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Pabouas nporpamma no yueOnomy npeamery «MaremaTtuka» ais 1 - 4 kinaccoB pazpaboTaHa B
COOTBETCTBHM ¢ TpeboBaHusMH DenepalbHOTO TOCYIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIapTa
HavaJIbHOTO 00IIero o0pa3oBaHus K pe3yiabTaraM ocBoeHHs OCHOBHON 00pa3oBaTeIbHON MPOTPaMMBbI
HayaJIbHOTO 0011ero 00pa3oBaHMs HA OCHOBE aBTOPCKOW MPOTPaMMBI:

D.N.AnekcangpoBa "Maremaruka' COOpPHUK TPUMEpPHBIX TMPOrpaMM Ui HadalbHOM
obmeobpasoBarenbHoi /cocT.A.b.Boponmos. - M.: BUTA-ITPECC, 2012

[Tporpamma oGecriedrBaeTCst CIEAYIOMIUM KOMIIJICKTOM Y4eOHBIX TOCOOHIA:

Asemop/asmopckuil KoiieKmus Yuebnux H3z0amenvcmeo
AunekcansipoBa O.1. Marematuka. 1 xnacc: B2 kg,  M.: BUTA-IIPECC
Anekcanapona J.1. Maremaruka. 2 knacc: B2 ku.  M.: BUTA-IIPECC
AunekcanspoBa O.1. Marematuka. 3 xnacc: B2 kg,  M.: BUTA-IIPECC
Anekcanaposa J.1. Maremaruka. 4 knacc: B2 ku.  M.: BUTA-IIPECC

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O ITPEJIMETA
JINMYHOCTHBIE

® TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BHUTHUIO U peali3allii TBOPYECKOTO IMOTEHIHANIa, YMEHHUE
YUHUTHCS;

e oOco3HaHHWE ce0si YeIOBEKOM, HMEIOIIMM COOCTBEHHYI0O OOOCHOBAaHHYIO TOYKY 3pEHUS,
CTIOCOOHOCTH CIYIIATh U CIBIIIATH COOECEAHNKA, IPUHUMATD PELICHHUS;

® [OBBIIICHUE MOTHBAIMH U, KaK CJIEACTBUE, MIOSBICHUE YCTOWYNBOTO O3HABATEIBHOTO HHTEpECca
K OKpyXKaromemy MHupy (M K MaTeMaTHKe B YaCTHOCTH), IO3HaBaTelbHAas aKTHBHOCTb W
WHUIMATUBHOCTH;

® TOTOBHOCTh YYCHHKA IEJICHANPABICHHO HCIIOJIb30BaTh CBOM 3HAHMS, YMEHUS M CIHOCOOHOCTH B
YUEHUH ¥ TIOBCEJHEBHOHN KHM3HH IS MCCIIEJAOBAHHMS MATEMaTHUECKOW CYIIHOCTH IPEIMETOB
(s1BNIEHMI, COOBITHH, ()aKTOB) M HAYYHON KapTUHBI MHPA;

® CIIOCOOHOCTh OIICHMBAaTh M XapaKTEPH30BaTh COOCTBEHHBIC 3HAHHS 10 TPEAMETY, yMEHHE
¢dbopMyIHpOBaTH  BONPOCHI M  yCTAaHABIMBATh, KakWe W3 TNPEIIOKEHHBIX  YUCHHKY
MaTeMaTHYeCKUX 3aJad MOTyT OBITh YCHEIIHO pEeLIeHbl, pa3BUTHE WHAWBUIYAIbHBIX
0COOEHHOCTEH.

METANIPEAMETHBIE

® CrIoCOOHOCTh K aHanu3zy, peieKCMH W IUIAHUPOBAHMIO COOCTBEHHBIX JEHCTBHM Kak
XapaKTepUCTHKAM TEOPETHUUECKOro (HayyHOr0) MBIIUIEHUS, MO3BOJISIOIIEr0 YCTAaHABIMBATh
KOJIMYECTBEHHBIE M MIPOCTPAHCTBEHHBIE OTHOMICHUSI OOBEKTOB OKPYKAIOIIET0 MUPA, OMPEIEIISATh
JIOTUKY  pelleHHs  Yy4eOHO-TPAaKTHYeCKHUX  3a/ad, IUIAaHUPOBaTh, KOHTPOJMPOBATh H
KOPPEKTUPOBATH X0 peIlIeHUs YUeOHOM 3a/1auu;

® yMEHHUE NPUHUMATh, COXPAHATh U PEATU30BBIBATh y4eOHBIEC LIE€IH IYTEeM aKTHUBHBIX CIIOCOOOB,
dbopM TO3HAHMS, TaKMX Kak HaONIOJEHUe, OIBIThI, OOCYXJEHHEe pa3sHbIX MHEHHI,
MPEIOI0KEHNH, TUNOTE3, BBICKA3BIBAEMBIX B y4eOHOM [Haiore ¢ JAPYTUMH JETbMH H
B3pOCIIBIMH (YYUTENEM B TOM YHCIIE), IPOSIBIIATH MHULUATUBY B IPUHATUU PEILICHUIH;

® OCO3HAHME U CIOCOOHOCTH K MOUCKY HEOOXOAUMON MHGOpPMAIUU C MCIOIb30BaHUEM 3HAKOBO-
CHMBOJIMYECKHX CPEACTB, B TOM YHWCIIE MOJENEeH M cXeM, TaOJHIl U JuarpaMm, yMEHHE C X
MIOMOIIIBI0 MOJIETUPOBATh OTHOILEHUS, OTPaKAIOIINE CYTh pellaeMoi 3a/laud WM MpoOJIEeMBI,
YMEHHE Peo0pa3oBbIBATH TOCTPOCHHYIO MOJIEIh WJIH KOHCTPYHUPOBATh HOBYIO;

® YMEHHE CTPOMTHh QJITOPUTMbI W MCIIOJIB30BaTh MX NpPU IMOHCKE HHGPOpPMALMM M aHAIU3e
OLIMOKOOMACHBIX MECT B CUTYAIIMM KOHKPETU3AIlUK 0011ero crocoba AeicTBYS;



® TOTOBHOCTb U  CHOCOOHOCTH K COTPYJHHYECTBY UM  COBMECTHOM JEATENbHOCTH C
OJTHOKJIACCHUKAMHU U B3POCIIBIMU, YMEHUE padoTaTh B TPYIIE, YETKO U MOHATHO M3JIaraTh CBOIO
TOYKY 3PCHMUS.

IHPEAMETHBIE

Pa3zpen «Uuciaa 1 BeJNYHHBD»
BhBIITYCKHUK HAYYUTCS:

YUTaTh, 3alIMCHIBATh, CPABHUBATH, YIIOPSAI0UYUBAThH YHCIIA OT HYJIS 10 MUJUIMOHA,

YCTaHABIMBATh  3aKOHOMEPHOCTb —  IPaBWJIO, IO KOTOPOMY  COCTaBJ€HAa  YHUCJIOBas
[IOCJIEI0BATEIbHOCTh, U COCTAaBJATH IOCJIEAOBATEIBHOCTh MO 33JaHHOMY HWJIM CaMOCTOSITEIBHO
BbIOpaHHOMY  mpaBwily  (yBeJIMUYEHHE/YMEHBIICHME  4YHCIa  HAa  HECKOJbKO  €IUHHIL,
yBeJIMUYEHUE/yMEHbIIIEHUE YUCIIAa B HECKOJIBKO pa3);

IPYIIIPOBATh YKUCJIA 110 3aJaHHOMY MJIM CAMOCTOSITEIIBHO YCTAHOBJICHHOMY IIPU3HAKY;

YUTaThb W 3alMChIBaTh BEJIMYMHBI (Maccy, BpeMsd, UIMHY, IUIOIIAJb, CKOPOCTh), HCIIOJIb3Ys
OCHOBHBIE €IMHHULIbI U3MEPEHMSI BEJIMUNH U COOTHOLIEHMSI MEXy HUMU (KUJIOTPaMM — I'paMM; 4ac
— MUHYTa, MUHYTa — CEKYH/1a; KUJIOMETP — METP, METP — ACLUMETP, ACLUMETP — CAHTUMETP, METP —
CaHTHMETP, CAHTUMETP — MUJLITUMETP).

Bbll’lVCKHl/lK noaydum 603MONCHOCHb HAYYUIMbCA.

KAACCUPUYUPOBAMb YUCLA NO OOHOMY UNU HECKOILKUM OCHOBAHUAM, 00BACHAMb CE0U OeUCmBUs;
8vlOUpams  eOuHuyy OJisl UMepeHUus OAHHOU GeNUdUHbl (ONUHbL, MACCbl, HIOWA0U, B8PEeMEeHlU),
00BACHAMDb C8OU OClICMBUSL.

