NMPUMEPHAA MPOrPAMMA OCHOBHOI'O OBLLIEFO O5PA30BAHUA
MO MATEMATUKE

HOACHUTEJBHAS 3AIIUCKA

Cratyc 10KyMeHTa

[MpumepHast mporpamma IO MAaTEMaTHKE COCTABJIEHAa Ha OCHOBE
(benepanbHOrO KOMIIOHEHTa TOCYIApCTBEHHOTO CTaHAapTa OCHOBHOI'O
oburero oopa3oBaHus.

[MpumepHast mporpamMma KOHKPETU3UPYET coJiepIKaHue
OPEIMETHBIX TeM O00pa30BaTENbHOTO CTaHIapTa M JaeT MPUMEPHOE
pacrpenenenne yueOHbIX YaCOB MO pas3zieiaM Kypca.

[TpumepHast mporpaMma BBIMOJHSET ABE OCHOBHBIE ()yHKIIUH.

Hugpopmayuonno-wemoouueckas QHyHKuus T1MO3BOISIET BCEM
Y4acCTHHUKaM 00pa30BaTeIbHOT0 Mpolecca MOJIYYUTh MPEACTaBICHHE O
LeNsiX, COAEp)KaHWM, OOmel cTpaTerun OOy4deHHs, BOCIHTAHHSA U
Pa3BUTHS YJALINXCS CPEACTBAMH JAHHOT'O y4eOHOro mpeamera.

Opzanusayuouno-naanupyrowas QyHKOUS TNpegycMaTpuBaeT
BBIJICJICHHE 3TAllOB 00y4YeHUs, CTPYKTYpUPOBaHUE YydeOHOTO Marepuala,
ONpEACICHUE €0 KOJIMYECTBEHHBIX U KAaUCCTBECHHBIX XapaKTCPUCTHUK Ha
KaXXJI0OM U3 3TallOB, B TOM YHUCJIC IJIA COACPKATCIIbHOIO HAIIOJTHCHUA
MPOMEXYTOUYHOU aTTECTAMHU YUAILNXCSL.

[IpumepHast mporpaMma sIBISIETCS OPHEHTHPOM IUJII COCTaBIICHHS
aBTOPCKUX Yy4eOHBIX MporpaMM H YydeOHukoB. OHa ompenenser
WHBApHAHTHYIO (00s3aTeNbHYI0) YacTh y4eOHOro Kypca, 3a IpeaeiaaMu
KOTOPOTO OCTaeTCs BO3MOXKHOCTH aBTOPCKOTO BBIOOpa BapUaTHBHOU
COCTABISIONICH cofepkaHust oOpa3zoBaHus. IIpu 3TOM aBTOpPBI y4eOHBIX
nporpaMM M Y4eOHHKOB MOTYT TPEIJIOKHTh COOCTBEHHBIM IMOAXOI B
YacTH  CTPYKTYpUpOBaHHS  y4eOHOrO  Marepuana, OIpeaeTeHus
MOCIIEAOBATEIPHOCTH M3Y4YEHUsT OSTOr0 MaTepHuaja, a TakKe IyTel
(hOopMHPOBaHHS CHUCTEMBI 3HAHWH, YMEHHH U CIIOCOOOB NESTENHHOCTH,
pasBUTUS M COLMANM3AIMU YydalluXcs. TeM caMblM [OpUMepHas
mporpaMma COIEHCTBYET COXPAaHEHHIO eIWHOro 00pa3oBaTEelbHOrO
MPOCTPAHCTBA, HE CKOBBIBas TBOPUYECKOM HMHUIMATUBBI YYHTENEH U
aBTOPOB Y4eOHHKOB, MPEJOCTABISECT IIHPOKHE BO3MOXHOCTH IS
pear3aliy pa3IMdHbIX TOAXON0B K MOCTPOSHUIO yaeOHOro Kypca.



CTpyKkTypa 10KYMEHTa

[IpumepHast mporpaMma BKJIFOUAET TPHU Pa3lieNia: HOACHUMETbHYIO
3GRUCKY; OCHO6HOE CcO0epicaHue C TPUMEPHBIM pPACHpPENEICHUEM
y4eOHBIX YacoB MO pa3JiesiaM Kypca; mpefoeanus K ypOBHIO TIOATOTOBKH
BBIITYCKHHUKOB.

