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MHNOACHUTEJBHASA 3ATIMCKA

Paboune mporpaMMbl OCHOBHOTO  00Iero oOpa3oBaHHA IO
MaTeMaTHKe COCTaBlIeHB Ha ocHoBe DyHmameHTanpHOTO —sApa
cojepkaHust oOmero obOpasoBaHuss u TpeboBaHMM K pe3yiabTaTam
OCBOCHHSI OCHOBHOH 00II€00pa3oBaTENFHON MPOrPaMMBI  OCHOBHOTO
o0miero o0pa3oBaHus, MIPeICTaBICHHBIX B DenepaTbHOM
roCcylapcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe oo0mero oopasopanus. B
HHUX TaK)Ke YYUTHIBAIOTCS OCHOBHBIE WJEM M TIOJNOXeHHs I[Iporpammsr
pa3BUTUSA (POPMUPOBAHUS YHHBEPCAIBHBIX YUCOHBIX ICHCTBHHA IS
OCHOBHOTO 00111eT0 00pa30BaHusl.

Co3HaTenbHOe OBJaJeHUE YYAIlUMHUCS CHCTEMOH apu(METHYECcKHX,
anreOpanvecKnx, Te€OMETPUIECKUX 3HAHMH M yMeHHd HEeoOXOoAuMoO B
TOBCEJHEBHON JKU3HH JUII WM3YYCHHsS CMOKHBIX JHCIUIUIAH U
MIPOOJDKEHHS 00pa30BaHUs.

[IpakTdeckass 3HAYUMOCTH IIKONBHOTO  Kypca  MAaTEeMaTHUKH
o0ycnoBieHa TeM, 4TO €€ OOBEKTOM SBISIOTCS IPOCTPAHCTBEHHBIE
(GOpMBI M  KOJMYECTBEHHbIE OTHOLICHHS JEHCTBHTEIHHOTO MHDA.
Maremarrdeckasi IOATOTOBKA HEOOXOMUMA IUIsl MTOHUMAHHS TIPHHITUIIOB
YCTPOWCTBA M HCIIOJIB30BAaHUS COBPEMEHHOH TEXHUKH, BOCIIPUSTHS
HAy9YHBIX W TEXHHYECKUX IIOHATHH W wuued. MaremaTtuka SBISECTCS
S3BIKOM HayKd U TeXHHKU. C e€ MOMOIIBI0 MOJCIUPYIOTCS U H3y4aroTCs
SIBJICHUS ¥ TIPOIIECCHI, IPOUCXO/IAIINE B IIPUPOJIE.

MaremaTrKa SBISETCS OJHMM M3 ONOPHBIX IPEAMETOB OCHOBHOI
IIKONBI: OHa O0ECHeunBaeT HM3yUeHHe APYTHX IUCHUILINH. B mepByro
oyepelb 3TO OTHOCHTCS K HpeIMeTaM eCTeCTBEHHO-HAyYyHOTO IMKJa, B
YaCTHOCTH K ¢)H3I/IKG. Pa3BuTHe NOTHYECKOro MEBIIICHUS yJaimuxcst mpu
0o0ydeHuM ajredpe CrocoOCTBYET YCBOCHHUIO NMPEAMETOB I'yMaHHUTApHOTO
mukna.  [IpakTudeckne yMEHHST M HABBIKM  apu(METHYECKOro,
anreOpandeckoro W T'eOMETPUYECKOTO XapaKTepOB HEOOXOTUMEI IS
TPYZIOBOH U IpoecCHOHANBHON OATOTOBKHU IIKOJIFHUKOB.

PasBuTHe y ydanmmxcs MpaBUIIBHBIX MPEACTABICHUN O CYITHOCTU U
MIPOUCXOXICHUH a0CTPAKIMii, COOTHOIIEHUH PEAbHOTO U UJIeaIbHOTO,
XapakTepe OTPAKEHUS MaTEMATHUYECKON HAYKOU SIBIICHUI U MPOLECCOB
peaIbHOTO MUPa, MecTe apu(METHKH, anreOpbl U TEOMETPUHU B CUCTEME
HAaYK ¥ POJIH MaTEMAaTHIESCKOTO MOJICITHPOBAHHS B HAYTHOM ITO3HAHIH U
B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
ydaiuxcs U Ka4€CTB MBIIIJICHUA, HeO6XO}II/IMI:»IX I agantanuu B
COBpEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE.

TpeOys OT ydYamuxcs YMCTBEHHBIX M  BOJIGBBIX  YCHIIWH,
KOHIICHTPALIM! BHHUMAHHS, AaKTUBHOCTH pPAa3BUTOTO BOOOpaKCHUS,
MaTe€MaTHKa pa3sBUBACT HPAaBCTBCHHBIC YE€PThI IMYHOCTHU (HaCTOﬁQHBOCTL,
IeJIeyCTPEeMIEHHOCTh, TBOPYECKYIO aKTHBHOCTh, CAMOCTOSITEIBHOCTb,
OTBETCTBEHHOCTb,  TPYAOIIOOWE,  JUCUUIDIMHY W KPUTHYHOCTD
MLI].HJ'[CHI/IH) U YMCHHC apryMCHTHPOBAHHO OTCTAMBAThb CBOU B3TJIAJAbI U
yOexneHns, a TakXkKe CIIOCOOHOCTh NPUHHMATh CaMOCTOSITEIbHBIE
peLIeHus.

W3yueHune MaTeMaTHKH MO3BOJSIET (OPMHPOBATh YMEHHUS U HABBIKU
YMCTBEHHOTO  TpyHda: IUIAaHHPOBaHWE CBOEHl  paboOThL,  MOWCK
palMOHANBHBIX IyTel € BBIOJIHEHHS, KPUTHYECKYI0  OICHKY
pesynbTaToB. B mporiecce nM3ydeHHs MaTeMaTHKH INKOJIbHUKH y4aTcs



W3JIaraTh CBOM MBICITH SICHO M HWCYEPIBIBAIONIE, JIAKOHUYHO U EMKO,
MPHOOPETAIOT HABBIKK YETKOTO, aKKYPATHOTO M TPAMOTHOTO BBIITOJTHEHHS
MaTeMaTHYCCKHX 3aIIUCEH.

MareMaTika CYIIECTBEHHO pAacHIMpseT Kpyro3op  y4alluxcs,
3HaKOMSI WX C HHAyKUMEH U Jenykuued, o0oOIieHueM
KOHKpEeTH3allied, aHajiu30M W  CHHTE30M, KiIacCHpUKalUed w
cHUCTEeMaTH3aluel, abcTparupoBaHUEM, aHaJOTHE. AKTHBHOE
WCIIOJIb30BaHME 33/1ad Ha BCceX JTamax y4eOHOro mpoiecca pa3BHBAeT
TBOPYECKHE CITOCOOHOCTH IIKOJIHHHUKOB.

Baxneiimelt 3amadeidl MIKOJIBHOTO Kypca MATEMAaTHKU SBIISETCA
pa3BUTHE JIOTUYECKOTO MBINUIEHUS ydamuxca. CamMu  0OBEKTHI
MaTeMaTHUYeCKUX YMO3aKIIOUeHUH U MIPUHATHIC B apudMeTke, anredpe u
TreOMETPUN paBHia X KOHCTPYHPOBaHUS CIIOCOOCTBYIOT
(hopMHpOBaHHIO YMEHHI OOOCHOBBIBATH U JOKAa3bIBaTh CYKICHUS,
MPUBOJUTHh YETKHME OIPENCICHUS, Pa3BHBAIOT JIOTHUECKYIO WHTYHIIMIO,
KpaTKO W HaTJISHO PACKPHIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHHN H
yuaT HUX MpPUMEHEHHWIo. TeM caMblM MaTeMaTHKa 3aHMMaeT OJHO U3
BEIyIIMX MECT B (OPMHUPOBAHHH HAYYHO-TEOPETUUYCCKOTO MBIIUICHHUS
IIKOJIHUKOB. PackppiBasgs BHYTPEHHIOKO TapMOHUIO MaTeMaTHKH,
dbopMupysl MMOHMMaHHWE KpacoThl M M3AIMIECTBA MaTEMaTHUCCKUX
paccyxnenuil, apudmerunka, anredpa U TeOMETPHs BHOCST 3HAUYUTEIbHBIN
BKJIAJ] B 3CTETHYECKOE BOCITUTAHUE YIAITUXCS.

OBILIAA XAPAKTEPUCTUKA KYPCA

B kypce yciIoBHO MOYKHO BBIIEIHUTH CIEAYIONINE COAEpKaTeIbHbIE
nuHMM: apudMmeTuka; anrebpa; (YHKIUM; HAJISAHAS TeOMETPHS;
TeoMeTpr4YecKHe (QUTYpHl; H3MEpPEeHHEe TI'eOMETPHUYECKNX BEJIHYMH;
KOOpPAWMHATHI; BEKTOPHI; BEPOSTHOCTh M cTaTucThka. Hapsanmy ¢ atum B
COJZICP)KAHHME BKJIIOYEHBI J[BA JOMOJHUTEIBHBIX METOMOJIOTHYECKHX
paszerna: JOTHKa M MHOXKECTBA; MaTeMaTHKa B HCTOPHYECKOM pPa3BHTHH,
YTO CBSI3aHO C peajm3anued 1enedl  OOIEHHTENIEKTyalbHOTO |
OOLIEKyIbTYpHOTO pa3BuTHA ydammxcs. ComepKaHue KaKIOTO M3 ITHX
Pa3fenoB pa3BOPAYMBAETCS B COAEPKATEIBHO-METOAMYECKYIO JIMHHIO,
MIPOHM3BIBAIOLIYI0 BCE OCHOBHBIE COAEp)KaTelbHbIe JUHHM. lIpu 3TOM
niepBast THHUS — «JIoTMka ¥ MHOXECTBa» — CIYXKHT IeTH OBJIaJICHUSL

yJaimuMucs HECKOTOPBIMH DJIEMCHTAMH YHUBEPCAJIBHOTO
MaTeMaTHYEeCKOr0 s3bIKa, BTOpas — «MaTeMaTika B HCTOPUYECKOM
pa3BUTUW»  —  CIIOCOOCTBYET  CO3JIaHUIO  OOIIEKYIbTYPHOTO,

TYMaHUTapHOTO (pOHA M3yUEeHUs Kypca.

Conmepxanne JHHUU  «ApUMeETHKa»  CIYXUT 0Oa3od  uid
HaﬂbHeﬁHleFO N3Yy4YCHUA YJarmuMucs MaTe€MaTHuKu u CMCIKHBIX
TUCHHUILTHH, CIIOCOOCTBYET pa3BHTHIO WX JIOTHYECKOTO MBIIUICHHUS,
(bopMUPOBaHUIO YMEHHS TIOJB30BATHCA ANTOPUTMAMH, a TaKXKe
MPUOOPETCHUIO MPAKTUYECKIX HABBIKOB, HEOOXOAUMBIX B MTOBCEIHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YHCIC B OCHOBHOW IIIKOJE CBS3aHO C
paAllMOHANGHBIMH ¥ HPPAIlMOHATBHBIMU  YHCIAMH, (HOPMHPOBAHHEM
MIEPBUYHBIX MIPEICTABICHUN O ICHCTBUTEIFHOM YHCIIC.

Cozepxkanue TMHUY «AJre0pay» crocoOcTByeT (POPMUPOBAHUIO
y yYaluxcs MaTeMaTUYeCcKOro ammapara JUis pelleHHus 3aaad U3
pa3lenoB  MaTeMaTHKH, CMEXKHBIX MPEIMETOB UM OKpYXarolleit



peanbHOCTH. SI3bIK anreOphl MOAYEPKHUBACT 3HAYCHUE MATEMATHKH KaK
S3BIKA JUUIsl IOCTPOCHUS MaTEMAaTUYECKUX MOJIENIeH MTPOLECCOB U SIBJICHUMA
peajlbHOro MUpa.

Pa3zBuTHe  aNrOpUTMHYECKOTO  MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JUIS OCBOSHHS Kypca HH()OPMATUKH, U OBIAJICHHE HABBIKAMU
JENYKTUBHBIX PAcCyXAECHUN TakXKe SBISIIOTCS 3aJadyaMd  HU3y4eHHs
anrebpsl. [IpeobpazoBanre CHMBOJBHBIX (POPM BHOCUT CrielM(DHUCCKHIA
BKJIaJ] B pa3BUTHE BOOOPAKEHHUS Yy4YallUXCS, HX CIIOCOOHOCTEH K
MaTeMaTU4ecKoMy TBOpYeCTBYy. B  OCHOBHOW IKojJe Marepuai
IpYNIUPYETCs BOKPYT pallMOHAJIBHBIX BBIPAKEHUM.

Cognepxxanue pasgena «DyHKIUM» HalENeHO Ha IOJIydyeHHe
NIKOJbHUKAMKA KOHKPETHBIX 3HAHWH 0 (QYHKIMM Kak BaKHEUIICH
MaTeMaTU4eCKOM  MoJend Ui  ONHCaHMA W HCCIeNOBaHUA
Pa3sHOOOpa3HBIX MPOIECCOB. M3ydeHne 3TOro MaTepmaiga CHOCOOCTBYET
Pa3BUTHIO Y YyYalIMXCsl YMEHHUS HCIOJIb30BaTh PazIUYHBIC SI3BIKH
MaTeMaTHKH (CIIOBECHBIH, CHMBOJIMYECKHN, TpapHUeCKUii), BHOCHT BKJIA]I
B (OpMHUpOBAaHUE TIPEICTABICHUI O PpOJIM MAaTEMATHKH B Pa3BUTHH
UUBWIA3ALNN U KYJIbTYPHI.

Cognepxxanne nuHUM «HarmsmHas reoMeTpus»  CIOCOOCTBYyeT
(bopMupOBaHUIO Yy  ydallUXcd ~TMEPBUYHBIX  TPEICTaBICHUH O
TeOMETPHUYECCKUX aOCTPaKIUAX PEaJbHOTO MEpA, 3aKJIaAbIBAET OCHOBBI
(hopMupoBaHUS PaBUIBHON T€OMETPUYECKON pedr, pa3BUBAET 00pa3HOe
MBILUIEHUE U IPOCTPAHCTBEHHBIE IPECTABICHMUSL.

Cogepxxanue paznenoB «l'eomerpuueckue Quryps» u «M3mepeHue
F€OMETPUYECKUX BEJIIMYMH» HAleJIEHO Ha TMOJy4YeHHE KOHKPETHBIX
3HAHUA O TEOMETPUYECKOH (Hrype Kak BakKHEHIIEH MaTeMaTHYCCKOH
MOJIEIH JUIsl OITHCAHUS OKpY>Karomero Mupa. CucTeMaTHIecKoe H3yueHne
CBOWCTB T'COMETPHUYECKHX (UTYp TMO3BOJHUT pPa3BUTh JIOTHUECKOE
MBIIIIJICHUE U NTOKa3aTh NPUMEHCHHUC 3TUX CBOMCTB Ipru pCUICHUU 3aia4
BBIUMCIIUTENIBHOTO W KOHCTPYKTHMBHOTO  XapakTepa, a  TaKxke
MPAKTHYECKHX.

Marepuann, OTHOCSILIUICS K  COIEpXaTEIbHBIM  JIMHUSIM
«KoopnuHatel» U «BeKTOpb», B 3HAYUTEIHHON CTENEHU HecET B cebde
MCKIOPEAMETHBIC 3HAHHWsA, KOTOPHLIC HaXOAAT MPUMCHCHHC KaK B
pa3IMyYHBIX MaTeMaTUYECKUX JUCLMIUIMHAX, TaK M B CMEXHBIX
npeaMeTax.

Paznen «BeposSTHOCTh M CTATUCTHKA» — 00sA3aTEIBHBI KOMIOHEHT
IIKOJILHOTO ~ O0pa3oBaHUs, YCWIMBAIIMKA €ro  MNPUKIATHOEC |
MPaKTHYECKOe 3HAUYCHNE. DTOT MaTepHal HeOOXOUM, IPEKAE BCETO, AT
(dhopmupoBaHus y ydanmxcsi QyHKINOHAIEHOH IPaMOTHOCTH — YMEHUS
BOCIIpUHUMATDH u KPUTHYICCKHU AHAJIU3UPOBATH I/IH(popMa]_H/I}O,
MPEACTABICHHYIO B Pa3MUYHBIX (OpMax, MOHUMATH BEPOSTHOCTHBIN
XapakTep MHOTHX PEAbHBIX 3aBUCHUMOCTEW, MPOU3BOJIUTH MPOCTEHININE
BEPOATHOCTHBIE pacu€rhl. M3yyeHre OCHOB KOMOMHATOPUKH IO3BOJMT
yyalieMmycsl OCyILECTBIISITh PacCMOTPEHUE CIydaeB, mepedop U MOoACUET
qucjia BApUaHTOB, B TOM YHUCJIC B HpOCTeﬁH.IPIX MPpUKJIaJHbIX 3a1a4ax.

[Ipu u3y4eHNN CTaTUCTUKU U BEPOSATHOCTH OOOTAIIAIOTCSI
MIPEJICTaBJIEHUS] O COBPEMEHHOW KapTHHE MUPa U METOJax ero
UCCIeToBaHus, (GOPMHUPYETCS IOHUMAaHHUE POITU CTATUCTHKU KaK
HCTOYHHUKA CONMAIFHO 3HAYMMOM HH(POPMAIMY 1 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSTHOCTHOT'O MBILIJICHHSL.



MECTO ITPEIMETA B YYEEHOM IIJTAHE
B cBs3u ¢ npodmmszanumeit odyuenns, B CMTJL, npemycMoTpeHo
cleyrolee pacnpeieiacHne (YBeIMISHHEe) YacoB TI0 KilaccaM.

Kiacc KonunuecTBo 4acoB B HEZENTIO 3arox
5 5+1 204
6 6 204
anrebpa TeOMETPHSL
7 4 2 204
8 MenuIMHCKUH 4 2 204
9 MemMUMHCKUN 3 2 170

Y4eOHOE BpeMs yBEIIMYEHO B 5 KJIacce Ha U3yYCHHE MAaTEeMAaTHKU
OTBOAUTCA 6 YacoB B HENEIIO.

B y4eOHOM mnaHe Ha U3yueHHE TeOMETPHH B OCHOBHOMH 1IKoJE , ¢ 7
o 9 KJaccel, OTBOAUTCS 2 yueOHBIX Yaca B HENEN0 TEUCHUE KaXKIOTO
rona o0yuenus, Bcero 210 ypokos. (68+68+68 =204 vaca)

B yuebHOM miaHe Ha u3ydeHue anreOpel B 7—9 Kiaccax OCHOBHOM
LIKOJBI OTBOJUT 3 yaca B HEAETIO TEUEHHE KaXJOro roja oOydeHws,
Bcero 315 ypokoB. YueOHoe BpeMss B 7 W 8 Kiaccax yBeJwueHoO 1o 4
YPOKOB B HENENIO, 3a cueT 4acTH, (pOopMHpyeMOl ydacTHUKaMU

00pa3oBaTeNbHBIX OTHOIIECHUH.

Ienn u3ydyeHus Kypca MaTeMaTHKH B 5-9 Kiaccax:

* (QopmupoBaHuEe TPEACTABIEHUH O MareMaTHKE Kak
YHHUBEPCAIBHOM  SI3bIKE HAyKH, CpPEICTBE MOJAEIUPOBAHUS
SIBJIGHUH U MPOLIECCOB, 00 UIeAX U METO/1aX MaTeMaTUKH;

* Dpa3BUTHE JIOTMYECKOTO MBIIUIEHUS,, IPOCTPAHCTBEHHOIO
BOOOpa)KE€HUs, AITOPUTMUYECKOW KYJIbTYpbl, KPUTUYHOCTU
MBIIUICHHUS

* OBJIQJICHHME MaTeMaTUYeCKUMHU 3HAHUAMU U YMEHUSIMH,
HEOO0XOAMMBIMU B TOBCEHEBHOM JKU3HU, a TAaKXKe [ U3Y4EeHUS
IIKOJIbHBIX ~€CTECTBEHHOHAYYHBIX JHUCHUUIUIMH Ha ©0a30BOM
yYpOBHE, Ml TOJy4deHus oOpa3oBaHus B oONacTsIX, He
TpeOYIOMHMX yrayOJeHHONH MaTEMaTHYECKON TTOATOTOBKY;

* BOCIIMTAHHUE CPEACTBAMHM MAaTEMATHUKH KYJIbTYpPbl JUYHOCTH
(oTHOILIEHHE K MaTeMaTHKe KaK K 4YacTd oOlIederoBeYecKoit
KyJIbTYpbl, 3HAKOMCTBO C WCTOPUEH DPAa3BUTHS MATEMaTHUKH,
SBOJIIOIMENA MATEMATHYECKUX HJIeH, MOHUMAHUE 3HAYMMOCTH
MaTeMaTHKH JIJIs1 00ILIIECTBEHHOTO IIporpecca);

* CO3JaHME YCJOBMM Jii yYMEHHUS JIOTMYECKH OOOCHOBBIBATH
CYXXJIEHUS, BBIIBUTaTh TMIIOTE3bl U MOHUMATh HEOOXOIUMOCTb
WX TIPOBEPKH;




* CO3JIaHHE YCIOBUU JJII YMEHHS SICHO, TOYHO M TPaMOTHO
BBIpa)XaTh CBOM MBICIIH B YCTHOW U MMUCHbMEHHOM pEYH;

* (QopmupoBaHUE YMEHHUS WCIIOJIB30BATh PA3JIMYHBIC SI3BIKU
MAaTEeMAaTHUKH: CJIOBECHBIN, CHMBOJIUYCCKUM, TpapUUecKuii;

* (bopmupoBaHue ymeHUsT CBOOOJHO MEPEXOIWTH C S3bIKAa Ha
SI3BIK JUISI WJUTFOCTpAIliU, HWHTEPIpPETAllii, apryMEHTAllud |
JI0OKa3aTeIbCTBA;

* CO3/IaHKE YCJIOBHH IS TIJIOJOTBOPHOTO y4acTHsi B paboTe B
rpymme; yMEHUsT  CaMOCTOSTEIbHO U MOTHUBHUPOBAHHO
OpraHU30BBIBATH CBOIO JICSITEIIBHOCTD;

* (¢dopMUpPOBaHHE YMEHUS HCIOJIb30BaTh MPUOOPETCHHBIE
3HAHUST W YMEHUSA B TNPAKTUYCCKOH  JCATEIBHOCTH |
MOBCETHEBHON >KM3HU IS MCCIENOBAaHUS (MOJEIMPOBAHMS)
HECJIOKHBIX MPAKTUYECKUX CUTYallui HA OCHOBE U3yYCHHBIX.

TPEBOBAHUA K PE3YJIBTATAM OBYYEHUA U
OCBOEHMIO COJAEPKAHUA KYPCA

IMporpamma obecneurBaeT MOCTHXKEHHE CICAYIOUIMX pPE3yJIbTaTOB
OCBOCHHMS ~ 00pa30BaTeNIbHOW  MPOrpaMMbl  OCHOBHOTO  0OIIIero
oOpa3oBaHus:

JUYHOCMHblLE.!

1) dopmupoBaHUe OTBETCTBEHHOI'O OTHOIICHHUS K YUCHHUIO, TOTOBHOCTh U
CrocoOHOCTH 00YUAIOIIMXCS K CAMOPa3BUTHIO M CAMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIMU K OOYYCHHUIO U IMO3HAHMIO, BBIOOPY HanbHEHIIero
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKM B MHUpE TpodeccHid U
Mpo(heCCHOHANLHBIX — MPEANOYTEHHH, OCO3HAHHOMY  IOCTPOCHHIO
WHAMBHIYaJbHOH  0Opa3oBaTeNbHOM  TPAGKTOPHMH C  Y4ETOM
YCTOWYHBEIX TIO3HABATEIEHBIX HHTEPECOB;

2) (QopMupOBaHHE METOCTHOTO MHPOBO33PECHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU M OOIIECTBCHHON IPAKTHUKY;

3) (¢GopMupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHUH H
COTPYIHHYECTBE CO CBEPCTHHUKAMH, CTApIIMMH W MIAANINMH, B
o0pa3oBaTenbHOM, 00IIeCTBEHHO TIOJIE3HOM, yaeOHO-
HCCIIeI0BATENILCKOMN, TBOPUECKON M APYTUX BUIAX NESITEIBHOCTH;

4) yMmeHue SICHO, TOYHO, TPAMOTHO H3JIarath CBOM MBICIH B YCTHOH H
MUCEMEHHOM pedd, TMOHUMATh CMBICT IIOCTaBJICHHOW 3ajadd,
BBICTPaMBAaTh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI H KOHTPIIPUMEPHI;

5) mpezcraBieHHEe 0O MAaTeMaTHUYECKOH Hayke Kak cepe uelnoBeuecKoit
JESTeNbHOCTH, 00 dJTamax e€ pa3BUTHs, O €€ 3HAYUMOCTH Ui
Pa3BUTHS [IUBUITH3AIIH;



6)

7)

8)

9)

1)

2)

3)

4)

5)

6)

7)

8)

KPUTHUYHOCTb  MBIIUIEHHUA, YMEHUE pAaClO3HaBaTb JIOTUYECKU
HEKOPPEKTHBIE BRICKA3bIBAHUS, OTINYAThH TUIIOTE3Y OT (aKTa;
KpeaTUBHOCTb MBILIUIEHUS, MHUIIMATHBA, HAXOYUBOCTb, aKTUBHOCTh
IIpU peLLEHUN 3a/]a4;

YMEHHE KOHTPOJIUPOBATH IPOLECC U PE3YNbTaT yIeOHOM
MaTEMaTUYECKOU IEeATEIBHOCTH;

CIIOCOOHOCTH K SMOIIMOHAIBHOMY BOCTIIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, peIIeHUH, pacCyKIeHHIA.

