
3HAYCHUAX OYKB.

https://resh.edu.ru/




3anuceiBaTh (POPMYJIBI: MepuMeTpa U
IUIOIIAJM  TPSIMOYTOJIbHUKA, KBaJApaTa;
JUTMHBI  OKPY’»XHOCTH, IUIOIIAJH Kpyra;
BBIMOJHATHL BbIYHCJIEHHS] TI0 3TUM
bopmymam.

CocraBasiTe GoOpMyJIbl, BBIpAKAIOIINE
3aBUCHUMOCTH  MEXIYy  BEJIMYMHAMM:
CKOpPOCTb, BpEMsl, PacCTOsHME; IIeHa,
KOJINYECTBO, CTOUMOCTbH; IIPOU3BOIM-
TEJIBHOCTh, BpeMsl, 00bEM pabOTHI; BbI-
MOJIHATH BBIYMCIICGHHUS 1O 3TUM (Gopmy-
J1am.

HaxoauTh HEU3BECTHBI KOMIIOHEHT
apudMeTHIeCKOro1eHCcTBHs




Harnsinnas reomerpusi.
Durypbt
Ha muockocTu(14 )

UernipéxyronpHuk, npuMeps]A306pakaTh Ha HEJIWHOBAHHON U KJIETYa-

4EeTBIPEXYTOJIBHUKOB. IIpsi-
MOYT'OJIBHUK, KBaJpaT: CBOIi-
CTBA CTOPOH, YIJIOB, JHaro-
HaJICH.

I13mepenue yrios. Buasl tpe-
YTOJIBHUKOB.

[IlepuMeTp MHOTIOYTrOJIBHHKA.
ITnomans purypsr. @opmyisl
epuMeTpa M IUIOLIAIHU MIpsi-
MOYTOJIbHUKA.

[Tpubam>x€HHOE  HU3MEepeHue
rorormagu Guryp.
ITpakTHueckast pabora

«[Tnomane kpyra»

Toii OymMare C MCIOJIb30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB YETBIPEXYTOBHUKH C  3a-
UMTAHHBIMHM CBOMCTBaMM: C IMapaJUICIbHBIMH,
MEPIEHANKYJISIPHBIMHA, PaBHBIMH CTOPOHA-
MH, TIPSIMBIMHM yTJIAMHU U JIp., PABHOOEIPEH-
HBIM TpeyronpHUK. Ilpeamarate m 06Cyk-
MaTh COCO0OBI, AJITOPUTMBI TOCTPOCHHUSI.

MccaenoBarb, WCIIONIB3Yysl DOKCIEPHUMEHT,
HaOJII0JIGHUE, MOJIEIMPOBaHUE, CBOMCTBA
NpsIMOYTOJIbHUKA, KBajpaTa, pa3OuBaTh Ha
TpeyronbHUKA. O00CHOBBIBATH, ONPOBEP-

raTh C IIOMOIIBI0O KOHTPIPHUMEPOB YTBEP-
PKIEHMsT O MpsIMOYrOJdbHHUKE, KBajgpare,
PAacmo3HaBaTh BEPHbIE U  HEBEPHBIC
[YTBEPIKJICHUSI.

IM3MepsATE M CTPOMTHL C IOMOUIBIO TpPAaHC-
[OPTUPA YTJIbl, BTOM YHCJIE B MHOTOYTOJIbHU-
KE, CpaBHMBATh YIJIbl; PACMO3HABATH OCT-
pble, TpsIMbIE, TYyIble, PAa3BEPHYTHIE YIJIBI.
Pacno3zHaBaTh, H300paxkaTb OCTPOYIOJIib-
HBI, TPSMOYTOJBHBIN, TYHOYTOJbHBIH, paB-
HOOEIPEHHBIH, PABHOCTOPOHHUN TPEYIoib-
HUKH.

BLIYMCIATHL TNEPUMETP MHOTOYTOJIbHUKA,
[JIOIa/lb MHOTOYTOJIbHUKA pa30MeHUuEeM Ha
MPSIMOYTOJIBHUKH, Ha paBHbIC (UTYPBI, HC-
[MOJIb30BaTh METPHUUYECKHE EIUHHIIBI HU3Me-
[PeHUS JIIUHBI U IO IH.

Mcnob30BaTh NPpHOJIMKEHHOE HU3MepeHHue
MTMH W TUTomafeld Ha KiaeTdato Oywmare,
MpUOMIKEHHOE M3MEPEHNEe JUIMHBI OKPYXK-

HOCTH, TIOIIAANA KpyTa

https://resh.edu.ru/




Hassanmue paspgeina (te-
MBI)
Kypca (4HCJI0 YacOoB)

OcCHOBHOE CoOJepsKaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH oﬁyqamumxcﬁ

Hcnoansyembie JOP

Iloo:kUTEIbHBIE U
oTpHUIATETLHbIEYHCIA
(40 4)

Llenble uucna. Monayibs uyucia,

reoMeTpUYecKasi ~MHTepIpeTaius
MOyJist. UUCIIOBBIE IPOMEXKYTKH.
[ToJ10KUTEIBHBIE U OTPHUIIATEIIHHBIC
qucna. CpaBHEHHE TIOIOKHTENb-
HBIX M OTPHULATEJIBHBIX YHCEIL.

ApudmMeTndyeckre IeUCTBUSA C T10-
VIOKUTEJIBHBIMU W OTPULIATEIIb-
HBIMHU YHCJIAMU.

PenieHne TEeKCTOBBIX 3a71a4

IpuBoAUTH, NpPHMePHI HCIOJIL30BAHUS B
peaJbHON KHU3HU IIOJIOKUTEIBHBIX U OTPHA
[ATEeIbHBIX YHCEJ.
M300paskaTh L€Ible 4YMCa, MOJI0XKUTEIIb
HbIE W OTpHIATEJIbHBIC YHCJIa TOYKaAMH Ha|
YUCIOBOH HPAMOI, HMCHOJIB30BAaTh YMCIIOA
BYIO TIPSIMYFO JUTSI CPDAaBHEHHS YHCEIl.
TpuMeHATH NpaBUJIa CPAaBHEHUS, YHOPSIA0-
YMBATh I[eJble YHCIa; HAXOAUTH MOJIYIH
qucIa.
DopMyIMpPOBATH NMPaBHUJIa BBIYUCICHUS
[MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMH UM CH
JIaMH, HAXOAWTH 3HAYEHHUs YHCIIOBBIX BbI-
pakeHuH, coAeprKaliuxX OeHCTBUSL C IOJIOA
PKUTEJIIbHBIMA WU OTPHULIATENIbHBIMU YHCJIAA
MU.

IIpuMeHATH CBOMCTBA CJIOXXCHHUS U YMHO-
PKeHUsS 11 1Ipeo0pa3oBaHUsl CyMM U IIPO-
M3BEICHU

https://resh.edu.ru/

Hpe):[cTaBneHne):[aHHux
(CR

IIpsimoyrospHas cucTeMa KOOpP/IH-

TOYKM Ha IJIOCKOCTH, abciycca
opauHaTa.

CrosiduaThle U KPYrOBbIEC JTHATPAM-
MBL

[IpakTudeckass pabora
HUE quarpamMmm.

«ITocTpoe-

HAT Ha IUIOCKOCTH. Koop,uHHaTIijﬂMoyroanOﬁ CUCTEMBI KOOpPJIWHAT Ha

OOBIACHATH H WUIIOCTPUPOBATL IOHATHE

[UIOCKOCTH, HCIOJIB30BaTh TEPMHHOJOTHIO;
CTPOMTh Ha KOOPJAMHATHON IJIOCKOCTH|
TOYKH U (PUTYPBI MO 3aJaHHBIM KOOPIHHAA
TaM, HAXOAUTBKOOPIUHATHI TOUECK.

Yurars cTon0uyaThle M KPYTOBBIE JHATpPAM-A
MbI; MHTEePHPeTHUPOBATH JaHHBIC, CTPOUTH
cTon0uaTeie UArpaMMEL.

https://resh.edu.ru/




Penrenne TEKCTOBBIX 3aga4, CO-
JACprKalmnux JaHHBbIC, npeacTraB-
VICHHBIC B Ta6JII/II_IaX W Ha Jaua-
rpaMmmMmax

Hcnonb3oBars uHpopManmio, IpeiacTas
pellleHUsI TEKCTOBBIX 3ajad M 3aJad U3 pe-

AJIbHOU YKU3HHU

JICHHYIO B Ta6HHHaX, Ha JuarpamMmax ,Z[J'I?j

Harasinnasi reomeTpusi.
Durypbt
B IpocTpaHcTBe(9 4)

I IpsAMOyYyTOJIbHBII IapasiesIeu-
nen, KyO, mpusma, MmupaMuiIa, Ko-
HyC, IIMJIMHAp, mIap u cdepa.
11300paxkeHre MPOCTPAHCTBEHHBIX|
uryp. IIpumepsl pa3BEPTOK MHOA
rOrpaHHUKOB, IHJIMH/pPAa U KOHY-
ca.
IIpakTudeckast pabora «Co3maHue
MoJiesieli  NPOCTPAaHCTBEHHBIX  (hH-
ryp».
TTonsitne 00bEMa; STMHUIIBI U3ME-
peaust o6bEma. OOBEM HPSIMO-
YTOJIBHOT'O rnapassielieIuIe/1a,
Ky6a, popmyssl 06bEMa

Pacno3zHaBare Ha 4YepTexkax, PpPHUCYHKax,
ONUCHIBATH MUPAMUIYy, IPU3MY, LMJIHHIP,
KOHYC, IIap, M300paxkaTb UX OT PYKH, MO-
meupoBaThL W3 OyMaru, IUIACTHJIMHA, ITPO-
BoJIOKH U 1p. [IpUBOAUTH MpHMepBI 00BEK-
TOB OKPY>KaIOIIEero MHUpa, UMEIOMNX (pop- Mb]
Ha3BaHHBIX TEJl.

Hcnonb30BaTh TEPMHUHOJIOTHIO: BEPILMHA,
pebpo, rpaHb, OCHOBaHME, BHICOTA, paIUyC U
UaMeTp, pa3BEpPTKa.

HN3yuaTh, MCNONB3Ysl HKCIEPUMEHT, HaOII0A
JIeHHe, U3MEpEeHHME, MOJCIMPOBAHHUE, B TOM|
YUCJIE KOMIIBIOTEPHOE, U ONHMCBLIBATH CBOIi-
CTBA HAa3BaHHBIX Tell, BLISIBJIATH CXOACTBA H
pasauuus: MEeXJIy HUpPaMUION U NPU3MOIL;
Me3K 1y HUINHIPOM, KOHYCOM U ILIAPOM.
Pacno3naBaTh pa3BEPTKU Mapaienenure-
na, Ky0a, IpU3MBbl, IMPaMUIbl, KOHYCa, LI1-
JIMHpa; KOHCTPYUPOBATH JJAHHBIE TeJa U3
pa3BEPTOK, co3naBaTh Ux Mojenu. Co3pa-
BaTh MOJeJH NPOCTPAHCTBEHHBIX GUTyp (U3
Oymaru, IpOBOJIOKH, IJIACTHIIMHA U Jp.)
N3MepsTh HA MOJEJSIX: JUTHHBI pEOEp MHO-
TOTPAaHHUKOB, JUaMeTp Iapa.

BoiBoauth Gopmyity o0bEMa MPIMOYTOIIb-
HOTO Mapaselenune/a.

Boruncasats no ¢gopmynam: o0bEM MmpsMO-

https://resh.edu.ru/

YTOIBHOTO TMapaluiejenuIiena, Kyoba; wuc-




M1OJIb30BaTh C€AWHUIIBI HN3MCPCHUA O6’béMa;
BBIYUCJIATHL 00BEMBI TCJI, COCTABJICHHBIX M3
Ky6OB, napauiCJICIrUIICIOB, pellaTb 3agadyu
C p€aJIbHbIMU JaHHBIMH

IloBTOpEHMe,
00001IeH1E,
cucTeMaTu3auus
(20 v)

TToBTOpEHHE OCHOBHBIX ITOHSITHI
M METOJZIOB KypcOB 5 U 6 Ki1accos,
0000IIIeHHEe HW CUCTeMaTH3allus
3HaHUN

BbI4McJIATE 3HAYEHUS BBIPaYKEHUH, CO-
ep KaluX HaTypalbHbIE, EJIbIE, MOJIO-
PKATENBHBIE U OTPUIATEIbHBIE

qucia, OOBIKHOBEHHBIE U JIECITUYHBIC
pOOH, BBITIOJIHATH IIPEOoOpa3OBaHUS Y-
CeJI U BBIPAKEHUM.

BpIOupaTh ciocod CcpaBHEHUs 4YHCEIN, BBI-
YUCIICHUM,

NPUMEHSITh CBOCTBA apu(pMeTHYESCKHUX
necTBUN 7S

paLMOHaJIM3al1 BIYMCIIEHUIA.

PemraTn 3a1aum U3 peajbHON KU3HH, NPH-
MEHAThL MaTeMaTH4YeCKHe 3HAHUs s pe-
IeHUs 3344 U3 IPYTHUX

[1pEJIMETOB.

Pewarp 3a1a4n pa3HbIMH CIIOCO0aMH, CPaB-
HUBATh, BLIOUPATH CHOCOOBI PELICHUS 3a-
TavH.

OcymecTBJIsATh CAMOKOHTPOJIb BHIIOIHAEMBIX
neicTBuit

1 CaMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUN

https://resh.edu.ru/




PABOYAA ITPOTPAMMA YUYEBHOI'O KYPCA «AJII'Eb-
PA». 7 -9 KITACCbI COJEPXXAHUE YYEBEHOI'O KYPCA
(ITO TOAAM OBYYEHUA)

7 xiacc

Yucia 1 BEIYUCIICHUS
PaumonaneHble ynciia

JpoOu OOBIKHOBEHHBIC W JICCATHYHBIC, TIEPEXO] OT OJHOM
dbopmel 3amucu apober k apyroi. [loHsSITHE palMOHATIBLHOTO
YHCIla, 3aliCh, CPAaBHEHHUE, YMHOPSIIOUYUBAHUE DPAIMOHATBHBIX
yrcen. Apudmernyueckue NEHCTBUS C pAMOHATBHBIMUA YHC-
namu. Pemenue 3agay U3 peajbHOM MPAKTUKU HA YacTH, HA
JpooOwu.

Crenenb ¢ HaTypaJbHBIM MMOKa3aTeIeM: OINpEeAeICHHe, TIpe-
o0pa3oBaHNE BBIPAKCHUNW Ha OCHOBE OIPEACICHHS, 3aIliCh
Oompmx yucen. [IporneHTsI, 3anuch TPOIIEHTOB B BHIE IPOOH
U IpoOu B BHJE MPOICHTOB. TpH OCHOBHBIE 3aJayd HA MPO-
LIEHTHI, PELICHNE 3a7a4 U3
peanbHON MPAKTUKH.

[IpumeHeHne MpU3HaKOB AEIMMOCTH, PA3JIOKEHUE HA MHO-
JKUTEIN HATypaJbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIIE MIpsAMas U oOpaTHast
MPONOPLMOHATIBHOCTH.

AnreGpanyecKkre BbIpaXKEeHUs
[IepemeHHbIe, YNCTOBOE 3HAYEHUE BBHIPAKEHUS C MEPEMEH-

Ho. JlomycTumble 3HaueHusi nepeMeHHbIX. [IpencrtaBienue

3aBHCUMOCTH MEX]y BeIWYMHaMu B Buae (popmyinbl. Beruuc-

nenust o gopmynam. [IpeobpazoBanrue OyKBEHHBIX BbIpa)ke-

HUI, TOXXJIECTBEHHO paBHBbIC BBIPAXKEHUS, MpaBuUiia mpeodpa-

30BaHUs CyMM U NPOU3BEJIEHUM, ITpa-

BHJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJIO0OHBIX ClaraeMbIX.
CpoiicTBa CTENEHHM C  HATypaJdbHBIM  IIOKa3aTEJIEM.
OnHounensl 1 MHOTOWIeHbl. CTenenb MHOTOWwIeHa. Croxe-

HHUE, BBIYUTAHUE, YMHOX€HHUE MHOTOWICHOB. DOpPMYJIbI CO-

Kpam&HHOTr0 YMHOXKEHHUS: KBaJIpaT CYMMBI U KBajpaT pa3HO-

ctu. opmyna pa3sHOCTH KBaJpaTtoB. Pa3nokeHne MHOrouse-

HOB Ha MHO>KHUTEJIH.

YpaBHeHUs



VYpaBHEHHE, KOPEHb YpaBHEHMs, IIpaBHila IIpeoOpa3oBaHuUs
ypaBHEHUS, paBHOCUJIBHOCTh YPaBHEHHUM.

JInnelHoe ypaBHEHHE C OJHOM IIEPEMEHHON, YUCIO KOPHEH
JINHEMHOI'0 ypaBHEHUs, pELIEHNUE JUHENHBIX ypaBHeHUU. Co-
CTaBJICHUE YPABHEHUH IO YCJIOBHUIO 3aJlauu. PelnieHue TekcTo-
BBIX 33/1a4 C IIOMOIIBIO YPABHECHUH.

JInneliHOEe ypaBHEHHE C ABYMs IIEPEMEHHBIMU U €ro rpa-
¢ux. CucrteMa ABYyX JUHEHHBIX YPaBHEHHH C IBYMS IIEpEeMEH-
HbIMU. PellleHue cucteM ypaBHEHMiI CIIOCOOOM MOJICTaHOBKH.
[Ipumepsl pelieHus TEKCTOBBIX 3a7ad C IOMOIIBIO CHCTEM
YPaBHEHMUII.

Koopaunate! u rpadpuku. @yHKINM

Koopaunara Ttoukn Ha npsiMol. YUuMcClIOBBIE HPOMEKYTKH.
Paccrostnue Mexay nByMsl TOUKaMHM KOOPJIMHATHOM MPSIMOU.

[IpsimoyronbHas cucteMa koopauHat, ocu OX u Oy. AGc-
MCCAa U OPAWHATA TOYKH Ha KOOPJAWHATHOMN MIIOCKOCTH. [Ipn-
MephI TpaduKOB, 3aaHHBIX (popmynamu. Utenune rpadukos
peanbHBIX 3aBUcuMoOcTel. [Tonstue dynkuu. ['paduk GyHk-
. CBoiicTBa GyHKIUN. JInHEeH-

Has pyHK1MS, €€ rpaduk. ['paduk pynknum y = | x |. I'padu-

YECKOE PEIICHUE JUHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX

YpPaBHEHUI.

8 ximacc

Uucna u BEIYUCIICHUS

KBanpatssiit kopenb u3 uncia. [lonarue o6 uppanmuoHaib-
HOM ymcie. [lecsaTuuHble TPUOIMKEHUS UPPAIIMOHATIBHBIX YH-
cen. CBoiicTBa apu(METHUECKUX KBAJIPAaTHBIX KOPHEH U UX
NpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUU U
BBIUUCIICHUAM. J[eficTBUTENbHBIEC YKCIIA.

Crenenb ¢ 1enbIM MOKa3areneM U e€ cpoiicrBa. CtaHmapt-
Hasl 3alliCh YHCIa.

AnrebpanyecKue BIpaKEeHUs

KBagpaTHblii TpEXuseH; pa3ioKeHHe KBaJpaTHOTO TPEX-
YiIeHa Ha MHOYKUTEIH.

Anrebpanueckasi 1poOb. OCHOBHOE CBOMCTBO airedpauye-
ckoil gpoOu. Cro)keHue, BBIUUTAHHE, YMHOXKEHHE, JIeJICHHE
anredpanyeckux Jpobeil. PannoHanbHbIe BBIPOKEHHUS U HUX



npeoOpa3oBaHuUE.

YpaBHEHHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyiia KOpHEH KBaJIpaTHOTO
ypaBHeHus1. Teopema Buera. PemieHue ypaBHEHMN, CBOIS-
IUXCS K JUHEHHBIM U KBaJparHbIM. [Ipocreiimme apoOHO-
palMoHaIbHbIE YPABHEHUSI.

I'paduueckast mHTEprpeTanuss ypaBHEHUW C ABYMs Tiepe-
MEHHBIMU U CHUCTEM JIMHEWHBIX ypaBHEHUN C ABYMsI IEPEMEH-
HbIMU. [IprMepsI pelIeHus] CUCTEM HEJIMHEWHBIX YPABHEHUM C
JBYMSI IIEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3amay  alreOpamyecKuM CIOCOOOM.

YuciioBble HEpaBEHCTBA U UX cBoWcTBAa. HepaBeHCTBO ¢ on1-
HOM mnepeMeHHOW. PaBHOCHIIBHOCTH HepaBeHCTB. JIMHENHBIE
HEPABEHCTBA C OJIHOM TNepeMeHHOW. CUCTEMBbI JIMHEHHBIX HE-
PaBEHCTB C OHOW EPEMEHHOM.

DOyHKIUU

[lonsatne ¢ynknuu. O6macTh OmMpeneeHus] U MHOXKECTBO
3HaueHUU GyHKIuU. CiocoObl 3aaanust PyHKITHH.

I'paduk bynkmuu. Urenue cBoiictB QyHKInm no e€ rpadu-
Ky. [Ipumepsl rpadukoB (QYHKIHN, OTpaKaOIMMX peaTbHbIC
MPOLIECCHI.

DyHKIMH, OMHUCHIBAIOIINE MPSIMYIO0 U OOpaTHYIO MPOIOPIIHU-
OHaJIbHbIC

3aBHCUMOCTH, HUX TpaHUKH.
DyHKIUU Y = X2, y:x3fy: X, y=IxL

I'paduueckoe perieHne ypaBHEHUM M CHUCTEM ypaBHEHHIA.

9 kmacc

Yucna ¥ BEIYUCTICHUS
JlelicTBUTENbHBIC YnCIia

PanmonansHbIe YyKcna, HppallMOHAIBHBIC YHCIIA, KOHEYHBIE U
OECKOHEYHBbIE JEeCATUYHBIE JPOOU. MHOXKECTBO EeNCTBH-
TEJIbHBIX YHCEJI, JICHCTBUTEIbHBIC YHCIa KaK OECKOHEYHBIC
JIecsITUYHbIe IpoOu. B3amMHO OJIHO3HAYHOE COOTBETCTBUE
MEX1y MHOKECTBOM JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN
MIPSIMOM.



CpaBHeHUE JAEHCTBUTENBHBIX YUCEN, apu(MeTnIecKue aeii-
CTBUSI C JEUCTBUTEIbHBIMU YHACIIAMU.
W3mepenust, npuOIMKeHNs], OLIEHKH

Pa3Mepsl OOBEKTOB OKpYXKAIOIIETO MHUpPA, IMTEIBHOCTD
IPOLIECCOB B OKPYKAIOIIEM MHUPE.

[Ipubnmx€HHOE 3HaUEHUE BEJIMUMHBI, TOUHOCTH MPUOIIHIKE-
Hus. OkpyrieHue yuceln. [Ipukujika u oOl€HKa pe3yiabTaToB
BBIYMCIICHUM.

YpaBHEHHS 1 HEPABEHCTBA
YpaBHEHHUS C OHOU ITEPEMEHHON

JInneliHoe ypaBHeHue. Pemienne ypaBHeHUH, CBOISIIUXCS K
JINHEHHBIM.

KBanpatHoe ypaBHeHue. Penienne ypaBHEHUH, CBOASAIINXCS
K KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsl peme-
HUSI YPABHEHHUM TPETHEN M YETBEPTOM CTEIIEHEW Pa3I0KEHUEM
HAa MHOKMUTEIIH.

Pemenne npoOHO-paniMoOHANBHBIX ypaBHEHHH. Pe-

LICHUE TEKCTOBBIX 3aJay alreOpau4eckuM MeETO-

JIOM.

Cucrembl ypaBHEHUN

VYpaBHeHUe ¢ IByMsl IEPEMEHHBIMU U ero rpaduk. Pemenue
CHCTEM JIBYX JIMHEHHBIX YPaBHEHHI C ByMsl M€pEMEHHBIMH.
Peuienue cucreMm IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEH-
HOe, a Apyroe — BToOpoii crenenu. I'paduueckas uHTepnpera-
LIHsI CUCTEMBI YPAaBHEHUH C IByMSI IEPEMEHHBIMU.

Pemienre TeKkCTOBBIX 3a/1a4 aire0pandeckum CriocoooM.

HepagsencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nyMHENMHBIX HEPABEHCTB C OJHOM IEPEMEHHOU.
Pemienne cucrem JIMHEWHBIX HEPABEHCTB C OIHOW IEPEMEH-
Hoii. KBagpaTtubie HepaBeHcTBa. ['paduueckas nHTeprpeTans
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

OyHKUIUU

KBanpatuunas ¢pynkuus, e€ rpadux u cBoiictsa. [Tapabona,
KOOPJAMHATHI BEPIIUHBI TapaboJIbl, 0Cb CHMMETPUHU NapaboJibl.

I'paduxn pynxmii:



y=kx, y=kx+b, y=k, y=x3,y L% y=|X| 1 ux cBoicTBa.

YucaoBbIC ITOCIICIOBATEIBHOCTH

Omnpenenenue u crocoObl 3a1aHUsT YUCIOBBIX MOCJIEA0BATEIb-
HOCTEH

IlonsATHE YHCIIOBOI IOCIEHOBATCIBHOCTH. 3aaHuEe IOCHe-
JIOBATEIbHOCTH PEKYPPEHTHOU GopMysnoil U ¢opMysoil n-ro
qJIcHA.

Apudmerndeckasi U reOMeTpUYEcKasi IPOrpecCUm
Apudmerndeckas U reoMerpudeckas nporpeccuu. dopmy-
JIBI N-TO 4jieHa apu(PMETHIECKON U TEOMETPUUECKOM Mmporpec-
CH, CyMMBI IEPBBIX N YJICHOB.
H300pakenne wieHOB apu(PMETHISCKON U T€OMETPUIECKOMN
MPOTrpeccuid TOYKAMH Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEH-
HBIN U SKCMTOHEHUIHAJIBHBIN pOCT. CII0KHBIE MPOLICHTHI.

[UVIAHUPYEMBIE ITPEIIMETHBIE PE3YJIBTATBI OCBO-
EHMA ITIPUMEPHOUN PABOYEN ITPOI'PAMMBI KYPCA
(ITIO TOAAM OBYYEHU )

OcBoeHue yuebHOro Kypca «Anredbpa» Ha ypOBHE OCHOBHO-
ro obmiero odbpa3zoBaHusl AOJDKHO 0OECIIeUMBATh TOCTHXKEHUE
CIEAYIOLINX NMPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIHTATOB:

7 xnacc

Yucna u BEIYUCICHUSA

—  DBbINonHATH, couerass yCTHbIE U NUCBMEHHBIE ITPUEMBI,
apudMeTHdecKre JeHCTBUS C pallMOHAIbHBIMU YUCIIAMHU.

— HaxoauTp 3Ha4€HUs YNCIIOBBIX BBIPAXKEHMI; IPUMEHSTH
pa3HoOOpa3Hble cHOCOObI U MPUEMBI BBIUMCICHHUS 3HAYCHUH
JIpOOHBIX BBIPAKEHUM, COAEp)KaIllMX OOBIKHOBEHHbBIE U Jecs-
TUYHBIC IPOOH.

—  Ilepexomuth OT oAHON (HOpPMBI 3amUCH YHCEN K JIPyroi
(nmpeobpa3oBbIBaTh JIECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSTUYHYIO, B YACTHOCTH B OECKOHEUHYIO
TEeCSITUIHYIO TPOOB).

—  CpaBHHUBaTh U yNopsiA0YMBATH PAllMOHAJIBHBIE YHUCIIA.



Okpyriars uncia.



—  BBINOIHATE NPUKUAKY U OLICHKY PE3YJIbTaTa BEIYUCIIC-
HUH, OLICHKY 3HAYE€HUI YMCIIOBBIX BBIPAKCHUN. BBITOIHATE
JIEUCTBUS CO CTEIEHSIMHU C HATYPaJIbHBIMHU 1OKA3aTEIIIMU.

— IlpuMeHATH NpPU3HAKU JOEIUMOCTH, pPAa3JIOKEHUE Ha
MHOYHUTEIN HATyPaJIbHbIX YUCEIL.

— Pemare npakTUKO-OPUEHTHUPOBAHHBIE 3aJa4M, CBsI3aH-
HbIE€ C OTHOILICHHUEM BEJIWYMH, IIPONOPLUOHAILHOCTBIO BEJIU-
YMH, NPOLEHTAaMH; HHTEPHPETUPOBATH PE3YJIbTATHl PEUICHUS
3aJ1a4 ¢ y4ETOM OTPAaHUUYECHUN, CBA3aHHBIX CO CBOMCTBAMU pac-
CMaTpPHUBAE€MBbIX OOBHEKTOB.

AnreGpanuecKkre BbIpaXKEeHUs

— Hcnonp3oBarh anredpanyeckyro TEPMUHOJIOTHIO U CUM-
BOJIUKY, MPUMEHSTH €€ B IMPOIECCE OCBOEHUS y4EOHOIo Marte-
puana.

— HaxoauTp 3HayeHUs OYyKBEHHBIX BBIPAXXEHHUI MpHU 3a-
JTAHHBIX 3HAYECHUAX [EPEMEHHBIX.

—  BrmonnaTre npeoOpa3oBaHus ILEJIOr0 BBIPaXKEHUS B
MHOI'OYJIEH NPUBEACHUEM MOJOOHBIX CIAraéMbIX, PACKPBITHEM
CKOOOK.

—  DBBINOIHATE YMHOXEHHE OJHOYICHA HAa MHOTOWIEH H
MHOI'OYJIEHa HAa MHOIOWIEH, IPUMEHATH (OpMyJbl KBajpaTa
CyMMBI U KBaJJpaTa pa3HOCTH.

—  OcymecTBisaTh pa3IoKEHNEe MHOTOWICHOB HA MHOXKHTE-
JU C IOMOIIbIO BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXKWTEJ,
IPYIIIUPOBKYU CJIaraéMbIX, IPUMEHEHUST (POPMYJI COKpAILEHHO-
IO YMHOXEHHS.

—  IlpumensaTs npeoOGpa3oBaHUs MHOTOWIEHOB [l pelle-
HMS Pa3JIMYHBIX 3a7a4 U3 MaTEMAaTUKH, CMEXXHBIX IPEIMETOB, U3
pealbHOM ITPAKTUKH.

—  Hcnonp3oBaTh CBOMCTBA CTEIIEHEN C HATYPAJIbHBIMU I10-
Ka3aTeJsiMM JIJIs1 IPeoOpa3oBaHUsl BBIPAKECHUI.

YpaBHEHHUS U HEPABEHCTBA

—  Pemars sMHeEWHBIE ypaBHEHHUs C OJHOW IIEPEMEHHOM,
IIPUMEHSs [IpaBuia Iepexona OT UCXOJHOTO YPaBHEHUS K pPaB-
HOCWIBHOMY emy. IIpoBepsTh, fABIAETCA 1M 4YUCIO KOPHEM
YpaBHEHHUSL.

—  IlpumensaTe rpaduyeckue MeTOAbl MPU PEIICHUU JIU-
HEHHBIX YPABHEHUN U UX CUCTEM.



—  IloxGupaThk npuMepsl map 4uces, SBISIIOLUUXCS PEIIeHU-
€M JIMHEHOI'0 yPaBHEHUS C ABYMs IIEPEMEHHBIMU.

—  CTpouth B KOOPAMHATHOH IIOCKOCTH TpauK JTUHEHHO-
r0 ypaBHEHHMsI C JIByMsI MIEPEMEHHBIMU; MOIb3YSICh Tpadurom,
IIPUBOJIUTH IPUMEPBI PELICHUS YPABHECHUS.

—  Pemars cucteMsbl IByX JIMHEMHBIX YPAaBHEHUU C JABYMS
MIEpPEMEHHBIMH, B TOM YU CIIC TPAPUUECKH.

—  CocraBusTh U peliaTh JUHEMHOE YpAaBHEHUE UJIU CUCTE-
MY JMHEHHBIX YPAaBHEHUN MO YCIIOBHUIO 3a7a41, UHTEPIPETUPO-
BaTh B COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJIy4EHHBIN pe-
3yJIbTAT.

Koopaunate! u rpadpuku. @yHKINM

—  H3oOpaxaTh Ha KOOpPAWHATHOM MpPSIMOM TOYKH, COOT-
BETCTBYIOIIME 3aJJaHHBIM KOOPJAWHATAM, JIy4d, OTPE3KH, UHTEP-
BaJIbl; 3aIIMCHIBATh YHCJIOBBIE MPOMEKYTKH Ha ajareopandeckom
SI3BIKE.

— OrtMeyaTh B KOOPAWHATHOM MJIOCKOCTH TOYKHU IO 3aJaH-
HBIM KOOpJIMHATaM; CTPOUTHh TpadHKH JTUHEHHBIX (YHKIIHH.
Ctpoutsh rpaduk GyHKIHU Y = | X |.

— OmnuceiBaTh ¢ MOMOIIBIO (DYHKIIUH H3BECTHHIC 3aBUCH-
MOCTH MEXy BEIIMYMHAMH: CKOPOCTb, BPEMsI, PACCTOSIHHE; 11€-
Ha, KOJIMYECTBO, CTOMMOCTH, IPOU3BOJIUTEIBHOCTh, BpEMSI,
00BEM pabOTHI.

— Haxoaute 3HaueHue (GyHKIUU IO 3HAYEHUIO €€ apry-
MEHTAa.

—  Ilonumarte rpadudeckuii Crnocod mpeacTaBiICHUs U aHa-
nv3a uHpopmanuu; U3BJIEKaTh U UHTEPIPETUPOBATH UHPOpMA-
U0 U3 TpadUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 xnacc

Yucna 1 BBIYACICHUS

—  Hcnonb30BaTh HaYaJIbHbIE MIPEICTABICHUS] O MHOXKECTBE
JIEMCTBUTEIILHBIX YMCEN JJI1 CPABHEHUS, OKPYTJIEHUS! U BBIYHC-
JIeHHi; n300paXkaTh IEMCTBUTEIbHBIC YUCTIAa TOYKAMU HA KOOP-
JUHATHOM NIPSIMOM.

— HpI/IMCH}ITL IIOHATHC apI/I(i)MCTI/I‘-ICCKOFO KBaApaTHOTO



KOpHSI; HAXOJUTh KBaJpaTHbIE KOPHHU, UCIOJB3Ys MPU HE0OXO-
JUMOCTH KaJIbKYJIATOP; BBINOJIHATH MPE0oOpa30oBaHUs BBIpAXKe-
HUH, COAEpKAIIMX KBAaJApaTHbIE KOPHHU, HCIOJB3Yys CBOWCTBA
KOpPHEH.

—  Hcnonp3oBaTh 3amucu OONBIIMX U MaJbIX YUCEI C IO-
MOMIBIO IECATUYHBIX ApoOei u creneneit uncina 10.

AnreGpanuecKkre BbIpaXKEHUs

—  IIpuMeHATh NMOHATHE CTENEHW C LEIbIM IOKa3aTelleM,
BBIMOJIHATEH MTPE00pa30oBaHUs BBIPAXKEHUH, COepKaIUX CTele-
HH C LIEJIBIM ITOKA3aTEJIEM.

—  DBrhITIONHATE TOXIECTBEHHBIE NPEOOpa3OBaHUSI PaIHO-
HaJbHBIX BBIPAKEHUI HA OCHOBE MPaBWJI JCMCTBUI HAJl MHOTO-
YJeHaMH U alredpanyeckuMu ApoOsMHU.

—  PacknanbiBaTh KBaJIpaTHBIN TPEXWIECH HA MHOKHUTEIIH.

—  IlpumensTh mpeoOpa3zoBaHUs BBIPAXKECHUHN JJIs1 pEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHUKH, CMEXHBIX IPEAMETOB, W3
peanbHOM MPAKTUKH.

YpaBHEHUS 1 HEPABEHCTBA

— Pemarp nuHelHbIC, KBaJIpaTHBIE YPaBHEHHUS U PaLUO-
HaJIbHbIE YPaBHEHUS, CBOJISIIIIMECS K HUM, CUCTEMBI IBYX
ypaBHEHUH C IByMs IEPEMEHHBIMHU.

— IIpoBoauth npocTeiime UcCiieIOBaHus ypaBHEHUN U
CHCTEM ypaBHEHUH, B TOM YHUCJIE C IPUMEHEHUEeM rpaduye-
CKHX TpeJ/icTaBlIeHNH (yCTaHABINBATh, UMEET JIU ypaBHEHHUE
WJIM CUCTEMAa YPaBHEHHI peIIeHUs], €CIIU UMEET, TO CKOJIb-
KO, W TIP.).

—  llepexoauTh OT cloBecHON (POPMYIUPOBKH 3a/1auu K €&
anrebpandecKkoil MOAEIH C TOMOIIBIO COCTaBJICHUS] YPAaBHEHUS
WJIM CUCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4yM NTOJTyYEHHBIN pe3yJbTar.

—  IIpumMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CpPaB-
HEHUsI, OLIEHKH; PElIaTh JUHEHHbIE HEPABEHCTBA C OJHOMU Iie-
PEMEHHOU M MX CUCTEMBI; 1aBaTh rpa)MuECKYI0 WILTFOCTPAIHIO
MHOECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKUIUU



—  IloHumats 1 UCI0JIB30BATH (PYHKIIMOHAIBHBIE TOHATHS U
SI3bIK (TEPMUHBI, CUMBOJIMYECKHE OOO3HAYCHUsI); OMPEIEISAThH
3HaYeHHEe (YHKIUU [0 3HAYCHUIO apryMEHTa; OIpeaeisaTh
cBOMCcTBa (PyHKIMH 1O €€ rpaduKy.

—  Crpourts rpaduku 3JIeMeHTapHBIX QYHKIIUH BUAa

y:]i,y:x2,\y:x3,y: VX , Yy = | x |; onuceBare

CBOICTBA YUCIOBOU QYHKIIUU 110 €€ TpaduKy.
9 knacc

Yucna 1 BEIYUCIIEHUA

—  CpaBHUBaTh U YINOPSAJIOYMBATh pallMOHAJIBHBIE U Hppa-
LIMOHAJIBHBIE YK CIIA.

—  BbInonHATe apudmerndeckue AEHCTBUSA C palldiOHAJb-
HBIMHU YHCJIAMM, COUYETAsI YCTHbIE M MUCbMEHHBIE ITPUEMBI, BBI-
MOJIHATH BBIUYHCIIEHHS C UPPALMOHAJIIBHBIMH YU CIIAMU.

i HaXOI[I/ITB 3HAYCHHS CTEICHEH C IISIBLIMU MoKa3aTeIsIMU
n KOpHCfI; BBIYUCIIATH 3HAUYCHHUS YU CIIOBBIX BBIp&)KCHPIfI.

—  OKpyriarh NEHCTBUTEIBHBIC YHCIIA, BBIMOIHATH TIPHU-
KUJIKY pe3yJibTaTa BBIYMCICHUM, OIIEHKY YHCIOBBIX BBIpaXkKe-
HUH.

ypaBHCHI/IH N HCPAaBCHCTBA

— Pemarp nauHelHbIE W KBaJpaTHbIC ypaBHEHHUs, ypaBHE-
HUSI, CBOJSIIIIMECS K HUM, MpOCTelIne JpoOHO-pallMOHaIbHBIE
ypaBHEHHUSI.