OO0mas xapakTepuCTHKA y4eOHOr 0 mpeaMeTa

Maremarndeckoe o0pa3oBaHHE B OCHOBHOH IIIKOJIE CKJIaIbIBAETCS
W3 CIEQYIOUIMX COAEP)KATENbHBIX KOMIIOHEHTOB (TOYHBIE HAa3BaHUS
ONOKOB):  apughmemura;  ancedpa;  zeomempus;  I1eMeHMb
KoMOunamopuku, meopuu 6epoAmHocmeit, Cmamucmuxku u 102uku. B
CBOEH COBOKYMHOCTH OHHM OTPaXarT OOraTelii OmBIT 00y4deHus
MaTeMaTHKe B Halleill CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHIICHIMU
OTEUECTBCHHOW U 3apyOeKHOW INKOJBI M TO3BOJSIIOT pPEaii30BaTh
MOCTAaBJICHHbIE  TepeJ  INKOJBHBIM  O0pa3oBaHHMEM LM Ha
WH(QOPMAIIIOHHO €MKOM M TMpPaKTUYeCKH 3HAYMMOM Marepuaie. JTH
coJiep)KaTeNlbHble KOMIIOHEHTHI, Pa3BHBAsACh HAa IMPOTSHDKEHHH BCEX JIET
00y4eHHs1, ECTECTBEHHBIM 00pa30M MeperIeTaloTesl U B3aUMOJEHCTBYIOT
B y4eOHBIX Kypcax.

Apugpmemuxa  tnpusBaHa  cHocoOCTBOBaTh  NPUOOPETEHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIsl TIOBCEIHEBHOH )u3HH. OHa
CIy)KUT ©0a30il U1 BCero MAajbHEHIIEro M3y4eHUS MaTEMaTHKH,
CHOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO W (OPMHPOBAHHIO yMEHHUS
M0JIb30BATHCSI AT OPUTMaMH.

Anzeopa HaneneHa Ha POPMUPOBAHNE MaTEMATUIECKOTO amapara
IS pelieHus 3aJa4 M3 MAarTeMaTHKH, CMEKHBIX IPEIMETOB,
OKpYXKaIelH peambHOCTH. S3bIK anreOpbl MOTYEPKUBAECT 3HAYCHHE
MaTeMaTHKH KaK s3bIKa JUIS MOCTPOCHMS MAaTeMaTHYeCKUX MOJENeH,
MPOIIECCOB U SBICHUH peanbHOro mMupa. OgHOM M3 OCHOBHBIX 3a1ay
W3y4eHHs anreOpbl SBISETCS Pa3sBUTHE alrOPUTMUYECKOrO MBIIUICHUS,
HEOOXOJMMOT0, B YacTHOCTH, JUIi OCBOGHHS Kypca HH(OPMATUKY;
OBNIAJICHHE HaBBIKAMH AENYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue
CHUMBOJIMYECKUX (POPM BHOCUT CBOM CHEUU(PHUYECKUN BKJIAJ B Pa3BUTHE
BOOOpaKEHHsI, CIIOCOOHOCTEH K MaTreMaTn4eckoMy TBOpUecTBY. [pyroi
B)XHOM 3a/1aueil N3y4eHus areOpsl SBISETCS MOJMyYeHHE IIKOJIbHIUKAMU
KOHKPETHBIX 3HAHUM O (YHKUUSAX KaKk BaKHEWIIed MaTeMaTHYecKOn
MOJENU [IJIsl ONHCAaHHA W HCCIEJOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB
(paBHOMEPHBIX, PaBHOYCKOpPEHHBIX, SKCHOHEHIUATbHBIX,



MEPUOAMIECKUX U IIP.), Ay (POPMUPOBAHUS Y YUAIIMXCS TPECTaBICHU I
0 pOJI MAaTEMATUKH B Pa3BUTHU IIMBUIN3ALMN U KYJIBTYPHI.