Memanpedmemele:

YMEHHE CaMOCTOSITEIbHO IUIAHHUPOBATH AaJbTEPHATHBHBIC IIyTH
JOCTHDKCHUS 1IeNeH, OCO3HAHHO BHIOMpaTh Hamboiiee ((EKTHBHBIC
CIIOCOOBI pemeHus YIeOHbBIX U TIO3HABATENIbHBIX 3a/1a4;

YMEHHE OCYIIECTBIATh KOHTPOJIb IO PE3yIbTaTy W MO CHOCO0Y
JCWCTBUSI HA YPOBHE MPOM3BOJBHOTO BHHMAHHSA H BHOCHUTH
HEOOXOMMEIE KOPPEKTHBEI;

YMEHHE aIeKBaTHO OIICHUBATH IPAaBIIIBHOCTh WM OIMHOOYHOCTH
BBIOJTHEHUST Yy4eOHOW 3ama4yn, € OOBEKTUBHYIO TPYIHOCTh U
COOCTBEHHEIC BO3MOKHOCTH €€ PEIICHUS;

OCO3HAHHOE BJIAJICHUEC JIOTHYCCKHUMHU JCHCTBUSAMHU OIPEICIICHUS
MTOHSITAH, 0000IIEHNUS, YCTAHOBJICHUS aHAJIOTHH, KiIacCH(pUKAUU Ha
OCHOBE CaMOCTOSTEJIBHOTO BBHIOOpA OCHOBaHHA H KPUTCPHEB,
YCTaHOBJICHHUS POIOBUIOBEIX CBSI3CH;

YMEHHE YCTAaHAaBIMBATH NPUYNHHO-CICICTBEHHBIC CBSI3H; CTPOUTH
JIOTHYECKOE  PAcCYXKICHHE,  yMO3akiIoueHHe  (MHIYKTHBHOE,
JeTyKTUBHOE U TI0 aHAJIOTUH) U BEIBOJIEI,

yYMEHHE CO3/1aBaTh, INPHUMEHSITh U NPEoOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKUE CPEICTBA, MOJEITH M CXEMBI ISl PEIICHUS YIeOHBIX
U IIO3HABATCJIBHBIX 3a/1a4,

YMEHHE OpraHW30BHIBATH y4eOHOE COTPYJHHYECTBO M COBMECTHYIO
NeSITeNIEHOCTh € YYUTENeM M CBEPCTHHKAMH: OIPENCISATh IICIH,
pacnpeneneHue GyHKIUKA M POJe y4aCTHUKOB, B3aUMOJEHCTBUE U
obmue crnocoOsl paboThl; yMeHHE padoTaTh B TIpyMIe: HAXOAUTh
ofIlee peleHre u pa3pemars KOH(INKTE Ha OCHOBE COTJIACOBAHMS
Mo3ULMI M yuéTa MHTEPECcOB; CIymlaTh HMapTHEPA; GOpPMYIMPOBATH,
apryMEeHTHPOBATh U OTCTAaUBATh CBOE MHEHHUE;

(dopMupoBaHHEe YIeOHOH U 0OIIENOIBE30BATENECKOM KOMIIETEHTHOCTH
B 00IacTH HCHONB30BaHUSA HH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
texaonoruid (MKT-komneTeHTHOCTH);

9) NEpBOHAYAJIbHBIC IPEACTAaBJICHUS 00 naciax u O MeToaax

MaTeMaTUKH Kak 00 YHUBEPCAJILHOM S3BIKE HAYKHW W TCXHUKH, O
CpeaACTBC MOACITIUPOBAHUSA SIBJICHUH U mponeccoB;

10) ymeHue BUAETh MATEMATHUYECKYIO 33724y B KOHTEKCTE MPOOIEMHOM

CUTyalluH B APYIruXx JUCHUIUIMHAX, B OprmanmefI JKHU3HH;

11) ymeHHe HAXOIUTh B PA3JIMYHBIX HCTOYHHKAX UH(DOPMAIIHUIO,

HEOOXOJMMYIO  JUISI  PEIICHHS  MaTeMaTHYEeCKHX

npoOiem,
W TpPEJCTaBIATh €€ B TMOHATHOW (opMme; MPUHUMATL PEIICHHE B
YCIOBUSIX HEMOJIHONM M M30BITOYHOH, TOYHOW M BEPOSTHOCTHOMN
nH(popMaIuy;



12)

13)
14)
15)
16)

17)

1)

2)

3)

4)

5)

6)

YMEHME IIOHMMaTb M HCIOJb30BaTh MAaTEMaTUUYECKUE CpEACTBa
HaTJBITHOCTH (PUCYHKH, YEPTEKHU, CXEMBI U JIp.) JJISl WILTIOCTPAIIHH,
HWHTEpIpeTaluy, apryMeHTalllu;

YMEHHUE BBIJIBUTATh TUIIOTE3bI P PEIICHUH YUeOHBIX 33]1a4 U
MMOHUMATh HEOOXOIUMOCTD UX IPOBEPKH;

YMEHHUE TPUMEHSATh WHAYKTUBHbIE W JEOYKTUBHBIE CIIOCOOBI
paccyXIeHuil, BUIEeTh pa3InuHble CTPATEruy PELIeHUs 3a1ay;
MMOHMMAaHUE CYLIHOCTU AJITOPUTMHUYECKUX MPEIINUCAHUN U yMEHHUE
JeICTBOBATh B COOTBETCTBUU C MPENJIOKEHHBIM aITOPUTMOM;
YMEHHE CaMOCTOATEIFHO CTaBHUThH IENIH, BBHIOMPATh M CO3JaBaTh
QITOPUTMEI JUTS pEIIeHHs yIeOHBIX MATEMATHICCKUX TPOOIIEM;
YMEHHE IUIaHUPOBATh U OCYILECTBIIATh AEATENbHOCTD,
HaMpaBJICHHYIO Ha PELICHUE 3a]1a4 UCCIEA0BaTENbCKOTO XapaKTepa.

npeomemuvie:

yMeHHe paboTaTh ¢ MaTEMAaTHYECKUM TEKCTOM (CTPYKTypHpOBaHUE,
U3BJIEUCHHE HEo0XOoMuMOoil HHGpOpMaIuM), TOYHO M TIPaMOTHO
BBIPAKaTh CBOU MBICIIM B YCTHOW M MHCBMEHHOU pEuM, NMPUMEHSIs
MaTeMaTHYECKyl0 TEPMHHOJOTHI0O K CHUMBOJIHKY, HCIOJIb30BaTh
pasNuYHBIE SI3BIKM MaTeMaTUKU (CJIIOBECHBIN, CHMBOJIHYECKHH,
rpagpuueckuit), 000CHOBBIBATh CYXJCHHUH, MIPOBOJUTH
KIacCH()HKALUIO, TOKAa3bIBaTh MATEMaTHIECKHUE YTBEPKICHHUS;

OBJIAZCHHUC 0a30BbBIM TTOHATHIHBIM anmapaTrom: HMETh
MpeNCTaBIeHue O 4Hcle, OpoOH, MpoUeHTax, 00 OCHOBHBIX
TEOMETPUYECKUX TOHATUSX (TOYKa, TNpsMas, JIOMaHas, Yrod,
MHOTOYTOJIbHHK, MHOTOTPaHHHUK, KpPYyT, OKPY>KHOCTb, mIap, cdepa,
reoMeTpudeckas (UTypa, BEKTOp, KOOPAWHATHI M TIp.), BIaJCHUE
CUMBOJIBHBIM  SI3BIKOM  aireOpbl, 3HAHUE  DIIEMEHTAPHBIX
(hYHKIIMOHAITBHBIX 3aBUCUMOCTEH, (POPMHUPOBAHHE TIPEICTABICHUIA O
CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B peaJbHOM MHpPE H O
Pa3NUYHBIX CHOCO0AaX MX U3Y4EHHs, 00 0COOEHHOCTSAX BBIBOJOB U
TIPOTHO30B, HOCAIINX BEPOSITHOCTHBIA XapakTep;

OBJIQJICHNE HABBIKAMH YCTHBIX, MUCHMEHHBIX, HHCTPYMEHTAIbHBIX
BBIUMCIICHU;

YMEHHE  BBIONHATH  apudmernyeckue U anrebpamyueckue
peoOpa3oBaHKs PAIMOHATBHBIX BBIPAKECHHH, MPUMEHATH MX JUIS
pelieHnsl y4eOHBIX MaTeMaTHIeCKUX 3a/1a4 U 33724, BOZHUKAIOIINX
B CMEXXHBIX YYEOHBIX MPEIMETaX;

YMEHHE  TOJIb30BaThCsl ~ MaTeMAaTHYeCKUMH  (QopMyaamMH |
CaMOCTOSITEJIBHO ~ COCTAaBJIATh (OPMYJIBI  3aBUCHMOCTEH MEXKIY
BEJIMYMHAMH HAa OCHOBE OO0OOIIEHUS YACTHBIX CIIy4yaeB W
JKCTIEPUMEHTA;

YMEHHE pellaTh JIMHEWHbIE W KBaJpaTHbIE ypaBHEHHS W
HEpPaBEHCTBA, a TaKKe TMPUBOANMBIE K HHM YpaBHCHWSI,
HEPaBEHCTBAa, CHUCTEMBbI, MPUMEHATh rpadUyecKre NpeACTaBICHHS
JUIsL pelleHHs] U HCCIEeOBaHUA ypaBHEHWH, HEPABEHCTB, CHCTEM;
MPUMEHSTh TOMYyYEHHBIE YMEHHUS /I pelmIeHds 3anad  u3
MaTeMaTHUKH, CMEXHBIX TPEMETOB, TPAKTUKH;



7) oBmaneHue CHUCTEMOM (YHKIIMOHAITbHBIX MOHSATHUH,
(YHKIMOHAIBHBIM  SI3BIKOM M CHUMBOJIMKOW, YMEHHE CTpPOHUTBH
rpa¢uky  (QYHKIMHA, ONUCHIBATh WX CBOMCTBA, WCIOJIH30BAThH
(GYHKIMOHAIBHO-Tpa)UUeCcKue MpPEACTABICHUST Ui OMUCAHHUS U
aHaJM3a MaTeMaTHIECKUX 33/1a4 U PealTbHBIX 3aBUCUMOCTEH;

8) ycBoeHHE CHCTEMAaTHYECKHX 3HAHUU O IUIOCKHX (GHUrypax M HX
CBOWCTBaxX, a TaKKe€ Ha HArVIJAHOM YPOBHE — O MPOCTEHIINX
MPOCTPAHCTBEHHBIX TeNaX, YMEHUE IMPHUMEHSITH CUCTEMATHUCCKHUE
3HAHHUSA O HHUX Ul PELICHHsS T[COMETPHYECKUX W MPAKTHYSCKUX
3ajay;

9) ymeHue U3MEpATh JUIMHBI  OTPE3KOB,  BEJIHWYHHBI  YIJIOB,
UCIIOJIF30BaTh (POPMYIIBI JJISI HAXOXKICHUS TIEPUMETPOB, TUIOMIACH
1 00bEMOB reOMETPHUYECKUX DUTYD;

10) oBmazeHne OCHOBHBIMH CHOCOOAMH TIPEACTABIACHUSA M aHAIW3a
CTATUCTUYCCKUX IAHHBIX, YMEHHS peliaTh 3aJadd C TOMOIIBIO
nepebopa BceX BO3MOXKHBIX BAPUAHTOB; YMEHHE PEUIATh 3a/a4d Ha
HAXOXK/ICHHE YaCTOTHI M BEPOSATHOCTH CIIyIalHBIX COOBITHI;

11) yMeHue NpUMEHATh U3YYEHHbIC MOHATHS, PE3YJIbTATBl M METOJBI
IpU PEUICHUH 3a/1a4 M3 PA3IMYHBIX PA3[IelIOB Kypca, B TOM YHCIIe
3aja4, He CBOMSIIMXCS K HEMOCPEICTBEHHOMY IPUMEHEHHUIO
U3BECTHBIX AITOPUTMOB;

12) ymeHue NPUMEHSATh U3YYCHHBIE MOHSTHUS, PE3yIbTAThI, METOMAbI IS
pellieHns 3a7ad MPAKTHYSCKOr0 XapaKTepa W 3aJad U3 CMEXKHBIX
JUCHHUIUTHH C KCIIOJh30BaHHEM IPH HEOOXOTUMOCTH CIIPABOYHBIX
MAaTepuajoB, KAIbKYJIATOpa, KOMIIbIOTEpA.

COJEPXAHHUE KYPCA

APUOMETUKA

Harypaabnble uyuciaa. Harypanenasid psa. JlecsaTuunas cuctema
curcneHus. ApudMeTHuecKue JIeWCTBUS C HATypalbHBIMH YHCIAMH.
CpoiictBa apudmeTndeckux aevicTBuidl. [loHATHE O CTemeHH C
HaTypallbHbIM MOKa3aTeneM. Ksagpar u ky0 wuucna. UYwuciosble
BBIPAXKEHUS, 3HAUYCHHE YHUCIOBOrO BhIpakeHHs. [lopsgok aeicTBuil B
YUCIIOBBIX BBIPQKCHHUAX, HCIIOJE30BaHUE CKOOOK. PellieHHne TEeKCTOBBIX
3amad  apudMeTHUeCKUMH  crmocoOamu. JlenuTenn W KpaTHBIC.
HawnGonpmuit o01mmid 1ennTelb; HanMeHbInee ooniee kpatHoe. CBOHCTBa
neaumoctu. Ilpmsnakm nenmumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u
cocTaBHble uyHcia. Pa3iiokeHHEe HATypallbHOTO 4YHMClIa Ha IPOCThIE
MHOXUTeNU. JleneHne ¢ OCTaTKOM.

JApodu. OObikHOBEeHHBIE ApoOu. OCHOBHOE CBOWCTBO JpoOH.
CpaBHeHHE OOBIKHOBEHHBIX nIpoOeil. ApudmeTndyeckue IEHCTBHS C
OOBIKHOBEHHBIMHU Ap0o0siMu. HaxoxaeHue 4acTu OT 1EeJI0ro M Ieioro Mo
ero dactu. [ecaruunsle npodu. CpaBHEHUE IECATHIHBIX APOOCH.
ApudmeTndaeckue IEUCTBHUS C ACCATHYHBIMH Ipodsmu. IlpencraBnenue
JIECITUYHOW JpoOU B BHUJEC OOBIKHOBEHHOH JPOOM W OOBIKHOBEHHOW B
Buje aecaATHuHOM. OtHomenue. IIpomopius; OCHOBHOE CBOWMCTBO
nponopryu. [IpomeHThl; HAXOXACHHE NPOIEHTOB OT BEIUYHHBI U



BEIMYMHBI MO €€ MPOLEHTaM; BBIPAKEHUE OTHOLIEHHWS B INPOLEHTAX.
Perrenue TeKCTOBBIX 33124 apU(PMETHICCKUMHE CIIOCOOAMH.

PanmonanbHble 4mcna. PaciiupeHue MHOMKECTBAa HaTYPaJbHBIX
yycen JO0 MHOYKECTBA LENbIX. MHOXKECTBA LENbIX YACEN O MHOXKECTBA
palMoHANbHBIX. PaloHaNbHOE YHCIIO Kak OTHOLIeHune M/N, rae m—
LEJ0€ YHUCIO0, N — HaTypajabHOE. Il0NOXUTENbHBIE U OTPHULIATEIbHBIC
4yucla, MOAYNb uucia. M300pakeHHe uucesl TOYKAMU KOOPIWHATHOM
IpsIMOM; reoMeTpuyecKas MHTepIpeTanus MOAyJs 4ucia. MHOXeCTBO
HenbIX 4ucel. MHOXECTBO paluOHaNbHBIX uncen. CpaBHeHHE
panoOHANBHBIX uncel. ApudmMeTndeckne ICHCTBHS C palMOHATLHBIMHU
guciaamu. CBolicTBa apudpmerudeckux aedcTBuid. CTENeHb C IEIBIM
MIOKa3aTeseM.

HeficrBuTenbHble 4yncaa. KBagparHelli kopeHb u3 uucia. Kopens
TpeTbel CTENeHH. 3amuch KOPHEH C IMOMOINBI0 CTENEHH C JPOOHBIM
MOKa3aTeseM.

ITonsiTe 00 MppanroHaTbFHOM uHmcie. MppalMoHaTFHOCTh YKCia U
HECOM3MEPUMOCTh CTOPOHBI W JHMaroHalu KaajapaTa. JlecaTnuyHble
TPUOIIDKEHNS NPPAOHATBHBIX YHCEI.

MHoecTBO JeHCTBUTENBHBIX YyHCeT; MpeJICTaBIIEHUE
JIEHCTBUTENBHBIX YWCENl OECKOHEYHBIMH JECSATUYHBIMH  APOOSMHU.
CpaBHeHME JeHCTBUTENBHBIX YUCEIL.

KoopnunatHas  mpsamas. W3obpakeHne  ymced  TOYKAMH
KOOPIMHATHOU MpsAMoil. UMCIOBBIE TPOMEKYTKH.

HN3mepenusi, npudanKeHHs, OUEHKH. 3aBHCHMOCTH MeKIY
BeJIUYMHAMU. ENMHUIBI U3MepeHns JUTHHBI, MJI0NIaIu, 00bEéMa, Macchl,
BpEMEHH, CKOpoCcTU. Ilpumephl 3aBUCHUMOCTEH MEXIY BEIMYMHAMU
CKOpPOCTh, BpPEMs, PACCTOSHHE; IMPOWU3BOTUTEIBHOCTH, BpeMs, pabora;
1I€Ha, KOJIMYECTBO, CTOMMOCTh W Jp. IlpencraBineHue 3aBUCMMOCTEN B
Bujie opmyn. Beraucnenus no gopmynam. PeleHne TeKCTOBBIX 3a1adu
apupMeTHIecKUMH crtocobamu. PazMepbl 00bEKTOB OKPYKAIOIIEro MUpa
(OT ByeMeHTapHBIX YacTHIl 10 BceraeHHoi), NMTENbHOCTh MPOIIECCOB B
OKpYXaloleM Mupe. BplneiaeHne MHOXKWTENS] — CTENEHU JecsiTH B
3amucu  ymcna. [lpuOmmkéHHOE 3HAYEHHE BEIHYHHBL, TOYHOCTH
npubmmkeHus. [Tpukuaka 1 olleHKa pe3yabTaTOB BHIYHCICHHIA.

AJITEBPA

JJieMeHTHl ajredpol. lcmome3oBanue OYKB Ui 00O3HAYEHHS
YHCeN; U1 3allUCH CBOWCTB apU(METUYCCKUX HeUCTBHH. BykBeHHBIE
BBIp@KEHHUA (BBIpOXEHUS C TNepeMeHHBIMH). UYncnoBoe 3HaueHHE
OyKBEHHOTO BBIp@KEHHW:. YpaBHEHHE, KOpeHb ypaBHeHus. Haxoxnenue
HEM3BECTHBIX KOMITOHEHTOB apH(MeTHUeCKnX JeHcTBHi. JlexapToBbI
KOOpAMHATHl Ha IulockocTu. IlocTpoeHue Touku 1o €€ KoopauHaTaMm,
OIpEIEeICHAE KOOPAUHAT TOYKU Ha INIOCKOCTH

AJiredbpanyeckue BblpaskeHUsl. BykBeHHBIE BEIpaskeHUS (BBIPKEHI
C TepeMeHHbIMH). YuCIoBOEe 3HaueHHEe OYKBCHHOTO BBIPAKCHHMS.
Homyctumsble 3Ha4eHus nepeMeHHbIX. 1oacTaHOBKa BBIpaKEHUI BMECTO
nepeMeHHBIX. [IpeoOpasoBanne OYKBEHHBIX BBIPAKEHHH Ha OCHOBE
CBOWCTB  apupMeTHdecKkux  JaedcTBuii. PaBeHCTBO  OyKBEHHBIX
BbIpaXeHHU. ToXKaeCTBO.



Cremnenb ¢ HaTypaJbHBIM MMOKa3aTeneM U e€ cBoicTBa. OHOWIECHBI U
MHorouwiessl. Crenenb MHOrowieHa. Cji0)keHue, BbIUUTaHUE, YMHOKEHHE
MHOTOWIEHOB. DOPMYIIbI COKPAIIEHHOTO YMHOXEHHS: KBapaT CyMMbI U
kBagpaT pasHoctH. Popmyrna pasHocTH KBaaparoB. [IpeoOpazoBanue
LEJOr0 BBIpAXKEHHs B MHOTOWIEH. PaznokeHne MHOTOWIEHOB Ha
MHOXXHUTENTU. MHOTOUIEHBI ¢ oiHOW nepemeHHON. Kopenb mMHOTrOuseHa.
KBagpatHblii TpéxuieH; pas3ioKeHHE KBAJApPaTHOTO TpEXUIEHA Ha
MHOHUTEJIH.

AnreGpandeckas 1poOb. OCHOBHOE CBONCTBO anredpandeckoi 1podH.
CrnoxeHme, BRIYUTAHHE, YMHOXCHHUE, NIENICHUE aNnreOpandecKux ApOOei.
CreneHb ¢ 1eNbIM MTOKa3aTeneM U e€ CBOICTBa.

PanmonanbHble BBIpOKEHUS U WX MpeoOpazoBaHus. [loka3aTenbcTBO
TOXAECTB.

Kganpatusie kopuu. CBoiicTBa apU(PMETHUSCKUX KBAJIPATHBIX KOPHEH
U WX TMPUMEHCHHE K NpeoOpa3OBaHUIO UHCIIOBBEIX BBHIPAKCHHH U
BBIYHCIICHUSM.

YpaBHenusi. YpaBHeHue ¢ onHON nepemeHHod. Kopens ypaBHeHWHS.
CBoiicTBa YMCIOBBIX PABEHCTB. PABHOCMIIBHOCTH YpaBHEHUH.

JluneitHoe ypaBHeHue. KBazmpaTHoe ypaBHeHHE: (QopMyia KOpHEH
KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenune ypaBHeHU,
CBOIAIIMXCS K JIMHEHMHBIM M  KBaJpaTHbIM. llpumepsl peuieHus
ypaBHEHUI TpeTbed W ueTBEPTON creneHed. Pemenue npoOHO-
palMOHABHBIX YPaBHEHHM.

YpaBHeHUE ¢ AByMsS NEepeMEHHbIMH. JIMHEHHOE ypaBHEHHE C OBYMS
MepeMEeHHBIMH, IPUMEPHI PELICHUS YPAaBHEHHIA B LENIbIX YHCIIAX.

Cucrema ypaBHEHHH ¢ JBYMs NepeMEHHBIMH. PaBHOCHIBHOCTD
cucteM. CHCTEMBI IBYX JMHEHHBIX ypaBHEHHH C JBYMS MEPEMEHHBIMU,
pelleHue MOJACTAaHOBKOM W cioxeHueM. Ilpumepsl pelieHus cucTeM
HEJMHEHHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3afau anreOpanyeckuM crocoOoM. JlekapToBbl
KOOPJIMHATHI Ha IUIOCKOCTHU. I'paduueckast HHTEpIIpeTalusl ypaBHEHUS C
IBYMS TIEpeMEHHBIMH. ['paduk IWHEWHOTO ypaBHEHHS C OBYMS
NIEPEMEHHBIMU; YIJ10BOH ko3 urmeHt IIPSIMOY; yCIIOBHE
MapajuIeIbHOCTH  NPSAMBIX. ['padukd  MpOCTEHIINX  HEJIMHEHHBIX
ypaBHeHuil: mapabona, rumepbosia, OKPYXHOCTb. ['paduueckas
HHTEpIIpeTalys CUCTEM YPAaBHEHUM € IBYMS IEPEMEHHBIMU.