Paznen «ApudmMerndeckue aeiicTBUA»
BhInyCKHHMK Hay4uTcs:

BBITIOJIHATE ITHMCBMEHHO I[eﬁCTBPIH C MHOTI'O3HAYHBIMH 4YHCJIaMU (CJ'IO)KGHI/IG, BbIYUTAHUC,
YMHOXXCHHE U JeJIeHHE Ha OJHO3HA4HOe, JBy3HauHoe uucia B npegenax 10 000) c
UCIIOJIb30BAHUEM  TaOJMII CIOXKEHHS M YMHOXKEHHSI YHCEN, aJrOPUTMOB IMHChMEHHBIX
apu(METHIECKUX ACUCTBUH (B TOM YHCIIE AETICHUE C OCTATKOM);

BBINOJIHATh YCTHO CJIOXKEHHE, BHIUMTAHUE, YMHOXKEHUE M JEJIeHHE OJHO3HAYHBIX, IBY3HAYHBIX U
TPEX3HAUHBIX YUCEI B CIIy4asiX, CBOJUMBIX K AeiicTBUAM B npeaenax 100 (B ToM yucie ¢ HyjJIeM U
quciom 1);

BBIJICJIATh HEM3BECTHBIM KOMIIOHEHT apu()METHUECKOro eHCTBUS M HAXOAUTh €ro 3HAYCHUE;
BBIUUCIISATh 3HAYCHHUE YUCIIOBOTIO BBIPAXKEHMS (cozeprkallero 2 — 3 apudmMeTndyeckux JIelcTBus, co
CKOOKaMH 1 0e3 CKOOOK).

Buinycknux noayuum 603M0HCHOCIb HAYYUMbCAL.:

BbINOIHAMb OCUCMBUSL C BETUHUHAMU,

UCNoIbL308aMb CEOUCMEA apugmemuyeckux Oelucmsuil 0Jist yOoOCmea 8bIUUCIeHULL,

nPoBoOUMb NPOBEPKY NPAGUILHOCIU BLIYUCLEHULL (C NOMOWbBIO 0OPAMHO20 OelUCmeUsl, NPUKUOKU U
OYeHKU pe3yIbmama Oeticmausi).

Pa3znen «PadoTa ¢ TEKCTOBBIMH 321aYaMI»
BBIHVCKHI/IK HAYYUTCA.

aHAJM3UPOBATh 33/1a4y, YCTAaHABIMBATh 3aBUCUMOCTh MEXY BEITMUYMHAMH M B3aUMOCBS3b MEXIY
YCJIOBHEM U BONPOCOM 3aJjaud, OIpPENENATh KOJIMYECTBO M MOPSAOK JEHCTBHUA Ui peIieHus
3aJla4uM, BEIOUPATh U OOBSICHATH BHIOOD JIEHCTBUM;

pemiaTh yueOHbIE 3aJjaud M 3aJaud, CBA3aHHBIE C IMOBCETHEBHOM J>KU3HBIO, apU(PMETUUECKUM
criocobom (B 1 — 2 nmelicTBus);

OLIEHHMBATh MPABHJIBHOCTH X0/1a PELIEHUS U PEaIbHOCTh OTBETA Ha BOIIPOC 3aJauu.

Buinycknux noayuum 603MOHCHOCIb HAYYUMBCA.:

peuiamos 3a0a4u HA HAXOHCOEHUe 00U BeIUYUHbL U BEIUYUHbL NO 3HAYEHUIO ee 00U (l’lOJZOBMHCl,

mpemnb, yemeepma, nAaAniasl, oecsimasi llaCMb),'

pewams 3a0a4u 8 3 — 4 Oeticmeust;

HAxo0ums pazuvle CnocoObl peuieHus 3a0ayu.



Paspen «IIpocrpancTBeHHbIe OTHOLIEHHS. ['eomeTprueckue Gurypon

BEITyCKHUK HaY4HTCS:

® ONUCHIBATh B3aMMHOE PACIIOIOKEHHE TPEMETOB B IPOCTPAHCTBE U HA TUIOCKOCTH;

® pacro3HaBaTh, Ha3bIBaTh, W300pakaTh TIeOMETpUYECKHE (UTYpPHI: TOYKA, OTPE30K, JIOMaHas,
MPSIMO¥ YToJI, MHOTOYTOJIbHUK, TPEYTOJIbHHK, IPSIMOYTOJIBHUK, KBaJIPaT, OKPYKHOCTb, KPYT;

® BBINOJHATH MIOCTPOCHUE TE€OMETPHUECKUX (UTYp C 3aJaHHBIMH M3MEpEHHsIMU (OTPE30K, KBajparT,
MPSIMOYTOJIBHUK) C TIOMOIIBIO TMHEWKH, YTOJIbHUKA;

® ICITIOJIb30BaTh CBOMCTBA MPSMOYTOJIbHUKA M KBapaTa JUIsl PEIICHHs 3a/1a4;

® pacro3HaBaTh M HA3bIBATh TEOMETPUUYCCKHE Tela: KyO, map;

®  COOTHOCHTH PEAIbHBIC OOBEKTHI C MOJICIIIMU T€OMETPHUYECKHIX (DUTYP.

Buinycknux nonyuum 603modicHocmes Hayuumocs:

® pPaAcno3Hasamv, pazIuUuamv U HA3bI6AMb 2eoMempuyeckue menda: napauienenuned, nupamuody,
YUTUHOP, KOHYC.

Paznen «'eomeTpuyeckne BeJHYHMHBD)

BEITyCKHUK HAY4HTCS:

® 3MEpSATH UIMHY OTPE3Ka;

® BBIYHCIATH NIEPUMETP TPEYroJbHUKA, MPSMOYTOJIbHUKA M KBA/paTa, IUIOIMAAb MPSMOYTOJIbHUKA U
KBaJ[para;

® OIICHUBATh Pa3MePbl TEOMETPUICCKHX OOBEKTOB, PACCTOSIHUN MPUOIIMKEHHO (HA TJ1a3).

Buinycknux nonyuum 603modicnocme Hayuumocs:

®  GLIYUCTAMb NEpUMEMP U NIOWAO0b HECIAHOAPMHOU NPAMOY20TbHOU YUeypbi.

Pa3nen «Padora ¢ ntaHHBIMI»

BhIyCKHUK HAYYHTCS:

® YUTATh HECIIOXKHBIC TOTOBBIC TAOJIUIIBL;

® 3aMOJHATH HECJIOKHBIE TOTOBBIE TAOIUIIBL;

® YUTATh HECIIOKHBIC TOTOBBIC CTOJIOYATHIC IUATPAMMBI.

Buinycknux noayuum 603modichocms Hayuumocsi:

®  YUMAMb HECIONHCHbIE 20MOBble KPY208ble OUASPAMMbI,

® Jocmpausamv HECI0NHCHYIO 20MOBYI0 CIONOYAMYIO OUASDAMMY;

® cpasnugamsv u 00006WamMsv UHGOPMAYUIO, NPEOCMABIEHHYI0 8 CIPOKAX U CMOJOYAX HECIO0HCHbIX
maobauy u ouazpamm,

® pacnosHasamv 0OHY U MYy e UHDOpMAYUur, NpedcmasieHHyr0 6 pasHol gopme (mabauysl u
ouazpammol);

® NIAHUPOBAMb HECTONCHbIE UCCAEO08AHUS, COOUPAMb U NPEOCMAsIAmMb NOJIYYEHHYIO UHPOPMAYUIO C
NOMOWBI0 MAOIUY U OUASPAMM NOO PYKOBOOCMBOM Yuumes, pabomas 6 epynne;

® UHMepPnpemuposams UHGOPMAYUIO, NOJIYUEHHVIO HPU NPOBEOCHUU HECLONCHBIX UCCIe008aHULL
(006vsicHAMb, cpasHUu8ams u 0600wWams OaHHbvle, 0eNaAMb 8b1800bl U NPOSHO3bL).

COJAEPKAHUE YYEBHOI'O ITIPEJMETA

1 KJIACC

Tema 1. BeigesieHue cBoicTB npeAMeTOB. BeJIMUMHBI M OTHOLICHUS MeKAy HUMH. OTHOLIeHUe
PaBeHCTBA-HEPABEHCTBA NIPH CPABHEHUH NPEAMETOB 10 BHIOPAHHOMY NPH3HAKY

1. HenocpeacTBeHHOe CpaBHEHHMe NpeIMeTOB IO Pa3HbIM NpH3HAKaMm: ¢opme, LBETY,
MaTepuaiy, JUIMHE (LIUpUHE, BBICOTE), MIIOMIAIH, 00bEMY, KOIHUECTBY (KOMIJIEKTHOCTH IO COCTaBY
qacTeil), Macce, pacHoJOXKEeHUI0 Ha IUIOCKOCTH U B mpocTpaHcTBe. CpaBHEHHME NMPEAMETOB IO 3TUM
IIPU3HAKAM.

[lepumeTp Kak JUIMHA «TPaHULIBD) OO0 IIIOCKON reoMeTpudeckoi (GUrypsl.
[loHATHE O PaBHOBEIMKOCTH M PAaBHOCOCTAaBICHHOCTU (puryp. CyliecTBEHHBIE PAa3TUUUs MEXKY
psIMOH, JTydoM, oTpe3koM. [IpencraBnenue o tomanou, yrie. CpaBaenue yrios. [Togbop nmpeameTon



WA TEOMETPUUYECKUX (UTYpP TIO 33JaHHOMY NPU3HAKY.
2.MoaeaupoBaHHe OTHOLICHHMI PABEHCTBA M HEPABEHCTBA MKy BeJHYNHAMM:
npeAMeTHOe: C TIOMOIIBIO MTOJIOCOK;
rpaguyeckoe:
a) C IOMOUIBIO KOMHUPYIOIIETO PUCYHKA;
0) C TIOMOIIIBIO OTPE3KOB;
3HaKoOBoOe:
a) C IOMOMUIBIO 3HAKOB «=», «F»;
0) c MOMOIIBIO OYKB U 3HAKOB «=», «>», «<» (hopmynsl 4 =B, A > B, A<Bwur. n.).