T'eomempusa — ogMH W3  BaOXHEUIINX  KOMIIOHEHTOB
MaTeMaTHYecKoro oOpa3oBaHUs, HeoOXoauMmas s MpPUOOpPETeHUs
KOHKPETHBIX 3HAHUH O IPOCTPAHCTBE U NMPAKTUYECKH 3HAYUMBIX YMEHHH,
(dbopMHpOBaHHS S3bIKA OMHCAHHUS OOBEKTOB OKPYKAIOLIEro MHpPa, AJISA
pasBUTUS ~ MPOCTPAHCTBEHHOTO  BOOOPaXEHUS W HMHTYWULUH,
MaTeMaTHYeCKOH KyJIbTYpbl, ISl 3CTETHYECKOr0 BOCIIHTAHUS YYaIIUXCA.
Uzyyenne reoMeTpuM BHOCHT  BKJaJ B pa3BUTHE JIOTHYECKOTO
MBILUICHHUS, B (YOPMHUPOBAHUE MOHATHS JOKA3aTENbCTBA.

dnemenmul 102UKU, KOMOUHAMOPUKU, CHIAMUCIMUKY U MEOPpUU
eepoamuocmeii CTAaHOBATCA 00S3aTENbHBIM KOMIIOHEHTOM IIKOJILHOTO
0o0pa3oBaHMs, YCHUJHMBAIOIIMM €ro MPHKIAAHOE U MPAKTHYECKOe
3HaueHue. OTOT Marepuajl HeoOXOoauM, TMpexae BCero, s
(dbopMupoBaHHS (yHKIMOHANPHOW  TPaMOTHOCTH  —  YMEHHH
BOCIIPHHUMATh M aHAIM3UPOBaTh HH(OpMAIMIO, TMPEICTaBICHHYIO B
pa3nuuHBIX (QopMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHX
peaJbHBIX 3aBUCHMOCTEH, MPOM3BOJWTH MPOCTEHINNE BEPOSTHOCTHBIC
pacuersl. M3yueHne OCHOB KOMOWHATOPUKM TIO3BOJUT ydYalIleMycs
OCYIIECTBIATh PACCMOTPEHHUE CIy4aeB, Iepedop M MOJCYeT YHCia
BapUaHTOB, B TOM YHUCIIE B IPOCTEHIINX MPUKJIATHBIX 3a/1a4aX.

[Ipu u3yyeHnn CTaTUCTUKU U TEOPUH BEPOATHOCTEH 00OraImarTcs
NPEACTaBICHUST O COBPEMEHHOW KapTHHE MHpa H MeETOAax ero
uccnenoBaHus, (OpMUpPYeTCs TMOHMMAHHE POJM CTaTHCTUKH Kak
WCTOYHUKA CONMAJIBHO 3HAYMMOW WHPOpMalu H 3aKJIAJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIILJICHHUSL.

Takum 00pa3oM, B XOJ€ OCBOCHHS COJEpXAHHS Kypca ydaluecs
MOJIYYAIOT BO3MOXKHOCTb:

pa3BUTh IIPEINCTABJIEHUS O UYHUCIE U POJIM BBIYUCICHHN B
YeJOBEUYECKOW TMpaKkTHKe; CcPOPMHPOBATh MPAKTUYECKUE HABBIKU
BBITMIOJIHEHUSI YCTHBIX, MHUCbMEHHBIX, NHCTPYMEHTAJIbHBIX BbIUMCICHUH,
Pa3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

OBNIAJIETh  CHMBOJIMYECKHM  SI3BIKOM  ajreOpsl, BBIPaOOTATh
(opMaNbHO-OIEPAaTUBHBIE — anreOpanmdeckue yMEHUS ¢ HayYUThCS
NPUMEHATh HMX K PELICHHI0 MaTeMaTHYeCKHMX M HeMaTeMaTH4eCKHX
3a1ay;



M3Y4UTh CBOMCTBA W TpadUKU DIIEMEHTApHBIX () YHKUUH,
HAyYUTHCS HCIIOJIb30BaTh () YHKIIMOHAJIbHO-TpapYECcKie PeICTaBICHUS
JUISL OTIMCAHUSI M AHAJIN3a peaslbHBIX 3aBUCHUMOCTEH;

Pa3BUTH MPOCTPAHCTBEHHbIE NPEACTABICHHUS U M300pa3UTENbHbBIE
YMEHUA, OCBOUTH OCHOBHBIC (I)aKTLI u METOAbI TUTAaHUMETPUH,
IIO3HAKOMUTHECSA C HpOCTGﬁHIHMH NPpOCTPAaHCTBEHHBIMU TE€JIaMU U HUX
CBOMCTBaMU;