HepasencrBa. UncioBble HepaBeHCTBa U UX cBolicTBa. HepaBeHcTBO
C OJHOM mnepemeHHOW. PaBHOCMIBHOCTH, HepaBeHCTB. JInMHeWHbIE
HEpaBEeHCTBa ¢ OAHOM nepeMeHHOU. KBanpatHeie HepaBeHCTBAa. CHCTEMBI
HEPaBEHCTB C OJJTHOU NMEPEMEHHOM.

OYHKIINN

OcHoBHBIC MOHATHS. 3aBUCUMOCTU MeEXAy BenuuuHamu. IlonsTue
¢ynxnuu. O6nacTh OmpeneneHus W MHOXECTBO 3HA4YCHUH (QYHKIUH.
Croco0sr 3amanust ¢yukiun. ['paduk Gyrkmuu. CpoiictBa GpyHKIMH, nX
oroOpaxxenue Ha rpaduke. Ilpumepsl rTpaduKoB 3aBUCHMOCTEH,
OTpa)KaIOLUX PEalIbHbIE IPOLECCHIL.

Yucnosbie ¢QyHkuuu. OyHKINU, ONUCBIBAIOIUE MNPAMYIO H
00paTHyI0 NMPONOPLUUOHANBHBIC 3aBUCUMOCTH, WX TpaWKu U CBOMCTBA.
Jluneiinas ynkuus, e€ rpaduk u cBoiictBa. KBagpatuunas GyHkmus, eé



rpapuk u cBoWcrBa. CrTeneHHbIe (QYHKIMH C HATypalbHBIMH
MOKAa3aTeNsaMu 2 U 3, UX rpauKu U CBOWCTBA.

Yucnosele NocJ1e10BATeJIbHOCTH. [TonsTue YHUCIIOBOU
MOCIEIOBAaTENbHOCTH.  3aJaHie IMOCIeIOBaTeIbHOCTH PEKypPEeHTHON
(dopmyIoit 1 GopMyoit N-To deHa.

Apudmernyeckas u reoMmerpudeckas nporpeccuu. DopMynsl N-ro
YJieHa apU(PMETHYECKON ¥ TEeOMETPUUECKON MPOTPECcCHii, CYMMBI TIEPBBIX
N-x wieHoB. M300pakeHue WICHOB apU(PMETHUCCKON B TeOMETPUICCKON
Mporpeccii TOYKAMH KOOPAMHATHOM TUIOCKOCTH. JIMHEWHBIH U
9KCIIOHEHLIUAIBHBIH POCT. CI0KHBIE MPOLIEHTHI.

I'EOMETPUA

Harasignas reomerpusi. Harnmsgaeie npeacraBieHus o Gurypax Ha
IUIOCKOCTH: MpsAMasi, OTPE30K, JIyd, Yroi, JIOMaHas, MHOTOYTOJBHUK,
MPaBWIBHBIA MHOTOYTOJILHUK, OKPY)KHOCTb, KpYr. YeThIpEXyronbHUK,
NpsIMOYTOJbHUK, KBaapaT. TpeyroibHUK, BHIbl TPEYrOJbHUKOB.
N3o0pakeHne reoMmeTpuueckux (uryp. B3amMHOE pacrioyiokeHue JIBYX
HPSIMBIX, IBYX OKPY>KHOCTEH, MpsIMOMl M OKpYXHOCTH. J[nHMHa oTpeska,
snoMaHou. Ilepumerp MHOroyroyibHuUKa. ENWHHALBI W3MEPEHUS [JIUHBI.
H3MepeHne mIMHBI OTpe3Ka, MOCTPOCHHE OTpe3Ka 3aJaHHOM JIMHBI.
VYron. Bunel yrnos. I'pagycHas mepa yria. M3mepeHue W mocTpoeHue
YTJIOB ¢ IOMOIIBIO TpaHCcopTHpa. [loHaTHE Momann GUTypsl; € IHHUIIBI
u3MepeHus  1wiomagd.  Ilnomanes  npsAMoyrosibHUKa, — KBajpaTa.
PaBHoBenukue ¢buryps. Harnsausie NIPEACTaBICHUS 0
MIPOCTPAHCTBEHHBIX (pUrypax: Ky0, mapajuiesienunes, mpu3Ma, MIpaMusa,
map, chepa, KoHyC, IMWIHHAP. M300pakeHrne MPOCTPAaHCTBEHHBIX (QUTY.
IIpumepsl ceueHuii. MHororpanHuku. IIpaBUIbHBIE MHOIOIDaHHHKH.
IIpumeps! pa3BEPTOK MHOIOTPAaHHUMKOB, LMWIMHApPa U KoHyca. IlonsaTtue
00bEMa; enuHUIBI 00béMa. OOBEM NPSIMOYTOJIBHOTO TMapajuIeIeuIea,
KyOa. lleHTpanbHas, oceBas W 3epKalibHas CHMMETpuHU. M300paxkeHue
CUMMETPHUHBIX (UTYD.

I'eomerpuueckue d¢urypol. Ilpsmeie u yrael. Touka, mnpsMad,
miockocTb. OTpe3ok, Jyd. Yrona. Bunel yrinos. BeprukanbHble u
CMeXHbI€ yribl. buccekTpuca yria.

[apannensHble W mepecekaronyecs: mpsMele. [lepneHIuKyIIpHbIC
npsimble. Teopembl 0 MapajuieIbHOCTH U MEPIEHAUKYISPHOCTU MPSAMBIX.
[lepnenaukyssip 1 HaKJIOHHAA K npsMol. CepequHHBIN NePIEHIUKYIIAP K
OTpPE3KY.

I'eomerpuueckoe Mecto Touek. CBOWCTBA OHMCCEKTPHCHI yriia U
CepeIMHHOTO MEPICHINKYISAPA K OTPE3KY.

Tpeyronbuuk. Bricota, MeamnaHa, OHCCEKTpHCA, CPEAHSSA JIMHUS
TpeyroibHUKa. PaBHOOeIpeHHblE M PaBHOCTOPOHHHUE TPEYTOJbHHKH;
CBOWCTBa M MpPU3HAKH pPaBHOOEAPEHHOrO TpeyroibHuKa. IIpu3Hakm
paBeHCTBa TpeyronbHUKOB. HepaBeHCTBO TpeyronbpHuKa. COOTHOIICHHS
MEX/ly CTOPOHAaMH M yriaMH TPeyrojJbHHUKa.

Cymma yrioB TpeyrojbHHKa. BHeENIHHWE YIJIbl TpeyrojbHHUKa.
Teopema @aneca. I[lomobue TpeyrosbHUKOB. [Ipu3Haku TOHO0MS
TpeyronbHUKOB. Teopema Iludaropa. CuHyc, KOCHHYyC, TaHTEHC,
KOTAHT'€HC OCTPOr0 yIila IpsSMOYrOJbHOIO TPEYroybHUKA U YrioB oT 0 1o



180°; mnpuBeneHMe K OCTpoMy YIiy. PemneHue mnpsMOyroybHBIX
TpeyroabHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DOpMyIIBL,
CBSI3BIBAIOIINE CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC OJHOrO U TOTO Ke
yria. PellleHre TpeyrojibHUKOB: TeOpeMa KOCHHYCOB M TEOPEMa CHHYCOB.
3aMedaTesnbHbIe TOUKH TPEYroIbHUKA.

UYerslpéxyronbHuk. llapamnenorpaMm, €ro CBOWCTBA M IIPU3HAKH.
[IpsiMoyronsHUK, KBaapar, poMO, UX CBOWCTBA M mpu3Haku. Tpamers,
CpeHss JINHUA TPaIeLum.

MmuoroyronsHuk. Beimyknele  MHOroyrompHuKA. CyMma  yriioB
BBIITYKJIOTO MHOTOYTOJIbHUKA. [IpaBUIbHbIE MHOTOYTOJIbHUKH.

OxpyxHOCTb U Kpyr. [yra, xopaa. Cextop, cerMeHT. LleHTpanbHbIi
yroj, BIIMCaHHBIM yroji, BeNWYMHA BIMCAHHOIO Yyria. BzauMmHoe
pacrosyioxeHue MpsIMOi U OKPY>KHOCTH, ABYX OKpYykHocTel. KacarenbHast
U ceKyllas K OKpPYKHOCTHM, UX CBOMCTBAa. BHucaHHBIE M OINHCAHHBIC
MHOrOYronbHUKU. OKpyKHOCTb, BIHCAaHHAas B TPEYTOIbHUK, U
OKPYXHOCTb, OIIICAaHHAsl OKOJIO TPEYroJIbHUKA. BIIMCaHHBIC U ONTMCAHHBIE
OKpYXHOCTHU IIPaBUIBHOTO MHOTOYTOJIbHHKA.

['eomeTpuueckne mnpeoOpaszoBanus. [loHsTHE O paBeHCTBE (HUTYD.
IlonaTne ©0 [ABWXKEHHM: OcCeBasl W  LEHTpajbHAas CHMMETpPHH,
napanienbHbli mepeHoc, noBopotT. Ilonstne o momobum ¢uryp u
FOMOTETHUU.

ITocTpoeHus ¢ NOMOIIBIO UUPKYIS U JIMHEHKH. OCHOBHBIE 3a/1a4X Ha
IIOCTPOEHUE: JIENIEHUE OTpe3Ka II0IoJaM; IOCTPOEHUE YIJIA, PaBHOIO
JaHHOMY; IIOCTPOEHHME TpPEYrojbHHKA IO TPEM CTOPOHAM; HOCTPOEHUE
MEePIEeHIUKYIApa K MPSMON; MOCTPOCHHE OWCCEKTPHCHI YIJIa; IeTeHHe
OTpe3Ka Ha N paBHBIX YacTei.

Pemennie 3agad Ha BBIYMCIIEHHE, OKA3aTENBCTBO M MOCTPOEHUE C
HCTIONIb30BAaHNUEM CBOWCTB H3yUYEHHBIX (DUTYP.

H3mepenne reomerpuyeckux Beqn4u. /iiuna otpeska. Paccrosnue
OT TOUYKH JI0 IPIMOH. PaccTosiHue Mex Ty apajienbHbIMU IPSIMbIMU.

ITepumeTrp MHOrOyrojapHuKa. /Ha OKPYKHOCTH, YUCIIO TT; JUIMHA
IyTd OKpYKHOCTH. I'pasycHast Mepa yriia, COOTBETCTBHE MEXKITY
BEJIMYMHON LIEHTPAJIIBHOTO YIJa U JUIMHOM Iy OKPYXHOCTH.

IMonatne mnomamun miockux ¢uryp. PaBHOcocTaBneHHBIE W
paBHOBenukue  ¢urypel. [lnomanp  mpsmoyronmpHuka. Ilmomramu
napauienorpamMmma, TpeyrojabHUKA u Tpamnenuu. IMnomane
MHoroyronbHuka. Ilnomane kpyra u miomans cexropa. CoOoTHOLIEHUE
MEXIY IJIOMAISIMU TTOAO00HBIX (QUTYD.

Pemenne 3amau Ha  BBIUMCIEHHME U JOKA3aTeIbCTBO  C
HCTIONIE30BAHNEM U3YUCHHBIX (DOPMYIL.

Koopaunarsl. Ypasaenue npsamoi. KoopauHaTsl cepeiuHbl 0Tpe3Ka.
@dopMyna paccTOSIHUS MEXKAY ABYMsI TOYKAMHU IUIOCKOCTH. YpPaBHEHUE
OKpYXHOCTHU.

Bekropsl. JlnuHa (MOmynb) BekTOopa. PaBEHCTBO  BEKTOPOB.
Konnuneapnsie Bektopsl. KoopauHaTsl BeKTOpa. YMHOXKEHHE BEKTOpa Ha
4HMCIO, CyMMa  BEKTOPOB,  Pa3lOXKEHUE  BEKTOpa IO  JOBYM
HEKOJUIMHEapHbIM BeKTOpaM. CKajlspHOe TPOU3BEIEHHE BEKTOPOB.

TeopeTHKo-MHOKEeCTBEHHbIC NOHATUSI. MHOXECTBO, 3IEMEHT
MHOXECTBA.  3aJlaHU€  MHOXECTB  MNEPEUUCICHUEM  3JIEMEHTOB,
XapaKTepUCTUICCKUM cBoicTBOM. [logmHOkecTBo. OOBenuHeHWEe U
[IEPECEYECHUE MHOXKECTB.



JyemMeHTHl JOruku. OrnpeneneHue. AKCHOMBI W TE€OPEMBL.
JokazarenbcTBo. JlokazaTenbcTBO OT MpOTHBHOTO. Teopema, oOpaTHast
JnaHHoOM. IIpumep n KoHTprpuMeEp.

[loHATHE ©  pPaBHOCWIBHOCTH, CICIOBaHUM,  YIOTpeOICHUE
JIOTUYECKUX CBA30K ecau ..., MO ..., 8 MOM U MOIbKO 68 MOM Cryyae,
JIOTUYECKUE CBS3KHU U, UTU.

BEPOATHOCTb U CTATUCTHUKA

OmnucarenbHass craTucTHka. IIpeacraBieHue OaHHBIX B BHJIE
TabmauL, JuarpaMmm, rpa¢uKoB. Cryuaiinas HU3MEHYMBOCTD.
CraTtucTHueckue  XapakTepHUCTHKM ~ Habopa  JaHHBIX:  CpegHee
apupMeTndecKkoe, MeJUaHa, HAUOOJbIIEC M HaUMEHbIICE 3HAYCHUS,
pa3max. [IpencraBienne o BEIOOPOYHOM HCCIIEIOBAaHUH.

Cayuyaiinble coOBITHSI U BepoOsITHOCTb. IloHsATHE O cioydaitHOM
OTIBITE U CIIydaifHOM COOBITHH. YacToTa CIIy4aifHOTO COOBITHSI.

CraTHCTHYECKHH IMOAXOA K MOHSATHIO BEPOSTHOCTH. BeposTHOCTH
MPOTHUBOIOJIOKHBIX CcOOBITHH. He3aBucumble coOBITHSA. YMHOXEHUE
BEPOSTHOCTEH. HocroBepHbie u HEBO3MOJKHbIE COOBITHSL.
PaBHOBO3MOXXHOCTB coOBITHI. Kitaccndeckoe omnpeneneHne BeposiTHOCTH.

Komo0unaropuka. PemeHne KOMOWHATOpHBIX 3aaad  IepebopoM
BapuaHTOB. KoMOMHaTOpHOE IpaBUIO YMHOXEHUs. llepecTaHOBKH H
(hakTopual.

JIOTUKA 1 MHOXECTBA

TeopeTuko-MHOXKeCTBEHHbIE TOHATHA. MHOXKECTBO, BJIEMEHT
MHOXKECTBA.  3aJaHHe  MHOXKECTB  ICPCUUCICHHEM  DJIIEMEHTOB,
XapaKTEepPUCTUIECKUM CBOICTBOM. CTaHIapTHRIE 0003HAYECHHUS YMCIOBBIX
MHOXxecTB. Ilycroe MHOXecTBO M ero ob6o3HaueHue. lloaMHOXeCTBO.
OOBenuHeHne U epeceueHre MHOKECTB, PA3HOCTh MHOYKECTB.

I/IJ'IJ'IIOCTpa]_lI/ISI OTHOIIICHUH MCXKIAY MHOKECTBaAaMU C TIOMOULIbIO
nuarpamm Diinepa — Benna.

JyieMeHTBl JOrMKH. [loHATHE O pPaBHOCWIIBHOCTH, CIJIE€JOBAaHUH,
YIOTpeOICHNE TOTHICCKUX CBSI30K eCil ..., MO ..., 8 MOM U MOJbKO 8 MOM
cnyuae, JIOTUIECKUE CBSAZKU U, UTU.

MATEMATHKA B UCTOPUYECKOM PA3BUTUN

Uctopust ¢dopMupoBaHHs NOHATHS YHCIA: HATypallbHBIC YHCIA,
JIpoOu, HEJOCTATOYHOCTh pAIlMOHAJBHBIX YHCEN IJIS TEOMETPUYCCKHUX
W3MEpPEeHUH, HppaluoHaNbHble uuciaa. CTapuHHBIE CHUCTEMBI 3allUCH
gucen. Jlpoou B BaBunone, Erunte, Pume. OTKpbITHE IECATHYHBIX
npobeit. CrapunHble cucteMbl Mep. [ecsaruunbie ApoOu U MeTpuyeckas
cuctema mep. [losiBneHue oTpunaTeNbHbIX yncen u Hyist. JI. Maraunkwuii.
JI. Diinep.

3apoxnenue anreOpsl B Hempax apupmeruku. An-XopesMmu.
Poxnenne OykBeHHoi cuMBonmku. [1. ®@epma, ®. Buer, P. Jlekaprt.
Uctopuss Bompoca 0 HaxoxaeHHH (POpMyn KOpHEH anreOpandecKux
ypaBHEHHH, HEpa3peluMoCTh B paauKajaX YpaBHEHUH CTENeHH,
6onbiueit uetsipéx. H. Tapranss, Ix. Kapnano, H. X. A6ens, 3. Nanya.

Ot 3emnemepusi Kk reomerpun. [ludarop m ero mkona. Dainec.
Apxumen. Iloctpoenuwe mpaBUIBHBIX MHOTOYTOJBHUKOB. Tpucekuus



yria. Yaoenue kyba. Mcrtopust uucna m. 3onotoe ceueHue. «Hawama»
EBknuna. JI. Ditnep. H. U. JlobaveBckwii. icTopus msToro mocrysara.

U3o0perenne Merona KOOPAMHAT, IO3BOJISAIOUIET0 MEPEBOAUTH
reoMeTpuieckre OoO0beKThl Ha s3bIK anreOpel. P. Jlekapt u 1. depma.
[IpuMeps! pa3TUYHBIX CHCTEM KOOPIUHAT Ha MJIOCKOCTH.

3amaua Jleomappo Iluzanckoro (PuboHau4dM) O KpPOIUKAX, YUCIA
dubonayuu. 3agaya o MaxMaTHON JOCKE.

HcTtoku Teopun BepOATHOCTEH: CTpaxoBoe JeNo, a3apTHbe Urpsl. I1.
®epma u b. [1ackans. . bepaymnu. A. H. Koamoropos.

IIVTIAHUPYEMBIE PE3YJIBTATDI
N3YYEHUSA KYPCA MATEMATUKU B
5—9 KJIACCAX

PAITMOHAJIbHBIE YMCIJIA

BEITyCKHHUK HAY9HTCS:

1) noHMMaTh 0OCOOEHHOCTH ECATHYHON CUCTEMBI CUUCIICHUS

2) BIAAETH MOHATHIMH, CBI3aHHBIMH C ICTUMOCTHIO
HaATYpaJbHBIX YHCET;

3) BBIp&KATh YKCJIA B SKBUBAJIEHTHBIX (hOpMax, BEIOUpas
HanboJjee MOAXOASIIIYIO B 3aBHCUMOCTH OT KOHKPETHOM CHTYallnH;

4) cpaBHHMBATDH M YIOPSIOYUBATH PAIIHOHAIBHBIEC YHCIIA,

5) BBINONHSATH BBIYMCIICHUS C PAIIMOHATBHBIMH YUCIAMH, COUYETAs
YCTHbIE ¥  THUCbMEHHBIE TMPUEMBI  BBIUYUCICHUH, TNPUMEHSAThH
KaJbKYISITOD;

6) ucronp30BaTh  MOHATHS W YMEHHUs,  CBSI3aHHBIE  C
MPOTIOPIIOHATFHOCTEIO BEJIMYHH, IPOIEHTAMHA B XOJE PEIICHIS
MaTeMaTUYECKHX 3a/1a4 U 33J]a4 U3 CMEKHBIX MPEJIMETOB, BBIMOIHAThH
HE-CIIO’KHBIE TIPAKTUIECKUE PACUETHL

Buinycxnux nonyuum @ozmodcnocmo:

1) nosnaxomMumuscsa ¢ NO3UYUOHHBIMU CUCEMAMU CHUCTIEHUS]

C OCHOBaHUAMU, omauyHvimMu om 10;

2) yenybums u pazeums npeoCcmasienus 0 HamypaibHbIX YUCIax u

ce80licmBax 0enumocmu,

3) Hayuumbcs  UCNONB306aMb  APUEMBL,  PAYUOHATUIUPYIOUfUE

BbIUUCTICHUS], npuobpecmu NPUBLIUKY KOHMPOIUPOBAmbs

BBIMUCACHUSL, 8LIOUPAsL ROOX0OAWUTLL OJIsL CUMYAYULU CROCOD.

JIEUCTBUTEJIbHBIE UUCJIA

BrlllyckHUK HayuuTCs:
1) wucmosnp30BaTh HayaJIbHbBIC MPEACTABICHHUS O MHOKECTBE
JIEHICTBUTENbHBIX YHUCET,;
2) BIajeTh MOHSITHEM KBAAPATHOTO KOPHS, NPUMEHSTH €ro
B BBIUUCIICHUIX.
Boinycknuk noayuum 603M0oM4CHOCMb.
1) paszsumv npedcmaenenue o yucie u YUCIOBbIX CUCEMAX OM
HamypansHblx 00 OeliCmEUMENbHbIX YUCel; O PO 8bIYUCIEHUL 8
yen06e4ecKoli npakmuxe;



2) pazeumv u yenyoums 3HAHUA O OeCAMUYHOU 3aNUCU
OelicmeumenvHblX uucen (nepuoduyeckue u HenepuooudecKkue
opobu,).

W3MEPEHIA, ITPUBJIVDKEHW A, ONEHKU

BrINTyCKHUK HayYUTCA:
1) ucnonk30BaTh B XOAE pEIICHHSA 3a7ad  3JIEMCHTapHbIC
MpEeJICTaBIICHUs, CBA3aHHBIE C MPUOIMKEHHBIMU 3HAYEHUSIMH BEJTUYHH.

Buinycknuk nomyuum 603MOiCHOCHb:

1) nonamo, umo uucno6vie OanHvle, KOMopbvle UCNOABLIVIOMCS 05
Xapaxkmepucmuxu 00beKmo8 OKPy*Carue2o Mupa, A6IAI0mcs
NpeuMywecmeenHo NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOIUNCEHHBIX
BHAYEHUTl, COO0ePAHCAUWUXC 8 UHDOPMAYUOHHBIX UCTHOYHUKAX, MOICHO
CYOUmsb 0 NOZPEUIHOCIU NPUOTUIICCHUS,

2) NOHAMb, YMO NOSPEUWHOCMb De3VIbINama GbIYUCIeHUL OO0IHCHA
ObIMb COUIMEPUMA C NOSPEUHOCINBIO UCXOOHBIX OAHHDIX.

AJITEBPAMYECKUE BbIPAXKEHUA

BrIimyckHrK HAayqIuTCS:

1)Bangetsb TOHATHIMHA «TOXIIECTBOY, «TOKIECTBCHHOE
npeoOpa3oBaHue», peliaTh 3a7add, COACpKallue OYKBEHHBIC aHHBIC;
pabotaTh ¢ popmynamy;

2 )BBIMOJHATEH MPeoOpa30BaHus BHIPAKCHUMN, COMEPIKAIIUX CTCIICHH C

LEJIBIMU TTOKA3aTeISIMA U KBAJAPATHBIC KOPHU;

3) BBIIOJHATH TOXKICCTBEHHBIE MPEOOPa30BaHUS paIlMOHAIBHBIX

BBIDOXECHHII HA OCHOBE TMPAaBWI JEWCTBUU HAJl MHOTOWICHAMH

anre0panuecKuMu 1podsamuy;

4)BBHITIONTHATE ~ PA3NOKCHUE MHOTOWICHOB HA MHOXKHTEJIH.
Buinycxknux nonyuum eozmodcnocmo:

5)  mayuumecs  6bINONHAMb  MHO20WIA208blE  NPeoOPA308aHUs
DPAYUOHANBHBIX  BbIPAJICEHUU, NPUMEHSS WUPOKULL Habop  cnocobos
npuémos,

2) npumensims moxcoecmeeHuvle npeoopasosanist OJisi peuleHus 3a0ay
U3 PasiuuHLIX pazoenos Kypca (Hanpumep, O HAX0HCOeHUs.
Haubonbue20/HaUMeHbUIe20 SHAYEHUS BLIPANCEHUS).