— Pemars cucremMsl ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C IBYMs
HNCPEMCHHBIMU U CUCTEMBI IBYX ypaBHeHI/Iﬁ, B KOTOPbLIX OAHO
YPaBHCHUC HEC SABJIACTCA JIMHEHHBIM.

- Pemnrate TexkcToOBEIE 3aaUn anre6pa1/1quKI/IM CII0COOOM ¢
IOMOHIBKO COCTABJICHUA YPAaBHCHHUA WJIIN CHUCTCMbI IBYX ypaB-
HEHUH C ABYM: IICPEMCHHBIMU.

- HpOBO,Z[I/ITL HpOCTCfIHIHC HCCICIOBaHUA ypaBHeHHﬁ u
CHUCTEM ypaBHCHI/II\/'I, B TOM YHUCJIC C IPUMCHCHUCM r‘pa(pnqecm/lx
HpC,Z[CTaBJICHI/Iﬁ (yCTaHaBHI/IBaTB, HUMCECT JIM YPABHCHUC UJIU CU-
cTCéMa ypaBHCHI/Iﬁ peuicHusd, €CJIn UMCCT, TO CKOJIBKO, U Hp)

—  Pemars nuHelHbIE HEPABEHCTBA, KBAJAPATHBIC HEPABEH-



CTBa; U300pa)kaTh pPEIICHNE HEPABEHCTB HA YMCIIOBOW MPSIMOH,
3alMCHIBATh PELICHHUE C IIOMOLIBI0 CUMBOJIOB.

—  Pemars cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HE-
PaBEHCTB, BKJIIOYAIOLINE KBaJpaTHOE HEPABEHCTBO; H300pa-
’KaThb PEUICHUE CHUCTEMbl HEPABEHCTB HA YHWCIIOBOU NPSIMOM, 3a-
MUCHIBATh PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.

— Hcnonp3oBaTh HEpPAaBEHCTBA MPHU PELICHUU PA3JIAYHBIX
3a71a4.

DOyHKUIUU
—  Pacnos3HaBaTh GyHKIMM U3YyUYEeHHBIX BUI0B. [loka3bpiBaTh
CXEMaTHYECKU pACIOJIOKEHUE Ha KOOPAWHATHOM IIJIOCKOCTH

rpagukoB
bynkmmit Buga: y = kX, y = kx + b, y =k

,y=ax2 +bx +¢,y=x3,y=+x,y=|x|B 3aBUcHMOCTH OT
3HaYCHUN KOA(POUIIMEHTOB; OMMCHIBATH CBOMCTBA (PYHKITHHA.

Ctpouth U H300pakaTh CXEMaTHYECKH TpaduKu KBaapaTud-
HBIX

—  (yHKIMHA, ONMUCHIBATh CBOWCTBAa KBaJPAaTUYHBIX (PYyHK-
UH 110 UX rpaduKam.

— Pacno3HaBaTh KkBaJpaTHYHYIO (QyHKIUIO 1O (opmyrie,
NPUBOAUTH IPUMEPHl KBaJAPaTUUYHBIX (PYHKIMA U3 peaTbHOU
YKU3HU, PUZUKH, TEOMETPUU.

ApudmeTndeckas U TeOMETpUUYECKasi IPOrPECCUu

— Pacno3HaBaTh apu(METUUECKYI0) U TE€OMETPUYECKYIO
MPOTrPECCUU MPH PA3HBIX CIIOCO0AX 3aJaHuUs.

—  BBINOAHATH BBIYKCIIEHUS C UCIOJIB30BaHUEM (OpMYI n-
ro wieHa apu(METHYeCKOH M TeOMEeTPUUYECKOW IpOorpeccuid,
CyMMBI [IEPBBIX N YJICHOB.

- I/I306pa)KaTL YJICHBI IMOCJICAOBATCIBHOCTHM TOYKaMM Ha
KOOpI[HH&THOfI IIJIOCKOCTH.

— Pemarp 3amaun, CBSI3aHHBIE C YHCIIOBBIMHU IIOCIIENOBA-
TEJIBHOCTSIMH, B TOM YMCIIE 3a/1a4M U3 pPeajlbHOU JKU3HU (C UC-
MOJIb30BAHUEM KAJIbKYJISITOPA, IU(PPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE TNIAHUPOBAHUE YYEBHOI'O KYPCA (IO TOJAM OBYYEHNA)

7 xnacc (He menee 102 )

HasBanmue pa3zzena
OcHOBHBIE BHABI 1eSITEJIbHOCTH
(Tembl)(4MCII0 Ya- OcHOBHOe coaepskaHue Hcnonnzyembie JOP
coB) 00yyarommxcsi

Yucyia ¥ BBIYHC-
JIeHHUSI.
PanmonaabHbie
qucia

(254

ITonsiTHEe panMOHAIBLHOrO 4YHCIIA.
ApudmeTnueckue  JIEHCTBHS C
panoHaIbHBIMU qucia-
mu. CpaBHEHHE, yITOpSIAOUYNBaHNE
palMoOHAITBHBIX YUCE.

CreneHb ¢ HaTypaJbHBIM TOKa3a-
TeJIeM.

Pemienne oOcCHOBHBIX 3amad Ha
ApoOH, MPOLEHTHI U3 pealibHOMH
HPaKTUKH.

Ilpyu3Haku JeJIMMOCTH, pasJio-
JKEHMsIT Ha MHOXHUTENIM HaTy-
PaJIbHBIX YHUCEIL.

Peanbnbie 3aBucumoctu. Ips-
Mast 1 oOpaTHast IIPOITOPILIHO-
HaJIBHOCTHU

CucremaTruzupoBarb M 000ramartb
3HaHHS 00 OOBIKHOBEHHBIX W JICCATHY-
HBEIX IpPOO0sX.

CpaBHHBATBH M YNOPSIA0YMBATH IPO-
oM, mpeoOpa3oBBIBasi NMpU HEOOXOIH-
MOCTH JIeCSITHYHBIE JpOOU B OOBIK-
HOBCHHBIE, OOBIKHOBEHHBIE B JECsI-
TUYHBIE, B YACTHOCTHU B OECKOHEY- HYIO
JIECATUYHYIO 1POOB.

IIpuMeHsITH Ppa3HOOOpPa3Hble CIIOCOOBI
M NPHUEMBI BbIYHMCJICHUS 3HaYeHUI
JPOOHBIX BBIPAa’KeHUIl, COIEpIKAIIUX
OOBIKHOBEHHBIC U JIECSITUYHbBIE NIPO-
Ou: 3aMEHSTh MPH HEOOXOIMMOCTH
JIECSTUYHYIO APOO0bh OOBIKHOBEHHON U
OOBIKHOBEHHYIO JIECSITUYHOM, IIpH-
BOJUTH BbIpa)keHue K (popme, Hanbo-
Jiee y1oO0HOM JUUIsi BBIYMCIICHUM, TIpe-
00pa3oBbhIBaTh APOOHBIC BBIPAKCHHUS
Ha YMHOXXCHHE M JICJICHHE IeCSTHY-
HBIX APOOEH K ASUCTBUSIM C HEJIbIMU
YUCIIAMH.

IIpuBOANTH 4MC/IOBbIE W OYKBEHHbIE
NpUMepbl CTCIICHU C HATypaJbHBIM
rmokasaresieM, OOBSICHSISI ~ 3HA4YCHUS
OCHOBaHMsI CTCICHM W II0Ka3aTes
CTEIICHH, HAaXOIUTh 3HAUCHUS CTeIle-

https://resh.edu.ru/




Heit Buma a" (a — m00oe panmo-
HaJIBHOE YHCJI0, N — HaTypalibHOE
YHCIIO).

TToHMMATBh CMBICIT 3aITUCH OOJIBIITUX
YHCEJI C TOMOIIBIO JICCATHYIHBIX JIPO-
Oeii u crenenell uncia 10, mpume-
HSATBUX B peaIbHbIX CUTYyaIHsIX.
IIpuMeHATH NPU3HAKH JISIIMMOCTH,
pa3IoKEeHUsT Ha MHOYKHTEJIN HaTy-
pajbHBIX YHCEIT.

PemiaTth 3ajaum Ha YacTH, MPOIICH-
ThI, MPOIMOPLHH, Ha HaXOXKICHHE
npobu (TIporeHTa) OT BEIWYUHBI W
BEJIMYHMHBI 110 €€ ApoOu (IPOLCHTY),
npodu (mpoIeHTa), KOTOPBIA COCTaB-
JISIeT oJHa BeJauyuHa OT Apyroil. Ilpmu-
BOIMTH, Ppa30uparb, OIEHUBATH
pa3inyYHbIE PELISHMS, 3alMCH pelle-
HUI TEKCTOBBIX 3ajay.

Pacno3znaBaTte U 00BACHATH, ONUpa-
sChb Ha OIPEJEJICHHsI, IPSIMO INPOIOpP-
LUOHAJIBHBIE M OOpPAaTHO MPOIOPLHO-
HaJIbHBIE 3aBUCHUMOCTH MEX]y BEJIH-
YUHAMH; NPHUBOAUTH MPHMeEPbI 3TUX
3aBUCUMOCTEH M3 pealbHOTO MHpa, U3
JIPYTUX Y4EOHBIX ITPEAMETOB.

Pemats npakTuko-
OPUEHTHPOBAaHHBIC 3a/Ia4H Ha 1PpoOH,
IIPOLICHTBI, IPSIMYIO U OOPaTHYIO
MIPONOPLIHUOHAIBHOCTH, MPOIIOPLIHHU

AJjredpanyeckue
BBIPaKEeHUS
(27 w)

BbykBennbie BbIpaxkeHwusi. llepe-
MeHHbIe. JlomycTumble 3Hade-
HUS IepeMeHHbIX. DOpMYyIIBL.

IIpeoOpa3zoBanue OYKBEHHBIX

OBjaaeTh anreOpamydeckoil TepMu-
HOJIOTUEH U CHMBOJIMKOW, HpHUMe-
HSITH €& B IIPOILIECCe OCBOCHUS y4el-
HOT'O MaTepHaa.

https://resh.edu.ru/




BBIPa)KCHHUU, PACKPBITUE CKOOOK
U IIpUBEJEHUE MONOOHBIX cllara-
€MBbIX.

CBoOICTBa CTCIICHU C HATYpaJlb-
HBIM ITOKa3aTeJIeM.

MmuorouwieHbl. CI0KEHHE, BbIYN-
TaHHE, YMHOKEHHE MHOTOWICHOB.
DopMybl COKpPAIIEHHOIO YMHO-
sxenusi. Paznoxxenue MHorousie-
HOB Ha MHOXHUTCITH

HaxoauThs 3Ha4YeHUs1 OYKBEHHBIX
BBIPKCHUI NPH 3aJaHHBIX 3Ha4Ye-
HUsIX OYKB; BBIIOJHSTH BBIYHCIIC-
HUsI 10 HpOopMyJIam.

BBINOJIHATH IPeOOpa30BaHUs 11EJI0-
ro BBIP@XKCHHUSI B MHOTOYJICH IpHBE-
JICHUEM TOHO0OHBIX CllaraeéMbIX, pac-
KPBITHEM CKOOOK.

BBINOJIHATH YMHOXCHHE OJHOYJICHA
Ha MHOTOWIEH M MHOTOYJICHa Ha
MHOTOYJICH, NPHUMEHSITh (POPMYIIbI
KBaJIpaTa CyMMbI W KBaJpara pa3HoO-
CTH.

OcymecTBJISAATH Pa3I0KEHUE MHOTO-
YJICHOB Ha MHOXXHUTEIIH ITyTEM BBIHE-
CeHHMsT 32 CKOOKH OOIIEero MHOKHTE-
JIs1, IpUMeHeHus1 (GOPMYIbl Pa3HOCTH
KBaJpaTtoB, (GOPMYJI COKPALIEHHOTO
YMHOXCHHUSI.

IIpuMmensiTh npeoOpa3oBaHUE MHO-
TOYWICHOB [UJIsI PELICHHS] Pa3IudHbIX
3a/lad M3 MaTEeMaTHUKH, CMEKHBIX
MPEeAMETOB, U3 PEeaTbHOMN MPAKTUKH.
3HAKOMUTBCH ¢ UCTOPH e pPa3BUTUSI
MaTeMaTHKHU

YpaBHenus u
HepaBeHCTBa
(20 9)

VpaBHeHue, mpaBuia Impeobpa-
30BaHUsI ypaBHEHWs, pPaBHO-
CUJIBHOCTbH YPaBHEHUM.

JIluneliHoe ypaBHEHHE C OIHOM
NEepPEMEHHON, pelleHue JIMHEH-
HBbIX ypaBHeHUI. Penienue 3agauc
MOMOIIBIO YPaBHEHUH.

JIuHeliHOEe ypaBHEHHE C IOBYMs
TIepEeMEHHBIMH U ero rpaduk.Cu-

Pemiarb nuHEiHOE ypaBHEHHE C OJ-
HOW NEepEeMEHHON, NPMMeHsAsl NpPaBH-
Jla TIepexo/ia OT UCXOJAHOTO yPaBHEHUS
K PaBHOCWJIBHOMY €My 0oJiee mpOoCTOro
Buaa. IIpoBepsAThb, sIBIsSETCS U KOH-
KPETHOE YNCIIO KOPHEM yPaBHEHHSI.
IMoadupaTs NpuMepbI ap YHUCET,
SIBJIAIOIUXCS. PCHICHUEM JIMHEIHOr O
YPaBHCHUS C IBYMsI ICPEMECHHBIMU.

https://resh.edu.ru/




creMa JIByX JINHEWHBIX ypaBHE-
HUM C IBYMsI IIEPEMEHHBIMH.
Pemienrie cucreM ypaBHEHUH
CIIOCOOOM I10JICTAHOBKH U
CIIOCOOOM CJIOKEHUST

CTpouTh B KOOPAMHATHON IIOCKO-
ctd rpauK JTMHEHHOro ypaBHEHUs C
JBYMsI TIEPEMEHHBIMH; MONB3YsICh
rpaukoM, NIPUBOAUTH MPUMeEPbI
peleHust ypaBHEHUs.

HaxoanTe pemenne cuctemsl IBYX
JIMHEWHBIX ypaBHEHUH C IByMs Ie-
PEMEHHBIMMU.

CocTaBJsiTh U pemiaTh ypaBHEHUE
WJIM CUCTEMY yPaBHEHHH IO YCIIOBHUIO
3aJla4i, THTEPIIPETUPOBATE B COOT-
BETCTBUHU C KOHTEKCTOM 3aJayuH I10-
JIy4EHHBII pe3yJibTaT

Koopaunarbin
rpa¢puxu. @yHk-
uuu (24 v)

Koopnunara Touku Ha mpssMOM.
YHucnoBele NpoMeXyTKH. Pac-
CTOSTHUE MEXIY NBYMs TOUKaMH
KOOPJWHATHOM MPsIMOM.
IIpssmoyronpHasi cucrema Koop-
JUHAT Ha IuIockocTh. [TpumMepsl
rpa¢duKOB, 3aJaHHBIX (GopMyJia-
mu. YreHue rpaduKoB peanb-
HBIX 3aBUCUMOCTEHN.

Houstue ¢yukuuu. [paduk QyHk-
uuu. CoiictBa GyHkuii. JIuneii- nas
¢yuknus. Ilocrpoenue rpadu- Ka
TTUHEeHHOM G yHKIHAA. I'paduk

bynkuun Yy = | x |

HM300paskaTh Ha  KOOpPAMHATHOM
NpsIMOM  TOYKH, COOTBETCTBYIOIIHE
33JlaHHBIM KOOpJMWHATaM, JIy4H, OT-
PE3KH, UHTEPBAJIBI; 3alIUCHIBATh UX Ha
anreOpanvecKoM sI3bIKe

OTMedaTh B KOOPAWHATHOM IJIOCKO-
CTH TOYKM I10 3aJaHHBIM KOOpJHHAa-
TaM; CTPOMUTHb TI'PaQUKU HECIONKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (opMyia-
MH, B TOM YHCJE C IOMOILbIO LHu(-
POBBIX JIabOpaTOPUIA.

IIpuMeHsiTh, U3y4aTh NpPeHMYIlIeCTBa,
HHTepPNpeTHPOBaTh rpaduyecknit
croco0  MpeJACTaBIEHUS U aHaIu3a
pa3HooOpa3HOi  JKHU3HEHHOH  WHOOpP-
Maluu.

OcBauBarp  TOHATHE  (YHKLIHH,
oBJIazieBaTh (DYHKIIMOHAIIBHOH Tep-
MUHOJIOTUEH.

Pacno3HaBaTh TUHEHHYIO (QYHKIIUIO
y = kx + b, onuceiBaTh €€ cBoiicTBa

https://resh.edu.ru/




B 3aBHCHMOCTH OT 3HA4YCHUU KOI(-
¢ummenTos k u b.

Crpouts  rpaguku JIMHEUHOI
GyHKIHN, QYHKITAH
y=lxl.

HUcnoan3oBars nudpoBble pecypebl
JUI TIOCTPOECHUS

rpadukoB GyHKUIMH U U3ydSHUS] UX
coiictB. IlpuBonute nDpuMepsl
JIMHEMHBIX 3aBUCUMOCTEN B peaib-
HBIX polieccax U SIBJICHUSIX

IloBTOpenue n
0000menne(6 1)

TToBTOpEHHE OCHOBHBIX MOHSTHI
M METOJIOB Kypca 7 Kiracca, 0606~
LIEHUE 3HaHUH

BpiOnparh, NpPUMEHATHL OLECHHBATH
cIocodbl CPaBHEHUS YHCEJ, BbIYHCIIE-
HUil, TpeoOpa3oBaHUN  BBIPAXKCHHH,
pelleHus] ypaBHEHHUH.

OcyuecTBJIsITh  CAMOKOHTPOJb  BbI-
MOJTHSEMBIX JAEHCTBUH M CaMONPOBEPKY
pe3ynbraTa  BBIYMCIEHHMH, npeobpa-
30BaHUM, nocTpoeHuii Pemars 3aga- umn
U3  pealbHOW  JKU3HH, HPHUMEHSITh
MaTeMaTH4YecKHe 3HAHHMSA s pelle-
HUs 3a7a4 U3 APYruX NpeaMeTOB.
Pemiare TekcTOBbIe 3a/a4M, CpPaBHHU-
BaTh, BBIOMPaTh CHOCOOBI peLICHUs
3a7a4u

https://resh.edu.ru/




8 knacc (ue menee 102 u)

Ha3sanmue pasgena
(Temb) OCHOBHOE coJepskaHue OcHOBHBIE BH/bI 1eSATEJIBHOCTH Hcnonbsyembie J0P
Kypca (4Uc/I0 4acoB) o0yuaroIuXCs
Uucaa u Berunciae-KBajapaTHbIN KOPSHb U3 YHCIIA. DdopmyJupoBaTh omnpeaenaeHue kBaja-https://resh.edu.ru/

HMSL.
KOpPHH
(15 w)

KBagpaTtHbiel

TTonsiTHEe 00 UPpPATMOHAITBHOMYHC-
e. JlecsiTHaHBIC TTPUOITDKEHUST
MppaloHaJIbHBIX yhcell. JlelcTBu-
TenbHbIe uncna. CpaBHEHHE Aeii-
CTBUTEJIBHBIX YHCel. Apudmern-
YeCKUIl KBaApaTHBIMKOPEHb.
VpasHenue Buja X2 = a. CpoiicTBa
aprMeTHUECKNX KBaJpaTHBIX KOP-
Heii. [IpeoOpa3zoBaHye YHUCIIOBBIX
BBIpAYKEHUH, COZIePIKALLINX
KBaJIpaTHbIE KOPHU

paTHOTO KOpHS W3 4YHCIA, apupMeTHIe-
CKOTO KBaJPaTHOTO KOPHSI.
TMpuMeHATH,  ONEPAalMI0O  HU3BIICUCHUS]
KBaJpaTHOTO KOPHSM3 YHCIIA, HCHOJb3Ys]
MPU HEOOXOINMOCTH KAJBKYJISITOP.
OneHnBaTh KBaJpaTHbIE KOPHH UEJbI-
MU YHCJIAMU U ACCATUYHBIMHU JAPOOSIMHU.
CpaBHHMBATh M YHNOPS/A0YNBATH PALHO-
HaJbHBIE M MPPAlMOHAIBHbBIC YHCIIA, 3a-
[MCAHHBIE C IOMOILBIO KBaJPaTHBIX
KOpHE.