MOJYYHUTh TPEACTABICHHUS O CTaTHCTUYECKUX 3aKOHOMEPHOCTIX B
peaJbHOM MHpPE W O Pa3M4HBIX CHoco0ax WX U3ydeHHus, 00
0COOEHHOCTSAX BBIBOAOB M MPOTHO30B, HOCALIMX BEPOSTHOCTHBIN
Xapakrep;

Pa3BUTh JIOTMYECKOE MBIIUICHUE U PE€Yb — YMEHUHUS JIOTUYECKU
00OCHOBBIBATh CYXIEHUS, IPOBOJUTH HECIOXKHBIE CHCTEMaTH3AINY,
IIPUBOAUTB IIPUMEPHI U KOHTPIIPUMEPBL, UCIIOJIB30BATh PA3JIMYHBIE S3BIKU
MaTeMaTHKd  (CIOBECHBIH, CHUMBONHYECKUU, Tpaduyeckwii) mus
WUTIOCTPALY, UHTEPIIPETALUHY, apTyMEHTALUY U JOKa3aTelbCTBa;

copMUpOBaTh MpPEACTaBICHUS 00 H3Yy4aeMbIX TOHATHAX H
METO/AaX KaK BaXXHEHIIUX CPENCTBAX MAaTEMAaTUYECKOTO MOAEINPOBAHUS
pEeaNbHBIX IIPOLECCOB U ABICHUMN.

Henu
Uzyyenne wmaremMaTWkdu Ha CTYNEHH OCHOBHOTO  OOIIEro
00pa30BaHus HATIPABIICHO HA JJOCTMKCHUE CIICYIONIMX IENeH:

o OBJIAJICHUC CHCTEMOH MAaTeMaTHYeCKHX 3HAHUH U yMeHHﬁ, HEC-
OGXOI[I/IMLIX oIl TIpUMEHCHUA B HpaKTHHCCKOﬁ ACATCIBHOCTH,
MN3YYCHUA CMEXHBIX TUCHUIIIIUH, IIPOJOJDKCHUA OGpaSOBaHI/ISI;

. UHTEUIEKTyaJlbHOe  pa3BuTHe,  (opMUpOBaHME  KavecTB
JIMYHOCTU, HEOOXOIMMBIX YEIOBEKY i TMOJIHOICHHOW JKU3HU B
COBPEMEHHOM  OOIIECTBE, CBOWCTBEHHBIX  MAaTEMATUYECKOM
JEATENIbHOCTH: SICHOCTU M TOYHOCTM MBICIH, KPUTHYHOCTHU
MBILUIEHUSL, WHTYULHH, JIOTUMECKOIO MBILUIEHUSA, 3JIEMEHTOB
T OPUTMHUY €CKOM KyJbTYpPbl, IPOCTPAHCTBEHHBIX IIPEACTABIICHHUI,
CHOCOOHOCTH K MPEOAOJIEHHUIO TPYAHOCTEH;

. ¢gopMupoBaHue mpencTaBJeHUt 00 WAEIX U MeEToAaX
MaTEeMaTUKA KaKk YHUBEPCAJIbHOT'O sI3bIKa HAYKM W TEXHUKH,



CpEeICTBA MOJICTUPOBAHUS SIBJICHUM U MPOIECCOB;

. BOCHUTAHME KYJIbTYPHI JINYHOCTH, OTHOIICHUS] K MAaTeMAaTHKe Kak
K 4acTH 00IIeYelIOBeYeCKO KYIbTYpHI, UTparoiieid 0coOyr poib B
00IIECTBEHHOM Pa3BUTHH.

MecTo npeamera B (peiepaabHOM 6a3MCHOM Y4eOHOM IJIaHe

CornmacHo ¢enepanbHOMy 0Oa3HMCHOMY y4eOHOMY IUIAHY MJIst
oOpazoBaTebHBIX yupexaeHuid Poccuiickoir denepannu Ha u3ydeHHE
MaTeMaTHKH Ha CTYIIEHH OCHOBHOTO OOIEro 00pa3oBaHUS OTBOIUTCS HE
MeHee 875 4 u3 pacuera 5 u B Hezenmo ¢ V o [X kiacce.