YPABHEHUA

BBINYCKHUK HAYYUTCS:
1) pelraTh OCHOBHBIC BH/IBI PAIMOHATIBHBIX YPABHEHHH C OJHOM
MEPEMEHHOMN, CUCTEMBI IByX YPABHCHUH C ABYMS IICPEMECHHBIMH;
2) MOHMMAaTh ypPaBHCHHE KaK BaXKHEHIIYI0 MaTEeMaTHUCCKYIO
MOJIENb Uil ONHCAHWS W U3YYCHUS PAa3HOOOPA3HBIX PEATbHBIX
CUTYyaIVii, peliaTh TEKCTOBbIC 33JIa4H alreOpanyecKUM METOI0M;
3) MPUMEHATh TpaQUuecKue MPEICTABICHUS JUIS HUCCIICI0BaHUS
YPaBHEHUH, HCCICIOBAHUS M PENICHUS CUCTEM YPaBHEHUH C IBYMs
MEPEMECHHBIMH.
Buinycxuux nonyuum eozmodcnocmo:
1)osradems cneyuanbHbIMU NPUEMAMU DEULEHUS YPABHEHUT



U cuCmeM YPasHeHUll, Y8epeHHO NPUMEHAMb annapam ypasHeHul O
pelieHus  pasHoOOPA3HLIX  3a0ay U3  MAmemMamuxu, CMEeINCHbIX

npeomemos, npaKmuKu,

2)npumenams  epaguueckue NPeOCmMAaeieHus 01 UCCIe008aHUs
VpasHeHutl, — cucmem  YpagHeHui,  codepxcauux  OYKeeHHbie

K03 puyuenmor.

HEPABEHCTBA

BEITyCKHHUK HAYYUTCS:

1) moHMMaTh ¥ TPUMEHSTH TEPMHHOJIOTHIO M  CHMBOJIHKY,
CBSA3aHHBIC C OTHOIICHHEM HEPABCHCTBA, CBOWCTBA YHCIIOBBIX
HEpaBEHCTB;

2) pemiath JHUHECWHBIE HEPABEHCTBA C OJHON IMEPEMEHHON M UX
CHCTEMBI; pelIaTh KBaJpaTHble HEPAaBEHCTBA C OMOpPOH Ha
rpaduuecKre IpeICTaBICHNUS;

3) HpUMEHSTH anmnapaT HepaBeHCTB IS PELICHHS 3a/1a4 U3
Pa3IMYHBIX Pa3JeoB Kypca.

Boinyckuuk noxyuum 03mMoniCHOCHb HAYYUMbCA:

1) pasHoobpasHvbiM npuémam OOKA3AMeNTbCMed HEPAGeHCME;

VBEPEHHO NPUMEHSMb AnnaApam HEpaseHcme Ol  PeuleHuUs

PA3HOOOPA3HBIX MAMEMAMUYECKUX 3a0a4 U 3a0ay U3 CMEICHbIX

npeomemos, NPAKMmuKiL,

2) npumenams epaguueckue nNpeocmasieHus Oas UCCIe008aHUs

HepABeHCms, CUCEM HEPABEeHCME, Cooepicaujux OYKeeHHble

K03 Puyuenmot.

OCHOBHBIE ITOHATHA. UACJIOBBIE ®YHKIIUN

BrlintyckHUK HayuuTCs:

1) HOHMMATH U MCIOJIBL30BaTh (PYHKIIHOHAIBHBIC TOHATHS U SI3BIK
(TepMUHBI, CHMBOJIMYECKHE 0003HAUCHUS);

2) cTpouTh TpadUKH DIEMEHTAPHBIX (QYHKIMH, HCCIeNOBATh
CBOWCTBAa YMCJIOBBIX (DYHKIIMH Ha OCHOBE HM3YYEHHs MOBEICHUS HX
rpaduKoB;

3) moHmMmarh (YHKOMIO KaK BRKHEHIIYI0 MaTeMaTHYECKYIO
MOJENb JJIsl OMUCAHUs IPOIECCOB M SBICHUI OKPYKAIOIIEro MHpa,
MPUMEHATh (QYHKIIMOHAIBHBIA S3BIK JUIS OMUCAHUS W WCCIICJOBaHUS
3aBHCUMOCTEH MEXIY (PU3HMICCKIMHU BEITHIUHAMH.

Buinycxnux nonyuum 8o3modcHocms Hayuumvcs:

1) nposooums uccredosanus, cesa3anHble C UYUEHUEM CBOUCME

@yukyuil, 6 Mom uHucie ¢ UCHOIb308AHUEM KOMHUblomepa, Ha

oCHOBe 2paguKro8 U3yueHHbIX GYHKYUL CMmpoums 6oiee ClodiCHble

epaghuxu (Kycouno-3adannvle, ¢ «BbIKOLOMbIMUY MOYKAMU U M.

n.);

2) ucnoavbzoeamv QYHKYUOHATbHBIE NPeOCMAasieus U CEOUCEd

Qyuxyuil 0N peuienus MamemMamuyeckux 3a0ay U3 paziuyuHblx

pasoenos Kypca.
UHCJIOBBIE TIOCIIEAOBATEJIBHOCTHU

BoinyckHUK HayuuTes:



1)ITIOHUMATH ¥ UCTIONB30BATh SI3BIK ITOCTICIOBATENIFHOCTEN (TEpMUHEI,

CUMBOJIMYECKHE 0003HAYCHN );

2)IpUMeHAT,  (QOpPMYJIbI, CBSI3aHHBIE C  apuUMETHYECKOW U

reOMETPUIECKON TPOTPEeCcCUsIMU, W amnmapar, copMUpOBaHHBIA TpU

W3YUYCHHU JIPYTUX Pa3JesIoB Kypca, K PEIICHHIO 33134, B TOM YHCIIe

C KOHTEKCTOM U3 PeasbHOM KI3HH.

Buinyckunux noayuum 603mMoxCHOCHb HAYHUMbCA!

1) pewams kombuUHUPOGAHHbIE 3a0a4U ¢ NPUMEHEHUEM GOPMYT N-20
YleHA U CYMMbL Nepebix N UIeHO8 apudmMemuyeckoli u 2eomMempuyeckot
npoepeccuti, npuUMeHss HPUu SMoM annapam ypasHeHull U HepaseHcms,

2) noHuMame apupmemuiecKyio u 2eoMempuyeckyo npoepeccu Kax
DYHKYUU HAMYPATLHOZO APSYMEHMA, C6A3bI6amb  aApUpMemuiecKyro
npocpeccuio ¢ JUHEUHbIM — POCHIOM,  2eOMempuyecKkyro — ¢
9KCHOHEHYUATLHBIM POCIOM.

HATJIAJHAS TEOMETPUA
BhIyCKHUMK HAy4UTCSL:

1) pacrio3HaBaTh Ha YepTEKax, PHUCYHKaX, MOJCISIX U B
OKpY’KarollleM MHpe TUIOCKHE W MPOCTPAHCTBEHHBIE I'€OMETPHUYECKHE
¢burypsr;

2) pacrno3HaBaTh pa3BEPTKHU KyOa, PSIMOYTOJIBHOTO
napasulesienuIeaa, MpaBiIbHON MMPaMUABL, IWINHIpPA U KOHYCa;

3) OTIPEIENAT 1O JIMHEWHBIM pa3MepaM pa3BEPTKU
(burypsI JIMHEHHbIe pa3Mepbl caMoll pUrypsl 1 HA00OPOT;

4) BBIYHCIISTE 00BEM MPSIMOYTOJIBHOTO
napajuieNenunena. BotnycKHUK noayuum 603MOAICHOCb:

1) svryucasms 06vEMbL NPOCMPAHCIMEEHHBIX 2EOMEMPULECKUX
Queyp, cocmasnennvix uz NPAMOY20IbHBIX NAPATLIELENUNEe008;

2) yenybumbv u pazeunv npeoCcmasieHusi 0
NPOCMPAHCIMBEHHBLX 2eOMEMPUYECKUX usypax;

3) npumensimo nousmue pazeépmku 07 GbINOIHEHUs.
NPaKmMu4ecKux pac4émoa.

IF'EOMETPUYECKUE ®UI'YPbI
BrlnyckHUK HayuuTcs:

1) IMOJIb30BATHCA A3BIKOM I'COMETPHUU JIA OITMCaHUsS IPEAMETOB
OKPYXKarouero Mupa U uX B3aUMHOT'O PaCIiOJIOKEHUS,;

2) pacros3HaBaTh M H300pa)aTh Ha YEPTEIKAX U PUCYHKAX
reoMeTpudeckre (GUrypsl ¥ UX KOH(QUTYPAIIH;

3) HAXOAWTH 3HAYCHWS UTHH JHHEHHBIX JJIEMEHTOB (HUTYp W WX
OTHOILIEHUs, rpagycHyto Mepy yrioB ot 0 mo 180°, mpumenss
OTIpENeNICHNsI, CBOWCTBA W TMpPH3HAKU (HUTYP U HMX DIIEMEHTOB,
oTHOIeHus: ¢Guryp (paBeHCTBO, MOJ00ME, CHMMETpPHH, ITOBOPOT,
napauIeIbHbBIN MTEPeHoOC);

4) omepHpoBaTh C HAYAIbHBIMH MOHSITHSIMA TPUTOHOMETPHU U
BBITTOJTHATD HJIEMEHTAPHBIC ONEpaIluy Ha/l QYHKIUIMH YTIIOB;



5) pemiate 3amauM Ha JIOKa3aTEJIbCTBO, OMUPASCh HA H3YYCHHBIC
cBOWicTBAa (UTYp W OTHOIICHWH MEXAy HHUMH W IPHMEHSS
HU3Y4YEHHBIE METO/IbI I0KA3aTEIbCTB;

6) pemrath HECIOKHBIE 3ama4yd Ha IOCTPOCHHE, MPUMEHSS
OCHOBHBIE QJTOPUTMBI TIOCTPOCHHSI C TIOMOMIIBIO LHPKYIS |
JIMHENKU;

7) perrath MPOCTEHINNE TAHUMETPHUIECKHUE 3a1a49H B
TIPOCTPAHCTBE.

BblnyCKHUK noyvyum 603MOHCHOCMb.

1) oenademv memooamu peuienus 3a0a¥ HA GbIYUCTACHUSA U
0oKazamenbCcmea: mMemooomM Om HPOMUBHO20, MEMOOOM NOO00OUS,
Memooom nepebopa 6apUAHMOo8 1 MEMOOOM 2eOMEMPULECKUX MECI
mouex;

2)  npuobpecmu  Onvim  NPUMEHEHUS  AN2eOPAUYecKo20 U
MPUSOHOMEMPUYECKO20 ANNAPAMA U U0l OBUNICEHUSL NPU PEUUEHUU
2eoMempuiecKux 3a0ay,

3) oenademv MpAOUYUOHHOU CXeMOU peuwleHuss 3a0a4 Ha
nocmpoeHue ¢ NOMOubI0 YUPKYJIsl U TUHEUKU. AHAIU3, NOCMpoeHue,
00KaA3amenbCmeo U UCcie008anue;

4) nayyumucs pewiams 3a0a4u Ha NOCMPOEHUE MEMOOOM
2e0MemputecK020 Mecma moyex u Memooom no0oous.;

5) npuobpecmu onvim ucciedo8anus c8olUCmM8 NIAHUMEMPUYECKUX
@ueyp ¢ nOMOWBIO KOMRBIOMEPHBIX NPOSPAMM,

6) npuobpecmu oOnvim 6LINOIHEHUs NPOEKMO8 NO  MeMaM:
«l'eomempuyeckue npeobpazoeanus na niockocmuy, «Ilocmpoenue
ompesKkos no opmynen.

N3MEPEHUE 'TEOMETPUYECKUX BEJIMYUH
BbInyckHUK HayuuTCA:

1) ucmonp30BaTh CBOMCTBA M3MEPEHHs MIMH, IUIOMANCH M YIJIOB
IpU peIIeHHH 33/7a4 Ha HaXOXKACHHE MJIMHBI OTPE3Ka, MAJIHHBI
OKPY>KHOCTH, JUTHBI {yTH OKPY>KHOCTH, TPAIyCHON MEpHI YTJIa;

2) BBIYMCIATH JJIMHBI JJMHEWHBIX DJIEMEHTOB GUIYp M MX YIJIbL,
UCTIONB3YST (OPMYJIBl UIMHBI OKPYXHOCTH W JUIMHBI JyTH
OKPYXHOCTH, (popMyIbl uomaaeit Gpuryp;

3) BBIYKCIATH [LIOMIAIN TPEYTOIBHUKOB, TIPSIMOYTOJILHHUKOB,
MapanyeIorpaMMoB, TPAMEIHii, KPyTOB U CEKTOPOB;

4) BBIYMCIIATH AJIUHY OKPYXHOCTH, JUIMHY IYTH OKPYXHOCTH;

5) pemath 3amauM Ha JIOKa3aTENbCTBO C HCIOIb30BAHHEM
(dbopMyIl IIMHBI OKPY)XHOCTH W [UIHHBI IyI'H OKPYXXHOCTH,
dhopmyn momane puryp;

6) pemaTh MpaKkTHYECKUE 3a7aud, CBSI3AHHBIC C HAXOXKICHHUEM
FCOMETPUYCCKUX BEJIMYUH (UCIONB3YsS MPH HEOOXOIUMOCTU
CIIPAaBOYHUKHU M TEXHHIECCKUE CPEICTBA).

BbInycKkHuk nomyuum 03MONMCHOCHb:



1) sviuucname niowaou gueyp, cocmagneHHvlx u3 08yx uu boiee
NPAMOY20JIbHUKOS, NAPANIEN0SPAMMOS, MPey2ONbHUKOS, Kpyed U
cexmopa,

2) @bluucasamy HIOWAOU MHO20Y20IbHUKOG, UCNOb3Y5

OMHOWEHUS PABHOBENUKOCTU U PABHOCOCMABIEHHOCMU,

3) npuobpecmu onvim  npUMEHEHUs — AneedpPaulecKko2o U

MPUSOHOMEMPUYECKO20 ANNApama U uoetl OBUNCEHUs Npu

peuleHuy 3a0a4 Ha BbIYUCTEHUe NI0WAOel MHO20Y20IbHUKOS.
KOOPAMHATBI

BoinyckHuK HayuuTes:

1) BBIYMCIATH [UIMHY OTPE3Ka M0 KOOPAWHATAM €r0 KOHIIOB;
BBIYHCIISTh KOOPAUHATHI CEPEAUHBI OTPE3Ka;

2) WCIOJIB30BaTh KOOPAMHATHBIA METO IS H3yJIEHHUS CBOMCTB
MIPSIMBIX U OKPYKHOCTEM.

Bbll’lyCKHuK nOYYUmM 603MOHCHOCMb.

1) oerademv KOOPOUHAMHBIM MEMOOOM peulenus 3a0ay Ha
BbIULUCICHUE U OOKA3AMENbCMEO;

2) npuobpecmu onvim UCHONIL308AHUL KOMNBIOMEPHBIX HPO-CPAMM
0N AHATU3A HACHLIX CHYYdes B3aUMHO20 PACHONO0JICEHUs
OKPYIACHOCIEU U NPAMBIX,

3) npuobpecmu onvim  GbINOAHEHUA NPOEKMO8 HA  MeMy
«Ilpumenenue KOOpPOUHAMHO20 MemOOA Npu peuienuy 3a0ay Ha
8bIUUCTIeHUE U OOKAZAMENbCTNEO ).

1

2)

3)

BEKTOPBI
BbInycKkHUK HayuuTCA:

OIEpUPOBATh C BEKTOpPAMHU: HAXOAWTH CyMMY U Pa3sHOCTb [IBYX
BEKTOPOB, 3aJaHHBIX I€OMETPUYECKH, HAXOIUTh BEKTODP, PABHBIN
MIPOU3BEAECHMIO 3aJaHHOI0 BEKTOpA Ha YHCJIO;

HaxOJIWUTh JUISI BEKTOPOB, 33JaHHBIX KOOPAMHATAMH: JUTUHY
BEKTOpPAa, KOOPAWHATHI CYMMBI U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB,
KOOPAMHATHI MPOU3BEJCHHUS] BEKTOpa Ha YHUCIO, MPHUMEHSS MpH
HEOOXOIMMOCTH COYCTATCIIBHBIMH, MePEMECTHTEILHBIH H
pacrpenenuTeNbHBIN 3aKOHBI,

BBIYHCIISITh CKAIAPHOE MPOU3BEICHHE BEKTOPOB, HAXOAWTH YTOJ
MEXIy  BEKTOpaMH, YCTaHaBIMBaTh  NEPIECHIUKYJISIPHOCTD
TIPSIMBIX.

Bbl}’lyCKHuK noyvyun 603MOHCHOCMb.!

1) osnademuv sexmopnvim Memooom OJist peueHust 3a0ay Ha
BbIUUCIEHUE U OOKA3AMENbCMBO;

2) npuobpecmu onvim 6blNOJHEHUS. RPOEKMOS8 HA MeMY
«lIpumenenue 6eKMopHO20 MEMoOa Npu peueHuu 3a0ay Ha
BbIUUCTIEHUE U OOKA3AMETbCMEON.

OIIMCATEJIBHA I CTATUCTHUKA



BEITyCKHUK  Hay4WTCS HCIOJIB30BATh MPOCTEHINE CIOCOOBI
MPE/ICTABJICHHS M aHAJIN3a CTATUCTUYECKUX JaHHbIX.

Buinyckuux HOYYUm B03MOICHOCL npuobpecmu
NePBOHAYANbHYII ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU
onpoca  0OWECMBEHHO20  MHEHUs,  OCYWeCmENsamb  Ux — aHAaLus3,
npeocmasnAmy pe3yibmamyl Onpoca 8 8ude madauysl, OUASPAMMbL.

CJIYYAVIHBIE COBBITUSA U BEPOSITHOCTh

BoIycKHUK ~Hay4YuTCs HAaXOIWUTh OTHOCUTEIBHYI YacToTy |
BEPOSTHOCTH CIYJaitHOTO COOBITHSL.

Buinycxuux nonyuum eozmooicnocme npuobpecmu onvim npogeoeHus:
CYHAUHBIX ~ OKCHNEPUMEHmMO8, 6 MOM  Hucie ¢  HOMOWbIO
KOMNbIOMEPHO20 MOOETUPOSAHUSA, UHMEPHPEMAYUYU UX Pe3YTbInamoas.
KOMBUHATOPHUKA

BI)IHYCKHI/IK HAy4YuTCda  pellaThb KOM6I/IHaT0pHI>IC 3aJa4u Ha
HaXoXICHUEC YucCiia 00BEKTOB WU KOM61/IH3HI/II71.

Bbll’lyCKHuK noayvyum BO3MOJICHOCNb HayuyumuvcCsa  HEeKoOmopbim
cneyuailbHbim npuéMaM pewerHus KOM6uHam0prlX 3a0au.

OpraHI/ISaHI/IH HpOCKTHOﬁ n yqe6HO-HCCHCHOBaTeHBCKOﬁ

JIEATENbHOCTU
OCHOBBI YYEBHO-MCCJIEJOBATEJILCKOI 1

[TPOEKTHOM JEATEJIBHOCTH

BEITyCKHUK HAYYUTCS:

* IJIAHUPOBATh U BBIMOIHATH y4eOHOE HCCICIOBaHUE W y4eOHBIN

MPOEKT, HCIONB3ys O0OpyIOBaHHE, MOICIH, METOAbl WU HPUEMBI,

aJleKBaTHbBIE UCCIIeTyeMOil pobiieme;

e BpIOMpPaTh M HCIOJIBb30BaTh  METONBI,  PEJICBAHTHBIC

paccmaTprBaeMoii Ipodieme;

¢ pacriodHaBaTb U CTABUTb BOIIPOCHI, OTBETHI HA KOTOPBHIC MOT'YT 6I)ITI)

MOJYy4YCeHbl MyTEM HAYYHOTO HCCICIOBaHUS, OTOMpATh aJIeKBATHbBIC

METObI HUCCICO0OBaHUs, (I)OpMyJ'II/IpOBaTI: BBITCKAKOIIUC us3

MCCJIC/IOBAHUSI BBIBO/IBI,

* HCMOJb30BATh TaKME MATEMATHYSCKHE METOJbl M MPUEMBI, Kak

aOCTpakuusi M WIeaNu3anys, JOKa3aTelbCTBO, J0Ka3aTelbCTBO OT

MPOTHBHOTO,  JOKA3aTeIbCTBO II0  AHAJOTHWH, OIPOBEPXKEHHE,

KOHTpIIpUMED, WHAYKTUBHBIC u JACAYKTHBHBIC pacCyKaeHus,

MOCTPOCHHUE U HCIIOJTHEHUE AITOPUTMA;

* UCIIONIF30BATh TAKHME €CTECTBCHHO-HAYYHBIC METOMBI U MPHEMBI, KaK

HAOJFOICHUE, TIOCTAHOBKA MPOOJEMbI, BBIIBIKECHHE «XOpPOIIeH

THIIOTE3bI»,  JKCICPUMEHT,  MOJICIUPOBAHUE,  HCIIOJNB30BAHUE

MaTeMaTHYECKHX MOJICTICH, TEOPETUIECKOE 000CHOBaHME,

YCTaHOBJICHUEC I'PaHUI] TPUMCHHUMOCTH MO}IGHI/I/TeOpI/II/I;

*  WCHONB30BaTh HEKOTOPhIE  METOIBl  IIONYYCHHS  3HAHUMA,

XapaKkTePHBIC ISl COIMATBHBIX U HCTOPUYECKUX HAayK: MOCTAHOBKA

npoOJIeMbl,  ONPOCHI, ONUCAHHE, CPAaBHUTEIBHOE HCTOPUYECKOE

OINMUCAaHUE, OOBACHEHUE, HCIONB30BAaHUE CTATUCTHYCCKUX JAHHBIX,

uHTepIpeTanus (pakTos;

* SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOYKY 3pPEHHsI, HCIIOJIb30BaTh

SI3BIKOBEIC CPECTBA, ICKBaTHBIE 00CYKIaeMoii mpobiieme;



* oTnMYaTh (PAaKThl OT CYKACHUH, MHEHHA M OLECHOK, KPUTUYCCKU
OTHOCHUTBHCS K CYXKIICHHUSM, MHCHHUSIM, OLIEHKaM, PEKOHCTPYHPOBATh UX
OCHOBaHUSI,

* BHICTh M KOMMEHTHPOBATh CBS3b HAYYHOTO 3HAHUS M IIEHHOCTHBIX
YCTaHOBOK, MOPAJIbHBIX CY>KICHHUH MIPY TOIYyYSHHH, PACIIPOCTPAHCHUN
Y IPUMEHEHHUU HAYYHOTO 3HAHMS.

BrImycKHIK TOTYYUT BO3MOXKHOCTD HAYIUTHCS:

* CaMOCTOATEIBHO 33 yMbIBaTh, INIAHUPOBATh U BBHITIONHATE y4eOHOE
UCCIIeI0OBaHuE, YIeOHbII U COLIMANBHBIN IPOEKT;

* HCIOJB30BaTh JAOTA/IKY, 03apeHHE, HHTYHUIIUIO;

* HCIOJNB30BaTh TaKHE MATEMAaTHUCCKHE METOIBl M MPUEMEBI, Kak
nepebop JIOTHYECKUX BO3MO)KHOCTEH, MaTeMaTHYEeCKOe
MOJICTUPOBAHHE;

* UCIIOJIF30BATh TAKHE €CTECTBCHHO-HAYYHBIC METO/BI U MPUEMBI, KaK
abcTparupoBaHue OT TPUBXOAAIMUX (PAKTOpOB, TIpOBepKa Ha
COBMECTUMOCTb C IPYTUMH U3BECTHBIMH (DaKTaMu;

*  HKCHONB30BaTh  HEKOTOPhIE  METOJbl  IONYYCHUS  3HAHUIA,
XapakTepHbIE IS COIMANBHBIX U HCTOPHYECKHX  HayK:
AQHKETUPOBAHUE, MOJICTTUPOBAHKE, IIOMCK UCTOPUUSCKIX 00Pa3IioB;

* HCIOJNB30BaTh HEKOTOpPhIE MPHEMBI XYIOKECTBEHHOTO IO3HAHHMS
MHpa: MEIOCTHOE OTOOpaKeHHNE MUpPa, 00Pa3HOCTh, XYHI0KECTBEHHBII
BBIMBICEJI, OPTaHUYECKOE €ANHCTBO OOIIEr0, 0COOEHHOTO (TUITMYHOTO)
U €IUHUYHOTO, OPUTHHAIEHOCTD;

* TIeJICHATIPABIICHHO ¥ OCO3HAHHO Pa3BUBATh CBOU KOMMYHUKATHBHEIC
CIIOCOOHOCTH, OCBAaUBATh HOBBIC SI3BIKOBHIC CPEICTBA;

* 0CO3HABATH CBOIO OTBETCTBEHHOCTH 3a IOCTOBEPHOCTH MOJTYUIECHHBIX
3HaHMH, 33 KAYeCTBO BBITIOJIHEHHOTO IIPOEKTA.