HcceaenoBarh ypaBHeHHE X2 = @, HaXo-
UTMTH TOYHBIE M HPHUOJIMKEHHBIE KOPHH

npu a > 0.
IUcciienoBaTh  cBOIiCTBAa  KBaJpaTHBIX
KOpHE#, MPOBOMSI YHUCIOBBIE JKCIEPHU-

MEHTBl C HCIOJIb30BAHUEM KallbKYJISITO
pa (KOMIIBIOTEPA).
/Toka3bIlBaTh CBOMCTBAa apudmMeTHye
CKHX KBAJpaTHBIX KOpPHEH; MPUMEHSThH UX|
InJ1s MpeoOpa30BaHUs BBIPAXKEHUH.
BpINoJHATHL Npeodpa3oBaHMUs BBIpaXe-
HUM, COAEpPKAIMMX KBaJApaTHBIE KOPHH,
IBeIpa>kaTh NEpEeMEHHBIE W3 TEOMETPHH
HECKHUX U PU3HUECKHUX (HOPMYII.

IBLIYMCIATH 3HAYEHUS BBIPAXKEHUH, CO-




Imep>Kammx KBaJgpaTHbIe KOPHU, UCTIOIb-
Bysl IpH HEOOXOIMMOCTH KaIbKYJISITOP.
M cnoab30BaTh B XOJI€ PELICHUs 3a1ad
PDIIEMEHTapHbIC IPEACTaBICHUS, CBs-
BaHHBIE C NMPHUOJMKEHHBIMHA 3HAYCHH-
SIMU BEJIMYUH.

BHAKOMUTbCS € HCTOpHEH pa3BUTHUS
MaTeMaTHUKHU

Uncia 1 BBIYHCIIE-
Husi. CTeneHs c 1e-
JTBIM MOKAa3aTesieM
(7 9)

CTerneHb C HeJIbIM [MoKa3aTeIeM.
CraHgapTHas 3allMCh YUCIIa.
IPazMepbl 00bEKTOB OKPY KAFOIIETO
Mupa (OT PIIEMEHTapHBIX

"MaCTHI] IO KOCMHYECKUX OOBEK-
[TOB), JUINTEIBHOCTH MPOIECCOB B
OKpY’KarolleM MUpe.

CBoMCTBa CTCHEHU C IICJIBIM ITOKa-
BaTeyieM

DopMyIHpOBaTH OMpenejeHne CTeIeHH
C LIEJTBIM TOKa3aTeJIeM.

MpexacTaBaATH 3aNMCh OOIBITUX U Ma-
ITBIX Yncel B cTanaapTHOM Buae. Cpas-
HUBATh YHCJIA Y BEIIWYWHBI, 3aITHCaH-
HBIE C UCIIOIb30BaHUEM cTenieHu 10.
Mcmoib30BaTh 3aMMch 4YKCENl B CTaH-
MapTHOM BHUJE JUISl BBIPAXKEHMS pa3Me-
[POB 0OOBEKTOB, AJINTEIBHOCTH MPOLIEC-
COB B OKPY’KaroIlIEM MUpE.

D opMyJIMPOBATH, 3aIHCHIBATL B CHMBO-
VIn4ecKoil (popMe U HITIOCTPUPOBATH
NpuMepaMu CBOMCTBA CTENEHU

C LIEJIBIM ITOKA3aTeJIEM.

IIpuMeHSATHh CBOIWCTBA CTEIICHU MJIs
mpeoOpa3oBaHUs

BBIPa’KEHUM, COEPIKAIINX CTEIIEHU C
11eJIbIM MTOKa3aTeseM. BhINOJHATS Aei-
CTBHA C YHCIIAMU, 3aIIUCAHHBIMU B CTaH-
mapTHOM BuIe (YMHOXXEHHUE, JeJIeHUE,
BO3BEJICHUE

B CTEIICHB)

https://resh.edu.ru/




Ajredpanyeckue KBanpatHbiii TpéxuiieH. Pa3noxke- [Pacmo3HaBaTh KBajpaTHbIN TpéxuiieH, |https:/resh.edu.ru/
BbIPAYKEHHSL. HIE KBaAPaTHOTO TPEXUIIEHAaHA [yCTaHABIMBATHBO3MOXXHOCTE €T0 pa3-
KBagparubiii Tpéx- |[MHOXHWUTEINA UIO’KEHMSI HA MHO>KMTEJIN.
q1eH PackiaapiBaTh HA MHOYKHTEJIH KBaJ-
(5 ) [paTHBIN TPEXWIEHC HEOTPULIATEIbHBIM
ITMCKPUMHHAHTOM
AJiredpanveckne AnreOpanyeckass 1poOb. Jlomyctu-3anuchiBarh  anreOpanueckue  Bwipa-https:/resh.edu.ru/
BBIPaKeHHS. MBIE 3HA4YE€HWs TIEPEMEHHBIX, BXO-pkeHHUs. HaxoauThb 00JIacTh OIpeseIne-
Aﬂreﬁpan'{eCKaﬂ VIS X B aﬂFeraI/I‘IeCKI/Ie BBIPAXKE-HUA panMOHAaNBHOIO BBIPAXKEHUS. BoI-
npodn HHA. OCHOBHOE CBOMCTBO allreOpau-inoHsITh YHCIOBBIC TIOJCTAHOBKU U BbI-
(15 u) ueckoi npobu. CokpallleHHue JIPO-jqucaaTh 3HAUYCHHE npobu, B TOM YHCIIQ
Ocii. C TOMONIBIO KaJbKyJisiTopa. DopmyJsin-
CnoxeHue, BbIMUTaHHE, YMHOXCHUCHopaTh OCHOBHOE CBOMCTBO ajireOpandie-
1 JIeJICHHe aJireOpandecKux HP06eﬁ~c1<01712[p06I/1 ¥ NPUMEHSITh ero Juls mpeq
[IpeoOpasoBanue BBIPOKCHHH, COoGpasosanns apobeil. BHIMOIHATE eii-
JIepIKAIIX areOpantieckue 1podH  lorpyg ¢ anreGpamueckumu  ApoGAMH.
[IpumeHaTs npeoOpa30BaHUsS BbIpaXke-
HUI 171 pelleHus 3ajad. Beipakarh
nmepemMenHble u3 Qopmyn (dusnyueckux,
FeOMETPUYECKHX, OIUCHIBAIOIINX
OBITOBBIC CUTYALMH)
YpaBHeHust KBanpaTtHoe ypaBHenue. HemomHoePacnmo3naBath kBampatHbele ypasueHwusi|https://resh.edu.ru/
M HepaBeHCTBA. KBajapaTtHoe ypaBHeHue. Dopmyra3anuceiBaTh (POPMYJy KOpHEH KBaapaT-
KBanparHble ypaB- [KOpHE#H KBaJApaTHOrO YypaBHEHUs.[HOTO YPaBHCHHS, peliaTh KBaJAPaTHbIE
HeHUs Teopema Buera. YPAaBHEHHUsI — IIOJIHbIC U HEIOJHBIEC.
(15 w) Pemiennie ypaBHenuit, cBomsituxcst KIIpoBoauTs mnpocreiinme uMccae10BaHusA

KBagpaTHbeIM. [Ipocteiimue apobHO
[pallMOHAJIbHBIE yPAaBHEHUSI.

IPemmenne TEKCTOBBIX 3a7ad C MOMO-
MIHI0 KBaJPATHBIX YPaBHEHUH

KBaJpaTHBIXYPABHEHUH.

PemiaTh ypaBHeHMsI, CBOJSIIHECS K
KBaJpaTHBIM, C MOMOIIBIO TIpeoOpa3o-
BAaHUN U 3aMEHON NMEPEMEHHOM.
Ha6a00aTh W aHAJIM3MPOBATh  CBSI3b
MEXIy KOpHSIMH U KodhduuueHTaMu

KBaJpaTHOTO YpaBHEHUS.




dopmynpoBars TeopeMy Buera, 4
TaKyke OOpaTHYIO TeOpeMy, NPUMEHSATH
OTH TEOpeMbl IJisl peuleHus 3anad. Peo
ATk TEKCTOBBIE 3aJa4u ajredopanye-
CKHM CIIOCOOOM: IIEPEXOIUTH OT CJIIOBECH
HOU (OPMYJIMPOBKH YCIIOBHS 3a1adM K
anreOpanvecKo MoAenu MyTEM COCTaBH
UIeHUs] ypaBHEHUs; pellaTh COCTaBIICHA

HOE€ YypaBHEHHE;, WHTEPHPETHPOBATH
pe3yJibTar.
BHaKOMHUTBCSI ¢ HCTOpHeli  pa3BHUTHS
reOpsI

YpaBHeHus1

u HepaBeHcTBa. CH-
CTeMbl YPaBHeHHii
(13 v)

UInHeitHOe ypaBHEHHE C ABYMs Ile-
[PEMEHHBIMH, ero TpadHK, IPUMEDPDI
[pEIIEeHUs] ypaBHEHUH B II€JbIX UMCH
max.

Pacno3HaBaTh JIMHEIHbIE YPaBHEHHUS C
ITBYMSI TIEpEMEHHBIMU.

Ctpouth rpadyKu JMHESWHBIX ypaBHE-
HHUM, B TOM YHCJIC

PerieHne cHCTeM [BYX JIMHEHHBIXMCIOJB3Ysl HH(POBLIE pecypChl.

YPAaBHEHMI C IBYMSI II€pEMEHHBIMHU.
I[IpuMepsl pelIeHUsT CHCTEM HeJIN-
HEUHBIX YpaBHEHHUH C JBYyMs Iiepe-
IMEHHBIMH.

[paduueckas HHTePIpETaIs
YPABHEHHMSI C IByMsI IEPEMEHHBIMU U
CHCTEM YPAaBHEGHHMH C JByMs IHepe-
IMEHHBIMH.

IPerieHre TEKCTOBBIX 3ajad C IOMO-
bIO CUCTEM ypaBHEHUU

Pa3znnuyare napajuiesibHbIE M Iepece-
KaroIMecs MPSMBICIIO UX YPABHEHHSIM.
Pemiare cucTeMbl JIByX JIMHEHHBIX|
YPaBHEHMH C JABYMsI II€pEMEHHBIMU
MOACTAHOBKOM M CIIOKEHHEM.

PewmiaTh nmpocTeiime cucTeMsl, B KOTOA
PBIX OJHO M3 YPAaBHEHHUH HE SBISICTCS
ITHHEWHBIM.

[MpuBoauTh rpaduyecKyl0 HHTEepHpeTra-
IMI0 PELICHUS YPaBHEHHUsS C JIBYMs Iepe-
MEHHBIMH M CUCTEM YpPaBHEHHUH ¢ JByMs
MepeMEHHBIMU.

PemaTs TeKCTOBBIE 3aJayM ajnreOpan
[IeCKHM CIOCOOOM

https://resh.edu.ru/

YpaBHeHust
u HepaBeHcTBa.He-
paBencTBa (12 u)

[durcnoBbie HEpPaABCHCTBA U UX
CBOICTBA.
[HepaBeHCTBO ¢ OQHOU NEPEMEHHOM.

DopmMyaIMpoBaThL CBOMCTBA YHCIOBBIX
HEpPaBEHCTB, WLIIOCTPHUPOBATh MX Ha KO-
OpPAUHATHOM MpSIMOH, AOKA3BIBATL all-
TeOpanIeCcK.

https://resh.edu.ru/




Uluneiinble HepaBeHCTBA C OJIHON
nmepeMeHHOW U ux pemieHue. Cucre-
MBI JIMHEHMHBIX HEPaBEHCTB C OJHOMI
MepeMEHHON 1 UX pelICHHUE.
IM300parkeHue perieHus JINHEHHOTO
[HEpaBEHCTBA U X CUCTEM Ha YUCJIO-
BOM IIpsiMON

I[IpuMeHATH CBOIICTBA HEPABEHCTB B XOJC
[peueHust 3a/1a4.

PemiaTh JIMHEHHBIE HEPAaBEHCTBA C OJ1-
HOU TIEpEeMEHHON, H300paXkaTh PEIICHUC
HEepaBEHCTBa HA YU CJIOBOU MPSIMOI.
Pemats cHUCTEMBl JMHEWHBIX Hepa-
BCHCTB, M300pakaTh PCIICHUE CHUCTECMBb]
HEepaBEeHCTB Ha YMCJIOBOU MPSIMON

DyHKIHH.
OcnoBHbIE
MOHSATHSI
(59

TTousiTue dynkmun.  OGnactb
oIpe/iesIeHust U MHOYKECTBO 3Haue-
HUM QyHKIUu. CriocoObl 3a1aHus
byHKIMIA.

"padux ¢yskuu.  CsoiicTBa
byHKIIMM, X OTOOparkeHHEe Ha

rpaduke

Mcnmoab30BaTh (yHKINOHAIBHYIO TeP-
MHHOJIOTHIO T

CHMBOJINKY.

BerancJisiTh 3HaYeHUs1 QYHKIUN, 3a/1aHA
HbIX (OpMyIaMu

(mpu  HEOOXOIUMOCTH
KaJIbKyJSITOP);  COCTABJSATH
BHaYeHHH (QyHKIUU.
CTpouth mo Toukam rpapukn QyHK- 1uit
OnuceiBaTh cBOiicTBa (QyHKUMH HA
ocHOBe €€ Tpad)uYecKoro IpejcTaBiie
HUSL.
IMcnoub30BaTh
MHHOJIOTHIO H
CHMBOJINKY.
HccaenoBaTh npuMepsl IpaduKOB, OTA
paXKalOIIMX pEaJIbHbIC IMPOLECCHl U SBA
nenusi. [IpUMBOAMTH NPUMEPBI IPOLECH
COB U SIBJICHUM C 3aIaHHBIMH CBOMi- CTBAMU
Mcnonb30BaTh  KOMIBIOTEPHbIE  TPO-
rpaMMsbI JUIs 1O-

cTpoeHUs1 TpadUKOB QYHKIIMH U HU3Y-
[UEHUSI UX CBOMCTB

HCITOJIb30BaTH
Ta0JIUIb]

(YHKIIMOHAIBHYIO — Tep-

https://resh.edu.ru/




DyHKUIuU.

UTreHue u nmoctpoeHue rpapuKon
dyakmuii. [Tpumepsr rpadukos
byHKIIMIL, OTpaXkarolINX peaibHbIE
TIPOLIECCHI.

DyHKINH, OIHUCHIBAIOIIHNE IIPIMYIO
1 0OpPaTHYIO IIPOITOPIIMOHAIBHBIE
BaBUCUMOCTH, UX rpaduku. I'u-
rmepbora.

Cpapuk pyHKmn y = X?. OyHKIANA
y = X2, y = X3,

Y = X, Y =1x|; rpapuueckoe pee-
HUEe YpaBHEHUH M CUCTEMYPaBHEHUI

Haxoaurts ¢ moMoibio rpadpuka GpyHk-
LMY 3HAYCHUE OJI-

HOW M3 pacCMaTPUBAEMBbIX BEIUYUH IO
BHAYECHUIO ApY-TOil.

IB HECTIOXKHBIX CITydasiX BBIPAKaTh
opmyJioii 3aBHCHMOCTBL MEXy BEIU-
MUHAMH.

OnuceIBaTh XapakTep W3MEHEHMUs
OTHONM BEJIMUYMHBI B

Pacno3naBarb BU/IBI H3y4YaeMBbIX
pynkmuii. [Toka3sIBaTh cCXeMaTHYeCKH
[MOJIOKEHHE Ha KOOPJMHATHON IJIOCKOCTH
rpadukoB (yHKIMH Bupa: Y = X%, Yy 3
X3,

y= X, y=IxI.

Ucnosb30BaTh (yHkuuonanbHo-
rpaguyeckne NpeacTABJICHUs I pe-
IIEHUsT M MCCIEN0BaHUs ypaBHEHUH U
CHCTEM YpaBHEHUM.
[IpumensaTs uudpoBbie pecypchl s
[MOCTpOeHUs rpaduKOB PYHKIUI

https://resh.edu.ru/




IloBTOpEeHu
en
00001meHne
(6 1)

TToBTOpEeHNE OCHOBHBIX IMOHSTHHI
U METOJOB KypcoB 7 1 8 Ki1accos,
0000111eH1 e 3HaHUI

BbiOuparp, NpHUMEHATb, OLEHHBATH
CIOCOOBI CpaBHEHHS UHCEJ, BBIUUCIIE-
HUIl, TpeoOpa3oBaHUl  BEIPAXKCHHH,
pelIeHHs ypaBHEHUH.

OcyuiecTBJIsITh CAMOKOHTPOJIb BbI-
IMOJIHSIEMBIX JEUCTBUM U CaMOIpPOBEP-
Ky pe3yibTaTa BBEIYUCICHUH, Tpeoo-
pa3oBaHUM, MOCTPOSHUN.

Pemats 3aauu u3 peajibHOM KU3HM,
NPHMEHSITh MaTeMaTHYeCKHue 3HaHUS
JUIS peuleHus 3ajJad M3 JAPYrux Inpei-
METOB.

Pemath TekcTOBBIC 3aJa4dl, CpaB-
HUBaTb, BBIOMPATh CHOCOOBI pelle-
HUS 3a/1a41

https://resh.edu.ru/




9 knacc (ue menee 102 1)

HasBanmue pa3jgena
(Tembl) Kypca (4uc-
JI0 4acoB)

OcHOoBHOE coaepi:kaHue

OcHOBHBIE BHU/bI J€ATECJIbHOCTH
00yyarommxcsi

Hcnoansyembie S0P

Yucyia ¥ BBIYHC-
Jenus. JleiictBu-
TeJIbHbIE YHCJIA

9u

PannonasnpHblie uncna, uppa-
[MOHAJILHBIE YHCJa, KOHEeY-
HBIC U

OeCKOHEUHEBIe JIECATUIHBIS
napobu. MHOXKECTBO JIeH-
CTBHUTEIIFHBIX YHCEJN; JIeH-
CTBHUTEJIbHBIC

grcia Kak 0eCKOHEUHBIE JeCs -
TUYHBIC JpoOu. B3aumuo
OJTHO3HAYHOE COOTBETCTBHE
MEX1y MHOXKECTBO JEeUCTBU-
TEJIBHBIX YUCEJI U MHOXe-
CTBOM TOYEK KOOPAMHATHOU
MpPsIMOM.

CpaBHeHUE IeHCTBUTEIbHBIX
4yrcel1, apu(pmMeTuIecKue nem-
CTBUU C JNEUCTBUTEIBHBIMU
YU CIIAMM.

TTpubnmxénnoe 3HaYeHHE
BEJIMYHHbBI, TOYHOCTH IIPU-
OIMOKEHMSL.

Okpyrienue uuced. [Ipuknaka
M OLIEHKa Pe3yJIbTaTOB BBIUHC-
JeHUN

Pa3BuBaTh nmpeacTaBjeHHUs] O YHCIAX:
OT MHOJKECTBa HAaTyPaJIbHBIX YHCEI JI0
MHOXXECTBa JACHCTBUTEIBHBIX

qHCeIl.