[IpumepHast mporpamMma paccuntaHa Ha 875 yueOHbIX yacoB. [Ipu
9TOM B HEW NPEedyCMOTPEH pe3epB CBOOOIHOrO yueOHOrO BPEMEHHU B
oobeme 90 yueOHBIX YACOB /IS peaju3alii aBTOPCKUX IIOAXOJIOB,
WCIIONIB30BAHUSL  PAa3HOOOpPA3HBIX  (OpPM  OpraHM3aluM  y4eOHOro
mpolrecca,  BHEAPEHUS  COBPEMEHHBIX  METOJIOB  OOydeHHs U
MEearornaecKuX TEXHOIOTHH.

O0mey4yeOHble YMEHU S, HABBIKU U CIOCO0BI /1€ATEJILHOCTH.

B xone mpernogaBaHHus MaTeMAaTHKHA B OCHOBHOW INKOJIE, PaOOTHI
Ha/l GOopMHUPOBAHUEM Y yJaNUXCS MEPEUUCIICHHBIX B IPOrpaMMe 3HaHU I
¥ yMEHUH, cienyeT oOpaiarh BHUMaHKE HA TO, YTOOBI OHU OBJIAJICBAIIN
YMeHusMU 0bueyuebHo20 Xxapaxkmepa, PazHOOOPa3HBIMU CHOCOOaMu
deamenvHocmu, TPUOOPETAIN OIIBIT:

TUIAHUPOBAHUS u OCYIIECTBIICHUS AT OPUTMHIECKOI
JeATENPHOCTH, BBHINONHEHHUS 33/JaHHBIX W KOHCTPYHMPOBAaHHUS HOBBIX
AJITOPUTMOB;

peleHns: pa3Ho0Opa3HBIX KJIACCOB 3a/1a4 W3 Pa3iIMYHBIX Pa3ZeioB
Kypca, B TOM 4YHCIIe 3aJad, TPeOYIOUIMX IOMCKAa IyTH U CIOCOOOB
pelIeHus;

HCCIIEIOBATEIILCKOW NIeATENBHOCTH, PAa3BUTUS WACH, MPOBENCHHS
9KCIIEPUMEHTOB, 000O0IIEHNs, TOCTAHOBKH W (DOpMYyIMpOBaHUS HOBBIX
3a1ay;

SICHOTO, TOYHOIrO, TPaMOTHOTO U3JIOKEHHS CBOMX MBICIEH B
YCTHOM M TIMCBMEHHOW pEuYH, HCIIOIb30BAHUS Pa3JIMYHBIX S3bIKOB
MaTeMaTHKH (croBecHoro, CHUMBOJIMYECKOT O, rpaguueckoro),
CBOOOZHOTO MEpexoAa ¢ OXHOrO s3bIKAa Ha APYrod JJIS WIUTIOCTPAIHH,
HMHTEpIPETALMH, apryMEHTAIMHU U JOKa3aTeIbCTBa;



IIPOBENCHUSL  JOKA3aTENbHBIX  PACCYyXKICHHUW, apryMEHTalUH,
BBIJIBIDKEHHSI THIIOTE3 U HX 000CHOBAHUS;

MOWCKA,  CHCTeMaTH3alMd, aHajdhm3a W  KiIaccUu(UKAIMH
uHpOpMalMK, UCIOIb30BAHUS  Pa3HOOOPa3HbIX  WH(OPMAIMOHHBIX
WUCTOYHUKOB, BKIIOYas Yy4eOHYI0O ¥  CHOpPAaBOYHYIO JIUTEPaTypYy,
COBpEeMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

PesysabraThl 00y4yeHust

Pe3ynbTarel 00ydeHUs mpeacTaBieHbl B TpeOOBaHHUSIX K YpOBHIO
MOJATOTOBKM M 3aJal0T CHUCTEMY HWTOTOBBIX pe3yiIbTaToB o0OydeHus,
KOTOPBIX OJDKHBI IOCTUraTh BCE ydalllhecs, OKaHIMBAIOIINE OCHOBHYIO
LIKOJY, W JOCTIDKEHHE KOTOPBIX SBISIETCS O0s3aTENbHBIM YCIOBHEM
MIOJIOKUTENBHON aTTecTallud yYeHUKa 32 KypC OCHOBHOHM INIKOJBI. ODTH
TpeOoBaHUA CTPYKTYpUPOBaHBI 1o Tpem KOMIIOHEHTaM:
«3HATB/TIOHUMATbhy», «yMETb», «UCIIOJIF30BATh IPUOOPETEHHbIC 3HAHUS U
YMEHHS B MPAKTUUYECKOH NESITENbHOCTH M MOBCEIHEBHOM XU3HW». [lpu
3TOM IIOCIIEIHUE 1BA KOMIIOHEHTA IIPEICTaBICHbI OTAEIBHO 110 KAKIOMY
13 pa3/ieoB COEpKaHMs.