MMPUMEPHOE TEMATHUYECKOE ITJIAHMUPOBAHUE
Oco0eHHOCTHIO0 IPUMEPHOTO TEMATHIECKOTO TNIAHUPOBAHMUS SIBISCTCS TO,
9TO0 B HEM CONCPIKUTCSI OMHCAHUE BO3MOKHBIX BHIOB IESTEIHHOCTH
yUYaIUXCs B TMPOIECCE YCBOCHHS COOTBETCTBYIOMIETO COJCPIKAHMS,
HaIpaBICHHBIX Ha JOCTH)KCHHE ITOCTABICHHBIX IENeH oOydeHHs. IDTo
TEMAaTUYeCKOe IUIAHWPOBAHWE MPEIHA3HAUCHO UIA KJIacCOB IIUIES, W
HAIICJICHO Ha MOBBIIIEHHBIN YPOBCHb MaTeEMaTHUECKOU IIOATOTOBKH
yyamuxcsi. B 3ToM ciiydae B OCHOBHOE MMPOTPaMMHOE COJACpIKaHKE
BKITIOYAIOTCST JJOMOJTHUTEIBHBIC BOMPOCH], CIIOCOOCTBYIOIIUE PAa3BUTHIO
MaTeMaTHYeCKOr0  KpPyro3opa, OCBOCHHIO 0Oojee  MPOABUHYTOTO
MaTeMaTHYeCKOro  ammapara, MaTeMaTUYeCKUX  CIIOCOOHOCTEH.
Pacmmpenvie comepkaHus MATEMaTHIECKOTO 00pa30BaHUS B TOM CIIydae
naéT  BO3MOXHOCTh  CYIICCTBEHHO OOOraTUTh KPyr  PelIacMbIX
MaTeMaTHYEeCKUX 3a7ad.

[TmaHupoBaHKE COCTABJICHO HA OCHOBE

1. Marematnka COOpHUK paboyux mporpamm. 5—~6 Kiacchl
nocobue s yuutenei oOmieoOpa3oBar. opranusanuii / [cocT.
T. A. bypmucrtpora]. — 3-e uzn. — M. : IIpocsemenne, 2014.
— 80 c.

2. Anrebpa COopHUK pabouyux mporpamMm. 7—9 KIaccel
nmocobue s yuutenel oOiieo0pa3oBar. opranusanuii / [cOCT.



T. A. BypmucrpoBa]. — 2-¢ wu3m., gomojHeHHOoe — M. :
[Ipoceemenue, 2014. — 98 c.
3. T'eomerpust COopHUK paboumx mporpamMm. 7—9 Kiacchl :
nocobue It yurteneld o0meodpa3oBar. opraHu3aiuii / [COCT.
T. A. bypmucrpoBa]. — 2-e usn., mopaboranHoe — M. :
[Ipoceemenue, 2014. — 96 c.
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Homep Tema. Kon-60 | Xapaxmepucmuxa ocHo8HbIX U008
nyukma | Codepocanue mamepuana uyacoe | desmenvHocmu
I'nmaBa 1 | HarypaabHble 4ncia u HyJdb 52 OnuceIBaTh CBOWCTBA HATYPAIBLHOTO PsJIa.
YuTaTh U 3aMMACHIBATH HATYpAIbHBIC YUCIIA,
CPaBHHBATH H YIOPSIIOYUBATE UX. BEITOTHATE
11 Psin HaTypasbHBIX YHCEN BBIYHCIICHUS C HATYPAILHBIMA YHCITAMU;
BBIYUCIIATH 3HaUCHUs cTeneHeil. DopMynupoBaTh
1.2 JecsaTuiHas cuctemMa 3amucu 2 N o
3aKOHBI apU(PMETHYESCKHUX JCHCTBHM, 3aICHIBATD
HATYPAIGHBIX YHCEI
HX C TIOMOIIBI0 OYKB, TPeoOpa3oBhIBATH HA UX
1.3 CpaBHEHHE HATYPAITBHBIX YHCEI 2
OCHOBE YHCIIOBBIC BBIPAXKCHUS, IPUMECHSTE HX
14 Crnoxxenne. 3aKOHBI CIIOKESHHS 3 JUIsl palliOHAJIN3alMK BBIYUCICHUN.
AHaIM3UPOBATh U OCMBICIIUBATEL TEKCT 3aJ1a4H,
15 Brrunranue 3
nepehopMyITUPOBATh YCIOBHE, U3BIICKAThH
16 Pemrenue TEKCTOBBIX 3ajiay ¢ 2 HE00X0MMYI0 MH(OPMAIUIO, MOIETUPOBATH
TTOMOIIIBIO CJIOKCHUS U BRIYUTAHUS YCIIOBHE C TIOMOIIBIO PeabHBIX MIPEIMETOB,
CXEM, PUCYHKOB; CTPOUTH JIOTHYCCKYIO LIETIOUKY
1.7 YMHOXeHHE. 3aKOHBI YMHOKEHUS 3 paccyACHNH; KPUTHYECKU OLICHUBAT
18 P = ITOJTy4EHHBIN OTBET, OCYIIECTBIIAT
' aCHpeaCTUTCIBHEI 3aKOH CaMOKOHTPOJIb, TPOBEPSIsl OTBET HAa COOTBETCTBUE
19 CrnoxeHue U BEIUUTAHUE YUCel 3 YCJIIOBHIO. YmeTb peuiaTth 3a1a4Y Ha IOHUMaHHuE
CTOJIOHKOM OTHOUICHUH «OO0JIbIIE HA...», KMEHBIIIC Ha...»,
Kontpoabnas paGora Nel 1 «OOJBIIE B...», «MEHBIIIE B...», a TAKKE
ITOHMMAaHWE CTaHIAPTHBIX CUTYAIHH, B KOTOPBIX
1.10 YMHOXKEHHE YHCEIl CTONOUKOM 3 HCIIONB3YIOTCSI CIOBA «BCETO», «OCTAJIOChY U
1.11 CreneHb ¢ HATypaJIbHBIM I10KA3aTeIeM 2 T. II., TUIIOBBIC 3a/la1M «Ha JaCTH», HA
HaXO0XJICHUE JIBYX YUCEII TI0 UX CyMME U
1.12 JHenenne Ha 1e0 3 pasHocTH
1.13 Pelienne TeKCTOBBIX 3a/1a4 C IIOMOIBIO 2
YMHOXCHUS U JCICHUS
1.14 3amaun «Ha 9acT» 5
1.15 Jlenenue ¢ ocTaTkOM 3
1.16 UucnoBbIE BBIPAKEHUS 2
KonTpoabnas paGora Ne2 1
1.17 Haxosxaenue AByX 4ucel 1Mo UX cymme u | 5
pa3sHOCTH
Jonosnenusi K riaase 1 4
I'naBa 2. U3mepeHue BeInYnH 38 H3MepAaTh ¢ MOMOLIBIO JINHEWKN U CPABHUBATh
JHHBI 0Tpe3koB. CTPOUTH OTPE3KH 3aJaHHOM
2.1 [psimas. JIya. Otpe3ox 2 A p poui p A
JUTHHBI C TIOMOIIIBIO JIMHEHKH U IIUPKYJIS.
2.2 N3mepenre oTpe3koB 2 BrIpaxkaTh OTHU €IUHUIBI H3MEPEHUS UTHH
OTPE3KOB Yepes3 ue.
2.3 MeTtpudeckue eMHUIIBI JTUHBI 2 p pes Apyr
[IpencTaBiaTe HaTypalbHbBIC YUCIIA HA
24 [IpencraBienue HaTypajbHBIX YHCEN HA | 2 KOOpAMHATHOM Jiyde. Pacno3HaBare Ha
KOOPJIMHATHOM JTyJe yepTexkax, PUCYHKaX, B OKPY)KAIOIIeM MHUpPE
Kountpoabnas pa6ora Ne3 1 reoMeTpudecKkre (GUTrypbl, KOH(PHUTypaluy.
2.5 OxpyxHOCTB U KpyT. Chepa u map 1
2.6 Vel U3mepenue yrios 3
2.7 TpeyronbHuKH 3
2.8 YUeThIpEXyTONBHUKH 3
2.9 [Mnomane npsiMoyrompHuka. Empuaumer | 3

I1omaan




2.10

[IpssMOYTONBHBIN MapasuIeaeHune

2.11 OO0BEM IPSAMOYTOILHOTO 3
napaenenunena. Enuanie! oopema.
2.12 EauauBI Macchl 1
2.13 EnvuauIer BpemMenn 1
2.14 3agauy Ha IBYDKEHUE 4
Kountpoabnas pa6ora Ned 1
JlomosiHeHUs K riaaBe 2 4
I'nasa 3. Jle1tuMocTh HATYPAJIbHbBIX YK CeJ 25
3.1 CBoiicTBa JeTMMOCTH 3
3.2 [lpusnaku nerumocTH 4 DopMyTHpOBATh ONpEeNeHNs AeTUTENsS
3.3 [IpocTeie U cocTaBHBIC YKCTa 2 KpaTHOTO, MPOCTOTO M COCTaBHOI'O YHCIa,
34 3 CBOWCTBA ¥ MPU3HAKH JCTHMOCTH YUCEIL.

' Jlemerenn HaTYpaNBHOTO HCIa Jloka3pIBaTh U OMIPOBEPTaTh YTBEPIKACHUS O
35 Haubonpimii o0Hi JeIUTeNb 4 IEITUMOCTH YUCEII. KHaCCI/I(I)I/II_II/IpOBaTL
36 i 5 7] HaTypaJbHbIe yucia (YETHBIC U HEYETHBIC, 110

' AUMCHBILICC ODIICC KPaTHOC ocTaTkaM OT JAeieHus Ha 3 u T. 1.). Pemarp

KonTpoJabHas paGoTraNeS 1 3aJ1a4u, CBA3aHHBIC C UCIIOIb30BAHUEM YETHOCTH
JonoJsiHeHus K rjase 3 4 11/C ACTMMOCTRIO HHCeT

I'naBa 4. OObIKHOBEHHbBIE IPOOH 75

4.1 [Tonsitue npobu 1 [IpeoOpazoBrIBaTH OOBIKHOBEHHBIE IPOOH C

12 PaBoHCTBO JpoGeH 3 MTOMOIIIBIO OCHOBHOTO CBOICTBa ApoOH.

) [IpuBoauTH NPOOH K 00IIEMY 3HAMEHATEITIO,
4.3 3amaun HA Tpodu 5 CPaBHHBATH U YIOPSIOYUBATE UX. BEIMOTHATE
a4 TIpuBeacHue APoGeH K obmeMy 2 BBIYMCIICHUS C OOBIKHOBEHHBIMU JIPOOSIMH.

' SHAMEHATENIO 3HaTh 3aKOHBI APUPMETHUYCCKUX JICHCTBHH,
75 Cpasterne 1pobeli 3 YMETh 3aIIUCHIBATh UX C TOMOIIBIO OYKB U

' P P MPUMEHATh WX ISl PallHOHATH3aLUH
4.6 Crnoxenue apobeit 3 BBIYHCIICHUN. [[IpOoBOIUTE HECTOKHBIE
17 T —— 2 JIoKa3aTeNbHbIE PACCYKIIEHUSI C OMOpOW Ha

' 3aKOHBI apu()METHICCKUX ICHCTBHHA IS
4.8 Boruntanue npobeit 4 npobeii.] Pemate 3a1auun Ha ApoOw,

KonTponbuan paGoraNes 1 Ha BCE JICHCTBUS C IPOOSIMHU, HA COBMECTHYIO
B paboTty. BeipakaTs ¢ MOMOIIBIO podeit
4.9 YMHO)eHUE Npobei 4 CAaHTUMETPHI B METPaX, IPaMMBbI B
210 3aKOHBI YMHOXCHIA 5 KHJIOTpaMMaX, KIJIOTPaMMBI B TOHHAX ¥ T. II.
BEITOTHATE BEIYHUCICHUS CO CMEIIAHHBIMU
4.11 Henenue npobeit 4 JIpoOsiMU. BEIUUCTATH MI0Ma1b
412 Haxosxaenue 9acTd IeNI0ro | [EeNoro mo | 2 TPSMOYTOIIbHUKA, OOBEM NPAMOYTOILHOrO
ero YaCTH napajiesienune/a. BelnoIHATh BRIYUCICHHUS C
Kontpoubnas padora Ne7 1 npuMeHeHneM npobeii. [lpenctaBnaTe gpodbu Ha
~ KOOPIUHATHOM ITy4e.
4.13 3amayr Ha COBMECTHYIO paboTy 5
414 [onsTHE CMeIIaHHBIX ApOOEiH 3
4.15 CrnoxeHne cMemaHHbIX Jpobeit 3
4.16 BrrunTanue cMemanHbIX ApoOeit 4
4.17 YMHOXEHHE U JIeJICHUE CMEIIaHHbIX 5
npo0eit
KonTpoJbHas padora Ne§ 1
418 [IpencraBnenne apodeir Ha 4
KOOPJIMHATHOM JTy4e
4.19 [Tnomane npsmoyronsHuka. O0beM 3

MPAMOYTOJIBHOI'O MapaJuICJICIIUIICAa




JlomostHeHus K riase 4

IToBTOpEeHne 14
Hrorosas koHTpoOBHAs paboTa 1
6 xaace
Iloemopenue uszyuennozo 6 5 knacce 6
I'nasa 1. /lecamuunsvie opoou. 24
1.1 [TonsiTne mecATHYHOM ApoOH 2 YuTtaTh W 3alKCHIBATh JCCATHYHBIC APOOU.
S IIpencrapnsate apodu co 3HameHatenaeM 10n B
1.2 CpaBHEeHHE JCCATUIHBIX APOOCi ped Ap .
BHJIE IECATUYHBIX IpOOEH W JeCATUYHBIC
13 CrnoxeHue U BBIYUTAHUE IECATUYHBIX 4 Jpobu B BHAE ApobU co 3HameHaTenem 10n.
JpoOeit CpaBHUBATh U yIOPSIOYUBATE JIECITUYHBIC
1.4 ITepeHoc 3ansToil B JeCITUYHON IpodH 2 JIpoOu. BBIMOTHATH BBIYUCICHUS C
v €CATUYHBIMU ApoOsiMu. Vcronbp30BaTh
15 YMHOXKeHHE JeCITUIHBIX Apo0eit 4 a Ap
SKBUBAJICHTHBIC MPEICTABICHUS YHCEN IIPU UX
16 Jlenenue necsITHYHBIX qpobeit 5 CPaBHECHUH W BBIYUCIICHUSIX.
KonTtponsHas pabora 1 1
Jononuenue k riase 1. 4
I'nasa 2. Omnowenusn, nponopyuu, NPOUEeHmMbl 29 Hcnonp30BaTh HOHATHS OTHOIICHHE, MacIITa0,
MPONOPILHS IPU PELIeHNH 3a1a4. [IpuBoauTh
2.1 OTHOIIEHUS YUCET U BEIMYNH 2 poriopi pap A PHBOIL
TIPUMEPHI UCTIOB30BaHUS 3TUX MTOHITHH Ha
2.2 Macmira6 2 npakTuke. PemaTs 3aqaun Ha
MPONOPILHOHATILHOE JEIEHHE U IPOLEHTEI (B TOM
2.3 Jlenenvie ynciia B JaHHOM OTHOIICHHH 3 ponopit A " pOLL (
YHCIIe 3319 U3 PealIbHON TPAKTHKH);
2.4 Iponopuun 4 OOBSCHATH, YTO TAKOE MPOLEHT. MCII0Ib30BaTh
55 TIpsmas 1 0GpaTHAs MPONOPIHORATEHOCTS | 4 3HaHHS O 3ABUCHMOCTAX (IpsiMoii 1 0OpaTHOM
MIPOITOPITUOHAITBHOM ) MEXy BETMUHHAMH TIPH
KonrpoJabnas pabora Ne2 1 pelIeHHH 3a1a4, OCMBICIHBATh TEKCT 3a/1a4H,
26 TIOHATHE O MPOIEHTE 3 W3BJIEKATh HEOOXOIUMYIO HchopMauumo, CTPOUTH
JIOTHYECKYIO [ETOYKY PACCYKACHHUMH, KPUTHICCKU
2.7 3aja4y Ha IPOLICHTBI 2 OLIEHMBATH TONTYYEHHBIH 0TBeT. [IpecTaBusTh
28 KpyroBbie AHarpamMmbl ) MIPOIIEHTHI B IPOOSIX M IPOOH B MIPOIICHTAX.
OcymectBnsaTh nouck uapopmaruu (8 CMU),
Hononenue K riaase 2 S COoAEpIKalllel TaHHbIE, BEIPAKECHHBIEC B
KonTpoanHas pagora Ne3 1 MPOIIEHTAX, HHTEPIIPETHPOBATH HX.

BrimonuaTs c6op nHGOpMALUH B HECTIOXKHBIX
Clly4asiX, OPraHW30BBIBaTh WH(POPMALHIO B
BUZIE TaOJIUI ¥ KPYTOBBIX Auarpamm. [IpnBoauTs
PUMEPBI CITyYalHBIX COOBITHH, JOCTOBEPHBIX
U HEBO3MOXKHBIX COOBITHI, CpaBHHBATh IIAHCHI
HACTYIUIEHUH coObITHI. CTPOUTH pedeBbIe
KOHCTPYKIIMH C UCTIOIB30BaHUECM
CIIOBOCOYETaHUH OoJiee BEPOSTHOTO,
MaJIOBEPOSITHOTO U Jp. BrimomuATh mepedop Bcex
BO3MOJKHBIX BapHAHTOB JUIS IlepecyeTa 00bEKTOB
WM KOMOMHAINH, BBLACIATH KOMOWHAITHH,
OTBEYAIOIINE 33/ITAHHBIM YCIOBHSIM.

I'nasa 3. Ilenvie uucna 40
3.1 OTpunaTeabHBIC IebIC YMCIIa 2 [IpuBOIUTH TPUMEPHI UCITOJIL30BAHUS B
OKPYXArIieM MUPEC ITOJIOKHUTCIIbHBIX U
3.2 [IporuBomnonoxHeie ynciaa. Moaynb 2 Py m P
wena OTPHIIATEIBHBIX YHCEN (TEeMIIepaTypa, BHIUTPHIIII-
- MIPOUTPBIII, BBIIIE, HUXKE YPOBHS MOPS U T. 11.).
3.3 CpaBHEHHE TIEINTbIX YHCEIl 2 POMIPBILL, ’ P p )
XapakTepu30BaTh MHOMKECTBO IIEJIBIX YHCEIL.
3.4 CJ10’KeHHUE TETBIX YHCEIT 5 [IpuBOIUTH TPUMEPHI KOHEYHBIX U OCCKOHEUHBIX
MHOecTB uncesl. CpaBHUBATL U opsaAa0o4YnuBaTh
3.5 3aKOHBI CJIOKEHUS LIENIbIX YHCET 3 P yHopAz
1IEJIbIE YMCIIA, BHITIOTHATH BEIYMCIICHUS C IETBIMHU
3.6 Pa3HOCTP HenbIX uncen 4 grciaamMu. OopMyIHPOBATH U 3AIUCHIBATH C
MTOMOIIIBIO OYKB CBOMCTBA JISHCTBUM C LIEIBIMHU
3.7 [TpownsBeneHue 1ENbIX YHCET 3 m YK A =




3.8 YacTHOE LENbIX YHCeT 3 YHUCIIaMH, TPUMEHATh MX U MIPAaBHJIa PACKPBITHS
v CKOOOK, 3aKJIFOYEHMS B CKOOKH IIJIst
3.9 PacripenenuTenbHbIi 3aK0H .
peoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH.
3.10 PackpbiTie ckOOOK U 3aKITIOYCHHUE B 2 N300paxaTh MOJIOKUTEIBHBIC U OTPHUIIATEIBHEIC
CKOOKH IIeJIble YMCIIa TOYKaMH Ha KOOPIUHATHOM
311 JelicTBre ¢ cyMMaMy HECKOIBKUX 2 npsMoil. HaxoauTs B okpyxaroleM Mupe
ClIaraeMpIX IJI0CKKE (PUPYTHI, CAMMETPHUYHBIE OTHOCUTEILHO
3.12 [Ipencrapiienue meabIX YMceT HA 2 Touku. M300paxkaTs GpUTypBl, CHMMETPHYHEIE
KOOPJWHATHOW OCH OTHOCHTEJIBHO TOYKH.
KonTpoJbHas padora Ned 1
JonoJsiHeHus K rjase 3 7
I'nasa 4. Payuonansuvle uucna 45
4.1 OTtpunaTenbHbIe IpooH 2 XapakTepu30BaTh MHOXKECTBO PalliOHATBHBIX
yucesl. DopMyIHUpOBaTh U 3aMUCHIBATH C
4.2 PanumonansHble ynciia 2 PMYJHp o
MTOMOIIBI0 OYKB OCHOBHOE CBOWMCTBO ApoOH,
4.3 CpaBHEHHE PaIMOHATBHBIX YHCEI 3 CBOWCTBA NIEHCTBUII C pallMOHATEHBIMH
v YUCIIaMH, TPUMEHSITh UX IS MPeoOpa3oBaHMsI
4.4 CrnoxeHue U BRIYUTaHUE IPOOei 5 N p A vp p
IpoOeii U YUCITOBBIX BhIpaXkeHHd. CpaBHUBATh U
4.5 YMHOXEHHE U JAeNIeHne apodeit 4 YIOpSIIOYMBATh palMOHAIBHBIE YHCIA,
26 3aKOHBI CHOKEHN H yMHOKEHHA 2 BBITIOJTHSITH BBEIYMCIICHUS ¢ PAlIMOHAILHBIMHU
guciamMu. M300paxxaTh MOJIOKHTEIBHBIC U
KonTtpoabHast pagoTaNe5 1 OTPHIATEIbHBIC PAIMOHAIBHBIC YHCIA TOYKAMH
4.7 CwMeriannbie ApoOW MPOU3BOJIBHOIO 3HAKa | S Ha KOOpIHMHATHOM IPAMOM. Pemars recnoxubie
YpaBHEHUS MIEPBOI CTEIICHH Ha OCHOBE
4.8 I/1306pa>1<eHI/Ie pallOHAJIbHBIX YHCEII Ha 3 3aBUCUMOCTEN MEXIy KOMIIOHEHTaMU
KOOPAWMHATHOU OCH apuMeTnIecKux EHCTBHIA U C TOMOIIIBIO
4.9 YpasHeHus 4 MEPEHOCA CIIAraeMBIX C TIPOTHBOTIOIOMKHBIM
4.10 Pemenwe 3a71a4 ¢ MOMOIIBIO ypaBHEHUS 4 SHAKOM B JIPYr'yt0 4acTb ypaBHCHHS.
CocTaBinsaTh OyKBEHHBIC BBIPAKCHUS H
Konrpoibnas padora Ne6 1 yPaBHEHUs TI0 YCIOBHAM 3aj1ad. Pemars 3a1a4u
TlonoHeHue K r1ase 4 9 C TIOMOIIbI0 ypaBHeHHs. HaxomuThs B
OKpY’KaroleM MUpe (hPUTypbl, CHMMETPUYHBIC
OTHOCHTENBHO NpsiMoi. PaccMaTpuBaTth
MPOCTEHINNE CEYSHUS TPOCTPAHCTBEHHBIX (PHUTYp
I'nasa 5. /lecamuunsie opoou 24
5.1 JecsiTnaHble TpOOH Y TIPOIICHTHI 4 YuTaTh U 3aMHACHIBATH JIECATHUHBIC APOOH.
IIpeacrapnare apoOu co 3HameHaTesneM 10n B
5.2 CrnoxHbIe 3a71a4i Ha TIPOIICHTHI 2 pen Ap N
BHJIE ICCATUYHBIX JIpOOeH M JeCATHUHBIC
5.3 JecsiTnanble TpoOH JF0O0T0 3HAKA 2 JIpoOu B BHJIE JIpoOu co 3HameHartereM 10n.
< C ABHUBATH U YIIOPAAOYHUBATH HACCATUYHBIC
54 [IpubmwkeHne JecITHIHBIX ApoOeit 3 p yHopsin A
JIpoOH. BBIMOIHATH BEIYUCICHUS C IECATHUHBIMU
5.5 ITpubmmwxeHne cCyMMBbl, pa3HOCTH, 3 npobsimu. Mcmonb30BaTh SKBUBAICHTHBIC
MIPOW3BEJICHHSI M YACTHOTO JIBYX YHCET NpPEACTaBICHUS YUCEIT IPH UX CPABHCHUH U
5.6 KonrtposbHasi pagora Ne7 1 BBIYHCIICHUSX. BBITOIHATD PUKHUIKY U OLIEHKY B
XO0JI¢ BBIYMCICHUM. BhIpaXkaTh OJTHU €IUHHIILI
JonosiHeHus K rJjase 4 9 A . P JUTH CHHITHIT
HW3MEPEHHIA MacChl, BDEMEHH, U T.II. Yepe3 APyrue
€JIMHUIIBI, C IIOMOIIBIO TECATHYHBIX IPOOECH.
OKpyYTJIATh IeCATHYHBIC APOOH, HAXOTUTh
JICCSITHYHBIC TIPUOTMKEHUST OOBIKHOBEHHBIX
IpoOeii. BEIMOMHATE MPUKUIKY U OLIEHKY B XOZIE
B])I‘{I/ICHGHHI;'I. I‘II/ITEITI) " 3a1IUChIBATh ICCATUYHBIC
JIpoOu.
I'nasa 6. O6vikHOGEHHBIE U DecamuyHble OPOOU 30
6.1 Pasnosxenue nonoxuTeabHONU 2 [IpencTaBUTh NOIOKUTETBHYIO OOBIKHOBEHHYIO
OOBIKHOBEHHOMW JAPOOH B KOHEUHYIO JIpoOb B BUJIC KOHEYHOH (OeCKOHEUHOM )
JIECSITHYHYIO Ap00b JnecsaTuaHOU 1poou. [TornMaTh, 4To JI00YI0
6.2 [Meproanueckue necsITUIHBIE TPOOH 2 O0OBIKHOBEHHYIO JJpOOb MOYKHO 3aITicaTh B BUJIC