O3HAKOMHTBCS C BO3MOYKHOCTBIO
MIPeACTaBJICHUS JSHCTBUTEIIHFHOTO YHC-
Jla KaKk O€CKOHEYHOM AeCSITHYHON JIpo-
OH, MPUMEHATH JICCITUIHBIS TPUOITH-
JKeHUsI palliOHAJIBHBIX U HPPaLNo-
HaJIBHBIX YU CEI.

H3006pakaTh 1eliCTBUTENBHBIE YUCIIA
TOYKaMU KOOPJAUHATHOMN HPsAMOIL.
3anuchIBaTh, CPABHUBATH M YIOPSIOYH-
BaTh JIeHICTBUTENBHBIE YUCIIA.
BpInoJHATH, coUyeTast yCTHBIE U
MHUCbMEHHbIE TPUEMBI, apHpMeTHIe-
CKHe JeHCTBHS C PallMOHAJIbHBIMU YHC-
JJaMH; HAXOAMTh 3HaUEHMs CTEINeHe ¢
LEJIBIMU [TOKA3aTeNsIMU U KOPHEH;
BBIYMCJISATH 3HAUSHUS YHCIIOBBIX BbI-
pakeHHU .

ITosryunTh npeacTaBjieHue O 3HAUUMO-
CTH J€HUCTBUTEIBHBIX YNCEI B NIPAKTHU-
YEeCKOM AesITeIbHOCTH YeI0BeKa.
AHAJIN3HPOBATH U JeJIaTh BBIBOJbI O
TOYHOCTH MPUOIIKEHUS 1eHCTBUTEb-
HOTO YHCNIa IPHU PEIICHUU 3ajad.
OKpyTrJasTh 1eHCTBUTEIBHBIE YHCTA,
BBINOJHATH NPUKUAKY pe3ylbTaTa BBI-
YUCJICHUM, OLleHKY 3HaY€HUN YUCIIOBBIX
BBIPAYKCHUI.

3HAKOMHUTBLCS € HMCTOpHeil pa3BUTHA

https://resh.edu.ru/




MaTCMAaTHUKHU

YpaBHeHus JIuneiiHoe ypaBHeHue. Perre- | OcBauBaTh, 3aM0MHHATH U NPUMEHATH https://resh.edu.ru/
U HepaBeHCTBA. HUE YpaBHCHUU, CBOISIIUXCA | rpaduyeckue
YpaBuennst K JIMHEHHBIM. MeTObI ITIPH PEIICHUN ypaBHEHUH, He-
¢ ofHoOM KBagpartHoe ypaBHeHue. Pe- PaBEHCTB U UX CUCTEM.
nepeMeHHOH IIIeHUEe YPaBHEHUM, CBOJSI- Pacno3naBaTh 1iessle ¥ 1poOHbBIE
(14 9) IIUXCS K KBaJpaTHbIM. bu- YPaBHEHHUSI.
KBaJIpaTHBIC YPaBHECHHUSI. Pemats JnHeliHbIe U KBaJApaTHBIE
IIpumeps! penteHust ypaBHe- YPaBHEHHUsI, ypPaBHEHUSI, CBOISIINECS K
HUH TpeThell U 4eTBEPTOMN HHM, NIPOCTEHIIINE TPOOHO-
CTEIIeHeH pa3JIoKeHUeM Ha panvoHaIbHbIC YpaBHEHUSI.
MHOXXUTEJIH. IIpeasaraTb BO3MOYKHBIE CITOCOOBI
Pemenne JIpOOHO- pelIeHUsT TEKCTOBBIX
paIlMOHAIBHBIX YPAaBHEHUHN. 3a7a4, 00Cy/AaTh UX M pelIaTh TEK-
Pemrenue TekcToBhIX 3a1a4 CTOBBIC 3a/1a4l PAa3HBIMH CIIOCOOAMH.
anredpanvyecKuM METOI0M 3HAKOMHUTBCS ¢ MCTOPHEll pa3BUTHS
MaTeMaTHKH
YpaBHeHus JIuneiinoe ypaBHeHHE ¢ AByMs | OcBamBaTh M NPUMeHSITH npuémsel pe- | https://resh.edu.ru/

U HEPaBEHCTBA.
Cucrembl ypaBHe-
HU

(14 v)

MHEepPEeMEHHBIMHU U ero rpaduk.
Cucrema JABYyX JIMHEHUHBIX
YpaBHEHHUH C IBYyMsI IEPEMEH-
HBIMH U €€ pemieHue. Pemenue
CHCTEM JIByX YPaBHEHHUH, OJ1-
HO M3 KOTOPBIX JIUHENHOE, a
pyroe — BTOPOI CTETICHH.
T'paduueckast UHTEepIpe-
TaIysi CHCTEMbI YPaBHEHHUH C
BYMsI

HepeMEHHBIMHA

LIEHUs] CHUCTEeMBbI JIByX JIMHEHHBIX
YpaBHEHUH ¢ JByMsl MEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX
OJIHO ypaBHEHHE HE SIBIISISTCS JIMHEH-
HBIM.

Hcnosb3oBath (yHKIIMOHAIBHO-
rpaduuecKu IMpeaACTaBICHUS Ul pellle-
HHUSI U HMCCJIeOBAHNUSI ypaBHEHUH U cU-
cTeM.

AHaJIM3MPOBATh TEKCTHI 32124, peliaTh UX
anreOpanv4ecKuM  CIIOCOOOM:  Mepexo-
JUTh OT CIOBECHOW (OPMYIHPOBKHU
yCIoBHsSI 3aJadM K anarebpamdeckoit
MOJIEIN MyTEM COCTABICHUS CHUCTEMBI
YPaBHCHUH; peliaTb COCTaB




PerieHne TEKCTOBBIX 3a/a4 ali-
rebpandeckum cuocooom

JICHHYIO CUCTEMY YPAaBHCHUN; HHTEepIpe-
THPOBATh PE3YJbTAT.

3HAKOMHUTBLCSI ¢ MCTOpPHel pa3BUTHAL
MaTeMaTUKH

YpaBuenus

¥ HepaBeHCTBA.
Hepasencrea
(16 9)

YuciioBele HEpaBEeHCTBA U
HX CBOWCTBA.

JIuHeliHble HepaBEeHCTBA C
OJTHOH IEPEeMEHHON U HUX pe-
IICHUE.

CucreMbl JMHEHMHBIX Hepa-
BEHCTB C OJIHOM IlepeMEeHHOU
U UX pelICHHuE.

KBanpatHbsle HepaBeHCTBa U
UX pelIeHue.

I'pacduueckas UHTEepIpeTa-
LI1sI HEPABEHCTB U CUCTEM He-
PaBEHCTB C IBYMsl IE€PEMEH-
HBIMH

Yurtarh, 3aNUCHIBATDH, IOHUMATD, HH-
TepPNpPeTHPOBATHLHEPABCHCTRA; HCIIONb-
30BaTh CHMBOJIMKY W TEPMHHOJIOTHIO.
BeImoaHATH IpeoOpa3oBaHus Hepa-
BEHCTB, HCMOJIb30BATH IS IpeoOpa3o-
BaHUs CBOVMCTBA YUCJIOBBIX Hepa-
BeHCTB. Pacmo3HaBaTh JIMHEHHbBIC U
KBaJ[paTHbIE HepaBeHCTBa. Pemars
JIMHEeWHBIE HEPaBEHCTBA, CHCTEMBI
JINHEHBIXHEPABEHCTB, CUCTEMBI HE-
PaBEHCTB, BKJIIOYAIOIINX KBaJApaTHOE
HEPaBEHCTBO, U pellaTh UX; 00CykK-
JaTh [OJIy4YE€HHbIC PELICHUS.
HN300pakaTh pelieHue HEpaBeHCTBA
U CUCTEMbl HEPABEHCTB Ha YMCJIOBOU
OpsIMOM, 3amMCbIBATh pEIIEHUE C
MOMOII[bIO CHMBOJIOB.

Pemiars KBazpaTHBIC HEPABEHCTBA,
HCIIOJNIb3Ysl rpaduuecKrue IMpeacTaB-
JICHUSL.

OcBauBarb U NPUMEHATb HEPABEH-
CTBAa TPU pEUICHUM Pa3IMYHBIX 3a7adY,
B TOM qucIie MPaKTHUKO-
OPHUEHTHUPOBAHHBIX

https://resh.edu.ru/




DyHkuUu
(16 v)

KBanparuynast  QyHKIws,
I'padukn Pysxmmit: y =

y:kx+b,y:x5,y:ax2,
X

y=ady= Xxy=Ixl

€

Pacno3snaBaTh  BHIBl  HM3y4YaeMbIX
(yHKUIMN; WUIIOCTPUPOBATH CXeMa-
THYEeCKH, OOBSICHATH PACIIOIIOKCHHE
Ha KOOPJMHATHON IUIOCKOCTH Trpadu-
koB GyHKunid Buga:yy = kx, y = kx +

b,y:ky:axz,y:a)@,
X X

y =Vx, Yy = |x| B 3aBUCUMOCTH OT 3Ha-
YeHHH KO3 (UIIMEHTOB; OMUCHIBATH HX
CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUYHYIO QYHK-
uuto 1o ¢popmysie. [IpuBOAUTH IpUMe-
PHI KBaJAPaTHYHBIX 3aBUCHMOCTEH U3pe-
AIBHOW XKU3HH, (PU3UKH, FCOMETPUN.
BpIsiBASATH 1 000011aTH OCOOCHHOCTH
rpadyka KBaApaTUYHON (QYHKIUHU Y
= ax? + bx + c.

Crpouts U H300paKaTh CXeMaTHYeCKH
rpaduKyd KBaApaTHYHBIX (YHKIHH, 3a-
JaHHBIX pOpMyJiaMH Buja Yy = ax?y =
ax? + gy =ax+ ppy=a’ +
bx + c.

AHaJIM3UPOBATH U IPUMEHATH CBOIi-
CTBA W3YYEHHBIX QYHKUMN I UX 110-
CTPOEGHHS, B TOM YHUCJIE C IOMOIIBIO ITH)-
POBBIX PECYpCOB

https://resh.edu.ru/

YucioBble
MoCJIeA0BaTEIbLHOC
™ (15 u)

IlonsiTue yuciaoBoOM nocneno-
BaTEIBHOCTH.

3agaHue MOCIeI0BaTCILHO-
CTH pEeKyppeHTHOI (hOopMyIIOit
udopmynoi N-ro 4ieHa.
Apudmernieckasi U T€OMET-

OcBauBaTh U NPUMEHSATh HHICKCHBIC
0003HaueHUs, CTPOUTH pedeBble BbI-
CKa3bIBAHUSI C HCIIOJIIB30BAHUEM TeEp-
MHHOJIOTHH, CBSI3aHHOI C TOHSITHEM
MOCJIETOBATEIILHOCTH.

AHaau3upoBatb GopMyiy N-TO WieHa

https://resh.edu.ru/




puyeckass nporpeccuun. dop-
MYyJIBI N-TO YJieHa apupMeTH-
YEeCKOM U T'e€OMETPUYECKON
OPOTrPECCU, CYMMBI HEPBBIX
N 4JICHOB.

W3obpakenne wieHOB apud-
METHUYECKOW Hu TeoMeTpuye-
CKOMIIPOTrpeccUui TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH.
JIMHEWHBIA W DKCIIOHEHIH-
AIBHBIN POCT.

Cno>KHBIE TTPOLIEHTBI

MIOCJIeOBAaTEILHOCTH WM PEKyppEeHT-
HyI0O (QOpMyJy M BBIYHCJIATH WICHBI
[10CJIE/IOBATEIIBHOCTEI], 3aJJaHHBIX
3THUMH (HOpMyJIaMU.

YeranaBauBaTh 3aKOHOMEPHOCTH B I10-
CTPOEHUHU II0CJIEIOBATEIBHOCTH, €CIHU
BBIITUCAHBl  IEPBBIE HECKOIBKO  e&
YJICHOB.

Pacno3naBaTrb apu(@MeTHUECKyIO0 U
TE€OMETPHUUECKYI0 IIPOTPECCHU NP
pa3HbBIX crioco0ax 3aJaHusl.

Pemath 3ajaun ¢ WCIOJIB30BaHUEM
Gopmysr N-ro uieHa apuPpMeTHIECKON
U T€OMETPHYECKOM Nporpeccuii, cym-
MBI [IEPBBIX N YWICHOB.

HN300pakaTs WiICHB! 1IOCIEOBATEIIb-
HOCTHM TOYKaMH Ha KOOPJAMHATHOMH
IJIOCKOCTH.

PaccmaTpuBaTh nmpuMepbl MPOLECCOB M
SIBJICHUI U3 PEaIbHOU KU3HU, WILTIO-
CTpUpYyIOLMEe H3MEHEeHHe B apudme-
THYECKOM IPOrpecCHH, B T€OMETpH-
YECKO# Iporpeccuu; U300pakatb CO-
OTBETCTBYIOIIME 3aBUCHUMOCTH TIpa-
uuecku.

Pemath 3ajaum, CBSI3aHHBIC C YHUC-
JIOBBIMHU  TOCJICOBATECIILHOCTSIMHU, B
TOM YHCJIC 33241 U3 PeaIbHOW KU3HHU
c HCTIOJIb30BaHUEM U GPOBBIX
TEXHOJIOTHH (PIIEKTPOHHBIX TabmMIIL,
rpad@uyecKoro KajabKyJsiTopa W T.IL.).
Pemiath 3a7a4u Ha CIIOXKHBIC IIPO-
LIEHTHI, B TOM YHCJE 3aJaddl W3 pe-
AIIBHOU MIPAKTHUKU (C MCTIOIB30BAHUEM




KaJIBKYJISITOPA).
3HAKOMHUTBLCSH ¢ MCTOPHUEil pa3BUTHUS
MaTeMaTHKU

IToBTOpEHME,
0000menue, cu-
cTeMaTH3aIMs
3Hanmiit

(18 )

Yucjaa v BpIYHCJIEHUA (3a-
HCh, CPABHEHHE, JTEUCTBUS C
JEUCTBUTEIBHBIMH YHCIIAMH,
qUCIIOBasl MpsiMasi; ITPOIICH-
ThI, OTHOIIEHUSI, IIPOIIOP-
UM, OKpYTJICHUE, IPHOIIH-
J)KCHHUE, OIICHKAa; peIICHUEe
TEKCTOBBIX 3anad apudme-
THYCCKUM CIIOCOOOM)

OnepupoBarb NOHATHSAMHU: MHOXe-
CTBO, MOJMHOXXECTBO, OIEpalMu Hal
MHOXXECTBAMH; HCIOJIb30BATh I'pa-
(uueckoe mpencTaBICHUE MHOXKECTB
JUIS OITUCAHUS PEAJIbHBIX IIPOIIECCOB U
SIBIICHUI, IIPU PELICHUH 3a/1a4 U3 JApy-
IrUX y4eOHBIX MPEIMETOB.

AKTyaJqu3MpoBaTh TEPMHUHOJOTHIO H
OCHOBHBIE [IeifiCTBUS, CBSI3aHHbIE C
YHCJIAMH: HATYPaJIbHOE YUCIIO, [IPO- CTOE
M COCTaBHOE  YHCIa,  JCIUMOCTb
HATypaJbHbIX YHCEJN, TNPHU3HAKU JeJH-
MOCTH, IIeJ0€ 4YHCIO0, MOIY/Ib 4YHCIA,
OOBIKHOBEHHAsi W JecATUYHas JapoOw,
CTaHAAPTHBIA BMJ 4Hcia, apupMmerHye-
CKHUI KBaJPaTHBIN KOPEHb.

BbInoaHATL AeiicTBUSI, CPaBHHBATh H
YHOpSI0YMBATh YHUCIA, TPEACTaBIATH
Yyycla Ha  KOOPJIMHATHOH  MpsIMOi,
OKpYIJISTh 4YHCIA; BBINOJIHATH MPH-
KHJAKY M OLEHKY pe3ylbTaTa BBIYHC-
JIEHUM.

Pemats TekcToOBbIE 3a1auM apudme-
THYECKUM criocobom. Pemars npakru-
yeckHe 3a/1a4H, COJCpKallue MpPOIECH-
THI, JOJHW, YacTH, BBIPAXKAIOIIHE 3aBU-
CHMOCTH: CKOPOCTb — BpeMsI — pac-
CTOSIHME, IIeHa — KOJIHUYECTBO —
CTOMMOCTB, 00BEM PabOTEI — BpeMms

https://resh.edu.ru/




— IIPOU3BOAUTEIBHOCTH TPYAa.
Pa30upaThs peanbHbIC )KU3HEHHBIC CH-
Tyalu, (pOpMyJIMPOBaTh UX Ha A3bI- K&
MaTEeMaTUKH, HaXOAMThb  pCEUICHUE,
IpUMEHsII MaTeMaTU4YeCKUW ammnapar,
MHTEePNpPEeTHPOBATH PE3yJIbTaT

Auredpanyeckue  BbIPa:KCHHUS
(ripeobpazoBanne anredOpau-

YCCKHUX BLIpa)KeHHﬁ,
CTPIMBIeSHaquI/IFI)

JIo1Ty-

OnepupoBaTh NOHATHAMM: CTEIECHb C
LeJBIM  TIOKa3aTeyieM, apudMeTHde-
CKUM KBaJpaTHBII KOpPE€Hb, MHOIO-
wieH, anrebpandeckas JIpoOb, TOX-
JIECTBO.

BBINOJHATE OCHOBHBIE [IeliCTBHSA.
BBINOJIHATE pacuyérhl 1o Qopmyiiam,
npeodpa3oBBIBaTh IEJble, JIPOOHO-
paLuoOHAJIbHbBIC BBIPA’KEHUSI U BbIpa-
JKEHHUsI C KOPHSIMH, peaji30BBbIBAaTh
pa3jloKEHUE MHOI'OYJIEHa Ha MHOXH-
TEJIM, B TOM YHCJI€ C WCIIOJIb30BAHHUEM
Gopmys1 pazHOCTH KBaJpaTOB M KBaJl-
pata CyMMbl M Pa3HOCTH; HaXOIUTh
JOIYCTUMBIE 3HAYCHHUSI NEPEMEHHBIX
UTs1 APOOHO-pAIMOHATIBHBIX BbIpaXke-
HUM, KOPHEH.

MoaeaupoBars ¢ TOMOIIBIO GOpMyIT
peabHbIE MPOLIECCHI U SIBJICHUS

https://resh.edu.ru/




PDynxkumuun (TocTpoenmue,
CBOHMCTBAa M3YYEHHBIX (yHK-
nuii; rpaduyueckoe perieHue
YPaBHEHHH U UX CHCTEM)

OnepupoBaTh NOHATUSIMU: (PyHK-
nus, rpaduk GyHKIIMU, HyTd QyHK-
N, TPOMEXKYTKH 3HAKOIOCTOSIH-
CTBa, MNPOMEXYTKH BO3pacTaHUs,
yOBIBaHMS, HauOoJIbIIIce u
HanMeHbIIIee 3HAUYCHUST (PDYyHKIIHH.
AHa/IM3UPOBaTh, CPABHHUBATH, 00CYK-
JAaTh CBOWCTBa (YHKIHH, CTPOHTH WX
rpaduKy.

OnepupoBaTh NOHSATHSIMHU: TpsMas
MPOTIOPIIMOHAIBHOCTB, O00paTHas TpO-
MOPIIMOHAIBLHOCTD, JIMHEWHast (QyHK-
oWsl, KBaJpaTH4Has QYHKIHS, Iapa-
6outa, runepboia.