OCHOBHOE COJIEPKAHUE
(875 1)

Apudmernka
(250 u)

HarypaabHble uncia. Jlecatnunas cucreMa cuucieHus. PuMckas
HyMepalus. ApudMerudeckue ASHCTBUS Hall HATYPaTbHBIMU YUCIIAMH.
CreneHb ¢ HATYPATbHBIM TOKA3aTEIIEM.

JenuMocTs HaTypanbHBIX yncen. [IpusHaku genumMocTu Ha 2, 3, 5,
9, 10. IIpocTsie 1 cocraBHbIE unciaa. Pa3iokeHne HaTypallbHOTO YHCiIa
Ha TPOCThie MHOXKUTENMUM. Hanbonpmuii oOmiuii 1eIuTens 1 HauMeHbIIee
obriee kpaTHoe. Jlenenue ¢ ocTaTkoMm.

Jpo6u. OObikHOBeHHast JapoOb. (OCHOBHOE CBOWCTBO JpoOH.
CpaBHenue apoOeil. Apudmerudeckue ASHCTBUS € OOBIKHOBEHHBIMH
npo0simu. HaxokieHne 9acTv OT 1IeJI0ro | LEeNIoro Mo ero 4acTH.

Hecatnmunass ~ apoOb.  CpaBHEHHE  JECATHYHBIX  APOOEi.
Apudmerndecknue IecTBUS C AeCATHIHBIMU Ipodsmu. IlpencraBneHue
JecATUYHON ApoOH B BHIE OOBIKHOBEHHOH IpoOHW M OOBIKHOBEHHOH B
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BUJE JECITUIHOMN.

PanuonanbHble uyucaa. llemple dmcna:  MONOXUTENBHEIE,
oTpullaTelbHble ¥ HyJdb. Monynb (aOcoJIIOTHAas BEJIWYMHA) YHUCIA.
CpaBHEHUE palMOHAIBHBIX 4Hceld. ApudMeTuueckue JeicTBUS C
parmoHabHEIMU yrciaMy. CTeNeHb C EIbIM ITOKa3aTelIeM.

UucnoBeie BEIpAKEHUS, TIOPSAIOK NEHCTBUN B HUX, UCIIOIH30BAHUE
CKOOOK. 3aKOHBI apU(PMETUYECKUX JEHUCTBHIL: TEpPEeMECTUTEIbHbIN,
co4eTaTeNbHbIN, pacpeaenuTeNbHbIN.

HeiictBuTesabHbIe yncaa. KBagpaTHslii kopeHb u3 uncna. Kopenb
Tpetbeit cremenn. [lowsmue o KopHe n-oii cmenemu u3 uucia'.
Haxoxnenue npuOIMKEHHOTO  3HAYEHUS KOPHA C  [OMOIIBIO
KalbKyJIsATOpa. 3amuch KOPHEH ¢ MOMOIIBI0 CTENEeHH C JIPOOHBIM
TIOKa3aTeNeM.

[ousTHE 00 MppaMOHATBHOM YHCIe. MppayuoHatbHOCMb YUCIA.
HecaTrnynbple MPUOIKEHUS HPPALMOHANBHBIX YUCEIL.

JelicTBUTeNbHBIE YHCIa KaK OECKOHEYHBIE AECATHYHBIC APOOH.
CpaBHEeHUE JCWCTBUTENBHBIX YHCEN, apupmemuyeckue Oeucmeust Hao
HUMU.

Oransl pa3BUTHS NPEICTABICHUN O YHCIIE.

TekcToBBIE 3aJa4uM. Pemrenune TEKCTOBBIX 3a1aq
apuPMETUIECKUM CIIOCOOOM.

HN3mepenusi, npudiaukeHusi, OueHKH. EguHUNBI w3MepeHHsS
JUIMHBL, TUTOmaad, oObeMa, MacChl, BPEMEHH, CKOPOCTH. Pa3mepbl
00BEKTOB OKPYXKAIOIIEro Hac Mupa (OT JJIEMEHTapHBIX 4YacTHUIl OO0
Bcenennoit), AMUTENTLHOCTE MPOIIECCOB B OKP YXKAIOIIEM HAC MUPE.