6.3 [epnoaIHOCTD AECATHYHOTO pas3noxeHus | 1 MIEPUOIMUECKON IECATHYHON TpOoOH, 9TO
0OBIKHOBEHHOM JIpo0OH MepHOANYECKas JecsITUIHast ApoOb eCTh Apyras
6.4 Henepuonudeckue necaTHUHbIE JPOOU 2 3aIUCh HEKOTOPOI OOBIKHOBEHHOH JIpodu.
v 3anucrIBaTh HECIOKHBIC TIEPHOIUIECKUE APOOH
6.5 JleficTBUTENBHBIC YHCIIA 1 N
B BHJIe OOBIKHOBEHHBIX JipoOeit. [IpuBoauTh
6.6 Jmuna oTpeska 3 MIPUMEPHI HETIEPUOTUUCSCKHIX IECITUIHBIX
67 TITHER OKDYHOCTH 3 Ipo0eid, TOHUMATh AEHCTBUTEILHOE YHCIIO KaK
OCCKOHEYHYIO IECATUYHYIO P00k,
6.8 Koopnunarsast ock 3 PaIMOHAIBHOE YUCIIO KaK TEPHOANICCKYTO
6.9 JlexapToBa cucTemMa KOOpAWHAT Ha 3 ACCATUNHYO P00, & HPPALMOHAIILHOE HHCII0
IOCKOCTH KaK HelepHOINYeCKyl0 OECKOHEUHYIO
6.10 CToNGHATHG HATpaMMEL 1 TpaiuKH 3 JEeCATUUHYIO 1p0o0b. CpaBHUBATH OECKOHEUHBIE
JecsaTHYHbIe Tpoou. Micnonp30BaTh (GOpMyITbl
KonTtpoabHast pagora Ne§ 1 JUTHHBI OKPY>KHOCTH Y IDIOINAAN KpyTa JUIs
pemeHus 3a1a4, TOHUMaTh, 9TO YHCIIO TI-
JomoaHeHune K riiaBe 6 6
HppanrOHANBEHOE YUCIIO, YTO TSI PELICHUS 3a1a4
MOYXKHO UCIIOJIb30BATh €ro NPHOJIKEHHE.
Crtpouts Ha KOOPAMHATHOM ITOCKOCTH TOUKHU H
(Gurypsl 1o 3aJaHHBIM KOOPAMHATAM, OTIPEICIIATH
KoopAHuHaThl ToueK. CTPOUTH cTONOYaThIe
IFarpaMMEL, Tpa(uKy IPOIECCOB, PABHOMEPHOTO
JBYDKCHHS, pelliaTh IMPOCTEHIINE 3a1a41 Ha
aHanm3 rpaduka. PemmTs 3a1aun Ha COCTaBICHUE
U paspesanue GUryp, HaXOIUTH PABHOBEIHUKAE H
PaBHOCOCTABJICHHBIC (PUTYPHIL.
Iloemopenue 3a 5-6 knaccet 8
Hrorosasi KOHTpoILHAs1 padoTa 1

7 kaacc I'eomerpusi 2 4. B HefeJ110, 68 yacos B rox. JI

.C. Aranacsu, B.®.Byry3oB, C.b. Kagomues u ap.

Homep | Conepixanue MaTepuaJia Kous- | XapakTepucTuka 0OCHOBHBIX BU0B
napa- BO JAesiITeIbHOCTH YUYeHUKA
rpadga 4acoB
I'nasa |. HauanbHble reoMeTpHyecKHe CBeleHUus 14 OOBSICHATH, YTO TAKOE OTPE30K, JIyd, Yrod,
11 Touku, npsiMast U OTPE3KU. 1 Kakye (pUrypsl Ha3bIBAIOTCA PABHBIMH, KaK
12 JIy4 u yron 2 CPaBHUBAIOTCA M M3MEPSIOTCS OTPE3KH 1 YITIBL,
YTO TAaKOE TPaIyC U IpagycHast Mepa yria, Kakon
1.3 PagenctBo reomeTpuecknx dpuryp 1 YTOJI Ha3bIBAETCS NPSAMBIM, TYIIBIM, OCTPBIM,
14 JUIMHA OTPE3KOB. 2 Pa3BEPHYTHIM, UTO TAKOE CEPEMHA OTPE3Ka 1
OuccekTpuca yria, Kakue yrilbl Ha3bIBAIOTCS
15 En. mmepenus. smepurenbHeie 1 CMEXHBIMH U KaKHE BEPTUKAIBHBIMY;
UHCTPYMEHTBI (opMympoBaTh 1 000CHOBEIBATH YTBEPIKICHUS
16 I'panycuas mepa yria 0 CBOICTBAX CMEKHBIX U BEPTHKAILHBIX YIJIOB;
OOBSICHATH, KaKHe MPSIMBIC HA3bIBAIOTCSI
1.7 CMexHble U BEpTUKAIbHbIE YIIIbI 2 NepIeHNKYISPHBIMY; (OPMYIIHPOBATH H
000CHOBBIBATH YTBEPKACHUE O CBOWCTBE ABYX
1.8 HepneH;lmcynﬂpHHe psAIMBIC. Pemnrenne 2 MPsAMBIX, NCPICHAUKYIIIPHBIX K TpeTBefI;
3aa4 M300pakaTh M paclo3HaBaTh YKa3aHHBIC
19 KonTponbsHas padota Nel. 1 mpocteimue GUTrypsl Ha 4epTekax; perraTh
3aJa4y, CBSA3aHHbIE C STUMU MPOCTEHIIUMU
¢durypamu
I'nasa Il. Tpeyroasuuku 14 OOBsICHATH, KaKasl (PUTypa Ha3BIBACTCS
TPEYroJAbHUKOM, YTO TAKOE BEPLINHBL, CTOPOHBIL,
2.1 Tpeyronpuuk 1 YIJIbl ¥ IEPUMETP TPEYTOJIbHUKA, KAKOH
= €YTOJIbHUK HA3bIBACTCS PaBHOOEIPEHHBIM H
2.2 I1epBHId IpH3HAK PaBEHCTEA 2 gxﬁi PaBHOCTOPOHHUM, Kr;rme Tpe}I/)TOJ'II)HI/IKI/I
TPCyro/IbHAKOB Ha3BIBAIOTCS PaBHBIMH; N300paxaTh U
2.3 MeaHb!, GHCCEKTPUCHL H BBICOTEI 1 pacno3HaBaTh HA YEPTEKAX TPEYTOJbHUKH U UX
TpeYrobHIKOB 3JIEMEHTHI; (POPMYIHPOBATE U JOKA3BIBATH
2.4 CBoiicTBa paBHOOEAPEHHOTO 1 TEOPEMbI O IIPU3HAKAX PABCHCTBA

TPEYTrOJIbHUKA

TPCYTOJIbHUKOB; O6T)$ICH$ITI>, 4YTO HA3bBIBACTCs




2.5 Bropoii npu3Hak paBeHCTBa 2 MePIEeHTUKYIIIPOM, TPOBEAEHHBIM U3 JaHHOM
TPEYTrOJIbHUKOB TOYKH K JAaHHOH MpPsAMOif; opMynupoBaTs U
2.6 Tpernii npu3Hak paBeHCTBA 2 JIOKa3bIBaTh TEOPEMY O HMEPIIEHIUKYIIIPE K
TPEYTrOJIbHUKOB IPSAMOii; OOBSACHATH, KAKHE OTPE3KH HA3bIBAIOTCS
2.7 OKpy>KHOCTB. MeIUaHOH, ONCCEKTPUCOH 1 BBICOTOM
58 TToCTPOGHHE MPKYJIeM i JTHHGHKON Tpeyl“OJ'ILHI/IKa;v(l)OpMyJ'II/IpOBaTB Y JIOKa3bIBaTh
TEOPEMBI O CBOMCTBAX PaBHOOEIPEHHOTO
29 TIpHMepBI 337124 Ha TOCTPOCHHE 1 TPEYTrOJIbHNKA; PEIIaTh 3a/1a4H, CBSI3aHHbIC C
MIpU3HaKaMH PaBEHCTBA TPEYrOJILHUKOB U
510 KonTponbras paboraNe2 1 CBOICTBaMH PaBHOOEAPEHHOTO TPEYTONBHHKA;
(opMyIIHpOBATh ONpeeIeHHe
OKPY>KHOCTH; OOBSCHSTB, YTO TaKOE IIEHTP,
pamuyc, Xopaa U JuaMeTp OKpY>XKHOCTH; PeIaTh
IpoCTeHIe 3aaul Ha TOCTPOCHUE
(mocTpoeHwue yriia, paBHOTO IaHHOMY,
MOCTPOCHNE OMCCEKTPHUCHI yIiIa, TIOCTPOSHHE
MePHEeHINKYISPHBIX NPSIMBIX,
I'aasa |11, ITapajiesabHbie NpsiMble 13
3.1 Ompenenenne nmapauIebHBIX MPIMBIX 1 ®opMynHpOBaTh ONpeeNeHNe MapamIeIbHbIX
MIPSAMBIX; OOBSICHATH C TOMOIIBIO PUCYHKA, KaKHe
3.2 [Ipu3Haky mapamIensHOCTH ABYX MPSIMBIX | 3 YLJIBL, 06pa3OBaHUHHe TIpH NICPECCUCHIH IBYX
MPSAMBIX CEKyIel, Ha3pIBalOTCS
33 06 aKCHOMAX TEOMETPHH. AKCHOMA 0 2 HaKpEeCTIIKAIIMH, KaKHe OHOCTOPOHHUMH U
MAPATIENBHBIX TPIMBIX KaK{e COOTBETCTBEHHBIMH; (POPMYIIUPOBATH U
JIOKa3bIBaTh TEOPEMBI, BBIPAKAIOIIHE IPH3HAKH
3.4 Teopema 06 yriax, 06pasoBaHHEIX ABYMA | 2 MapauIeIbHOCTH ABYX MPAMBIX; OOBSICHATH, 4TO
apanieibHbIMK MPAMBIMUA TaKoe aKCHOMBI T€OMETPUH 1 KaKHe aKCHOMBI
3.5 VYT ¢ COOTBETCTBEHHO MapaljieNbHbIMU | 1 yIKe HCTIONB30BATICE paHee; hOpMyITHPOBATE
VT TICPTICHAMKYTAPHBIMH CTOPOHAMM AKCHOMY MAapaJUIENbHBIX TIPAMBIX U BHIBOIUTH
3.6 Pemenne 3ana4 3 clecTBHs U3 He€; (GOpMyIUpOBaTh
Y JJOKa3bIBaTh TEOPEMBI O CBOICTBAX
3.7 Kontponshas paboraNe3 1 HAPAIITENBHBIX TPAMBIX,
oOpaTHBIe TeOpeMaM O TPH3HAKax
HapaJuieIbHOCTH, CBA3aHHBIX C HAKPECT
JIeXKAIIUMH, COOTBETCTBEHHBIMHU 1
OJHOCTOPOHHUMH YTJIAMH, B CBSI3H C 3TUM
OOBSICHSITH, UTO TAKOE YCIOBUE U 3aKIIOYCHUE
TEOpEeMbI, KaKas TeopeMa Ha3bIBaeTcsl 0OpaTHON
10 OTHOIIECHHIO K ITAaHHON TeopeMe; OOBSICHATD, B
4EM 3aKITI0YaeTCs] METOH JOKa3aTeIbCTBA OT
MIPOTHUBHOTO: (POPMYIIUPOBATE M JOKA3bIBATH
TEOPEMBI 00 YIJIax ¢ COOTBETCTBECHHO
napauieJIbHBIMH U NEPIICHIUKYISPHBIMU
CTOPOHAMH; MIPUBOANTH TPHMEPHI
HCTIOJIB30BAHUS 3TOTO METO/A; PeIIaTh 3a1aun
Ha BBIYHCIICHHE, T0KAa3aTeIbCTBO 1 IIOCTPOCHHE,
CBSI3aHHBIE C MTApaUIeTbHBIMK NPSMBIMU
I'naBa 1V. CooTHOLIEHUSI MEKAY CTOPOHAMM U 19 DopMyNIHpOBATh U JOKA3bIBATh TEOPEMY O
yIJIaMH TPeyroJbHHuKa CYMMe YTJIOB TPEYTOJIbHUKA U €€ CIIEACTBHE O
4.1 CyMMa YIJIOB TPEYrOJIbHUKA 3 BHCIIHEM YTJIC TPECYTOJIbHUKA,; IPOBOJANUTH
KJIaCCU(PUKALIUIO TPEYTOIBHUKOB T10 yTIIaM;
4.2 OcTpoyronbHBIH, TPIMOYTONBHBIN U 1 (OpMyIHpPOBATh N IOKA3BIBaTh TEOPEMY O
TYHOYTOJIbHBIE TPEYTONbHUKH COOTHOILICHHUSIX MEXAY CTOPOHAMH U YIIIaMH
4.3 CoOTHOIICHHST MEXLy CTOPOHAMH U 2 TpeyrosbHUKa (PSIMOE 1 0OpaTHOE
YIJIaMH TPEeYroMbHAKA YTIBEPKACHUS) U CIEACTBUS U3 HEE, TEOPEMY O
4.4 HepageHcTBO TpeyronpHuKa. Perenue 3 HCpaBCHCTBC TPCYToIbHIKA, opmy:uposats u
3a71a4. JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
4.5 KontpomsHnas pabora Ne 4 1 [pAMOYTOJIBHBIX TPCYTOILHUKOB
(IpAMOYTOJIBHBII TPEYTrOJBLHUK C yTioM 30°,
4.6 [IpsiMOyToNIBHBIE TPEYTOJIEHUKN B UX 2 MIPU3HAKN PaBEHCTBA MPAMOYTOJIBHBIX
CBOMCTBA TPEYTOJIbHUKOB); (OpMYIMPOBaThH ONpeesICHUs




4.7 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX 2 pacCTOSIHUS OT TOYKH JO MPSIMOM, PACCTOSTHUS
TPEYrOJIHHNUKOB MEXIy MapajuIeIbHBIMH IPSIMBIMH; PeIIaTh
4.8 PaccTosHME OT TOUKHU 10 TPSIMOIL. 2 3aJauy Ha BBIYUCIICHUE, JOKA3aTEIbCTBO U
PaccTosiHIe MEXTY HapaslIeIbHbIMA IIOCTPOCHHUE, CBSI3aHHBIE C COOTHONICHUSIMH
IpAMBIMH MEXIy CTOPOHAMH U YTJIaMHU TPEYrOJIbHUKA
4.9 TlocTpoeHHE  TpPEYroNbHUKA 110 TPEM 2 paccTOSTHUEM MEXTy MapaJUIeIbHBIMU MPSMBIMH,
STEMEHTAM pHu HEOOXOANMOCTH IPOBOAUTE IO XOIY
PEIIeHHS TOTIOTHUTENbHBIE IIOCTPOCHHUS, CO-
4.10 Kontponbnas pabora Ne 5 1 HOCTaBJIATH MOJTYYEHHBII PE3YIBTAT C YCIOBUEM
3aJauy, B 33/1a4aX Ha MOCTPOCHUE UCCIIEIOBATh
BO3MOXKHBIE ClTydau
IlopTopenue. Pemenue 3axau 10
8 kaace TI'eomerpus JI.C. Aranacsin, B.®.byry30B, C.b. Kaxomues u ap.
2 4. B HeJ eI, 68 yacoB B roja (Mel. Kjaacc)
Homep | Conep:xanme MaTepuaJia Kous-Bo | XapakTepucTHKa 0CHOBHBIX BH/IOB J1eSITEJIbHOCTH
napa- 4acoB | yYeHHKa
rpaga
I'maBa V. UeTbIpéxXyroJbHUKH 14 OOBSCHATB, YTO TAKOE JIOMaHAast, MHOTOYTOJILHHK, €TO
BEpLIMHBI, CMEXXHBIE CTOPOHBI, THATOHAIH, H300pakaTh
U pacro3HaBaTh MHOTOYT'OJBHUKHY HA YEPTEXKAX;
5.1 MHOTOYTONbHHKH ) MIOKA3bIBATh 3JIEMEHTH MHOTOYTOJIBHHUKA, €r0
BHYTPEHHIOIO U BHEIIHIOI 001acTH; HopMyIupoBaTh
5.2 TTapaiienorpaMm 1 Tpanems 6 OTIpeIC/ICHHUE BBITYKIOT0 MHOTOYTOJIbHUKA; H300paxaTh
Y pacrio3HaBaTh BHITYKJIBIE U HEBBITYKIIBIE
53 TIpAMOYTONEHHK, POMG, Z MHOTOYTOJIbHUKH; (POPMYJINPOBATh U JOKA3bIBATh
procpeect o oo Yo mnory
5.4 Pemenue sanad 1 0613510131;5, KaKHe CT(})III;/IOHLI (BEpILIUHBI) e
KonTponsras pabora Jel 1 YeTHIPEXYTONEHUKA HA3bIBAIOTCS IPOTUBOIIOIOKHBIMU;
(opMyTHPOBATE ONPEIENEHHS TapajlIeorpaMma,
Tpamnenuu, paBHOOEIPEHHOMN U IPSMOYTOTbHON
Tpamnemnuii, MpsMOyTroJIbHUKA, pOMOa, KBaIpaTa;
n300paxaTh U PaCHO3HABATh 3TH YETHIPEXYTONbHUKY;
(hOopMYTHPOBATH U JIOKA3bIBATh YTBEPIKICHUSI 00 UX
CBOWCTBAX M MPU3HAKAX; PEIIATh 3a/1a41 Ha BHIYHCIICHIE,
JIOKa3aTeNIbCTBO U TIOCTPOCHHE, CBA3aHHBIE C 3TUMHU
BUZAMU YETHIPEXYTONEHUKOB; OOBSCHATD, KAKHE IBE
TOYKH HA3bIBAIOTCSI CHMMETPUYHBIMU OTHOCUTEIIHLHO
MpsIMOH (TOYKH), B KAKOM Cllyyae Qurypa Ha3bIBaeTCsI
CHMMETPUYHOU
I'nasa VI. IInomann 14 OOBACHATH, KaK MPOU3BOJUTCS U3MEPEHHUE TIIoMIaneH
MHOTOYTOJIbHU-KOB, KaKH€ MHOTOYTOJIbHUKU HA3bIBAIOTCS
PABHOBEIHKIMH M KaKH€ PABHOCOCTABJICHHBIMI,
(hopMyTHpPOBaTh OCHOBHBIC CBOWCTBA TUIOMIAICH U
6.1 I1nomane MHOrOYTONBHAKA 2 BBIBOANTH C MX TIOMOIIBIO (hOPMYJIBI IIJIOMIACH
MPSIMOYTOJIBHUKA, MapajuieNiorpaMMa, TPEyroIbHIKA,
6.2 [Inomany TpeyronbHuKa 6 Tpanenuu; GopMyIHpOBaTh U JI0Ka3bIBATH TEOPEMY 00
HapaJuiejaorpamma, OTHOILEHUH [UIOMIAAEH TPEYTOILHUKOB, HMEIOIIUX 10
1 Tpalenmn paBHOMY YTITy; (POPMYIMPOBATE U JIOKA3BIBATH TEOPEMY
6.3 Teopema [Tudaropa 3 [Mudaropa u oOpaTHYyIO €if; BBIBOIUTH Gopmyny ['epona
JUTS TUTOTIA I TPEYTONBHUKA; PEelIaTh 3a1a4u Ha
6.4 Pemenue 3anau 2 BBIYHUCIICHUE U I0KA3aTeNbCTBO, CBA3aHHBIE ¢ POpMyTaMu
KonTponbsHas pabota Ne 2 1 mtomaneit u reopem IMugaropa




I'maBa VII. Ilono0Hble TPeYroabHUKH

19

OOBACHATH MOHATUE MPONOPLHOHATBHOCTU OTPE3KOB;
(bopMynupoBaTh ONpPEAEIeHNs TOJOOHBIX TPEYTOJIEHUKOB
1 ko3 punmeHTa noxoous; GopMyIUpoOBaTh U
JOKa3bIBaTh TEOPEMBI: 00 OTHOIICHHUH IIIOMaAeH
MOTOOHBIX TPEYTOJIBHUKOB, O TIPU3HAKAX TTOI00HS
TPEYTrOJILHUKOB, O CPEAHEH JINHUH TPEYTOJIbHUKA, O
HIepeceueHNH MeINaH TPEYTrOJIbHNKA, O TIPO-

71 OnpeﬂeneHHe OL00HBIX 2 MOPIHMOHAJIIBHBIX OTPE3Kax B MPSIMOYTOJIbHOM
TPEYroNLHUKOB TPEYroJbHUKE; OOBACHATH, YTO TAKOE METO] TOTOOHS B

3aJa9ax Ha MOCTPOCHHE, ¥ MIPUBOIUTH IPUMEPHI

7.2 TIpu3HAKK OO0 5 MPUMEHEHUSI 3TOTO METO/1a; OOBACHATH, KAK MOXKHO
TPEYroNbHUKOB UCIIOJIb30BATh CBOMCTBA MOMOOHBIX TPEYTOJHHUKOB B

73 KoHTponbHas pabora Ne 3 1 HU3MEPUTETBHBIX paboTax Ha MECTHOCTH; OOBSCHSTH, KaK

BBECTH MOHATHE TOJ00US TS POU3BOIBHEIX (BUTYD;

77 TIpHMOHEHHG TOROGHA K 7 (opMyTHPOBATE ONPEAEICHIS U HIUTIOCTPHUPOBATH
JIOKA3ATCIBCTBY TEOpEM 1 MOHATHA CHHYCa, KOCHHYCa U Tal'{reHca OCTpOTO yIiia
petienuIo aad MPSIMOYTOJILHOTO TPEYrOJIbHUKA; BEIBOJIUTH OCHOBHOE

TPUTOHOMETPHYECKOE TOKACCTBO M 3HAUCHHS CHHYCA,
7.5 CoOTHOMIECHHS MEXITY 3 30°. 45°. 60°: DeLIATS
CTOpOHAMH H YITAMY KOCHHYca M TaHreHca s yrios 30°, 45°, 60°; p
3aj1a4H, CBSI3aHHBIE C TOZO0MEM TPEyroJIbHUKOB, JUIs
TpAMOYTOIEHOTO TpEYroIbHIKA BEIYHUCIICHUS 3HAYCHUH TPUTOHOMETPUIECKUX (DYHKITHIA
HCIIOJIb30BATh KOMITBIOTEPHBIC IPOTPaMMBI
KonTponbshas pabota Ne 4 1
I'nasa VIIl. Okpy:xHOCTH 17 HccnenoBats B3aMMHOE PacIOIOXKEHUE IPAMO U
OKPYXHOCTH; (POPMYIHPOBATH OIIPEIEIICHIE KacaTeIIbHON
K OKPYXXHOCTH; ()OPMYIHPOBATH U JIOKA3BIBATH TCOPEMBI:
0 CBOICTBE KacaTeJIbHOW, O IPU3HAKe KacaTelIbHOM, 00
OTpe3Kax KacaTeNbHBIX, IPOBENEHHBIX U3 OJHON TOUKH;
81 KacaTelbHas K OKpyHOCTH 3 q)opMmeEOBaTL MOHATHS IICHTPATBHOTO YIiia U
TpagyCHOM MEpHI IyTH OKPY>KHOCTH; (POPMYITUPOBATE U
JIOKa3bIBATh TEOPEMEI: O BIIMCAHHOM YTJIE, O

8.2 [leHTpanbHbIC ¥ BIMCAHHbIE 4 IPOU3BEICHUM OTPE3KOB TIEPECEKAIOIIMXCS XOP/I;

YTJIBI (bopMyTHPOBATE U JOKA3BIBATH TEOPEMBI, CBSI3aHHBIC C
8.3 Yerblpe 3aMeyaTebHbIe TOUKH | 3 3aMevaTeJbHBIMH TOYKaMH TPEYroJIbHUKA: 0 OHCCeKTpHCe
TPEYroJIbHUKA yria H, KaK CJIe[ICTBHE, O epecedeHHH OUCCEKTPHUC
8.4 Brucannast u onvicaHHast 4 TPEYTrOJIbHUKA; O CEPEIUHHOM MEPIEHIANUKYIPE K
OKPYXHOCTH OTpE3Ky U, KaK CJIEACTBHE, O TIEPECCUCHUH CePEIMHHBIX
8.5 Pemenwe 3amau 2 MEPICHANKYISIPOB K CTOPOHAM TPEYTOJbHUKA; O
MIEPECEUCHUH BEICOT TPEYTOJIbHUKA; (DOPMYIHPOBATH
KontponbHas padora Ne 5 1 ONIpEJIENIEHHs] OKPY>KHOCTEH, BIIMCAHHOI B

MHOTOYTOJIEHUK W OITMCAHHON OKOJIO MHOTOYTOJFHHKA;
(hOopMYITHPOBATh U JIOKA3bIBATH TEOPEMBI: 00
OKPYXHOCTH, BIIMCAHHON B TPEYTOJIBHUK; 00
OKPYXKHOCTH, OIIIICAHHOM OKOJIO TPEYTOIBHUKA; O
CBOMCTBE CTOPOH ONHCAHHOTO YETHIPEXYTOJIBHUKA; O
CBOICTBE YIVIOB BIMCAHHOI'O YETHIPEXYTOJIBHUKA; PEIIATh
3aJa9¥ Ha BEIYUCIICHUE, JOKA3aTEeIbCTBO U TOCTPOCHUE,
CBsA3aHHBIC C OKPYKHOCTHIO, BHIMCAHHBIMU U OIIMCAHHBIMU
TPEYroIbHUKAMH U YETHIPEXYTOTBHUKAMI;, UCCIIEIOBATH
CBOWCTBa KOH(UTYpaIHii, CBI3aHHBIX C OKPY>KHOCTBIO, C
IIOMOUILI0 KOMITBIOTEPHBIX IIPOrpaMM

IToBTOpenne. Pemenue 3anau 4




9 kaacc. I'eomerpus JI.C. Atanacsan, B.®.byry3os, C.b. Kagomues u ap.