Knacc BennumH. CpaBHEHHE BEIMYMH C IOMOILBIO IOCPEIHUKA, PAaBHOIO OJHOH M3 HUX.
Tpan3uTuBHOCTH OTHOLICHUHN «paBHO» (ecmi A = Bu B = C, 10 A = (), «bonpuie_menbey (ecnu 4
>BuB>C, 104> C;eciu A<BuB<C,t04<C).

[Tepexon oT neicTBUil ¢ mpeaMeTaMu K cxeme U ¢popmyiie. BoccTraHOBICHHE CXEMBI TTO PopmyTie
u Hao0opoT. [IpeoOpazoBanus cxem u popmyin. CBs3b MEXK1Yy HUMHU.

CpaBHeHue «10 KpacoTey crnoco0oB Hamucanus 1udpsl 1. Kinaccudukanus Bcex umudp Ha
OCHOBAHUU CPAaBHEHMS UX I10 COCTABY JIEMEHTOB U (pOpME Ha TPU I'PYIIIIBL:

a) mudps 1, 4, 7;
0) uudpsr 3, 5, 2;
B) udpsl 6, 9, 8 u 0 1 ux nocieyrollee HaMMCaHUE.

Tema 2. CJ10:keHHEe U BBIYUTAHME BEJTHYUH

1.CnoxeHue 1 BHIYMTAHHE BEJIMYMH KAK CIOCO0 Mepexoa 0T HEPABEHCTBA K PABEHCTBY M
Haodopor. Tpu crnocoba ypaBHHBaHHS BEIMYMH. BBEICHHE 3HAKOB «ILTIOC» M «MHUHYC». BbIOOp
crnocoba ypaBHMBaHHMS B 3aBUCHUMOCTH OT YCJOBHMH ero BbloiHeHUs. OmnucaHue onepanuu
YpaBHHUBAHHS C TIOMOIIBIO cXxeM u Gopmyi. CBsi3b Mexay cxemod u popmyrnoin. M3amMeHeHHEe CXEeMBbI
npu u3MeHeHuu (GopmyIbl 1 Ha060poT. ToxkaecTBeHHBIE TpeoOdpa3oBanus Gopmyt.

Pemenne TekcTOBBIX 3amau (¢ OYKBCHHBIMH JIaHHBIMH), CBSI3aHHBIX C YBEIMYCHUEM HITU
YMEHBILICHUEM BEIMYUH (OTHOIIEHUS «OOINbIIE HA...», «MEHbIIE Ha...»). CocTaBlIeHHE TEKCTOBBIX
3amau o cxeme (popmyne). [logbop «moaxoasmux» Yuces sl PEIIeHHs 3a]]a4l ¢ TOYKH 3PEHUS:

a) CIOKeTa 3a/1a4H,
0) BBITIOJTHUMOCTH JICHCTBUS;

B) BBIMOJHEHUS IEHCTBUS KOHKPETHBIM peOCHKOM (0TOpa Ha JAOMIKOIBHYIO TIOJTOTOBKY).

2.CiokeHHe W BbIYMTAHHE BEJMYHH KAK CMOCO0 pellleHHs 3aJ]a4d HAa BOCCTAHOBJIEHHE
nesoro miaM vactu. [londarue yactu u uenoro. MoaenvpoBaHWE OTHOIICHHM MEXIY 4YacTAMH M
LIEJIBIM B BUJE CXEMbI, POPMYJIbI U 3alIUCH C TIOMOIIBIO «JTyYUKOB» (3HaKOrpapuueckoi 3amucH).

Bsaumorniepexoapl 0T 0THUX CPEACTB (pUKCAIH OTHOIICHHUH K IPYTUM.

BBenenue crenuanbHbIX 0003HaYEHUH UTS 4acTH U 1ieoro: A + 4 = ©

HazBanust KOMIIOHEHTOB MIPH CIIOKEHUU M BBIYMUTAHUU U MX CBSA3b C MOHITHEM YacTH U
L[EJI0TO.

OTHOCHUTENBHOCTh TOHATHS 4YacTu W ueinoro. [logbop «moaxomsmmx» 4duced K Qopmynam.
CocraB oOJHO3HAUHBIX uucesl. Pa30ueHne Ha dYacTU ¥ COCTABICHHE W3 YacTel BETWYMH,
reOMETPUUYECKUX PUTYp Ha TUIOCKOCTH U TEOMETPUUYECKUX TEJ B IPOCTPAHCTBE.

YBenuueHue v yMeHbllIeHuEe BeIMYnHbI. [[OHSATHE HYJIEBON BEJTMYMHBI.
Cko0OKHM Kak 3HAaK, TOKA3bIBAOIINIA JPYTYIO TIOCTIEA0BATEIHbHOCTh BHIMIOTHEHHS ONIEpaluid Hal
BenmuuuHamMu: 4 —B—-C=A4— (B + ().

CBoiicTBa onepaluu CJI0KeHHUS! BEJIMUMH: IEPEMECTUTENBHOE U coueTaTenbHoe. CocTaBieHue u
perieHne TEKCTOBBIX 3a7a4 ¢ OYKBEHHBIMH JaHHBIMH Ha HAXOXACHUE YacTH | 1iesoro. CBs3b 3a/1a4 Ha
ypaBHUBaHME BEJIMYMH C 337]a4aMi Ha HAXOXKJEHUE YACTH U LEJIOTO.

3.MMonsiTue ypaBHenusi. OrnpejnencHUE 3HAYCHHWS OJHOTO W3 KOMIIOHEHTOB C OIOPOM Ha
MOHATHSI «9acTh» — «uenoey. [logbop «moaxomsmux» yrcen K GopmynaM (omopa Ha JOUIKOIBHYIO
MOATOTOBKY) U Hao0opoT. OnucaHue YHMCIOBBIX BBIPAXKEHUN C MOMOIIbIO OYKBEHHBIX (DOpMYN Kak
3a/laya Ha MX BOCCTAHOBJIEHHE. PellleHre NpUMEpPOB «C CEKPETaMH». CIIOKEHUE U BBIUMTAHHUE B



npezeniax JecsiTKa C OMOpPOW Ha JOUIKOJbHYIO MOATOTOBKY. «KpyroBbie» HmpUMEpbI, «MarnuecKue»
TPEYroJIbHUKH U KBagpaTsl. COCTABIEHHUE JEThbMU MPUMEPOB «C ceKkpeTaMm». CpaBHEHUE BBIPAKEHUI
C YHCJIOBBIMH U OYKBCHHBIMHU JaHHBIMH. Perienue 3amad ¢ moMombio ypaBHeHwid. [lombop BMecTo
OYKB MOAXOMASIINX YUCEI K TEKCTOBBIM 3a/1a4aM, BEIPAKEHUSAM, YPABHEHUSIM.
Tema 3. BBeneHue noHsiTUs 4ncaa
Ilepexox oT HENMOCPEACTBEHHOI'0 CPABHEHHS BEJIMYHUH K ONOCPEI0BAHHOMY.
CpaBHeHnue:

a) C TOMOIIBIO TOCPEJHUKA, PAaBHOTO OJHOW U3 CpaBHUBAEMbIX BEJIMYMH (HA OCHOBE
TPAH3UTUBHOCTH OTHOIICHUH);

0) Cc TOMOIIbIO MEpKU [UIsi HU3MEPEHHs CpPaBHMBA€MbIX BEJIMYWH, Oyarogaps KOTOpOH
oOHapyKuBaeTcs KpatHOCTh oTHOIIeHui: A/E u BIE, tne A u B — cpaBHUBacMbIC BEJIUYHMHBI, a F —
TPEThs BEJINUMHA TOTO K€ POJia, T. €. MEpKa.

[ToxGop Mepok, yIOOHBIX TSl U3MEPECHHS JAHHOW BEIMYWHBI, U MOAOOP BEIWYWH, YIOOHBIX IS
u3MepeHus JaHHou Mepkoil. [IpocTeie U cocTaBHBIE MEPKH.

[Toxbop noaxoagmux IpeIMeTOB, UCIIOJIb3YEMbIX B KAU€CTBE MEPKH.

NHcTpyMeHThI: LIUPKYIb, IMHEWKA, YTOJIbHUK. O3HAKOMIIEHUE CO CTAHJIAPTHBIMU MEpPaMHU JUIMHBI,
Ionaan, o0bemMa, Macchl, yriioB.

3HAKOMCTBO C IpyTHUMH BUAAMH BEJIUYHMH: BPEMsI, CKOPOCTh, CTOUMOCTb.