Hcnoab3oBarh rpaguku s orpe-
JIEJIEHUs] CBOICTB, MPOLIECCOB U 3aBU-
CUMOCTEH, IJIsi pelieHusl 3a7ad Hu3
JIpYTUX Y4YeOHBIX IPEIMETOB H pe-
aJIbHOU >KHU3HU; MOJAEJIMPOBATH C I10-
MOILbIO TPA(UKOB pealIbHbIC ITPOLIEC-
CBI U SIBJICHUS.

Beipaxars ¢popmMynaMu 3aBUCHUMOCTHU
M1y BEIMUUHAMU




PABOYAA ITPOTPAMMA VUYEBHOI'O KYPCA «I'EO-
METPUSA». 7- 9 KITACCBI

COAEPXAHMNE VYYEBHOI'O KVYPCA (II0 TI'OAAM
OBYUYEHUA)

7 xnacc

HavanbHbie TOHSATHA reoMeTpuu. Touka, npsimasi, OTPE30K,
ayd. Yron. Buael yrioB. BepTukanabHble U CMEXKHBIE YIVIBI.
buccekrpuca yrma. Jlomanas, mHoroyrossHuk. [lapauiens-
HOCTb U NEPIEHIUKYIISAPHOCTh MPSMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOMU
cummetpuu. [IpumMepbl cUMMETpUM B OKPYKarOIlleM MUpE.

OCHOBHBIE MOCTPOEHUSI C MOMOIIBIO LUPKYJS U JUHEHKHU.
TpeyronbHuk. BeicoTa, Meauana, OuccekTpuca, UX CBOiCTBa.

PaBHOOepeHHBI M PaBHOCTOPOHHUN TpeyroiabHUKU. He-
PaBEHCTBO TPEYTOJIbHUKA.

CBolicTBa W MOpU3HAKU PaBHOOENPEHHOI'O TPEYTOJbHUKA.
[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.

CBolicTBa M MPU3HAKK HNapaUIEIbHBIX NpsMbIX. CymMma yr-
JIOB TpEyroJibHUKa. BHEIIHUE YTl TPEYTOJIbHUKA.

[TpssmoyronpHbli TpeyrojbHUK. CBOWCTBO MeaUaHbl Mpsi-
MOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBEAEHHONW K THIIOTEHY3E.
[Ipu3Haku paBeHCTBaA MPSIMOYTOJBHBIX TPEyrojabHUKOB. [Ips-
MOYTOJIbHBIN TPEYrOJbHUK C yIiIoM B 30°.

HepaBeHncTBa B reomerpuu: HEPABEHCTBO TPEYrOJIbHUKA,
HEpPaBEHCTBO O JIMHE JIOMAaHOM, TeopeMa O OOJblleM yrIiie U
OoubIliell CTOpOHE TpeyTroibHUKA. [leprneHnuKysap U HaKIOH-
Hasl.

I'eomeTpuueckoe MecTto Touek. buccekrpuca yria u cepe-
JUHHBIA NEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUUYECKHUE MeE-
CTa TOYEK.

OKpy’>KHOCTh U KpYyT, XOpZa U IHMaMeTp, UX CBOWCTBa. B3a-
MMHO€E PacIOJIOKEHHUE OKPYKHOCTH U npsiMoii. KacarenpHas u
CeKyIlass K OKpY>XHOCTH. OKpY’KHOCTb, BIIMCaHHas B YTOJL.
Brnincannas u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 kimacc

YereipéxyronpHuku. Ilapamienorpamm, €ro npu3HaKu |
cBoiicTBa. YacTHbple ciaydaw MapajjiesorpaMMoB (IIpsiMo-



YTOJIBHUK, pOMO, KBaJpar), UX MPU3HAKHA U CBoOiicTBa. Tpame-
s, paBHOOOKas Tparenusi, e€ cBoicTBa u npu3Haku. [Ipsmo-
yroJibHas Tpareunus.

Meron yaBoeHuss MeauaHbl. lleHTpanbHas CHUMMETpHS.
Teopema Daneca u TeopeMa 0 NPONMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue NMHUM TPEYroiabHUKA U Tpanenuu. LleHTp Macc
TPEyroJIbHUKA.

[TonoGue TpeyroabHUKOB, Ko3pduuueHt nonoodus. Ilpu-
3HaKU MOJ00UsI TpeyroyJbHUKOB. IIpuMeHeHne monodusi npu
pELLIeHNH TPAaKTUYECKUX 3aay.

ColictBa momazeil reoMmerpudeckux ¢uryp. Popmybl
JJIs TUIOLIAM TPEyroJibHUKA, MapajuiesiorpaMma, pomOa u
Tpanenuu. OTHOIICHHE TIJIOIIA/IeH TTOTI00HBIX QUTYP.

Brpruncnenve miomane TpeyroJbHUKOB U MHOTOYTOJIbHU -
KOB Ha KJIETYaTou Oymare.

Teopema [Iudaropa. Ilpumenenne teopems! [ludaropa npu
pELIEHNH NTPAaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOrO yrjia NpsIMOYTOJIBHOI'O
TpeyrojibHUKa. OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO.
Tpuronomerpudeckue ¢GyHKIuu yrioB B 30°, 45° u 60°.

BrnucanHbele U LEHTpalbHBIE YTJIBI, YTOJI MEXAY KacaTesb-
HOU U XOpJI0oil. YTJibl MEXKAY XOpAaMUu U CeKylIMmu. Bnucan-
HbIE€ U OIIMCAaHHBIE YETHIPEXYrOJBLHUKHU. B3anMHOe pacmnono-
JKeHUE NIByX OKpykHOcTeu. Kacanume okpyxnocten. OOmme
KacaTeJbHbIE K IBYM OKPY>KHOCTSIM.

9 knacc

Cunyc, kocunyc, tanresc yriaos or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbl HPUBEICHUS.

Pemienune tpeyronbHUKOB. TeopemMa KOCMHYCOB M Teopema
CHHYCOB. PelieHne mpakTH4yecKux 3aJad C HCIOJIb30BAaHUEM
TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazoBanue mnono6us. IlogoOue COOTBETCTBEHHBIX
3JIEMEHTOB.

TeopemMa 0 IPOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IIPO-
W3BEICHUHU OTPE3KOB CEKYyIIUMX, TEOpeMa O KBaJapare Kaca-
TEJIbHOM.

Bekrop, anmHa (MoAyJib) BEKTOpPA, COHAIIPABIEHHbBIE BEKTO-



pBl, IPOTUBOIOJIOKHO HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAp-
HOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpALlMU HAJl BEKTO-
pamu. Pa3nokeHue BEKTOpa NO JABYM HEKOJUIMHEAPHBIM BEK-
topaM. Koopaunarsl Bekropa. CkajsipHOE NPOU3BEACHUE BEK-
TOPOB, IPUMEHEHUE JUIS1 HAXOXKJAECHHUS JJINH U YIJIOB.

JlexkapTOBbl KOOpJMHATHl Ha MJIOCKOCTH. YpaBHEHUS MNOpsi-
MOM M OKPY>XKHOCTH B KOOpPJAHMHATAX, IIEPECECUYCHUE OKPYKHO-
CTeH U NpsiMbIX. MeTo1 KOOpAMHAT U €T0 IPUMEHEHUE.

ITpaBribHBIE MHOTOYTOJIBHUKH. [[TMHA OKpyXHOCTH. ['pa-
JlyCHass W paJguaHHas Mepa yIya, BBIYMCICHUE JUIMH JyT
oKpyxHocTel. [Inomane kpyra, cekTopa, CEerMEHTa.

JIBMKEHUSI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUU (UTYp
(anemeHTapHble mpencrasienus). [lapamienbHbli nepeHocC.
IToBoporT.



INDIAHUPYEMBIE  TIPEAMETHBLIE  PE3VJIbTATHBI
OCBOEHUS PABOYEM ITPOTPAMMBI KYPCA (IIO I'O-
JAM OBYUYEHU )

OcBoenune yuebHOTO Kypca «l'eomeTpus» Ha ypOBHE OCHOB-
HOTro 00ImIero odpa3oBaHus JTOHKHO OOECIICUYMBATH JTOCTHIKE-
HHUE CJIEAYIOIHNX MNPEIMETHBIX 00pa3oBaTEIbHBIX pPE3yJibTa-
TOB:

7 xnacc

Pacrio3naBath m3ydeHHBIE TeOMeTpUUYecKue (UTYpPHI, Oompe-
JIEeTISITh UX B3aUMHOE PaCIIOJIOKEHHE, U300pakaTb reOMeTpu-
yecKkre (DUTYPBI; BBIMOJHATH YEPTEKH IO YCIOBHUIO 3aJayu.
H3MepsTh IMHEHHBIE U YIIIOBBIC BEJIMYMHBI. Pemarts 3agaun Ha
BBIYMCJICHUE JJTUH OTPE3KOB Y BEJIMYUH YTJIOB.

Hemates TpyOyr0 OIIEHKY JUHEWHBIX W YTJIOBBIX BEITWYHH
MPEIMETOB B pPEaTbHOUN KHU3HH, Pa3MEPOB MPUPOIHBIX O0BEK-
ToB. Paznuuarh pasmMepbl 3TUX OOBEKTOB IO MOPSIAKY BEIUYU-
HBL

CrpouTh  4epTeXM K  TIEOMETPUUECKUMM  3aJadam.

[Tonb30BaTbes MpU3HAKaMHU PABEHCTBA TPEYTOJIbHUKOB, HC-
MOJb30BaTh IPU3HAKM W CBOMCTBAa PaBHOOEIPEHHBIX Tpe-
YIOJIbHUKOB TP PELICHUH 3a]1a4.

[IpoBOaUTE JIOTMYECKHE PACCYXIACHUS C HCHOJIb30BAHUEM
F€OMETPUUYECKUX TEOPEM.

[Tonb30BaTbcsl MNpU3HAKAMHU PABEHCTBA IPAMOYIOJBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJIMaHbl, MPOBEIEHHON K THIIO-
TEHY3€ NPSAMOYIOJIBHOIO TPEYTOJIbHUKA, B PEIICHUU I€OMET-
pHUYECKUX 3a7ad.

Onpenenarte napajuieIbHOCTh MPSIMBIX C ITOMOIIBIO YIJIOB,
KOTOpble 00pa3yeT ¢ HUMH cekyiuas. OnpeaensTh mapaiieb-
HOCTb IPSAMBIX C IMOMOUIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK
OZHOU MPSIMOM 0 TOYEK APYIrOMl MPSIMOU.

Pemate 3amaun Ha kieT4aToit Oymare.

[IpoBOANUTE BBIYUCIEHUS] U HAXOAUTHh YUCIOBbIE U OYKBEH-
HbI€ 3HAYEHUS YTJIOB B TEOMETPUUECKHUX 3a/a4ax C UCIOJIb30-
BaHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOT'OYTOJIbHUKOB,
CBOWCTB YIJIOB, 0Opa30BaHHBIX IIPU TEPECEYCHUH ABYX Ta-
paJUIENIbHBIX MPSIMBIX CeKyIIel. Pemats mpakTuyeckue 3a1auu



Ha HAXO0XJECHUE YIJIOB.

Brnanerp noHATHEM I€OMETPUYECKOIO MeCTa TOYEK. Y METhb
OTPENIETISATh OMCCEKTPUCY YIVIa M CEePEAUHHBINA MEPIICHINKY -
JISIp K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

DopMyJIMPOBATH ONPEAECICHUS OKPYKHOCTH U KPYra, XOp.bl
U JhaMeTpa OKPYKHOCTH, IIOJb30BAaTbCSI HMX CBOMCTBaMH.
YMETh NPpUMEHSATH 3THU CBOMCTBA IIPHU PEIIEHUHU 3a7a4.

Brnagerr mNOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJIbHUKA
OKPYHOCTH, YMeTh HaxoauTh €& 1eHTp. [lonbp3oBaThes dak-
TaMU O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA Iepece-
KarTCs B OJHOU TOYKE, U O TOM, YTO CEPEAUHHBIC MEPIICHIN -
KyJISIpBl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCsl B OJHOU
TOYKE.

Bnagers noHsiTHEM KacaTeIbHOW K OKPY>XHOCTH, IOJIb30-
BaTbCsl TEOPEMOU O MEPIEHINKYJSIPHOCTH KacaTeIbHON U pa-
JINyca, IPOBEAEHHOTO K TOYKE KaCaHHUsl.

ITonp30BaThcsi MPOCTEHIIMMHU T€OMETPUUYECKUMH HEpPaBEH-
CTBaMH, IIOHUMATh UX NPAKTUYECKUN CMBICIL.

[IpoBOaUTE OCHOBHBIE T€OMETPUUECKHE MOCTPOEHUS C MO-
MOILBIO HUPKYJIS U TUHEHKU.

8 kiacc

PacriosHaBate OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, HX
3JIEMEHTHI, MOJIb30BAaThCd MX CBOMCTBAMM IPU PELIEHUH TI€O-
METPUUYECKHX 3a/a4.

[IpuMeHATH CBOMCTBA TOYKHM HEPECEYCHUS MEAUaH Tpe-
yroJibHUKa (IIEHTpa Macc) B peIICHUH 3a/1a4.

Brnaners noHsiTHEM CpeHEN JIMHUU TPEyroJbHUKA U Tparme-
LMY, IPUMEHSATh UX CBOMCTBA MPHU PEIICHUU I'€OMETPUUYECKUX
3ana4. [lons3oBateest Teopemoii @aneca U TEOPEMOM O Mpo-
MOPLIMOHAJIBHBIX OTpPE3Kax, MNPUMEHATb WX Ui PELICHUS
NPAKTUYECKUX 3a1a4.

[IprMeHATh TpU3HAKU TO100MSI TPEYTOJIbHUKOB B PEILICHUH
FeOMETPUUECKUX 3a1ad.

[Tonws3oBathest Teopemoit IIudaropa st pemeHus: reomer-
pUYECKUX U NPaKTUYECKUX 3a1ad. CTpOUTh MaTeMaTHYECKYIO
MOJEJIb B IIPAKTUYECKUX 3aJayax, CaMOCTOSTENIbHO MeIaTh
4epTEXK U HAXOAUTHh COOTBETCTBYIOIINE JJIUHBI.



Braners NoHATUSAME CHHYCa, KOCHHYCa U TaHT€HCA OCTPOTO
yriia MpsSMOYTOJIBHOTO TpeyroyibHUKA. [lob30BaTbesi 3TUMHU
MOHSATUSIMH JUIS PELICHUS] MPAKTUYECKUX 3aa4.

Boraucnate (pa3auyHBIME CITOCOOAMH) TIIOMIAAb TPEYTOJIh-
HAKa W IUIOMIAJM MHOTOYTOJBHBIX (HUTYp (IMONB3YsCh, Tae
HEOOXOIUMO, KaNbKyJIsATOpOM). [IpuMeHsATH mOIydYeHHBIE
YMEHHSI B IPAKTUYECKUX 3a7a4yax.

Brnanerp MOHATHSAMH BIHCAaHHOTO W IEHTPAJIBbHOIO YIJIA,
WCIIOB30BaTh TEOPEMBI O BITMCAHHBIX YTIIaX, YIJIaxX MEXIy
XopJaMHu (CeKyIIUMH) B yTIIe MEXIY KacaTelIbHOW M XOpIIon
MIPU PEIICHUH T€OMETPUUECKUX 3a71a4.

Brnanerp moOHSATHEM OMMCAHHOTO YETHIPEXYTOJBHUKA, TPH-
MEHSITh CBOHCTBA OIMMCAHHOTO YETHIPEXYTOIHFHUKA TIPH peTlie-
HUH 3a7a4.

[IpuMeHsITh MOJly4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTH
MaTeMaTH4YeCKUe MOJICIN IS 3a7a4 peaIbHOW JKU3HHU M TIPO-
BOJIUTH COOTBETCTBYIOIIME BBIYHUCIICHHS C MPUMEHEHHUEM I10-
JIOOUST U1 TPUTOHOMETPHUH (TIOJIB3YSICh, TJI€ HEOOXOIUMO, KaJlb-
KYJISITOPOM).

9 knacc

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPHIX YIJIOB,
HaxOJIUTh C UX TTOMOIIBIO PA3IMYHBIC DIEMEHTHI MPSMOYTOJIb-
HOT'O TPEYTroJIbHUKA («peIIeHHUE MPSIMOYTOIbHBIX TPEYTOJIbHHU-
KOB»). HaxonuTth (C MOMONIBIO KAIBKYJISATOPA) JUTMHBI U yTIIbI
TSl HETAOJIMYHBIX 3HAYCHHM.

[Tonws3oBaThest (hopMysiaMu MPUBEICHHUS U OCHOBHBIM TPH-
TOHOMETPUYECKUM TOXKJIECTBOM JIJIs HAXOXICHUSI COOTHOIIIE-
HUM MEX]Ty TPUTOHOMETPUUYECKIUMU BEIIMYNHAMM.

Hcnonp30BaTh TEOPEMbI CHHYCOB H KOCHHYCOB ISl HAXOX-
JIEHUS] PA3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEIIeHue Tpe-
YTOJIbHUKOBY ), MPUMEHSTh UX MPH PEIICHUHU Te€OMETPUUIECKUX
3a/1ay.

Brnaners moHsTusiMM mpeoOpazoBaHUsl MOAOOUS, COOTBET-
CTBEHHBIX JIEMEHTOB NOA00HBIX (uryp. ITonbp3zoBarsest CBOI-
CTBaMHU TOJ00USI TPOU3BOIBHBIX (UTYP, YMETHh BBIUHUCIISITH
JIJIUHBl U HAXOJWTh YINIbl Y MOA0OHBIX ¢uryp. [IpumeHsTh
CBOHMCTBa MOJIO0MSI B MPAKTUYECKUX 3ajadaXx. YMETh MPHUBO-
JUTH MPUMEPBI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHDPE.



[Tonp30BaThCsl TEOpEMaMU O TPOU3BENICHUH OTPE3KOB XOPI,
O TIPOM3BEICHUH OTPE3KOB CEKYIIMX, O KBaJpare KacaTellb-
HOM.

[Tonp30BaThCsl BEKTOpaMH, MOHUMATh UX T€OMETPUUYCCKUNA U
(bU3MYECKHil CMBICT, TPUMEHSITh X B PELICHUH T'€OMETpUuUe-
CKMX M (U3UYECKHX 3a/1ad. [[puMeHATHh CKaJsipHOE MPOU3Be-
JIEHVE BEKTOPOB JIJIs HAXOXKICHUS JIJIMH U YTJIOB.

[Tonp30BaThCs METOJIOM KOOPJAWHAT HA IUIOCKOCTH, TIPUME-
HATH €T0 B PEIICHUN TEOMETPUYECKUX U NTPAKTHIECKUX 3a]1a4.

Brnanerp MOHATHSMH TIPAaBUJIBHOTO MHOTOYTOJIBHUKA, JIJTH-
HBI OKPY>KHOCTH, JUTHHBI TyTH OKPY>KHOCTH W paJuaHHON Me-
pBl yIiIa, yMETh BBIYUCIATH IUIOMIAAh Kpyra W €ro 4YacTew.
[TpuMeHsITh TOTyYeHHBIE YMEHUS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (Miau LEHTPBI) CUMMETPUHM (QUTYp, MpUME-
HATH IBUKEHUS INIOCKOCTH B MPOCTEUIIIAX CITydasX.

[IpuMeHsITh MOJly4eHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTH
MaTeMaTH4YecKUue MOJENU ISl 3aa4 peajibHOM KU3HU U IIPo-
BOJIUTH COOTBETCTBYIOIINE BBIYMCIICHUSI C MPUMEHEHUEM MO-
no0UsT U TPUTOHOMETPUYCCKHX (PYHKIHUN (IMONB3YsSCh, THE
HE0OXOIMMO, KaJbKYJIITOPOM).