2 4. B HeJeJ10, 68 4acoB B roja (Mefl. H 3K KJIACChI)

Homep | Conep:xanue MaTepuajia Kou-Bo XapaKTepuCTHKA OCHOBHBIX BHI0B
napa- 4acoB AesITeJILHOCTH YUeHUKa
rpajga
[ToBTOpEeHue Kypca reomeTpuu 8 Kiacca 2
I'naBa IX. Bextopsl 12 DopMyNIHpOBATh ONPEAEICHUSL U
9.1 ITonstue BexTOpa 2 WLIIOCTPUPOBATH IOHATHS BEKTOPA, €0 JUINHBL,
KOJUTMHEAPHBIX M PABHBIX BEKTOPOB;
9.2 CroxeHue U BEIYMTaHUE 4 MOTHBHPOBATh BBEJICHUE MOHATHH U JEHCTBUA,
BEKTOPOB CBSI3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIMU
MpUMepaMH, OTHOCSIITIMUCS K (PU3HICCKUM
9.3 YMHOXEHHE BEKTOpa Ha 4uClIo. | 5 BEKTOPHBIM BEJIMYMHAM; IPUMEHSATH BEKTOPHI 1
[IpumeHeHne BEKTOPOB K JEHCTBUS HAJ HUMH TIPH PEIICHUH
PELICHHUIO 3314 TreOMETPUUYECKUX 33734
KonTponbshas pabora Ne 1 1
I'maBa X. Metoa koopanHar 10 OOBSCHATH U WILTIOCTPUPOBATH TIOHATHUS
IPSAMOYTOJIbHOM CHCTEMBI KOOPAUHAT,
KOOPJIUHAT TOUKU U KOOPJHHAT BEKTOPA;
10.1 Koopnaunate! BekTopa 2 BBIBOJIUTH U HCIOJIb30BATh IIPH PEIICHUH 33134
(opMyIIBl KOOPJUHAT CEPEANHBI OTPE3Ka,
10.2 [pocreiimue 3anauun B koopau- | 3 JUTAHBI BEKTOPA, PACCTOSHHS MEKIY JBYMS
HaTax TOYKAMH, YPaBHEHHS OKPYKHOCTH M TIPSIMOU
10.3 YpaBHEHHS OKPYKHOCTH 1
IpsIMOH
10.4 Pemenue 3apau 3
KonTponbsHas padoTa Ne 2 1
I'nasa XI. CooTHOIIEHUSI MeKTY 14 DOpMyIHPOBATH U WILTIOCTPUPOBATH
CTOPOHAMM H YIJIAMH TPEYroJIbHHUKA. OTIpeNIeNICHHSI CHHYCa, KOCHHYCa, TAHT'CHCA U
CkaJjsipHoe npousBeeHHe BEKTOPOB KotaHreHca yrioB ot 0 1o 180°; BBIBOOUTH
11.1 CuHyc, KOCHHYC, TAHTEHC, 3 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO U
KOTaHTEHC yIJIa. (bopMyITEI TpUBENEHUST; POPMYIHPOBATE H
11.2 COOTHOLIEHUS MEKIY 6 J0Ka3bIBATb TCOPEMBI CHHYCOB U KOCUHYCOB,
CTOPOHAMI | YIJIAMH MPUMEHATE UX MIPH PEIICHUH TPEYTOIEHIKOB;
TpeyrobHIKa OOBSICHATH, KaK HCIOIB3YIOTCS TPUTOHOMETPHU-
113 CRamApHOE MPON3BEICHHE 3 geckre (popMyIIbl B H3MEPUTETbHBIX paboTax Ha
BEKTOPOB MECTHOCTH; (DOPMYIINPOBATH OMPEHEICHUS yIIa
114 Pemenue 3a1a4 1 MEXK]y BEKTOPAMHM M CKaJISIPHOT'O IIPOU3BEIECHHS
BEKTOPOB; BBIBOJUTH (POPMYITy CKAJIIPHOTO
KoutponbHas pa6ora Ne 3 1 MIPOM3BEICHUS Yepe3 KOOPIMHATH BEKTOPOB;
(opmynupoBaTh 1 000CHOBBIBATEH YTBEPKACHHUE
0 CBOWCTBAX CKaJSIPHOTO ITPOM3BEICHIS
UCIIOJIb30BATh CKAIISIPHOE MIPOU3BEACHHE
BEKTOPOB IIPH PEUICHUH 337a4
I'napa Xl|l. [InnHa oKpY:KHOCTH H 1J10- 12 DopMyJIHpOBaTh ONPEAEICHUE IPABUIBHOTO
Aagb Kpyra MHOTOYTOJEHHKA; GOPMYITUPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 OKPY)KHOCTSIX,
121 [paBuiabHBIE MHOTOYTONBHUKK | 4 OIUCAHHOU OKOJIO MPaBUIILHOTO
MHOTOYT'OJIbHUKA U BITMCAHHOM B HECTO,
12.2 JllnHa OKpY>XHOCTH U 4 BBIBOANTH U HCIIOIB30BATh (DOPMYIIBI IS
IUTOIIAAb KpyTra BBIYHCIICHNS TUTONIA M TIPaBUIIEHOTO
MHOTOYTOJIEHUKA, €T0 CTOPOHBI U pafnyca
12.3 Pewrenue 3amau 3 BITMCAHHON OKPYXXHOCTH; peIaTh 3aJa4u Ha
TIOCTPOEHNE MPaBHIBHBIX MHOTOYTOJIbHUKOB;
KonTponbHas pabora Ne 4 1 OOBSACHATH MOHATHUS JITUHBI - OKPY>KHOCTH U

TUTOIIAN KPYTa; BEIBOAUTH (YOPMYIIBI IS
BBIUMCIICHUS AJIUHBI OKPYXHOCTH U JUIUHBI
JIyT'", IUIOLIAAM Kpyra 1 IJIoLald KpyroBOro
CEKTOPA; IPUMEHSTH 3T (HOPMYIIBI TIPU




pPEeIICHUHU 3a1a4

Tnasa XI11. ABnxenust

13.1

IlonsaTre ABMKEHUS

13.2

[TapannensHBIN IEPEHOC U
MTOBOPOT

13.3

Pemenue 3amau

OOBSCHATB, YTO TaKOE 0TOOpa)KEHUE IIIOCKOCTH
Ha ce0s U B KaKOM CIIy4ae OHO Ha3BIBACTCS
JBIDKEHHEM IDIOCKOCTH; OOBSCHSTD, YTO TaKOE
oceBasi CHMMETpPHSI, LIEHTpalbHas CUMMETPHS,
MapaIeTbHbIA IEPEHOC U TOBOPOT;
000CHOBBIBATH, YTO ATH OTOOPAKEHHUSI
TUIOCKOCTHU Ha ce0sl SIBIISIOTCS IBHKEHHUSIMU;
OOBSICHATH, KaKOBA CBS3b MEKIY IBMDKCHISIMU
1 HaJIO>KEHUSIMU;, WILTIOCTPUPOBATH OCHOBHBIE
BUZBI IBIDKCHHUH, B TOM YHCJIE C TIOMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM

T'aaBa XI1V. HauajabHbIe CBeIeHUS U3
CTEpeOMeTPHH

14.1

MHoTrOorpanHUKH

14.2

Temna u MOBEPXHOCTHU BpallICHUSA

OOBACHATH, YTO TAKOC MHOTOTPAHHUK, €TO
rpand, péOpa, BEPIIUHEI, AUATOHAIH, KaKOH
MHOTOTPAHHHUK HA3bIBAETCS BBITYKIIBIM, UTO
Takoe N-yroyibHas mpu3Ma, e€ OCHOBAaHUS,
OOKOBBIC TpaHU B OOKOBBIC PEOpa, Kakas
MpU3Ma Ha3bIBACTCS MPSMOM U KaKas
HAKJIOHHOM, YTO TaKOE BHICOTA MPHU3MBI, KaKas
Mpr3Ma Ha3bIBaeTCs apalIeIeTUIIeIOM 1
KaKo mapaJuiesenurie]] Ha3pBaeTCs
MPSMOYTOJIbHBIM; (hOPMYIIUPOBATh U
000CHOBEIBATH YTBEPKICHUS O CBOWCTBE
JMaroHayeil napasuiesienunena u o KBajpare
IUAarOHAI TPSIMOYTOIFHOTO TapajuIeeAIIe1a;
OOBSACHSATD, UTO TaKOE 0OhEM MHOTOTPAaHHHKA,
00BSICHATH, KAKOW MHOTOTPAaHHUK HAa3bIBACTCS
MUPaMHUIOHN, UYTO TaKOE€ OCHOBAHHE, BEPIIIIHA,
60KOBBIE I'paHH, OOKOBBEIE pEOPa U BBHICOTA
MnMUpaMUbl, Kakas nmupamMmuia Ha3bIBaCTCA Mpa-
BHJILHOM, 9TO Takoe anodemMa nmpaBUIbHOM
MUPAMHUIBI, OOBSICHATH, KAKOE TEJIO Ha3hIBACTCS
IITAHIIPOM, YTO TaKOE €r0 OCh, BBICOTA, OCHO-
BaHIsI, paanyc, OOKOBas TIOBEPXHOCTD,
obpasyromue, pa3BEpTka OOKOBOM
TIOBEPXHOCTH, KAKIMHU (OPMYITaMH BBIpaxKa-
10TCS 00BEM U IIOMAAb OOKOBOM MOBEPXHOCTH
UWIMHJPA; OOBSICHATh, KAKOE TEJIO Ha3bIBACTCS
KOHYCOM, 9UTO TaKO€ €T0 OCh, BEICOTA,
OCHOBaHHe, OOKOBAas MOBEPXHOCTh, 00pa3yo-
H_H/ICOGT)HCHHTI), KaKas MOBCPXHOCTb HAa3bIBACTCA
cepoif 1 KaKoe TeNo Ha3bIBACTCS MIApOM, UTO
Takoe pajnyc u auaMeTp cdepsl (1apa),
pacro3HaBaTh Ha PUCYHKaX MPU3MY,
napavieseune ], TUpaMHuIy, HWINHIpP, KOHYC,
map

IMoBTOpenne. Pemenue 3axau4.
00 akcuoMax IVIAHUMETPHH

KonTpoabnas paGora Ne5

Anreopa 7 kaacc, C.M. Huxkouabckuii, M. K. [loranos, H. H. Pemernukos, A. B. IlleBxkun
4 4. B Hexea10, 136 yacos B roja,

Homep Conep:xanne maTepuaJa Koa-Bo XapakTepucTHKAa OCHOBHBIX BUJI0B

napa- 4aC0B AeATeJbHOCTH YYeHUKA (HA YPOBHE YUeOHbIX

rpadga JeiicTBHIN)

I'naBal | JelicTBUTeNbHBIE YHCAA 22 XapakTepu30BaTh MHOKECTBA HATYPAJIbHBIX,
LeJIbIX, PAlMOHAIBHBIX YHUCEI, ONUCHIBAThH

11 Harypanbsabie uncia u geiictust | 1 COOTHOIIICHHE MEXY 3THMH MHO>KECTBAMH.

HaJl HUMH

CpaBHI/IBaTL " ynopsi1041MBaTh palifiOHAJIbHbIC




1.2 CreneHs uucna 1 YHCITa, BRIIOIHATH BEIYUCICHUS C
1.3 [TpocTeie 1 cocTaBHBIE YHCIA 1 paloHaIBHBIMU YKciaMu. [IpuBoauTs
1.4 PasnoxeHne HaTypaIbHBIX 1 MPUMEPBI UPPAITHOHATBHBIX YUCET,
YuceN Ha MHOXKHUTEIN pacro3HaBaTh palHOHAIBHEIC U
2.1 OOBIKHOBEHHBIE IPOOH. 1 vMppanroHanbHble uncia. Haxonuto
KoHeYHEBIe TecaTHIHBIE ApOo0H JICCATUYHBIC IPUOIMKEHUS PAIOHATBHBIX
2.2 PaznoskeHne 0OBIKHOBCHHOI 1 MPPaMOHAILHBIX TUCEL; CPABHUBATE U
Hp()6p1 B KOHEYHYIO JECATUYHYIO yrnopaaoduBaTb JEUCTBUTECIILHBIC YU CIA.
po6h N300paxars ynciaa TOYKaMU KOOPAUHATHON
23 TlepuouUecKye NeCATHIHbBIC 1 npsiMoi. [Pemiate 3a1aun Ha A1€TMMOCTS. |
Jpoou
24 [TeproAMYHOCTH NECATHYHOTO 1
pa3nokeHus OOBIKHOBEHHOI
JIpoou
25 JlecsiTMIHOE pa3ioXKeHHe 2
palMOHAIBHBIX YHCE
3.1 WpparnmoHaibHbIC yrciia 1
3.2 IToHsTHE NEHCTBUTEIHLHOIO 1
qucia
3.3 CpaBHEHHE TEHCTBUTEIHHBIX 1
qHCeN
3.4 OcCHOBHBIE CBOICTBa 2
JCHCTBUTENBHBIX YHCEI
3.5 [TpubarkeHus yucia 1
3.6 Jmuna oTpeska 1
3.7 KoopaunartHas och 1
KonTponbeHas padorta Nel 1
JenuMocTh uKcen 3
I'naBa2 | Aaredpamyeckue BoIpakeHuss | 76 BBINONHATE 3JIEMEHTAapHBIE 3HAKOBO-
CHMBOJINYCCKHUE
4.1 UuciioBble BRIpaXKSHHSI 1 JIEUCTBHSL: TPUMEHATH OYKBBI JUI1 0003HAUEHUS
4.2 ByKBEHHBIE BBIpQXKECHHUS 1 qucel,
4.3 TlousTue OJITHOYJIEHA 1 JJIs1 3aITUCHU 06H_II/IX YTBep)l(Z[eHI/IfI; COCTaBJIATH
4.4 [Ipown3BeieHHE OJTHOYICHOB 2 6yKBeHHI>Ie BBIPAXKCHUS 110 YCIIOBHUSAM,
45 CTaHapTHEINA BHJ{ OJHOUIICHA 1 3aJJaHHBIM CJIOBECHO, PUCYHKOM HITH YEPTEIKOM.
4.6 [To106HbIE OMHOUICHEI 3 DopMyIHpOBAaTH, 3aIIICHIBATE B
51 CBONCTBA MHOIOUICHOB 2 CHUMBOJINYECKOH (hopMe U OOOCHOBHIBATH
5.2 MHOTOUJIEHBI CTAHAAPTHOTO 2 CBOHCTBa CTENEHH € HATYpalbHBIM
BUIA ToKa3zaTelem, PUMEHATh CBOHCTBA CTETIeHH
53 CyMMa U pasHOCTD 2 JUIs npeo6p'i1301saHm[ BBIpaKEHUH U
MHOFOWICHOB BBIMHCICHUH.
54 TIpou3Be/IeHIE ONHOWICHE 1 ) BBINONHATE ACUCTBUS ¢ MHOTOWICHAMH.
MHOFOWICHA BrimonHATh
5o TIpom3Be/IGHHE MHOTOUICHOR 3 pa3IoKeHHEe MHOTOWICHOB Ha MHOKHTEINH.
5.6 Lempie BeIpaXKEHHS 2 [Aemare
MHOTOWICHBI ¢ ocTaTkoM.| IIpeoOpa3oBEIBaTH
57 UHCIOBOG SHAMGHIC HEOro 1 anreOpandecKue CyMMBI W TPOH3BEICHUS
BBIPpOKEHHS (npusenerue
MOJOOHBIX CJIaracMbIX, PACKPHITHE CKOOOK 1
5.8 ToxaecTBEHHOE PaBEHCTBO 1 1p.)
LEJIBIX BBIPAKCHUH
Kontponsnas padora Ne2 1
6.1 KBagpaT cymmsI 2
6.2 KBagpat pa3Hoctu 2
6.3 Brienenue nonxoro kBagpara | 2 JlokaspiBaTh (DOPMYIIBI COKPAIIEHHOTO
6.4 Pa3HocTh KBagpaToB 2 YMHOEHHS.
6.5 CymmMa Ky00B 2 ITpuMeHsATs UX A7 TpeoOpa3oBaHUs
6.6 PasHocTh KyOOB 2 BBIPaKEHUH, OKA3aTEIbCTBA TOXKECTB,
6.7 Ky6 CYMMBI 2 Pa3JI0KECHUSA MHOI'OYJICHOB
6.8 Ky6 pasHocTH 2 HA MHOXKHUTENU ¥ B BBIYHCIICHHSIX.
6.9 TIpuMeHeHne GOpMyIl 3 DOopMyIMpPOBaTh OCHOBHOE CBONMCTBO




COKPAICHHOI'O YMHOXKCHU

anrebpandeckon

6.10 Pa3noxeHne MHOIOUYICHOB Ha 3 JIpOOM W TIPUMEHSATH €ro JUIS
MHOYHTEJIN npeobpa3zoBanust ApoOeii. BrImonHATh
KonTponpHas pabotaNe 3 JIEUCTBHS C aNTeOpandecKiUMH JPOOsIMU;
7.1 AnreOpanveckue ApoOHu u UX 3 NpPEIACTABIATH LICJIOC BRIPAXKCHHUE B BUJIC
CBOMCTBA anrebpandeckorl npobu. Haxomuts ymcioBoe
1.2 HpI/IBeILeHI/Ie aﬂre6pal/lquKHX 3 3HAYCHUC 6yKBeHHOr0 BBIPAXKCHHUA IIPpU
Hp06ef/'1 K OGH.ICMy 3HaMeHaTero0 3aJIaHHBIX 3HAYCHHIX 6yKB HOKa?J)IBaTB
73 ApudMeTHIeCKIe ACHCTBHIS ¢ 4 TOXAeCTBa.[ BRIIONHAT nReo6pasoBaHHﬂ
AlIreOPANIeCKIMU APOGIMH PAlHMORABHBIX BBIPAKEHUH B COOTBETCTBUH C
7.4 PanoHaabHbIE BEIPaKEHHs 3 NOCTABJICHHOU LICJIBIO: BBIJC-
75 UHcIoBoe 3HAYCHHE 3 JSATH KBapaT ABYWICHA, LENYI0 YacTh APOOH U
PALIMOHAIBHOTO BBIPAXKCHUS 1p.
7.6 ToxaecTBeHHOE PABEHCTBO 1
PAIMOHATLHBIX BBIPAKEHHIE [TpuMeHATs peoOpa3oBaHus pallOHATBHBIX
KonTponbhas padota Ned 1 BBIpaKC-
HUH 7151 peleHus 3a1ad. |
8.1 IToHsTHE CTENEHU C LIEIBIM 2
MOKa3aTelieM
8.2 CBoiicTBa CTENEHHU C LIEIBIM 2
MOKa3aTelleM
8.3 CraHJgapTHBIH BUJT YMCIIA 2
8.4 [IpeoOpazoranue 2
PaAIMOHAIBHBIX BBIPAKECHUH
8.5 JlenMOCTh MHOTOYJIEHOB 2
Ne3 JIuHeiiHbIe ypaBHEHUS 30
9.1 YpaBHEHUE IIEPBOU CTETIEHU C 1
OJTHUM HEHU3BECTHBIM
9.2 Pewenue 3anau 2
9.3 Jluneitnbie ypaBHeHus ¢ ogHuM | 1
HEH3BECTHBIM
94 Pemenune nuHeHBIX ypaBHEHUNA | 2
C OJIHUM HEH3BECTHBIM
95 Pemenue 3a1a4 ¢ MOMOIIBIO 3
YpaBHEHUI
9.6 YpaBHEHHUS IEPBOIL CTETIEHH C 1
JIBYMsI HCU3BECTHBIMU
10.1 CuHcTeMbl IBYX ypaBHCHHH 1
TIEpPBOIl CTETIEHU
10.2 Croco0 oICTaHOBKH 2
10.3 Crioco0 ypaBHUBaHUS 2
Koo puumenTon _ ITpoBOAUTE JOKA3aTENbHbIE PACCYKICHHUS O
104 PaBHOCHITEHOCTB ypaBHeHui 1 2 KOPHSIX ypaBHEHHsS C OMOpOH Ha
CUCTCM ypaBHCHHH onpeenenre KopHs. PacrosHaBarh
10.5 Pewenue cncrem 2 yPaBHEHHs NIEPBON CTETIEHHU, JTHHEHHbIE
10.6 KomiuecTBo peuienmii cuctem 1 ypaBHeHus. Pemats ypaBHEHUs NEPBOM
10.7 CucTembl TMHEHHBIX ypaBHEHNH | 2 CTeleHH, JINHEHHbIE YPABHEHMUSI, & TAKKE
C TPEM HEU3BECTHLIMU ypaBHEHUS, CBOJIsMeCs K HUM. [Jloka3niBaTh
10.8 Pemrenne 3ana4 npu nomoiuu 3 PAaBHOCUIILHOCTH YPABHEHHUH B IIPOCTBIX
CHCTEM ypaBHCHHI ciy4asix.|PemaTh TEKCTOBBIE 3a]1aUH
Konrponbnas padoraNe5 1 aNrebpandeckuM CrocobOM: TIEPEXOAUTE OT
JluneitHbie TMOGaHTOBEI 2 CIIOBECHOH (hOPMYITMPOBKH yCIOBUS 3aJa4H K
YpaBHEHHS anreOpandecKoi MOEIH IyTEM COCTABICHUS
Merton 'ayca 2 YpaBHEHUS; pEIIaTh COCTABICHHOE YPAaBHCHHE;
Ne4 IloBTOpenue 8
KonTponbkHas pabota 1




Anrebpa 8 kaacc, 4 4. B Hege10, 136 yacoB B roj,
C.M. Huxkoanckuii, M. K. Iloranos, H. H. PemeTnukon, A. B. llleBkun

Homep Copep:xanne MaTepuaia KonnyecrBo | XapakTepHCTHKA OCHOBHBIX BHI0B

naparpa 4acoB AesITeJTbHOCTH Y4eHUKA

da

I'nagal. | Ilpocreiimme ¢pyHkmmun. 31 DopMynHpOBaTh CBOMCTBA YUCIIOBBIX
KBajgpaTHble KOpHI HEPaBEHCTB U MPUMEHATH UX IIPU PEIICHUH

1.1 UncnoBsle HEpaBEHCTBA 2 3agad. Mcnonp30BaTe B MUCbMEHHOH

1.2 KoopnunarHas ock 1 MaTeMaTHYeCKON peur 0003HaYeH s 1

1.3 MHOXeCTBa Yucel 2 rpadudeckne n300paKeHUS YUCITOBBIX

1.4 HeKapTOBa cUcTeMa KOOpIUHAT 1 MHO>XECTB, TCOPETUKO-MHOKECCTBECHHYIO
HAa TUIOCKOCTH CUMBOJIUKY. IIpUBOAUTE NpUMEpbl KOHEUHBIX U

1.5 TousiTre GyHKIMHI 2 0ECKOHEYHBIX MHOXKECTB.

1.6 Tonstre rpaduka QyHKLUK 1 [HaxoquTe 00bEMHEHNE U IEPECEUCHUE

21 DYHKIMA y=X 1 ee rpaduk 2 KOHKPETHBIX MHOXECTB, Pa3HOCTb MHOXKECTB.

29 DyHKIA Y=X° 1 ITpuBoguTh TIPHMEPBI HECTIOKHBIX

23 Tpadur byHKImH y=x2 2 Knaccmbvmcaunn.] BbIuucnsaTs 3HaUeHUS

24 Dymxims y=1/x 1 (GYHKIHH, 3a1aHHBIX (GOpMYIIaMH (TIPH

58 Tpaduk dysximn y=1/x 2 HEOOXOIMMOCTH HCTIONB30BATh KanLKynifTop);
KoHTponsHas pabota 1 COCTaBJIATh Ta6J1vHuLI 3HAueHNH (byHKIHIL.