2 KJIACC

Tema 1. BBenenue noHsiTusi ynciia (MpoaosKeHmne)
1. 3agaya HenmocpeACTBEHHOT0 U OMOCPEI0BAHHOIO CPABHEHH S BEJIUYHH:
a) Moa00p MEPKU, paBHOM TaHHOW BeTU4YMHE (IIOBTOPEHUE);
0) moabop MepoK, yIOOHBIX i U3MEPEHHsI BEJIMYUHBI, U MOAOOP BEIHYMH,yJO0OHBIX IS
MU3MEPEHMS TAHHOW MEPKOM.

[Ipocteie u coctaBHble MepkH. [Tog0op mpenMeToB, yIOOHBIX IS KX UCIOIB30BaHUs B KAUeCTBE
MEpKH. 3HAKOMCTBO C TpUOOpaMU W HWHCTPYMEHTAMH, WCIOJIB3YEMbIMU JJISI CpPAaBHEHHUS U
BOCIIPOU3BE/ICHUS BEIMUUHBI CTAaHAAPTHBIMU MEPaMU JJIMHBI, TUIOIAIN, 00beMa, MacChl, YIIIOB.

2.JleiicTBue u3MepeHusi. YNCIIo Kak pe3yibTaT M3MEPEHHUsS] BEIMYMHBI M KaK CPENICTBO Ui e
BOCCTaHOBJeHH. KOMIOHEHTHI JeicTBUs M3MepeHus: BenudnHa (A), mepka (E), gucno (n) u cBs3b
MEXy HUMHU. 3aluCh YMCa KaK pe3yjbTaTa U3MEPEHHUS U CueTa C MOMOIIBI0 METOK, CUHUTAJIOK U C
MOMOIIIBIO UG B pa3IUUHBIX HyMepalusax (apadckas, puMcKasi, CIaBsHCKas U Ap.).

[TocTpoeHne BeMMYMHBI MO MEPKE W YHUCITY; MOJ0Op M HM3TOTOBIICHHE MEPKH M0 3aJaHHOU
BEJIMYMHE U YHUCITY. 3aBUCHMOCTh OJTHOTO M3 TPeX KOMIOHEHTOB (A/E = n) OT U3MEHEHHUs APYrOro Mpu
MIOCTOSIHHOM TpeTheM ((aKTUYECKU peyb UAET 0 (PYHKIMOHAIBLHON 3aBUCIMOCTH).

3.UucnoBas npsimasi. CpaBHEHHE BEJIMYUH C TOMOIIBI0 YHCIOBBIX 3HaueHWi. [loctpoenue
4yucaoBOW mpsaAMoi. M3o0paxeHue uucen Ha YUCIOBOM mpsiMoi (oTpe3koM M Toukoi). Ilonsarue
IIKaIbl. 3HAKOMCTBO ¢ MpHOOpaMu U MpeaIMeTaMH, UMEIOIIMMU IIKAIbI: TWHEHKOH, BecaMH, YacaMu,
MEPHBIMH €MKOCTSIMU, JTUHAMOMETPOM, CITUOMETPOM, TEPMOMETPOM, TPAHCIIOPTHPOM U JIP.

VYcnoBusi CcyniecTBOBaHUS YMCIOBOM MPSMOM, YUCIOBOrO JIy4a, YHCIOBOIO Kpyra: HaJluydue
Hayajla OTCYeTa, HampaBieHUs, eIUHUYHOM Mepku (mara). Yumcmo 0 kak pe3yabTaT H3MEpeHUus
HYJIEBOM BEJIMYMHBI €IMHUYHON MEPKOW U KaK HayaJo OTCYETa HA YUCIOBOU MPSIMOIA.

CpaBHeHue yucen Ha 4yuciioBor npsiMoi. [locnenyroniee u npenpiayiiee ynucia. beckoHeyHOCTh
YUCIIOBOTO psAna. JInHelKa Kak MOJIENIb YUCIIOBOU MPSMOM.

Pemrenue TekcToBbIX 3a1a4. Mcnonp30Banue 1uarpamm.

Tema 2. Ci10:xeHHe H BbIYUTAHHE YHCEJ
1.Pa3HocTHOE cpaBHeHME YHCEJ U CJI0KeHHEe U BHIYUTAHHE YHCeJ ¢ TOMOIIbIO:
a) IBYX JIMHEEK (CTAaHAAPTHBIX M U3TOTOBIEHHBIX ) KaK MOJIEIEH JBYX YHUCIOBBIX MPSMBIX;
0) IBYX YHCJIOBBIX MIPSIMBIX;
B) OJIHOM YUCJIOBOU MPSIMOMA.
2. [IpucunThiBaHNE U OTCYMTHIBAHME KAK HOBbI CIIOCO0 HAXO0KIEHHSI CyMMbI U Pa3HOCTH



B YCIIOBUSIX OTCYTCTBUSI HEOOXOMMOTO YHCIIA JIMHEEK MPU TpeX U OoJiee craraeMblx.

Pemienne u cocraBieHMEe MaTEMaTUYECKHMX BBIPAXKEHUM, ypaBHEHHWM M 3aJad C 3aMEHOMU
OYKBCHHBIX JTaHHBIX Ha YMCJIOBBIC JIaHHBIC (B Mpeaenax aecsaTka). HaxokaeHue 3HAYeHUs YUCIIOBBIX
BBIpOKECHHN cO ckoOkamu. OmpeneineHne W M3MEHEHHE TOpsJIKA JCHCTBHUH C OMOPOHM Ha CXEMy.
Pemenue paznuyHbIX 3a/1a4 Ha

CJI0)KEHHE U BBIUUTAHUE C MTOA00POM:

a) «IOAXOISAIINX) YUCEIT K 3aJJaHHOMY CIOXKETY;
0) CIOETOB K CXeMaM C 3a/IaHHbIMH YUCJIaMHU.

Tema 3. MHOro3Ha4yHble 4YucJjia

1.HaGop u cucremMa Mepok. 3a1aud Ha U3MEPEHUE-OTMEPHBAHKE C TIOMOIIBI0 HAOOpa MEPOK.
VYnopsounBanue 1 0003HaueHHEe MEpoK B Habope. BpiOOp U3 TaHHBIX MEPOK MEPBOH «IIOAXOAALICH
MEpKH. 3amuch pe3ysibTaTa M3MEPEHHs] BEIMYMHBI HAOOPOM YIOPSAJOYCHHBIX Mep (0T OombIuel K
MeHblleil) B popme Tabmauipl. CBsi3b «HOMEpa» BBIOPAaHHOW MEpPKU C KOJMYECTBOM LU(pP B 3alMcH
yucina. [lonstue paspsna. 3amaga Ha HEOOXOIUMOCTH YCTAHOBIICHHUS! OTHOLICHUS MEXIY MEpKaMHu.
OTHoOIIEHHUE «B... pa3 0OJbILIEY», «B... pa3 MEHbILIEY. PemeHue 3a1a4 ¢ 3aJaHHBIM OTHOILIEHHEM. 3aMeHa
TAOIUIIBI IJIS1 3aIUCH PE3yJIbTaTOB H3MEPEHHSI «3aTrOTOBKAMM.

Ilepexon ot Hadopa mepox, B KOTOPOM OTHOILLIEHUE MEXIY MEPKaMU IIPOU3BOJIBHOE, K CUCTEME
MEpPOK C OCTOSIHHBIM OTHOLIEHHEM MEX1y HUMH (OCHOBAHUE CUCTEMbI CUMCIICHHUS).

2.Ilo3uuoHHbIe cUCTeMbl cuMciaeHus. [[oHATHE MHOTrO3HAYHOrO MO3UIMOHHOIO YHCa Kak
pe3yJibTaTa U3MEpPEHUs BEIMYMHBI CHCTEMON MEPOK € 3aJaHHBIM OTHOLIEHHEM (OCHOBAHHE CHUCTEMBI).
UreHne M 3aluCh YUCENl B PA3IMUHBIX CHCTEMaxX CUUCICHHs. MecTo Hyld B 3allMCH MHOI'O3HAYHBIX
yucen. [loHaTtue 3Hauamero Hymsl B 3allMCH MHOTO3HAYHOrO yucia (KOrja HyJdb B CEpEIMHE U Ha
KOHII€) M He3Hauallero (mepeja crapmum paspsiiom). CpaBHEHHE MHOTO3HAYHBIX YUCEI C IMOMOIBIO
YUCJIIOBOM MpPAMOW M TIOPa3psJHOE CPAaBHEHHE YHCEN, B3ATBIX B OJHOW CHCTEME CYHMCIICHMS.
IIpencraBienue yuciaa B BUAE CyMMBI Pa3psIHBIX CIaraeMblX, 3aMEHA CyMMBbI pa3psaHbIX CIaraéMblx
YHCIIOM.

3.lecATHYHASA CHCTeMa CYHCJIEHHS KAK YaCTHBIA ciay4ail NO3MIMOHHOW CHCTEMbI
cyucJeHusl. YTeHue u 3amuch JII00bIX MHOTO3HAYHBIX uncen. Ha3BaHUS mepBbIX YEThIpEX pa3psioB.
CpaBHEHNE MHOTO3HAYHBIX YHCEN.

Pemrenue TeKCTOBBIX 3a7ad.