TEMATHUYECKOE TNIAHMPOBAHUE YYEBHOI'O KYPCA(ITO I'OJAM OBYUEHNA)

7 xnacc (1e menee 68 1)

HasBanmue pa3aena
(Tembl) Kypca (4McI0
4acoB

OcHOBHOE coaepskaHue

OcHOBHBIE BHU/bI J€ATEJIbHOCTH
00yyarommxcsi

Hcnoan3yemble
20P

IIpocreiimue reomer-
pudeckne GUrypsl u
uX cBoiicrBa. U3me-
peHue reomeTpuye-
CKHX BeJIMYMH

(14 4)

ITpocreiimme reomerpudeckmue o0b-
€KThI: TOUKHU, IpsIMbIE, JIy4Yu U
YTIJIbl, MHOI'OYTI'OJIBHUK, JIOMAaHasl.
CMeXHBIC U BEpTHKAJIbHBIE YIJIbI.
Pabora c mpocTeHImmmMuy yepTexKamMmu.
N3mMmepeHue JTUHENHBIX U YIJIOBBIX
BEJIMUHH, BBIYHCJIICHUE OTPE3KOB U
YTJIOB.

ITepumerp u romans Guryp, co-
TaBJICHHBIX U3 MIPSIMOYTOJIBHUKOB

@®opMyJIHPOBATH OCHOBHEIE ITOHS-
THSL U OIIpeJeIeHUs.
Pacno3naBaTh N3y4eHHBIC TEOMET-
pudeckue pUrypsl, onpeaeasiTh UxX
B3aMMHOE PacCITOJI0KECHHE,
BBITIOJIHATH YEPTEXK 10 YCIIOBUIO
3aJ1aun.

IIpoBoauTk npocTeiime mocTpoe-
HHMSI C TIOMOILBIO

LUPKYJISI U JIUHEHKH.

HN3MepsATH JMHEHHBIC U yIIOBbIE
BEJIMYMHBI T€OMETPUYECKUX U ITPAK-
THYECKUX OOBEKTOB.

OnpenessiTh «Ha I'J1a3» pa3Mepbl
pealbHBIX OOBEKTOB, NPOBOAUTH
rpyOyIO OLICHKY UX Pa3MepOB.
PemaThb 3a1a4n Ha BEIYUCIICHUE
JUINH OTPE3KOB U

BEJIMYMH YTJIOB.

Pemiath 3a7a4u Ha B3aUMHOE pac-
ITOJIOXKEHHUE TeOMETPUYECKUX (hr-
ryp.

IpoBoauTh KiaccupUKAIMIO YIIIOB,
BBIYHCJIATH JIUHCHHBIC U YTIIOBBIC
BEJIUYHHBI, IPOBOJUTH HEOOXOA1-
MBbIC JI0Ka3aTeIIbHBIC PACCYIKICHUSI.
3HAKOMUTBHCS € MCTOPUE Pa3BUTHS
TEOMETPHHU

https://resh.edu.ru/

Tpeyronsuuku(22 u)

TlonsiTne O paBHBIX TPEYrOIBLHHKAX

Pacno3HaBaTh Iapsl paBHBIX Tpe-

https://resh.edu.ru/




¥ TIEpBUYHBIC MPEJACTABIICHHUS O PaB-
HBIX (KOHTPY?HTHBIX) ¢urypax. Tpu
OpU3HaKa paBEHCTBA TPEYTOJbHU-
KOB.

IIpy3Hakm paBeHCTBA MPSIMOYTOJIb-
HBIX TPEYTOJILHUKOB. CBOWCTBO Me-
JIUAHBI TIPSIMOYTOJBHOTO TPEYTOJIb-
HUKA.

PaBHOOepeHHBIE W PAaBHOCTOPOH-
HUE TpeyrosibHUKH. [Ipu3Hakm wu
CBOMCTBa pPaBHOOENPEHHOrO Tpe-
YTOJIBbHHKA.

ITpoTtnB Gonblieil CTOPOHBI Tpe-
YTOJIBHHUKA JIKUT OOJIBIINN yToJI.
IIpocTreiine HepaBeHCTBA B I'eO-
MmeTpun. HepaBeHcTBO TpeyroiabHu-
ka.HepaBeHCTBO JIOMaHOIA.
IIpsiMOyTroIbHBIN TPEYrOJIBHUK CYTI-
soMm B 30°.

IlepBble MOHATHS O TOKA3aTEIb-
CTBaX B Fr€OMETPUU

YTOJIBHUKOB Ha T'OTOBBIX YepTerkax
(c yKazaHHEeM NPU3HAKOB).
BeiBoauths cienctBus  (paBeHCTB
COOTBETCTBYIOIIMX JJIEMEHTOB) W3
paBEHCTB TPEYyTrOJIBHUKOB.
DopMyIHPOBATH OIPEEICHUS: OCT-
pPOYTOIBHOIO, TYIOYTOJBHOTO, TIPSI-

MOYT'OJIBHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYTOJIbHUKOB;
OHUCCEKTPHUCHI, BBICOTBI, MEIUAHBI
TPEyrodbHUKA; CEPEIUHHOIO IIep-
MEHJIMKYJIsIpa OTpe3Ka; IepuMeTpa
TPEYTOJIbHUKA.

DopMyJHPOBATH CBOWCTBA U IMPH-
3HaKH PaBHOOCAPEHHOIO TPEYroJib-
HHKA.

CTpouTh 4epTeXH, peliaTh 3a4a4M C
[OMOILBIO  HAXOXKIACHUS  PaBHBIX
TPEYroIbHUKOB.

IpuMeHsITH OPU3HAKA pPaBEHCTBA
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB B
3agadax.

Hcnoap3oBaTh LUPPOBBIE PECYpPCHI
IUIsl MCCJIeIOBAHUsI CBOMCTB M3ydae-
MBIX QUTYD.

3HAKOMMTBCSI ¢ HCTOPHeil pa3BUTHA
reOMETPHU




Ha3ssanmue pasgena (Tembl)
Kypca (4MCJI0 4acoB)

OcHoOBHOe coaepskaHue

OcHOBHBIE BHUbI 1€ATEJIbHOCTH
00y4arommxcsi

Hcnonbzyembie
20P

IlapaJiesabHbIe PSIMbIE,
CyMMa YIJIOB TPEYroJIbHU-
Kka(14 v)

IlapasiienpHble NOpsSIMbIE, HX CBOM-
cTtBa, Ilareli nocrynar EBknuaa.
Hakpect nekammne, COOTBETCTBEH-A
HbIE ¥ OJHOCTOPOHHHE YTJIBI (0Opa-
30BaHHBIE NPHU TIEPECECUECHUM Mapall-
JICJIBHBIX TIPSIMBIX CEKyIIeH ).
IIpu3Hak mnDapajyIeIbHOCTH  IPSIMBIX|
Uepe3 PaBEHCTBO PACCTOSIHUM OT TOYEK
OJTHOM MIPSIMOM 10 BTOPOH MPsSMOM.
CyMMa yTriIoB TPEyrojJbHHUKAa M MHOIO-
YTOIbHUKA.

BHelIHNe yribl TpeyrojbHUKa

DopMyIHPOBATH MOHSATHE NAPAIICIHHBIX
MPSIMBIX, HAXOAUTH MPAKTHIECKHUE TPHUME-
PBL

H3yuaTs CBOICTBa YTJIOB, OOpa30OBaH-
HBIX TIpH TEpPEeCEUYCHUH IapajuieIbHbIX|
npsiMeix cekymieil. IlpoBoauTes noka3za-
TeJIbCTBA TNAPAJJICIBHOCTH JIBYX INPSMBIX C
[IOMOIIBIO yIJIOB, OOpPa30BaHHBIX IIPH|
[MEPECEYSHUN ATHUX MHPSIMBIX TPEThEH IIPsi-
MOH. BplUMCAATB CyMMy YIJIOB Tpe-
YTOJIbHUKA ¥ MHOTOYTI'OJIbHUKA.
Haxoaurhs 4uciaoBble U OyKBEHHBIC 3HA-
UEHHUSyTJI0B B TEOMETPUYECKHX 3a/1a4yax ¢
HCIIOJIb30BAHUEM TEOPEM O CyMME YTIJIOB
TpPEyroJabHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCSA € HCTOPHUell Pa3BUTUS Teo-

https://resh.edu.r
u/

METpUU




OKpyKHOCTBU

KpYT.
I'eomerpnyeckuenocrpoe-
HUS

(14 q)

OKpY>KHOCTb, XOPAbI U JHaMET-
pbl, ux cBoiicrBa. KacarenbpHast K
OKpy>KHOCTHU. OKPY>KHOCTH, BITH-
cannas B yroi. [lousstue o I'MT,
NpUMEHEHHE B 3ajadvax. buccek-
TpHUCa U CEpEeAUHHBIN MEePIIeHIU-
KyJIsIp KaK T'€OMETPUUYECKHE Me-
CcTa TOYEK.

OKpy’>KHOCTb, OINMCaHHAas OKOJIO
TpeyrojpHuka. BrnucanHas B
TPEYTroOJIbBHUK OKPY>KHOCTb.
IIpocTreiimue 3agauu Ha TOCTPOCHUE

DopmMyIHpOBaTH omnpe/eJIeHus
OKPY)KHOCTH, XOpJbI, JHaMeTpa M Kaca-
TEIbHOW K OKpyxHocTu. HM3ywyars ux
CBOWCTBA, NpPHU3HAKH, CTPOHMTH depTe-
xu. McesienoBaTb, B TOM YHCIE HCMOIb-
3ys nu¢poBbIie pecypebl: OKPYKHOCTB,
BIIMCAHHYIO B YTOJI; IEHTP OKPYXKHO- CTH,
BIIMCAHHOHN B yTOJI; PAaBEHCTBO OT- PE3KOB
KacaTeJbHBIX.

HUcnoaszosars Metoa I'MT m1s noka-
3aTEJIBLCTBATEOPEM O MEePeCceUCHUN
OUCCEKTPUC YTIIOB TPEYTOIbHUKA U
CepeIMHHBIX MEePIEHINKYIISIPOB K
CTOPOHAM TPEYToJIbHUKA C TTOMOILBIO
I'MT. OBiageBaTh NOHATUSIMH BIHU-
CaHHOM M OIMCAaHHOMOKPYKHOCTEH
TpeyroJjibHUKa, HAXOAUTh LIEHTPbI

3TUX OKPYKHOCTEH.

Pemath oCHOBHBIE 3a]a4H HA MOCTPO-
eHHe: yrja, paBHOTO JIJaHHOMY; cepe-
JUHHOTO TNEepPHEeHAUKYJsApa HJaHHOTO
OTpe3Ka; NPSIMON, OPOXOIAIIeH uye-
pe3JaHHYIO TOUKY M MEpHeHIUKYJIISp-
HOM JaHHOM TIPSIMOM; OHMCCEKTPHCHI
JIAaHHOTO yIJIa; TPEYrOoJbHUKOB IIO
Pa3IUYHBIM 3JIEMEHTaM.

3HAKOMUTBLCSI € HCTOPUeH pa3BUTHA
TeOMETpUN

https://resh.ed
u.ru/

IloBTOpEHMe, 00001IEHNE
3HAHUM

(4w

TToBTOpenne wu o00600I1IeHNE OC-
HOBHBIX MOHSITHII 1 METOJIOB Kypca
7 KJ1acca

Pemath 3ajauM  Ha TIOBTOPEHHUE,
WUTIOCTPUPYIOIINE  CBSI3M  MEXIY
Pa3IMYHBIMU 9aCTSIMH Kypca

https://resh.ed
u.ru/




8 kmacc (e menee 68 u)

Ha3sanmue paspesia (Tembl)
Kypca (4HCJI0 YaCOB)

OCHOBHOE COJepsKaHue

(OcHOBHBIE BH/IbI I€SITEJILHOCTH oﬁyqamumxcﬂ

IUcmonb3yembie
0P

UeThipéxyronbHuku (12 1)

ITapasiesiorpamMm, ero Npu3HaKu MU
cBolicTBa. YacTHBIE Cilydyau rapai-
JIeJI0rpaMMOB (IpSIMOYTOIBHUK,
poMO, KBazpaT), WX IIPU3HAKH U
cBolicTBa. Tpanenwus. PaBHoOOKas 1
[IPSIMOYTOJIbHAsI TPATICIIHH.

Y nBoeHue Menuasnsl. LleHTpanbHa
CUMMETPUST

IM306pakaTh U HAXOAMTH Ha YEepTEKax dUe-
TBIPEXYTOIFHUKN Pa3HBIX BUIOB M WX DJe-
MEHTBI.

DopMy/IMpPOBATh  ONpe/ieJIeHHsI:  MapaJuIesio-
rpaMMa, nIpsIMOyTOJIBHHKA, poM0Oa, KBaJapa- Ta,
parenuy, paBHOOOKOW  Tparenwu, Ipsi
MOYToJIbHOH Tpanenuu. /Jloka3piBaTh M HC-
M0JIb30BATH NMPH PellleHUH 32124 IPU3HAKU 1
CBOICTBA: MapajuieaorpamMma, HpSMOYIOib-
HUKa, pomOa, KBajgpara, Tpaneluu, paB-
HOOOKOH Tpareuuu, MNpsIMOYTOJILHON Tpa-
MCIUH.

IIpuMeHATH MeTO/] yJABOCHHS MEIHUAHbI Tpe-
[YTOJIBHHUKA.

Ucnosib3oBaTh 1UGPOBBIE PECypChl s
MCCIIeIOBAHNUS CBOMCTB M3ydaeMbIX (QUryp.
3HAKOMHUTBCHA C HCTOPUEH pa3BUTHUS Teo-

https://resh.edu.r
u/

MeTpuu




Teopema ®aJjieca M TeopemMa
0 NMPONOPUHOHAIBLHBIX OT-
pe3kax, nogoo-

Hbl¢ TPeYroJabHUKu(15 u)

Teopema dajeca u Teopema O Mpo-
MOPIMOHAIBLHBIX OTPE3KaX.

CpenHsisi JUHHUST TPEyTrOJIbHHUKA.
Tpanenwusi, €€ cpeTHsIsT TUHUS.
[IponiopiinoHanbHBIE OTPE3KH, I10-
CTPOCHUE YETBEPTOTO MPOHOPIIHO-]
HaJIbHOTO OTpE3Ka.

CBOICTBa LIEHTpa Macc B TPEYroJib-|
HUKE.

[TonoGHBIE TpeyronbHUKU. Tpu mpH-
3HaKa II0JIOOWST  TPEyTrOJILHHUKOB.
[IpakTHyeckoe MprUMeHEeHUEe

IIpoBoAUTHL NOCTPOEeHHs ¢ oMoInbio nup-https://resh.edu.r

KyJIsl M JIMHEHKH C MCIOJIb30BaHHE TeOopeMblu/
Daneca 1 TEOpeMBI O IPOMOPIIHOHAIBHBIX|
OTpe3KaX, CTPOUTh YETBEPTHIA IIPONOPLH-
OHAJIBHBIA OTPE30K.

IpoBOAUTH NOKA3aTEJbLCTBO TOT'O, UYTO Me-
MMaHBl TPEYTrOJbHHUKA IIePECeKAroTCsI B O
HOH TOYKEe, W HAXOAUTh CBS3b C IIEHTPOM
Macc, HaXOAWTh OTHOIIEHHE, B KOTOPOM
MeIMaHbl JEISTCS TOYKOW WX TepeceyeHHs..
IHaxoauTh T10J00HBIE TPEYrOJBHUKH HA
TOTOBBIX dYepTe)kaX C YKa3aHHEM COOTBET-
CTBYIOIIUX IIPU3HAKOB ITOIO0OMS.

PemaTh 3a1a4n Ha 1OJAO0OHBIC TPEYTOJIBHUKY
C IOMOILBIO CAMOCTOSITEILHOTO MOCTPOE- HHUS
HepTeXKEeH M HAXOXKACHUS  MOAOOHBIX
TPEYTOJIbHUKOB.

IIpoBoauTHL HO0KAa3aTEJBCTBA C HCIIOIb30BA-
HUEMIIPU3HAKOB I10100UsI.

Jloka3pIBaTh TPU INPU3HAKA I1OJ00US Tpe-
[YTOJTBHUKOB.

IIprMeHATh MOTy4YEeHHbIE 3HAHUS MHPU pPe-
[IEHUH T'E€OMETPUUYECKUX U IMPAKTHUYECKHUX|
3aad.

3HAKOMHUTBLCA C MCTOpUeil pPa3BUTUA TIe€0-

MeTpuu




IL1omaas. Haxoxxaenue
MJ1011A/Iel TPeYroJIbHUKOB
W MHOTOYIOJIbHBIX(Uryp.
[L1omaau noxooHbIX puryp
(14 4)

[Tonsitne 06 obmielt Teopuu momia-|OBJageBaTh MEPBUYHBIMHU IMPeICTABJICHHUSI-

.

DopMyNbI I TUIOIAAN TPEYTOJIh
HUKa, napauieiorpamma. OTHOIIIEA
HHUE IUIOIIAJIEH TPEeYyTrOJbHUKOB
OOIIMM OCHOBaHHEM WJIH OOIIEH
BBICOTOM.

BrrarciieHHe IUIONIafie  CIIOKHBIX
¢uryp gepe3 pazdbreHnne Ha YacTH U
JTOCTpOCHHE.

I[Domranm  ¢guryp Ha KileT4aToH
Oymare.

[lnomann mnonoOHbIX ¢uryp. Bbi-
JucJICHHEe IuTolmaicii. 3amaun  C
MPaKTUYECKUM coJep)kaHueM. Pe-
IICHHWE 3aJa4 C IIOMOIIbIO METO/a
BCIIOMOIaTeIbHOM TIOLIA i

MH 00 o0mel Teopum IUIOMmMATU (MepHl),
(opmMyHpoBaTH CBOWCTBA IUIONIA/AH, BBISC-
HSITh UX HATJISAHBIA CMBICIL.

BbIBOAUTH (POPMYIIBI IJIOMIAIN TTAPATLIICIIO-

rpamMma, TPEYroJbHHKA, Tpalleluu W3,
dopMyIiBI  IUTOHIAH  TIPSIMOYTOJIBHHUKA
(kBaspara).

BbIBOAUTB (DOPMYJIBI IIOMIAIN BBITYKIJIOTOQ
UeTBIPEXYTOJIBHUKA Yepe3 JUaroHaiu |
yron Mexay Humu. HaxoanTh riomany
uryp, m3o00pax€HHBIX Ha KieT4aTOH Oy-
Mare, HCIoJIb30BaTh pa30UeHNE HA YACTH U
mocTpoeHue.

Pa30upaTs nmpuMepbl HCIIOJIB30BaHUS BCIIO-
MOTaTeJIbHOM IUIONIAAM Il PEIICHHS] TeO0-
METPUYECKHUX 3a/1a4.

HaxoauTsh moniaau moao0HbIX GUryp.
BpraucasiTh 1I0MaAl pa3andHbIX MHOIO-
YTOIBHBIX(UTYD.

Pemath 3aga4um Ha ILIONIA)Ib C IPAKTHYE-
CKHM coziep>KaHHEeM

https://resh.edu.r
u/

Teopema I[Indaropan naya-
J1a TPUTOHOMETPHH
(10 )

Teopema ITudaropa, e€ mokazaresnn-
cTBO U npuMeHeHnue. O6paTHas Teo-
pema ITudaropa.

OmnpezeneHne TPUTOHOMETPHUYECKHUX|
yHKIIMI OCTpPOTO yIyla, TPUTOHOA
METPUUYECKHE COOTHOIICHUSI B IIPsi-
MOYT'OJIBHOM TpeyrojbHHKe. OCHOB-
HOE€ TPUTOHOMETPHYECKOE TOXKJIICH
ctBO. COOTHOWIEHUSI MEXJY CTOPO-
HaMHU B TIPSIMOYTOJIbHBIX TPEYTOJIb-
Hukax cyriiamu B 45° u 45°; 30° u

Toka3piBaTh Teopemy Iludaropa, HCmOJIb-
3oBaTh

€€ B IIPAaKTUYECKUX BBIYUCICHUSIX. Dopmy-
UINPOBATh ONPEJICIICHUS TPUTOHOMETPHYE-
cknX (QYHKIUII OCTpOro yria, NpoBepAThb
MX KOPPEKTHOCTb.