OnuchiBath CBOMCTBA QYHKIUH y =X, y = X2, Y

3.1 [TonsTHE KBaAPATHOTO KOPHS 2 ey

= = = 1/X 1 CTPOHUTH IO TOUKAM UX

. ApHQMETHIECKH} KBaIPATHEI | 2 rpadpuxu. @opMyIHpOBaTh ONpEIeTICHIE
KOpCHb KBaJIpaTHOTO KOPHS M3 4ucia. Jloka3sBaTh

3.3 CeolicTea apﬂq)MeTfI%CKHX 3 CBOMCTBa apu(METHIECKUX KBAJAPATHBIX
KBaJApaTHBIX KOPHEH KOPHeif; MPUMEHATH HX K IPE0OPa30BaHHIO H

34 KBajipaTHblit KopeHb u3 1 CPaBHEHHIO BBIPAKEHUH, COIEP/KAIITNX KOPHH.
HaTypajbHOIO qrc/Ia BbIYHCIIATE 3HAYEHUS BHIPAKEHUI,

3.5 [TpubmmkenHbe BBIHCICHI 2 COoZlEpKalINX KBaApaTHbIE KOpHU. Haxomuts
KBaPaTHBIX KOPHCH TOYHBIC U IPUONMXKEHHBIC 3HAUCHUS KOpHEl 13
KonrponbHas paboraNe2 1 MOJIOKUTENBHBIX uncen. Mcnons3oBate rpaduk
Mmnosxectsa 2 GyHKIUK y = X2 171 TPUOIKEHRHOTO

HaXO>K/ICHUS KBaJPaTHBIX KOpHEH n3
MOJIOKUTENBHBIX YHCEN. BBI-UUCIATE TOUHBIC U
pHUOIMKEHHBIC 3HAUEHHS KOPHEH 110
¢dopmynam, UCTIONB3Ys IIPH HEOOXOIUMOCTH
KaJIbKYJIATOP MITN TaOJIUIIbI

I'naa.2 | KBaaparubie u 36 PacniozHaBath KBaJpaTHBIN TPEXUIICH,
pALMOHAJIbHbIE YPABHEHHUS BBIICHATH BO3MOXXHOCTH PA3JIOKEHHUS €r0 Ha

4.1 KBazpaTHblil TpeXuicH 2 MHOJKUTEIH, IPEJICTABIIATh KBaJpPaTHBINA

4.2 [TonsiTHE KBagPATHOTO 2 TPEXWIEH B BUAEC MNPOU3BEIACHUSA JTUHEUHBIX
YpaBHEHUS MHOXuTenel. [Haxoaute wenple KOpHU

4.3 HemnonHoe KBaipaTHOE 2 MHOTOUWICHOB C IENBIMHA KOPPHUITHSHTAMH. |
ypaBHeHHUE ITpumeHsTH pa3nuyHbIe POPMBI CAMOKOHTPOJLS

4.4 Pemenune kBagpaTHOro 3 TIPH PCIICHUN YPAaBHCHUH.
ypaBHEHHs 00IIEro BHAA PacnosHaBath kBajpaTHbIE ypaBHeHUs. Pemiath

45 [IpUBeICHHOE KBaPATHOE 2 KBa/IpaTHbIE YpaBHEHHUS, a TAK)KE YpaBHEHHS,
ypaBHEHHE CBOJISIIHECS K HUM. Onpezlenmvb HaJIM4re

4.6 Teopema Buera 2 KOpHEH KBaJpaTHBIX ypaBHEHUII 110

47 TIpHMEHEHHE KBaPATHBIX 2 JUCKPUMHUHAHTY H Koaq)qinunelu{TaM.[PeU{aTb
YPABHEHHMiA K PEIICHUIO 3a1a4 HECJIOKHBIE ypaBHEHMs 3-1 U 4-1 cTeneHel. |
KoHTposbHas pabotaNe3 1 PacnosHaBaTh pallMOHaNbHBIE YpAaBHEHUS,

5.1 [TonsTue panuoHanbHOrO 1 periath ux.
ypaBHeHus [PemaTs HecoXKHbBIE ypaBHEHUS C MOLYJISIMU, C

52 BHKBAIpATHEIC ypABHCHNA 2 MPUMEHEHUEM 3aMEHbl HEU3BECTHOTO,

53 Pachajaionyecs ypaBHeHHA 2 nepexoja K ypaBHeHuto-ciaeacTButo. Ilomyunts

54 VpaBHEHI, OHa YaCTh 3 NEPBOHAYAJIBHBIE CBEACHUSI O MHOXKECTBE

KOTOPOTO anredpandeckas
Jpo0b, a Ipyras HOJIb

KOMITIJIEKCHBIX YHCEIL. |
Pemate TekcTOBBIE 3a/1a4M, TPUBOASIINE K




5.5 Pemenue panmoHanbHbIX 2 KBaJIpaTHOMY WJIM PAllMOHAIILHOMY YPaBHEHHUIO
YpaBHEHUI
5.6 Pemenune 3a1a4 npu HOMOIIH 3
palMOHAIBHBIX YPaBHEHUI
57 Pemenne pannoHambHBIX 1
ypaBHEHUI MPH MTOMOIIH
3aMEHbI HEU3BECTHOTO
5.8 YpaBHEHHE-CIICICTBUE 1
KontposbHas pabotaNed 1
PaznoxxeHne MHOrouneHa Ha 3
MHOXHTENN U PEIICHHUE
ypaBHEHUH
KommniekcHble uucna 1
I'naa.3 | JIuneiinas, kBagpaTu4yHas u 32 Pacnio3naBate npsMyro NponopLUUuOHaNIbHYIO
JAPOOHO-palOHATbHAS 3aBUCUMOCTh. CTpouTh rpaduK JTMHEHHOM,
Gyskmmn KBa/IpATHYHOW (DYHKLIUHA C ITOMOIIBIO
6.1 [Ipsimast MpONOPITMOHAIEHOCTE | 2 IIEPEHOCOB BJIOJIb OCEH KOOpAMHAT U IO
6.2 I'paduk hynxann y=Kx 3 KOOpJIUHATaM HECKOJBKUX TOYEK Ipaduxa.
6.3 JluneitHas GyHKIHMS U ee rpaduK 3 PacniozHaBath ypaBHEHUs] MpsAMOMl U
6.4 PaBHOMepHOG IBUKEHUE 1 OKPYKHOCTH. Pacno3naBsath O6paTHyIO
6.5 OYHKIHS Y = | X | 1 MIPOMOPLHOHATIBHYIO 3aBUCUMOCTb.
6.6 OyHKIMA y = [ X |0y = {X} 1 Hcnonp3oBate mepeHoc Mo OCSIM KOOPAWHAT
71 Dynkuus y = ax’ (> 0) 2 JUTSI TOCTPOEHUS rpaduka qpoOHO-THHEHHON
72 DynKims y = ax? (a £ 0) 2 (byHKIUH. [I/IcnonL301iaTL CUMMETPHH
73 T paduk GyHKmm 3 OTHOCHTEJILHO MPSAMOF TPH OCTPOCHHH
y=a (X — x0)™* yo rpaduka GyHKINU, COAEpIKAIIEeH MOy |
74 KBanparnunas ¢GpyHKIHS U ee 3
rpaduk
8.1 O6patHast IponopIHOHATBHOCTE | 1
8.2 Oyuxmms y=k/X, k>0 1
8.3 Oynknus y=k/x, k<0 2
8.4 JApoGHo-nuHeiHas GYHKIHS 1 2
ee rpadux
KonTponbsHas padoTta Ne5 1
IToctpoenue rpaguxon 2
(dhyHKIMH, cofiepKalTiux MOTYIb
YpaBHEHHUE NIPAMON U 2
ypaBHEHHUE OKPY>KHOCTH
I'naBa.4 | Cucrema panMoOHAJILHBIX 25 Pemath cucTeMbl paliOHATIBHBIX YpaBHEHUI,
ypaBHeHU# MPUMEHATh CUCTEMBI ISl PEIIeHHUs
9.1 [TonsiTHe crcTeM parMOHANTBHBIX | 2 TEKCTOBBIX 3ajiad. [Pemats HecnoxHbIe
YpaBHEHUH YpaBHEHUSI BTOPOW CTENEHU
9.2 Pemienue cuctem crmocobom 3 B IIETBIX YHCTIaX. |
MIO/ICTAHOBKH PemaTs TeKCTOBBIE 3aa9H MIPU TIOMOIIN
9.3 Jpyrue croco6sl pemieHust 2 CHCTEM PallUOHANIBHBIX ypaBHEHUH. [PemaTs
CHCTEM HECJIOXKHbIE TEKCTOBBIE 337a41 C
94 Pemenue 3a7a4 Py IIOMOLLHU 2 ICJIOYUCIICHHBIMU 3HAYCHUSAMU BeHHqHH.]
CUCTEM Hcnonp3oBath QyHKIIHMOHATBHO-TpapHICCKHEe
10.1 I'paduueckuii ciocod pemenust | 3 NPEACTABIICHUS Ul PELICHUA U UCCIEA0BAHUSA
CHCTEM ypaBHeHuU# u cucteM. Koncrpyuposatsb
10.2 [padudeckuii croco6 3 9KBHUBAJICHTHbIE PEUEBbIC
YICCITCIOBAHHS CHCTEM BBICKA3bIBAHUS C HCITIOIB30BaHUECM
10.3 Petlienne cucteM rpaguuecknM | 3 anreOpanvecKoro ¥ FeOMETPHUIECKOTO SI3BIKOB.
CHoco6oM [UmeTh npencTaBaeHne o BEpOSTHOCTU
10.4 TIpuMepd pemienns ypasHenuii | 3 COOBITHS U pemaTh HECJIOXKHBIC 37144 Ha
rpadMueCcKIM CIOCO6OM Hax0XKJIEeHHe BEepOSTHOCTEH COOBITHIA. |
Kontponshas padboraNe6 1
Penrenue ypaBHeHUH B LIENBIX 3
qHCIax
IMoBTOpEHME 12




| Urorosas konTpobHas paGota | 1

Auredpa 9 knace, C.M. Hukoasnckuii, M. K. Iloranos, H. H. Pemiernnkos, A. B. llleBkuH.

34. B Hegenro, 102 4 rox (Mea KJIacc)

Homep Copep:xanne MaTepuaia Koxa-so XapaKTepHuCTHKA OCHOBHBIX BHI0B
napa- 4acoB JMeATeILHOCTH YIeHUKA
rpadga
I'naBa.l1 | HepaBeHcTBa 31 Pacnio3HaBaTh HEpPAaBEHCTBA NIEPBOM CTEIIEHU C
= OJTHIM HEHM3BECTHBIM. Pacrio3HaBaTh JTHHEHHbIC
1.1 Hepasexcrsa nepeoit crenesm ¢ | 2 HepaBeHCTBA. Pemate nuHeHbIE HEPABEHCTBA,
OAHMM HOM3BCCTHLIM CUCTEMBI IMHEWHBIX HepaBeHCTB. [Perrath
1.2 [Ipnmenenne rpagukos k . 1 HEPaBEHCTBA, COAEPIKaINe HEM3BECTHOE IO
PCLICHHIO HCPABCHCTE IICPBOH 3HaKOM MOAyJs.] PacmosnaBats HepaBeHCTBA
CTCIICHH C OXHUM HOHSBECTHBIM BTOPOH CTEIIEHU C OJJTHUM HEU3BECTHBIM,
1.3 Jluneiitie HepaBeHCTBA © 3 permaTh uX ¢ MCHOJIb30BaHAEM rpaduKa
OZHNM HCH3BECTHBIM KBaJ[PaTUIHON (YHKIMU WK C IOMOMIBIO
14 CucTeMbl TMHEHHBIX HEPABEHCTB | 3 OIpeJie/IeHHs 3HAKOB KBaPaTHOrO TPEXUIIEHA
C ONHUM HEM3BECTHBIM Ha MHTepBanax. [M306paxkaTs Ha
15 Hepagenctsa ¢ Mmozynem - KOOPJIMHATHOW MJIOCKOCTH MHO>KECTBA TOYEK,
2.1 ITonsTHe HepaBeHCTBA BTOpoi | 1 3a/{aBacMBbIC HCPABCHCTBAMH C IBYMS
CTeCHH MepEeMEHHBIMH U HX cCHCTeMaMu. | PemaTp
29 HepaseHcTBa 2 CTETeHH C 3 palroHaNbHBIE HEPaBEHCTBA M UX CUCTEMBI
OTOKUTETEHBIM METO/IOM MHTEPBAIOB. [Pemars parroHaibHbIe
JHCKPHMUHAHTOM HEpaBEeHCTBA U UX CHCTEMBI C IIOMOLIBIO
23 HepaBeHCTBA 2 CTCTICHH C 2 3aMEHbI HEH3BECTHOTO. Berauncnsate
JMCKPHMHHARTOM DABHEIM HYITIO TPOM3BOJIHbIE JTMHEHHBIX U KBAJPATHHIHBIX
54 HepaseHCTBa 2 CTeIeHH ¢ 5 i)g/ﬂxunn. Jloka3bIBaTh YUCIOBEIC
OTPUIATCILHBIM paBeHcTBa. ]
JMCKPHMUHAHTOM
2.5 HepaeHcTBa, cBoasmuecs K 2
HEpPaBEHCTBaM 2 CTENEHU
KonTponbshas padota Nel 1
3.1 MerTo1 HHTEPBAJIOB 3
3.2 Pemenne panuoHanbHbBIX 2
HEPaBEHCTB
3.3 Cuctemsl paroHAIBHBIX 2
HEPaBCHCTB
34 Hectporue panuoHaibHbIe 3
HEPaBCHCTBA
3.5 3amMeHa HEU3BECTHOTO NP -
pEIICHUN HePaBEHCTB
Kontponbsnas padoraNe2 1
JlokazaTeasCTBO YMCIOBBIX -
HEPaBCHCTB
IIpownsBoaHas TMHEHHON U -
KBaJpaTHIHON QYHKIIUH
I'maBa.2 | CreneHp umciaa 15
4.1 CoiicTBa 1 rpaduK QYHKIHH 1 ®dopMynrpoBaTh CBOWMCTBA GYHKIUH y = X" ¢
y=x" (x=>0) WLTIOCTpaleil X Ha rpaduke.
4.2 CpoiicTBa U TpapuK QYHKIIUU 2 DopMyIHUpPOBATh ONPEACICHUE KOPHS CTENECHU
y=x?"u y=x>"1 N U3 YUCia, ONpPEIENSTh 3HAK KOPHSI CTEICHH
5.1 [TonsiTre KOpHS cTeneHu N 2 N U3 YUCIIa, UCII0JIb30BaTh CBOMCTBA KOpHEH
_ _ IUTS perreHust 3aaad. Haxonurs 3HaueHUs
5.2 i%%‘:{:;mo“ 1 HEUCTHOH 3 KOpHEH, MCHONB3ys TaONHIBI, KaTbKYISATOP.
5.3 ApudmeTHyecKuii KOpeHp 3 [3HaTh, YTO KOPEHb CTENEHH N U3 YUCIIA, HE
5.4 CBONCTBO KOpHEH CTereH M N 3 SIBJISIFOILIETOCS CTENCHBIO N1 HATYPAJIBLHOTO




2.5 @yHKIMA § = Vx x=>0) - YKClIa, YUCII0 UPpalMOHAIbHOE, JOKA3bIBATh
HPPaLMOHAIBHOCTb KOPHEH B HECIIOKHBIX
KontponbHas pabora Ne3 1 cotyuasx.]
[TonsiTHE CTEIEHH C© -
palOHAJIbHBIM [IOKa3aTeIeM
CBoiiCTBa CTENEHU C -
palMoHAJIbHBIM MTOKa3aTeIeM
T'naBa.3 | IHocaenoBaTebHOCTH 18
6.1 [TonsiTre vncoBoi 2 [IpyMeHATs UHIEKCHBIE 0003HAYCHHSI, CTPOHUTH
MOCIIeI0BATEILHOCTH peueBble BHICKA3bIBAHUA C HUCIIOJIB30BAHUEM
6.2 CBoiicTBa YHCIOBBIX 2 TEPMUHOJIOTHH, CBSI3AHHOW C TOHSITHEM
[IOCJIEI0BATENIbHOCTEHN [IOCJIE10BATEIbHOCTH.
7.1 [onsTHE apudpmMeTHIECKOH 3 BBIYUCIATE YJIEHBI OCIEA0BATENBHOCTEMH,
IIPOrPECCUU 3aJaHHBIX (HOPMYIION N-TO WICHA WIN
7.2 CyMMa N-TIEPBBIX WICHOB 3 pexyppeHTHoU opmysoi. M300paxaTs YieHbI
apu(MeTHUECKON porpeccunt MOCIeI0BATEILHOCTH TOYKAMHU Ha
8.1 TToustue reow{e’rpp{qec]{oﬁ 3 KOOpIIPIHaTHOI;’I miockocTu.Pacro3HaBaTs
IPOrpeccHu apu(PMETHYECKYl0 U TeOMETPUYECKYIO
8.2 CyMMa N-TIepBbIX WICHOB 3 MIPOTPECCHH TPH Pa3HBIX CHOCO0ax 3amaHus.
reOMETPHYECKO# IIPOrPECCHH BbIBOIUTE Ha OCHOBE JJOKa3aTEIbHBIX
8.3 beckonewyno yobIBarormas - paccysenuii opMyIbI 00ILIEro wieHa
reOMEeTPUHUECKast IPOrPeccHsl apnq)Memt{eCKoﬁ Y T€OMETPUYECKON
KoHTposbHas pabotaNes 1 NpOrpeccuii, CyMMBI MEPBBIX N UICHOB STHX
MIPOTPECCHIA; pelaTh 3aJa4u C UCIIOJIb30BAHUEM
Meron matematuueckon - 3THX (opMyi. Permare 3a1auu Ha CIIOXKHBIC
HHAYKIHUU MPOLEHTHI, B TOM YHUCIIE 3a/la4d U3 peallbHOU
MPAaKTUKH (C MCIOIb30BAHUEM KAIIbKYJIATOPA)
I'maBa.4 | Tpuronomerpuuyeckue - [YMeTh BbIpakaTh BEITWYHMHBI YTJIOB B
(opmyast rpaJyCHON M paJuaHHOW Mepax, MEepPEeBOAUTH
9.1 [onstue yrina - BEJIMYMHBI YIJIOB W3 OJIHOM MEpHl B JIPYIYIO.
3HaTh TaONMUYHBIE 3HAYCHHS
9.2 T'panycuas mepa yrna ) TPUTOHOMETPHUYECKUX (YHKIMH IUIS YTIOB
9.3 PajuanHas Mepa yria - MepBOM YETBEPTHU, IPUMEHATH CBOMCTBA
TPUTOHOMETPUYECKUX (PYHKITUI 1 OCHOBHBIE
101 Ornpenenenne cunyca u - (hOpMYJIBI JJT HUX TIPH PEIICHUH 3a/1a4. 3HATh
KocuHycCa yria (opMyIIBI KOCHHYCA U CHHYCa Pa3HOCTH H
10.2 OcHoBHBIC (pOpMYITBI - CYMMBI IBYX YTJIOB, (pOpMYJIBI Is
103 TAHICHC 1 KOTAHTCHC YIIOB : JIOTIOMHUTENBHBIX YTJIOB, CyMMBbI H Pa3HOCTH
CHHYCOB U KOCHUHYCOB, ()OPMYJIBI IJIs1 IBOMHBIX,
JonosiHeHus K rijase.4 - MIOJIOBUHHBIX YTJIOB, JUISl IPOU3BEICHUS
CHUHYCOB U KOCUHYCOB. [IpuMeHSTH 3T
(dhopMyIIBI AJis penIeHus 3a1a4. |
I'naBa.5 | DaemMeHTHI NPUOIUIKEHHBIX 19 Hcnonp3oBate pa3Hble (POPMBI 3aIHCH
BbIYMCJIEHUI, CTATUCTUKH, NpUOMIDKEHHBIX 3HAYCHUI;, IeTaTh BBIBOIBI O
KOMOMHATOPUKH H TEOPUH TOYHOCTH TPUOIMKECHHUS TI0 MX 3aITUCH.
BepOSITHOCTEI BbINOJIHATE BBIUMCIIEHUS C PeabHBIMU
111 AOGCOIIOTHAS TIOTPEIITHOCTh 1 JaHHbIMHU. OKpYTISTh HATypalbHbIC YHCIIA 1
NPUOIIDKEHHS JECATUYHBIE TPpOOH. BEIMOTHSTE MPUKUIKY U
11.2 OTHOCHUTENBHAS TTOTPEITHOCTh 1 OIIEHKY pe3yJbTaToOB BhruncieHuil. [[IpuBoants
pUOIIKEHHUS] coJiepKaTellbHbIe TIPUMEPHI HCTIOIB30BAHMS
11.3 Hp]/]6_]'[[/[)1(eH]/]e CYMMBI H 1 CpEIHUX 3HAYCHUM JJIs1 OIMCAHUSA I[aHHLIX.]
Pa3sHOCTH Penrats 3agaun Ha epeOOp BCEX BapHAHTOB,
11.4 [Tpoussenenue npoussenenus u | 1 HCIIOJIB3Ysl KOMOMHATOPHBIC [PABUIIA,
YaCTHOTO (bOopMyITBI TIEPECTAHOBOK, pa3MEIICHUH,
12.1 Crioco0Obl TpeiICTaBICHUS 1 co4eTaHn
YHUCJIOBBIX JAHHBIX .
12.2 XapaKTepHCTHKA YHCITOBBIX 1 Haxonutb BEpOsTHOCTb CIIy4alHBIX COOBITHH,
JAHHBIX CYMMBI, IPOU3BEICHHSI COOBITHH.
13.1 3aaauu Ha Iepedop Bcex 1




BO3MOXHBIX BApHUAHTOB

13.2 KomOuHaTopHbIe npaBmiia 1
13.3 [TepecranoBKH 1
13.4 Pasmenienus 1
135 COYETaHHSA 1
141 Crnyyaiinble cOOBITHS 2
14.2 BeposTHOCTB cydaliHbIX 2
coOBITHI
14.3 CyMMa, Ipou3BeICHUE U 1
Pa3HOCTb CIIy4alHBIX COOBITHI
144 HecoBmecTtHBIE COOBITHSL. 1
HesaBucumbie cOOBITHS
145 YacToTa cinyyaiHbIX cOOBITHIA 1
KonTponbshas padota Ne7 1
bunom Hetorona. Tpeyronapauk | 1
ITackans
IoBTOpenue kypca 7-9 19
KJIACCOB
Wroropast konTposbHas padbora | 1