Tema 4. Ci10:keHre M BBIYMTAHNE MHOTO3HAYHBIX YHCEJI
B Pa3HBIX CHCTeMaX CYUCJICHUSs

1.ITocTaHoBKA 3aJa4YM Ha CIOXXEHHE M BBIUMTAHWE MHOTIO3HAYHBIX YMCEN KaK IEPEXOA OT
croco0a MPUCUYUTHIBAHUS M OTCUMTHIBAHUS K KOHCTPYUPOBAHHUIO CIIOCO0A BBIMOIHEHUS JIEUCTBUN «B
CTOJIOUKY.

2.KoncTpynpoBanme cnocoda cj10:keHusi U BBIYUTAHUSI MHOTO3HAYHBIX YK Cel.

Ilopa3psAqHOCTD CIOKEHUS U BBIUUTAHUS KaK OCHOBHOW IPUHIIMII IIOCTPOEHUS 3TUX ACUCTBHM.
3anuch NPUMEPOB «B CTOJIOUK», B KOTOPHIX MMEIOTCS YMCIIa C OJAMHAKOBBIM M Pa3HBIM KOJINYECTBOM
pas3psioB.

Omnpenenenue pa3psiioB, KOTOPBIE <«TIEPETIONHSIOTCS) IMPH CI0XEHUH, MYyTeM CpaBHEHUS
CYMMBbI OJJHO3HAYHBIX YHMCEJ B pa3psl€ C OCHOBAHMEM CUCTEMBI cuMciaeHus. Onopa Ha cOCTaB 4yHcia
— OCHOBaHHE cucTeMbl cuncieHus. «Pa3duenne» pa3psioB npu BeYUTaHUU. OnpeiesieHue CUITbHBIX
U cnalplx Mmo3uIMid uucen B paspsae. Ompenenenue konuyectBa mudp (paspsaoB) B cymMmMe U
Pa3HOCTH.
3amada Ha HAXOXKJCHHUE 3HAUYEHUS KaKIOW pa3psaHON eanHUIbl (HU(pPbI KaKA0ro paspsiia)

MCKOMOM cyMMBbl WM pa3HOCTH. [locTaHOBKa 3a/lauM Ha HaXOXJAEHHWE CYMMbI OJHO3HAYHBIX YHCEIN
(TabMu4HbIE CITydau CIOKEHHsI) M 0OpaTHOM 3a/1auM Ha BHIYUTAHHE.

CocraBneHre 1 nog00p MOAXOAAIIUX MaTEMaTHUYECKUX BbIPAKEHUH ¢ MHOTO3HAYHBIMU YHCIaMH
JUI PELIEHUs] TEKCTOBBIX 33/1a4, B TOM YHCJIE 3a/1a4 Ha IOCTPOEHHUE JUarpamm.

3. Tabnu4uHoe cjioKeHHe H BbluuTaHmMe. [locTpoeHHe TaOJIUI] CIIOKEHUS OJTHO3HAYHBIX YUCEIT
Ha MHO>KECTBE LIEJIbIX HeoTpULaTenbHbIX yrcen. Tabnuua [Tudaropa.



HccnenoBanue tabauipl ciaoxenus. Mcnons3oBanue tabmuib! [Indaropa kak cripaBouyHuKa.

[locraHoBka 3ajmauM 3amOMHHAHUSA TAOJUYHBIX CIy4yaeB M BbIIEICHUE «TPYIHBIX» CIy4aeB
CIIO)KEHHSI C TEPeXOoJ0M uepe3 JeciaToK. VcciemoBanue 3aBUCUMOCTH LUGPHI B paspsijie €IUHUI
CYMMBI OT U3MEHSIOLIErOCs CIaraéMoro Kak OCHOBbI HEIPOU3BOJIBHOIO 3alIOMUHAHUS CYMMBI.

Haxoxxaenne cyMMbl MHOTO3HAUHBIX 4Hcel. Pelienne TeKCTOBBIX 3a/1a4, B KOTOPBIX OYKBEHHBIE
JaHHBIE MOTYT OBITh 3aMEHEHbl MHOTO3HAa4YHBIMU unciamu. COCTaBlIeHHWE W pElICHUE YPaBHEHMIA,
MaTEMaTHYECKUX BBIPAXKEHUHM ¢ MHOTO3HAYHBIMU YMCIIAMHU I10 CXEME.

Boigenenue TaOnuuyHBIX cliydaeB BbluMTaHusA. KoHCTpyunpoBaHHME cmoco0a BBIYMTAHUS C
IIepexo/ioM uepe3 JaecsaTok. [TuceMeHHoe ciokeHne U BHIYMTAHHE MHOI'O3HAUHBIX YMCEll, 3aJJaHHbIX B
3a/1a4ax, ypaBHEHUAX U BbIpaKeHUAX. Mcrionb30BaHME KAJbKYIATOPA IIPU IPOBEPKE.

KoHcTpynpoBanue npueMoB yCTHOTO CIIOXKEHMSI M BBIYUTaHHUSI MHOIO3HAUHBIX YHCEJ, KOTOPbIE
CBOJATCS K BHETAOIUYHBIM ciiydasim B nipenenax 100.

Pemienue TekcToBBIX 3a1a4.
3 KJACC
Tema 1. [lonsiTHe YMHOKEHUS U JIeJI€HUS

1. YMHoOkeHHe KaKk cmoco0d W3MepeHMsl BeJIMYHMH, CBS3aHHBIM C IEPEXoJOM B Ipoliecce
MU3MEPEHUS K HOBBIM MEPKaM.

[TocTtaHoBKa M pelieHHe 3a/1a4, TPUBOAAIINX K U3MEHEHHUIO eIWHUIl u3MepeHus. [ paduueckoe
n3o0paxeHne ymMHoxkeHus. OlieHKa pa3TuYHbIX OTHOIICHHU MEX1y BEIMYUHAMH U UCXOTHOW MEPKOIA:

a) KOTJla U3MEpPEeHUEe yA00HO MPOU3BOIUTH UCXOTHOU MEPKOM;

0) Korna AJisd u3MepeHHs HyKHa JOTMOIHUTENbHAs (IIPOMEKYTOYHAs) MEPKa.
Konctpyuposanue hopmMyssl BUAA «I10 @ B3ATh 8 pa3y:

A/E=a .s.

BBenenne tepmuna «ymHOKeHHe». [lepexon ot cioBecHOi Ghopmbl K TpaduuecKo, 3HAKOBOW U
obparno. KonctpyupoBanue crocoda 3aMeHbl JIF0O0r0 MPOU3BEACHUS ABYX YHCEN OJAHHM YHCIIOM B
MO3ULMOHHON (opMeE B JIECATUYHON CHUCTEME CUMCIEHUS KaK YHUBEPCAJIbHOIO crioco0a CpaBHEHUS
BEJINYUH, ONIMCAHHBIX B BUJIE IPOU3BECHUSA:

a) C IOMOIIIbIO YHCIIOBBIX MPSAMBIX WIH JBYX JINHEEK;

0) c onopoif Ha OTHOILEHHE YacTell M LEeNoro, T. €. Ha CBA3b YMHOXKEHHUS CO CIIOKEHHEM (B
dbopmyIe a ' 6 = ¢, TI€ @ — 4acTh, 8 — KOJIMYECTBO YacTel, ¢ — IIEJI0e).

Perienne TeKCTOBBIX 3ajay, BKIIOYAIOLIMX OTHOIIEHUE «OOJbIIE B... pa3», «MEHbIIE B... pa3y,
KaK HOBBIM crioco® ypaBHHBaHUA BenuuuH. KpaTtHoe cpaBHeHue BennuyuH. Vcnonb30BaHue 1uarpaMm
IIPY PELICHNN 3a]au.

2.Jlesienne Kak JAeiicTBHE MO ONpe/Ie/IeHHIO:

a) IPOMEKYTOUHOW MEPKH — JIEJICHUE «Ha YacTH»;

0) yKcia MPOMEKYTOUHBIX MEPOK — JEJIEHUE «II0 COAECPKAHUION.

TpexuneHHocTh omnepaunu yMHOXeHUsA. MccnenoBaHue 3aBUCHUMOCTH MEXAY BEIMYHMHOM,
MPOMEXKYTOUHOM MEPKOW U MX KoJaudecTBOM. CBsi3b JIeJIeHUsI ¢ BhIYMTaHUEM. BBeneHue Ha3zBaHUil
KOMIIOHEHTOB NPH YMHOXXE€HUM U JEJIEHUH U MX CBSA3b C MOHATHEM LEeNoro u yactu. I'papuyeckoe
MOJIETUPOBAHUE JIEJICHUS. 3aBUCUMOCTb pPE3yJbTaTOB YMHOKEHHUS U JIEJIEHUS OT W3MEHEHUs
KOMIIOHEHTOB U HaoOopoT. PemieHune M cocraBieHue MO cCXeMaM TEKCTOBBIX 3ajlay, ypaBHEHMH,
MaTEeMaTHYECKHUX BbIPAKEHUH.

Tema 2. CBoiicTBa YMHOKEHHUS

[IepemecTuTenpHOE CBOWCTBO YMHOKEHHs. BBIYMCIEHHMS C OMOpOM Ha NEPEMECTUTEIBHOE
CBOMCTBO.