BBHIBOIMTH TPUTOHOMETPUYECKHE COOTHO-
[IICHUS BIIPSIMOYTOJILHOM TPEYTOJIbHHKE.
McciienoBaTh COOTHOIICHUS MEXY CTOPO-
HAMH B TPSIMOYTOJIBHBIX TPEYTOJIbBHHKAaX C
yrmamu B 45° u 45°; 30° u 60°.

https://resh.edu.r
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60°

IMcnonb3oBaTh (HOpPMyIsl TPUBCACHUS U




OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
U711 HAXOXKAEHUSI COOTHOIICHUN MEXIY TpU-
TOHOMETPUICCKUMHU (PYHKITASIMH Pa3IInd-
HBIX OCTPBIX YTJIOB.

IIpMMEeHSITH MOJIyYEHHbIC 3HAHUSI U yMe-
HUSI PUPEIIEHUH NPAKTUYSCKUX 3aj1ad.
3HAKOMUTBLCSI ¢ UCTOPUEN pa3BUTHUSI T'eO-
MEeTpUH

Yriabl B OKpPYKHOCTH.
Bnucannble

W OMHMCaHHbIE
4eThIPEeXyrOJbHUKH.
KacarebHble

K OKPY’KHOCTH.
Kacanue oxpy:kHoOcTeil
(13 g)

BrimcanHble ¥ [IeHTpaJIbHBIC YTJIbI,
YT OJI MKy KacaTeJIbHOH U XOPJIOH.
Y TIIBI MEX/Ty XOpAaMHt U CEeKy-
[ITHMH.

BrimcanHble ¥ onmMCaHHBIE YeTHIPEX-
YIOJIBHUKH, UX IIPU3HAKH U CBOM-
ctBa. IIpumMeHeHue 3THX CBOMCTB
[IPU PEIICHUN '€OMETPHUECKHUX 3a-
naq.
B3aumHoe pacrojio)XeHue
JIBYX

okpy>kHocTel. Kacanue okxpy»xHO-
creit

DopMyJIHPOBATH OCHOBHEIE OIpEJeICHUS,
CBsI3aHHBIC C yIJlaMU B Kpyre (BIMCAHHBIN
[yToJI, IIeH-

TPaJIbHBII yTOI).

IHaxoauTh BIIMCAHHBIE YTJIbI, OITUPAIOIIIHe-
Csl HA OJHY JIYTY, BBIYHMCJISITH YIJIBI C I10-
MOIIBIO TEOPEMBI O

BIIMCAHHBIX yIJjlaX, TEOPEMBI O BOHCAH-
HOM 4eTpEXYTOJILHUKE, TEOPEMBI O 1ICH-
TpajIbHOM yTJIE.

[UccneaoBaTh, B TOM YHCJIE C IIOMOIIBIO

L (pOBBIX

[peCypCOB, BIMCAHHBIC M OIUCAHHBIC Ye-
THIPEX-

YTOJIbHUKH, BBIBOAUTH UX CBOHCTBA U
MPU3HAKU.

IMcnoab30BaTh 3TU CBOMCTBA U MPU3HAKHU
[IpU pPEIISHUM 3a71a9

https://resh.edu.r
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IloBTOpEHMe, 00001IeHNE
3HAHUM
(4w

IloBTOpEHNE OCHOBHBIX MOHATHUN U
METOJIOB KypCOB 7 U 8 KJIacCOB,
00o0011eHNe 3HAHUH

PemaTh 3aga4M Ha IOBTOPEHUE, UILTIO-
CTPUPYIIHE CBA3U MEXKIY PAa3INIHBIMU
[MacTsIMH Kypca

https://resh.edu.r
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9 knacc (He meree 68 u)

Ha3sanmue paspgesia (Tembl)
Kypca (4HCJI0 YaCOB)

OCHOBHOE COJepsKaHue

(OcHOBHBIE BH/IbI 1€SITEJILHOCTH oﬁyqamumxcﬂ

IUcnosb3yemble
D0P

Tpuronomerpusi.
‘TeopeMbl KOCHHYCOB W CH-
HYCOB.

Penienne TpeyroanHUKOB
(16 )

OrnpeieieHie TPUTOHOMETPHISCKHIX
ynkmuii yrimos ot 0° go 180°.
KocuHyc 1 CHHYC HPSIMOT'O U TYIIOTO
yria. Teopema kocuHycoB. (O000-
mEHHAsT) TeopemMa CHHYCOB (C paau-
YCOM OIKMCaHHOM OKpy»kHOCcTH). Ha-
XO>KIICHHE JUTHH CTOPOH U BEJINYUH
YIJIOB TPEYTOJIBLHUKOB.

Dopmyna riomaau TpeyroJabHUKa
uepes3 IBE CTOPOHBI M yI'OJI MEXIY
HuMH. DopMmyJia TUIOIIAAN YSThI-
PEXYTOJIBHUKA Yepe3 ero NuaroHaiu
1 yTroJl MEX/y HUMHU.
ITpakTryeckoe NpUMEHEHHE JOKa-
3aHHBIX TEOPEM

D opMyTHPOBATH ONpe/ieIeHHs] TPUTOHOMET-
pUdYecKUX (YHKIUH TYIIBIX U TPSIMBIX
[YTJIOB.

IBBIBOIUTH TEOpeMy KOCHHYCOB M TEOpPEMY
CHUHYCOB

(Cc paguycoM OIMCAaHHOI OKPY>XHOCTH).
PemaTh TpEeyroJbHUKH.

PemaTh IpakTUYECKUE 3a/1a91, CBOJISIIIIAE-
Csl K Ha-

[XOYKIEHUIO Pa3JIMYHBIX DJIEMEHTOB
TPEeyroJbHUKA

https://resh.edu.r
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IIpeoOpazoBanue
nonodusi. Merpuueckue
COOTHOLLEHUSI

B OKPY/KHOCTH

(10 u)

TTonsitue o npeoOpa3oBaHUM MOMO-
Owuist.

COOTBETCTBEHHBIE IJIEMEHTHI MO~
MOOHBIX QUTYP.

Teopema 0 IPOU3BEACHUN OTPE3KOB
XOpJI, TeOpeMa O MPOU3BEACHUN
OTPE3KOB CEKYIINUX, TEOPEMa O KBaI-
pate kacarenbHOMU. [Ipumenenue B
[PEIIIEHNN TeOMETPUIECKUX 3a7ad

OcBanBaTh NOHATHE NPEOOPA30OBAHMS 10-
Imoous.

M cecyieqoBaTh OTHOLIEHUE JIMHENMHBIX
PIIEMEHTOB

buryp nipu npeobpazoBaHUU TOHOOMS.
Haxoaurb

MpUMEPHI TTOJI00UsT B OKpY KaroIIeH aeii-
CTBUTEIILHOCTH.

BbIBOAUTH METPHUUECKHE COOTHOIICHUS
MEXIy OT-

pE3KaMU XOp[, CEKYIIUX U KaCAaTECIbHBIX C

MCITOJIb30BAHHUECM BIIMCAHHBIX YTJIOB U 110~

https://resh.edu.r
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IMTOOHBIX TPEYTOJILHUKOB.

PemiaTh reomeTpuyecKue 3a4a4u U 3aa41
13 PCAIBHOU KU3HHU C UCHOJIb30BAaHUEM
MOJOOHBIX TPEYTrOJIBHUKOB

BexTopbi(12 u)

OmnpezeneHre BEKTOPOB, CIIOKEHUE
1 Ppa3HOCTh BEKTOPOB, YMHOMCHUE
BEKTOpA Ha YHUCJIO.

Dduszndeckui U TIeoMeTpUUYEeCKUU
CMBICJI BEKTOPOB.

PaziocxeHne BeKTOpa IO JIBYM He-
KOJUIMHEeapHbIM BekTopaMm. Koopau-
HaThl BEKTOpA.

CKraJsIpHOE IIPOU3BEICHUE BEKTOPOB,
ero INPUMEHEHHE JJIsi HaXOXKICHUS
JUIMH U yTJIOB.

Perienne 3aay ¢ MOMOIIBIO BEKTO-
pOB.

[ IpuMeHeHne BEKTOPOB s pelie-
HUS 3a/1a4 KHHEMaTHUKH U MEXaHU-
KU

IMcmob30BaTh BEKTOPHI KaK HAalpaBJICHHBIC
OTpPE3KH, UCCJIeJ0BATh T€OMETPUIECKH (I1e-
peMerienre) U (pu3nueckuil (cuira) CMBICIEI
BEKTOPOB.

3HaTh oOmpeJejieHHsl CYMMbI M Pa3sHOCTH
BEKTOPOB, YMHOXECHHMSI BEKTOpa Ha YHCIIO,
MccJIeI0BATh I'eoOMeTpUYecKkuid u dusnye-
CKUI CMBICJIBI 3TUX OIleparyii.

Pemiath reomMerpuyeckue 3alJadyd C HC-
[10JIb30BAHUEM BEKTOPOB.

PackJiaabIBaTh BEKTOP I10 JIBYM HEKOJUIMHE-
APHBIM BEKTOpaM.

M cnoJib30BaTh CKAJSIPHOE INPOMU3BEICHUE
BEKTOPOB, BBIBOJAMTH €r0 OCHOBHBIC CBOIi-
cTBa.

BbIYHCIAATH CyMMY, Pa3HOCTb U CKaJISIPHOE
[MPOM3BEJCHNE BEKTOPOB B KOOPIUHATAX.
IIpUMeHATH CKaJISPHOE IPOU3BEIACHUE IS

HaXOXJACHUS IJINH U YIJIOB

https://resh.edu.r
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/lekapToBBI  KOOPAMHATBI
Ha mJIocKocTu (9 1)

JIeKapTOBbI KOOPJIMHATBI TOYEK HAa
[JIOCKOCTH.

'YpaBHEeHHE NPSIMOH. YTIIOBOU KO-
(urieHT, TaHreHC yrjla HaKJIOHa,
apajuieyibHbICE W IIEPIICHIUKYJISIP-
HBIC IPSIMBIC.

YpaBHeHUe OKpykHocTH. Haxoxkne-
HHUE KOOPJIMHAT TOYEK IIe€pPEeCCUYCHUsI
OKPY>KHOCTH U IIPSIMOiA.

MeTo KOOPAHHAT MPH PEIICHUU
reOMEeTPUUYESCKHX 3ajad.
crionb30BaHHUEe METOJIa KOOPJAHWHAT B
MPaKTHYECKUX 3a/1a9ax

OcBauBaTh NOHSITHE TIPSIMOYTOJILHOM CH-
CTeMBl KOOpIWHAT, IEKapTOBBIX KOOPJMHAT
TOYKH.

BEIBOANTH ypaBHEHUE NPSIMOH M OKPY>KHO-
cTu. BbigeasiTb TONHBIA KBagpaT JUIs
HaXOXKICHUsI [IEHTPa W paauyca OKPYKHO-
CTH MO €€ ypaBHEHHIO.

Pemath 3agaduM Ha HaXOXXIACHUE TOYEK|
IepecedeHus MPSIMBIX W OKPYKHOCTEH ¢
IMTOMOIIIBI0O METOJa KOOPJIMHAT.
IMcmob30BaTh CBOMCTBA yTiIOBOTO KO3 U-
[IMeHTa TPSIMOW TPH PEIICHUH 3ajad, s
OTIpeIeIICHUST PACIIOIOKEHHS TIPSIMOH.
IIpuMeHATE KOOPAMHATHI MPU PELICHUY
reOMETPUUECKUX U NMPAaKTUYECKHUX 3ajiady,
MJ1s1 TIOCTPOEHMUsT MaTe€MaTHYECKHX MOe-
llell peayibHBIX 3a7a4 («METOoJ KOOpAH-
HaT»).

IToab30BaTHCSA 17151 TIOCTPOSHUSI U HCCIIE-
loBaHUM U(GPOBBIMHU PECypPCaMHU.
BHAKOMUTBCA € HCTOPUeH pa3BUTUS T'€O-
IMeTpuu

https://resh.edu.r
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HaszBanmue pa3gena (Tembl)
Kypca (4HCJI0 4acOB)

OcHOBHOE coJepskaHue

OcHOBHBIE BU/IbI IESITEJILHOCTH oﬁyqamumxcﬁ

Hcnons3yemble
0P

IIpaBuJbHBIE MHOIO-

YT OJbHHKH.

JlJInHA OKPY/KHOCTH M
IUIOIAb Kpyra.
Boruucienue miomanei
8 4)

[ IpaBuiIbHBIC MHOI'OYI'OJIBHUKH,
BBEIYHCIIEHUE UX DJIEMEHTOB. Uucio
T W JUIMHA OKPY>KHOCTH. JlnnHa nyru
OKpy»XHOCTH. Panmannas wMepa
lyrma.

[Imomane Kpyra v €ro 3JIEMEHTOB
(cexTopa U cerMeHTa). Beruncienue
rutomaneit Gpuryp, BKIFOUAIOMINX
PIIEMEHTHI Kpyra

DopMyIHPOBATH ONIPECIICHUE TTPABHIIb-
HBEIX MHOTOYTOJIbHUKOB, HAXOAUTDH UX
PIIEMEHTBHI.

IMoab30BaTHCHA MOHSITHEM JJIMHEI OKPY K-
HOCTH,

BBEJAEHHBIM C ITOMOIIBIO MTPaBUIBHBIX MHO-
TOYTOJIHUKOB, OTPeaeJIsITh YHCIIO T, JJIUHY
ITyTM 1 pauaHHy0 Mepy yria.
IIpoBOANTH MEepPeXo/a OT paJuaHHON MepbI
yria K

rpajaycHONW U HA0OOPOT.

OmnpeaeJsiTh IUIOMIAb Kpyra.

BeiBoauTh ¢opmysibl (B rpaaycHOU U pa-
IMuaHHOM

Mepe) A AJIUH OyT, IIolajaeil CeKTOpoB
1 CErMEHTOB.

BbraucasiTe niomaan Guryp, BKIKOYaro-
LHUX DJIe-

MEHTBI OKPY>KHOCTH (Kpyra).

HaxoauTh mJI0MIaau B 3ajladax peajibHOMI

PKU3HHU

https://resh.edu.r
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J{BM:KEeHUS NJIOCKOCTH
(6 w)

IIoHsATHE O NBUYKEHUU IIJIOCKOCTH.
ITapasienbHbIN IEPEHOC, IIOBOPOT U
cummeTpusi. OcH ¥ IIEHTPBI
CUMMETpPHUU.

IIpocreiiline NpuMEHEHUSI B PELICHUU
3ana4

Pa3oupare mnOpuUMephl, WNIIOCTPUPYIOIINE
[TOHSTHUSI JIBFMIKCHUSI, IIEHTPOB M OCEHl CHM-
METPHH.
DopMyIMpPOBaTh OIPEACIICHUS Iapalljieib-
HOI0 IIepeHOCca, II0BOPOTA U OCEBOM CHMMETA
puu. BpIBOAUTB HX CBOICTBAa, HaXOAMTH
HETIOIBI)KHBIE TOYKH.
HaxoauThb IIEHTPHI U OCH CUMMETPHI PO
cTeHIIUXHUTYP.
IIpuMeHsAATH IapaJUICJIBHBIA NEpPEeHOC U
CUMMETPHIO MPH PEHICHHH I'€OMEeTPUYECKHUX
3amad (pa3dupaTh IpUMEpPHI).

Hcnonb30BaTh Ui IIOCTPOEHUSI U HCCIIe-
TOBaHUN U (PPOBBIE peCypChl

u/

CHCTeMaTHU3aIMsA 3HAHMIT
(7 )

IloBTOpEeHune, 0000ICeHUE,

2

[loBTOpeHHE OCHOBHBIX HOHSITHH ¥
METOJIOB KypcoB 7—9 Kj1accoB, 00600111
HUEe U cucTemaru3auus 3HaHUU. [Ipo-
creiiime reoMeTpuuecKkue GpUrypsl 1 ux|
cBoiicTBa. MI3mepeHue reoMeTpruye- CKUX|
BEJINYMH.
TpeyroabHuKH.
[TapangenbHble M MEPHEHIUKYIISIPHBIE
psIMBbIE.
OKpy>XHOCTBh U KpyT. ['eomeTpuueckue
MOCTPOSHUsI. YTJbl B OKPYKHOCTH,
BriicanHble 1 ONHMCaHHBIE OKPY>KHO-
CTH MHOTOYT'OJIBHUKOB.

IIpsimast 1 OKpy>XHOCTb. UeThIpEx-
YTOIBbHUKN. BrimcanHble HONMCaHHBIS
9EeTHIPEXyTOIBHUKH.

Teopema ITudaropa n Hagaga TPUTOHO-

OnepupoBarbh NOHATHUSIMH: (urypa, Touka,
psiMasi, yroJjl, MHOTOYT'OJIbHHUK, paBHOOE/ 1+
PEHHBIN 1 PABHOCTOPOHHUI TPEYTrOJIBHUKHI
PsIMOYTOJbHBIH TPEyroJIbHUK, MeJraHa,
OMCCEeKTpHCa W BBICOTA TPEYIrOJbHHUKA,
apajuiesiorpaMmMm, pomO, IPSIMOYTOJIBHHUK,
KBaJpaT, Tparenusi; OKPY»KHOCTb, Kaca-
TenbHas; PaBeHCTBO U moaodue Quryp,
TPEYroJIbHUKOB; IapajljIeIbHOCTh U II€P-
IEHIUKYJSIPHOCTD IPSIMBIX, YTOJ MEXIY|
IPSIMBIMH, CUMMETPUS OTHOCHUTEIBHO TOY
KM U TIPSIMOIA; UTMHA, PACCTOSIHUE, BTN
Ha yTJja, II0aab, TIEPUMETP.
Hcnoab3oBars (opMyJibl: MNEpUMETPA U
[0 TN MHOTOYTOJIBHHUKOB, JUTVHB]
OKPY>)KHOCTH U IDIOIIAAM Kpyra, o00bEMa
[PSIMOYTOJIBHOTO TapalieJIeuIea.

u/

MmeTpuu. Penrenne oO0mMX TPeyroabHHU-

OnepupoBaTh NOHSATHSAMM: IPSIMOYTOJIbHAS

https://resh.edu.r
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KOB.
[ IpaBHIbHBIE MHOTOYTOJIBHUKH. [1pe-
oOpa3oBaHUsI TNIOCKOCTH. JIBIDKEHUSI.
I[Tonooue. CummeTpus.

[1nomane. Beruncnenue niomanei.
[Tmomanu mogoOHEBIX GUTYP.
JlekapTOBbI KOOPAUHATHI HA INIOCKO-
CTU.

BekTophl Ha IIOCKOCTH

crcTeMa KOOPAUHAT, BEKTOP; UCIOJIb30BATH|
STU TOHSITUS JUIST TIPEICTABIICHUS JaHHBIX U
peleHust 3ajady, B TOM YHCIE U3 JAPYTHUX|
Y4eOHBIX MpeaMeToB. Pemars 3amaum Ha
[IOBTOPEHUE OCHOBHBIX MOHSATHUN, WIUIIO
CTpallMIO CBSI3€M MEXIy pa3jIMYHbIMU Ya-
cTsIMU Kypca. BeiOupaTs MeToa 1js pere-
HUST 32J1a9H.

Pemrath 3aga4M U3 NOBCEIHCBHON JKHU3HH