CouerarenbHOE CBOMCTBO M BBIUMCICHHUS C OMOPOM Ha HEro. PacnpenenutesnbHOE CBOMCTBO
YMHOXEHHSI OTHOCUTEIIBHO CJIOKEHUS U BbIUMTaHMs. [IOpsIOK BBIOJHEHUS AEHCTBHM, MU3MEHEHHE
MOPSIAKA BBINIOJIHEHUS IEUCTBUIM C OMOpPOM Ha cxeMy. lIprembl yCTHBIX BBIYMCIEHMH C ONOPOM Ha
CBOMCTBA CJI0XKEHUS U YMHOXEHHUs. PaninoHambHbIe criocoObl BHIYMCICHUH.

Penrenne TeKCTOBBIX 3a/1ad.



Tema 3. YMHOKeHUE U [1eJIeHMe MHOTO3HAYHBIX YHCeJI

1.ITocTanoBKa 3a1a4M HAXO0KAEeHHUS POU3BeIeHHS] MHOTO3HAYHBIX YHCeJI.

2.KoncTpynpoBanme crioco6a yMHOKEHHUSI MHOTO3HAYHOTO YMCJIa HA OJJHO3HAYHOE KaK OCHOBBI
JUIS YMHOXXEHHS MHOTO3HAUHOTO 4YHCJia Ha MHOTO3HAuHOE. BpljeneHue NmpUHIHMIA MOPa3psIHOCTU
BEITIONTHEHUS JieicTBUsA. KOHCTpyrnpoBaHHe crioco0a HaxXOKICHHs pe3ylibTaTa Kak MOClIe0BaTeIbHOe
HaXO0XIACHUE:

a) pa3pslioB, KOTOPHIE «IIEPEIOTHIIOTCS;

0) konmuecTBa U(pp B pe3ynbTaTe;

B) UG PBI KAXKIOTO pa3psa.

3.IlocTtaHoBKa 3aJa4u COCTABJIEHUS] TAOJMIbI YMHOXXEHHS OJIHO3HAYHBIX 4YHCeN (TaOIHIIbI
[Tudaropa), Bkimtovas ciaydan ymHoxkeHus Ha 0 u 1. Ymuoxenue wa 10, 100, 1000 u 1. 1. Cioco6s1
paboThI ¢ TabIHUIIEH KaK CO CIPABOYHUKOM.

4. TlocTaHOBKA 3a7a4YM 3aNOMHHAHUS TaOJHIIBI YMHOXCHHS M PAaCCMOTPEHHE  KaXIOH
Ta0JIMLBI B OTACIBHOCTH.

Tabnuma ymMHOXeHUS Ha 9 M COOTBETCTBYIOIIAs TaOnHWIa JENCHUS, YMHOXCHHE JFOOBIX
MHOTO3HA4YHBIX YHCEJ, 3alMHCaHHbIX ¢ momomibio mudp 0, 1, 9, Ha m0O60E OJHO3HAYHOE YHCIIO C
OMOpOl Ha TMEPEMECTUTEIHHOE CBOMCTBO YMHOXKEHHS; YMHOXXEHHME «B CTOJOMK» Ha 4YHMCHA,
okaHuuBawmuecs Hyiasmu: 90, 900, 9000 u T. 1.

Tabnuna ymHOXeHuMss Ha 2 u TalOnuma JeJIeHUs; YMHOXXEHME MHOTO3HAUYHbIX YHCE],
BKJIIOYAIOLIEe YMHOXKEHUE Ha 9 u 2. YmHoxenue Ha 20, 200, 2000 u T. 1.

5. Jlenenne ¢ ocTaTKOM M ero rpadudueckoe mpejacrabieHue. JlereHue ¢ oCTaTKOM B ciydae,
Korja JenuMoe MeHblie aenutens. Heo6xoanMble U JOCTaTOYHBIE YCIOBUSI HAXOXKJICHUS pe3yibTara
JICJICHUS C OCTATKOM.

Pemennie TeKCTOBBIX 3a1ad.

6. Tadauibl YMHOKeHUsI U JiejieHust Ha S 1 6, 4 1 Ha §, 3 U 7. YMHOXCHHE MHOTO3HAYHBIX
Yrcell Ha OJHO3HAUHbIC YKCIa U pa3psaHble eQUHUIBL. [IpueMbl YCTHBIX U MUCbMEHHBIX BBIUYMCICHUN
P PEIICHUHN YPAaBHEHUH M TEKCTOBBIX 3a/a4, B KOTOPHIX OYKBCHHBIC JJAHHBIC MOTYT OBITh 3aMEHEHBI
TaKMMH YUCJIaMH, C KOTOPBIMH YYalllecss MOTYT BBIMOIHATH ACUCTBUS. Y MHOKEHHE MHOTO3HAYHBIX
YHUCEN Ha pa3psIHbIC €IUHUIIBI.

Pelenne TeKCTOBBIX 3aa4.

7. Knacebl uncen. Cerka kjaccoB. UTeHne M 3amuch MHOTO3HA4YHBIX uucen. OmnpeneneHue
KOJIMYECTBA JIECSTKOB, COTE€H, THICSY U T. 1.

Omnpenenenre KOIMUECTBA MUQP B 3aMUCH MHOTO3HAYHOTO YKCIIA IO CTapIIeMy pa3psiay.

Z[eﬁCTBHH C MHOTO3HAYHBIMH YHCIaMHU. TEKCTOBEIC 3aa4H.

8. YMHoOkeHMe MHOr0O3HA4YHOrO 4YMCJa Ha MHorosHauynoe. KoHcTpyupoBaHue croco0a
YMHOKE€HHSI MHOTO3HAYHOTO 4YMCJIa HA MHOTO3HAYHOE M 3alKCh €ro B BuAe Mojaenu. OnpeneneHue
qucia IUdp B MpOoU3BENEHUHU. PelieHne M cocTaBlieHWE ypaBHEHHI, MaTeMaTHUYECKUX BBIPAKEHUH,
TEKCTOBBIX 33]1a4 IO 33/IaHHBIM CXeMaM 1 Ha00O0pOT.

9. JlejieHue MHOTO3HAYHbIX umces. KoHcTpynpoBaHue croco0a JeleHHs MHOTO3HAYHOTO
YUClia Ha OJHO3HAYHOE: NPHUHIMIBI MOPA3pAIHOCTH INpu JeieHuu. lloctaHoBka 3amauu JeneHus
JIFOOOr0 MHOTO3HAYHOI'0 YKCJIAa Ha JII000E€ MHOIO3HAYHOE:

a) ompe/eNieHre IEPBOr0 HEMOJIHOTO JIeTuMoro(pa3oueHue);

0) HaXOX/IEHUE KOJIMYECTBA LIU(PP B YACTHOM;

B) HaXOXJEHUE «II0JCKA30K» NpPH JEJICHUU MHOTO3HAYHBIX YHCEN, C OMOpOHM Ha KOTOpbIE
MPOUCXOAUT TMOAOOP HU(PH B YACTHOM. YMHOXXEHHWEM, a He JeJICHHeM moabupaercs mudpa B
YaCTHOM.

10. HaxoxaeHue 3HAYEHHMSI YMCJIOBOI0 BbIPasKeHMsl, COACPIKAIIETO ICJICHUE MHOTO3HAYHOIO
yycia Ha MHorozHauHoe. [lopsaok nelcTBHIl B MaTeMaTHMUYECKUX BBIPAXKEHHSIX, COCTABICHHBIX W3
MHOTO3HAYHBIX YHCET W BKJIIOYAIONUX Bce apudmMernueckue mAeicTBusa. Vcmonb3oBaHue
KaJIbKYJIATOPA JIJIs1 TPOBEPKHU.

Pemenue 3amay u ypaBHEHHMIl Ha BCe JCWCTBUS C MHOTO3HAYHBIMH duciamu. OToOpa)keHue



nH(OpMaIIH, COJepKAIICHCs B TEKCTOBBIX 3a7a4aX, B BUJIE TUArPAMMBI.

Tema 4. JlelicTBUSI C MHOTO3HAYHBIMHU YU CJIAMU

1. Ilopa3psigiHOCTh BBINOJHEHUS BCeX [IelCTBHII ¢ MHOrO3HAYHBIMH YHCJIAMH KaK
OCHOBHOH NMPHUHILIXI TIOCTPOEHUs 3TUX JeiicTBuil. (Pedmekcust.)

3anuch U BHINIOJHEHHUE CIOKEHUS, BBIYUTAHUSI, YMHOXKECHHS U JICTICHUS «B CTOJIOUK.

2. Kaaccuukanusi yCTHBIX M NHCbMEHHBIX BBIYHCJIEHMHA. AHAIU3 WU3BECTHBIX JIETAM
CHOCO0OB YCTHBIX U MUCbMEHHBIX BHIYMCICHUI, COIEPIKALIUX:

a) CJI0)KCHUE U BBIUUTAHUE;

0) YMHOXKECHHE U JICJICHUE.

3. IlpueMbl YCTHBIX BhIYMCJIeHUI: ymMHOKeHHe Ha 11, Ha 101, ymHOKeHHe U eneHue Ha 25 u
Ipyrye 4ucia.

4. Ilpusnaxku aeaumoctu: Ha 2, 5 u 10; Ha 4, 25, 100; na 8, 125, 1000; na 9 u 3. Ilpusnaku
JIETUMOCTH Ha 6, 15, 36 u apyrue Kak OJJHOBpEMEHHasl ONopa Ha U3BECTHBIC MPU3HAKHU JIETMMOCTH Ha
2,3,4,5,9urT.n.

5. PelleHne TeKCTOBBIX 3aJa4, BKIIOYAIOUIMX HEOOXOJAMMOCTh HCIOJB30BaHUS IMPU3HAKOB
JETUMOCTH.

4 KJIACC

Tema 1. MHOro3Ha4yHbIe YHUCJIA U IeCATHYHBbIE JPO0OH KaK
YACTHBIH CJIy4ail MO3UUUOHHBIX CHCTEMATHYECKHUX APolei

1. leiicTBus1 ¢ MHOTO3HAYHBIMHU Yucaamu. [loBTopeHue

2. U3mepeHne BeJIUYUH:

a) aHaJIM3 yCJIOBMI, IPU KOTOPHIX MOJYyYAETCs: OJJHO3HAYHOE YMCII0; MHOTO3HAYHOE YUCIIO B
Pa3IMYHBIX CUCTEMAX CUUCIICHHUS;

0) IOCTaHOBKA 3a0auu 60CNPOU36e0eHUs GeIUYUHBI MEHBIIIEH, YEM 3a/laHHasl UCXOAHAs
MEpKa;

B) Habop M cHuCTeMa MEpOK MEHbIIUX, 4YeM ucxonHas. lloctpoeHue cucmemwvt mep ¢
MOCTOSIHHBIM OTHOIIIEHUEM MEXJy HUMH (OCHOBAaHHE CHUCTEMbl CUHMCIEHHs), B TOM YHUCIE U C
otHoIieHuem 10;

') 3allUCh pe3yJbTaTa U3MEPEHUS BEIUYMHBI C MOMOIIbI0 CUCTEMBl YKPYMHEHHBIX MEPOK U
CUCTEMbl yMEHbIIEHHBIX Mepok. Tabmuunas ¢opma 3amucu, BBeAcHHe 3amnsToi. [lozunmoHHbIE
cUcTeMaTU4Yeckhe JpoOM B pa3HbIX CHCTEMax CYMCICHHSA. 3HAKOMCTBO C 3alMChbi0 pe3yibTaTa
n3MepeHnus B popme o0bikHOBEHHOM apoOu. (Hampumep: 0,13 = 1/3 umm 0,25 =2/5.)

3. 3anuch M YTeHHe AeCITHYHBIX Jpodeii. MecTo NecITUYHBIX ApoOeH Ha YMCIOBOM MPSIMOI.
CpaBHeHHE JAECATHYHBIX JApoOei ¢ MOMOIIbI0 YUCIOBOM mpsMoi. IIpuHIMN MOpa3psAHOCTH HpU
CpPaBHEHHU CHCTEMAaTHYECKUX MO3UIUOHHBIX Jpobeil. IlocTpoeHue BenMUMHBI MO 3aJaHHOU
MO3UIIMOHHON MM OOBIKHOBEHHOW ApoOu M HcXoAHoW Mepke. OKpyrieHHe AECATHUYHBIX Apodel ¢
M30BITKOM U C HEJOCTATKOM.

4. JlelicTBUSI ¢ MHOIO3HAYHBIMH YHCJIAMH M JAeCATHYHBIMH JpodsiMmu. CloxeHue Hu
BBIYMTAHUE JIECATUYHBIX APOoOEH. YMHOXKEHUE U JeNeHHe JeCATUIHBIX apodeit Ha 10, 100, 1000 u T.
1. CoxpaHeHue 4yncia Ipy MocIe10BaTeEIbHOM YMHOKEHUU U aAeneHuu ero Ha 10, 100, 1000 u 1. 1.

KoncTpynpoBanue ciocoba yMHOXKEHHS IECATUUHBIX IpO0eil U esenHns, Korjaa AeauTellb —
quca0 HaTypaibHoe. CBeleHue ciaydas JeNIeHUs Ha JECATUYHYIO JApo0b K JEJICHHUIO Ha HaTypalbHOE
YUCIIO.

Muxkpoxkanskynsatop. [IpoBepka AelCTBHII € pa3IW4YHBIMHM BHJAAMH 4YHCET C IIOMOIIBIO
MUKPOKaIbKYJISTOpPA.

Pemenne n cocraBieHHe TEKCTOBBIX 3aJay, YpPaBHEHUN M MaTEMaTHUYECKUX BBIPAXKEHHUH C
JecATHIHBIME Ipo0simu. HaxoxaeHune npodu OT 4nciia U Yrciia 1o ero Apoou.

5. CranaapTHble cucTeMbl Mep. J[eficTBUS ¢ YUCIIOBBIMU 3HAYCHUSIMHU BEMYMH. JlecsaTuyHble
npodu U cTaHgapTHble cucteMbl Mep. [lepeBo onHUX Mep B Apyrue. Mepbl ATUHBI, MJIO0LIAA1, MACCHI,
obbema.



JIeficTBUS ¢ YMCIIOBBIMU 3HAUYEHHUSIMU BeIMYMH. PellleHne u cocTaBieHHe TEKCTOBBIX 3aj1ad,
TpeOyIomuX Moadopa «IOAXOASIINX» K NaHHBIM YHCIAM CIOKETOB U «IOAXOASIINX» K TAaHHOMY
CIOXKETY YHCE.

Henbru xak mepa croumoctd. Bamotel B Poccun, Amepuke, ctpanax CHI'. Kypc omanux
BAJIIOT 110 OTHOUIEHUIO K JpyruM. CTaHAapTHBIE MEPhl U3MEPEHUS BPEMEHU: BEK, IO/, MECSLI, HEIEIs,
CYTKM, 4ac, MHHYTa, cekyHaa. CTraHgapTHble Mepbl U3MEpEeHHs YIJIOB: Ipajlyc, MUHYTa, CEKYyH]a,
paauas.

Yucno kak pe3yapTaT KPaTHOTO OTHOIICHHUS UIMHBI OKPYKHOCTH K IMAMETPY, T.€. KaK YHUCIIO0
pazuaH B MOJIYOKPY>KHOCTH.

Tema 2. [lepumerp, miomaab, 00beM

1. [lepumeTpbl Pa3JIMYHBIX IJIOCKUX (QUIYP M CHOCOOBI MX BBLIYHCJIEHHS.

CpaBHeHHUE MTEPUMETPOB PA3TUYHBIX (DUTYP C TIOMOIIBIO MMOCPEIHUKA (HAPUMED, TIPOBOJIOKU H
T. 11.). @opMmyIIbl IEpUMETpa MPSMOYTOJIbHHUKA, TPEYTOJIbHUKA, TTapaJUIeTIorpaMMa, TPANeui U APYTrHuX
TEOMETPUUYECKUX (QUTYp, BKIIOYAs MPABUIbHBIE MHOTOYTOJIBHUKU. BBIUKCICHHE MEPUMETPOB
reoMeTpuuecKkux Quryp u Quryp mnpou3BOibHONH (GopMbl (rpaHuIlbl GUTYP — KpUBBIE IJIMHUK).
Hcnonb3oBaHne THOKHX MEPOK.

2. Maomaan reomerpuyecknx ¢uryp. HemocpeacTBeHHOE M ONOCPEIOBAHHOE CpPAaBHCHHE
wiomaaed  reomerpudeckux  ¢uryp.  M3MmepeHwe — Imiom@aaM  OPSIMOYTOJbHUKA  MyTeM
HETOCPEJICTBEHHOTO0 HAJIOKCHUSI MEPKH, B TOM YHCJIE KBaJPAaTHOTO CAaHTHMETpPa, 3aMEHa 3TOrO
croco0a U3MEPEHNEM JITHH CTOPOH.

dopmyita IOl MPIMOYTOJdbHUKA: S = a " b.

N3mepenune tuiomany mpsMOYTOJBHOTO TPEYroJbHUKA KaK HAXOXKICHHE TOJOBHHBI IUIOIIAN
COOTBETCTBYIOIIECTO MPSIMOYToJbHUKA. DOpMyIIa TUIOIAAH PSIMOYTOJIBHOTO TPEYTOJIbHUKA!

S=1(a Db):2 rne awunb — mmMHB CTOPOH NPSAMOYrOJILHUKA, COCTABICHHOIO M3 JBYX
OJIMHAKOBBIX TPEYTOJIbHUKOB.

[Touck 1BYX W3 TpeX CTOPOH NPSIMOYTOJBHOTO TPEYrojdbHUKA, H3MEPEHHUE KOTOPBIX
MO3BOJISICT BBIUUCIIUTH €T0 TUIOIA/Ib. BHIOOP MPSAMOYTOIBHBIX TPEYTOJILHUKOB CPEIU TIPOUHUX.

Buner TpeyrompHumkoB. IlocTaHOBKAa ©W  pemieHWE 3aJaud  HAXOXKJICHUS IUIOMIAICH
HEMpPSIMOYTOJIbHBIX TPEYTOJILHUKOB MyTeM pa3OueHuss X Ha OpsaMoyroiibHble. Dopmyna muiomanu
MPOM3BOJILHOTO TpeyroibHuKa: S = (@ " h) : 2, rme h — BricoTa TpeyroabHUKA.

Haxoxnaenue miornianeit reomeTpudeckux (Gpuryp mytem pazOueHus: Wiv NepeKpanBaHus UX
Pa3IMYHBIMHE CIIOCOOAMH Ha TPEYTOJILHUKH WM MPSIMOYTOJbHUKH. [TOMCK parMoHa bHBIX CIIOCOO0OB
pazbueHus Gurypsl A BBIYHCIEHUS e€e Iuomand. I[linomans MNpaBUIBHOTO —7-YTOJNBHHKA.
Berancnenue miomasaei pa3IuaHbIX TEOMETPHIECKUX QUTYP.

[Tanerka xak mpuboOp AJg U3MEpPEHUs IJom@aae Guryp npousBoJIbHON (GOPMBL. ANTOPUTM
W3MEpEHUs TUIONIAJI C TOMOIIBI0 TAJIeTKHA. PelmeHre TEKCTOBBIX 3ajad, BKIIFOYAONIUX TOHSTHUS
TUIOLIA/IA U TIEpUMETpA.

3. O0bemMbl reoMeTpUYECKUX Teld. V3mepeHue oObeMa NPSIMOYTOJEHOTO IMapalIeIICIHIIea
MyTeM 3aroJHEeHHs ero KyOM4eCKUMU MepKaMH M 3aMeHa Croco0a HeMmOoCPeCTBEHHOTO BIIOKEHUS U
nepecyeTa MEpOK BBIYUCIICHUEM IMPOWM3BEACHHS TPEX W3MEPCHHM: JJINHBI, IUPWHBI, BBHICOTHI — H
HAXOXKJICHUEM C MX MOMOIIbI0 o0beMa (V = @ . 6 . ¢) WM MPOU3BEACHUS TUIOMIAIN OCHOBAHHS Ha
Beicoty (V =S H).

OO0muit  TOaXoJ K  BBIUMCICHHIO  O0bEeMa  JIOOBIX  «IIPU3MOMOAOOHBIX» U
«ITAPAMHJIONIOTOOHBIX» T€OMETPUICCKUX TEIl.

Tema 3. AHaIM3 pelIeHUsI TEKCTOBBIX 33124
1. Crpoenne 3amauu. Kparkas 3anuch 3agaun. Cxemsbl. YpaBHenus. KpaTkas 3amnucek
YCIIOBUS 33/1a4yll KaK HOBOE CPEJICTBO MOJIEIMPOBAHUS, KOI/la TEKCT 3a/laH B KOCBEHHOU (opme min
COZIEPKUT OOJIBIIIOE KOJTUYECTBO JAHHBIX.
BoccranoBneHnne TekcTa 3ajadd IO KpaTKOM 3amucu U HaoOOpoT. MarpuuHas ¢opma
KpaTkoW 3amucu (Tabnuna) JUis 3a7ad, CBSI3aHHBIX C IMPOMOPIUOHAIBHOM 3aBUCHUMOCTBIO MEXIY



BEJTMYUHAMU.

[IpeoOpazoBanme KpaTKOW 3aMMCH K BUIY, YAOOHOMY IJisi TpauUUecKOTO MOAEITUPOBAHUS
(cocTaBiieHUE CXEMBI).

CocraBiieHne cxeMmbl MO KpaTKOW 3amucu U HAoOOpOT. BhijeneHue paBHBIX BEIMYUH U
COCTaBJIEHHE ypaBHEHMI mo cxeme. CocTaBiI€HHE pa3HbIX YPAaBHEHMH 110 OJHOM M TOH ke cXeMe Ha
OCHOBE BBIOOpa 0003HAYEHHUS HEW3BECTHON BEIUYHMHBI U BBIPAKEHHE OCTAIbHBIX HEU3BECTHBIX
BEJIMYHMH Yepe3 MEePBYIO.

CocraBiieHue K 3ajJ1adyaM ypaBHEHUH, yIOOHBIX i pemieHus. [IpeoGpasoBanue ypaBHEHUN
Ha OCHOBE NpeoOpa3oBaHUs CXEM. 3aBUCHMOCTh HM3MEHEHHsS YpaBHEHHUS OT M3MEHEHHUS CXEMBbI U
Hao000pOT.

2. 3ajauu Ha «mpoueccbl». Bpems u ero nsmepenue. [lonsrue o ckopoctu. OOmmiA moaxox K
PEIICHNIO TEKCTOBBIX 3aJ1a4, CBA3aHHBIX C IPOMOPIUOHAIEHON 3aBUCUMOCTBIO MEXKAY BEIMUNHAMU:

a) Ha IBWKCHUE (BBIACIICHUE XapaKTEePUCTHUK IBM)KCHUS: BPEMEHH, CKOPOCTH, PACCTOSTHHS —
U CBSI3U MEXAY HUMH);

0) Ha KYIUTIO_TPOJIAaXKY;

B) Ha paboTy (IPOU3BOIUTENBLHOCTD TPY/a, BpeMsi, 00beM padoT);

I') Ha U3TOTOBJICHUE TOBapa (pacxo]] TKAaHW Ha OJIHY BEllb, KOJIWYECTBO BEILIeH, 00N
pacxoj) u T. II.

CocraBJ/ieHHe KPATKOii 3aNMCH 32/1a4¥ B BUJIC TaOJIHIIBI:

a) Ha BCTPEUHOE JIBUKEHHUE;

0) Ha IBM)KEHHUE B IPOTUBOIIOJIOKHBIX HAMIPABICHUAX M B OJTHOM HarpasieHuu. [lonsarue

CKOPOCTH YAaJICHUS U CKOPOCTU COMUKECHHUSI.

TEMATHYECKOE INTAHUPOBAHHUE

1 kaace (132 4.)

Ne Pa3znea, rema KoauuecTBo yacos
n/n
1. | Beigenenue cBOMCTB MpeaAMETOB. BeTHMUMHBI U OTHOIICHUS MEXIY 68

HuMu. OTHOIIEHHE PaBEeHCTBAa-HEPABEHCTBA NPU CPaBHEHUU
IIPEIMETOB 110 BHIOPAaHHOMY IIPU3HAKY

2. | CnoxeHue U BLIYUTAHUE BEJIUYUH 52
3. | Beengenue nousTus yncia 12
HTroro 132

2 kaacce (136 4.)

Ne Pa3pen, tema KosmyecTBO 4acoB
n/n
1. | Beegenue noHsTHs yncia (IPOJOHKEHHE) 35
2. | CioxeHue U BEIYUTAHUE YHCENT 24
3. | MHOro3HauHsle 4nciia 35
4. | CnoxxeHHe U BbIYMTAHHE MHOTO3HAYHBIX YHCEN B Pa3HBIX CUCTEMAxX 42
CUHCTICHUS
Hroro 136




3 kaacce (136 4.)

Ne Paznen, Tema KonnvecTBo yacoB
n/n
1. | [loHsiTHE YMHOKEHUS U JICTICHUS 24
2. | CBoiicTBa yMHOXKECHHS 12
3. | YMHOXeHUE U nejIeHue MHOTO3HAYHBIX YHCEI 55
4. | JleiicTBuSI C MHOTO3HAUYHBIMHU YHCIIAMU 45
Hroro 136
4 xaacc (136 4.)
Ne Paznen, Tema KonnvecTBo yacoB
n/n
1. | MHoro3saussie qucia u JIIECITUYHBIE Ipodu KaK 64
YaCTHBIN cllyyall HO3UIIMOHHBIX CHCTEMaTUYECKUX Ipo0Oeit
2. | Ilepumerp, miomaas, o0beM 34
3. | AHanu3 penieHus TEKCTOBBIX 3a7a4 38
Hroro 136
1 - 4 kiaccel
Ne Pa3znen, Tema KJ1ace HTOIO
n/n 1 2 3 4
1 Brinenenue cBOMCTB mpeaAMeTOB. BennuuHbl 1 68 68
OTHONICHHS MeX 1y HUMH. OTHOIICHUE
paBeHCTBa-HEPABEHCTBA MPU CPABHEHHUH
MIPEIMETOB 110 BEIOPAHHOMY IPU3HAKY
2 Cl10)XeHHEe U BBIYNTAHUE BEIMYMH 52 52
3 Beenenne nmonaTus ynucna 12 35 47
4 Cro’keHne U BEIYUTaHUE YHCET 24 24
5 MHoro3HauHbIE YHCIa 35 35
6 Cllo)XeHHe U BBIYNTAaHUE MHOTO3HAYHBIX 42
YHUCeJ B Pa3HBIX CHCTEMaX CUMCICHUS 42
7 [ToHsITHE YMHOKCHHUSI U JICTICHHSI 24 24
8 CBoiicTBa YMHOKEHHUSI 12 12
9 | YMHOXEHHE U IeJIEHHEe MHOTO3HAYHBIX YHCET 55 55
10 | JleiicTBUS ¢ MHOrO3HAYHBIMH YHCIAMH 45 45
11 MHoro3Ha4yHble YKclia U AECATUYHBIE TPOOH 64 64
KakK
YaCTHBIN CITy4ail MO3UIIMOHHBIX
CHUCTEMAaTHYECKHUX JIpo0Oeit
12 | Tlepumerp, miomasap, 06beM 34 34
13 | Amamu3 pemeHns TeKCTOBBIX 3314 38 38
Hroro 132 136 136 136 540
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