[IpencraBieHre 3aBUCHMOCTH MEXKIY BeIMUYMHAMH B BHIE
dbopmyi.

IIpouentsl. HaxoxeHne MpoIeHTa OT BEIMYUHBI, BETUYUHBI O
€€ MPOLEHTY.

OTHOIIeHNEe, BHIpAXKEHUE OTHOLIEHUS B mporeHTax. [Ipomopiius.
[IponopiwoHanbHas U 0OPATHO MPOMOPIMOHAIBHAS 3aBUCUMOCTH.

Oxkpyrienue umcen. llpukuaka ©  OLEHKA  pe3yabTaroB
BBIUHCIICHUNA. BhineneHue MHOXHUTENA — CTENEeHH JAEeCATH B 3aIlUCH
YHCIa.

KypcuBoM B TeKCTe BbIAENEH MaTepuai, KOTOPbI MOAJEKHUT M3y4E€HHIO, HO He
BKJIFOYaeTcs B TpeOoBaHMS K yPOBHIO IIOATOTOBKH BBITYyCKHHUKOB.
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Auredpa
(270 u)

Auredpanvyeckne  BbIpaskeHHsl.  DyKBEHHbIE  BBIPAKEHHS
(BBIpaXEHUST C TepeMEeHHbIMH). UmMcIoBOoe 3Ha4eHHE OYKBEHHOTO
BbIpakeHHsA. JlomycTHMble 3Ha4eHMs IIEPEMEHHBIX, BXOIAIMX B
anreOpanyeckre BBIp@KEHHs. [loACTaHOBKA  BBIP@KEHHUH BMECTO
nepeMeHHbIX. PaBeHCTBO  OYKBEHHBIX  BBIpaXeHHH. TOXAECTBO,
JI0Ka3aTeNbCTBO TOXKAECTB. [IpeodpazoBanms BEIpaKeHHN.

CaoiicTBa cTemeHed C IedbIM IOKazareaeM. MHOTOWIEHBI.
CnoxeHue, BbIUNTAHUE, YMHOXEHHE MHOTrOWwIeHOB. DopMyisl
COKpAIL[EHHOTO YMHOXEHHUS: KBaJApaT CYMMbI U KBaJApaT Pa3HOCTH, K)O
cymmel u KO pasnocmu. DopMmyna PasHOCTH KBaJpaToB, Gopmyna
cymmul  ky0608 u pasHocmu Kyb6og. PazlmokeHme MHOroYJIeHa Ha
MHOXHTENU. KBanmpaTHblil TpexwieH. BuldeneHue nonnoeo keadpama 6
keadpamuom mpexuiene. Teopema Buera. Paszmoxenue KBaapaTHOTO
TpexwieHa Ha JIMHEHHbIE MHOXWUTENH. MHOrouJeHsl C  OIHOMU
nepeMeHHoi. CteneHp MHOrousieHa. KopeHb MHOTrO4JIeHA.

AnreOpanueckass npodb. Cokpamenue apoOeit. JlefictBus ¢
anreOpanyecKuMU APOOSIMU.

PannonanbHble BRIpaXEHHS W WX mpeoOpazoBaHus. CBOHCTBa
KBaJIPaTHBIX KOPHEH U UX MIPUMEHEHNE B BBIYUCICHUSX.

YpaBHeHHMs1 M HepaBeHCTBAa. YpPaBHEHHE C OJHOM NEPEMEHHOIL.
Kopenp ypaBnenus. JluneliHoe ypaBHeHue. KBamparHoe ypaBHEHHE:
dopMyna KopHEH KBaIpaTHOrO ypaBHEHHs, PemeHune paimoHajIbHBIX
ypaBHeHui. [IpuMeps! perenns ypaBHEHHH BBICIINX CTEHEHEN; METOIbI
3aMEHBI IIEPEMEHHOMN, Pa3I0KEHUSI HA MHOKHUTEIH.

VYpaBHEHUE ¢ IBYMS NIEPEMEHHBIMH; PEIICHNE YPaBHEHUS C ABYMS
nepeMeHHbIMU. CHcCTeMa ypaBHEHHUH; peleHne cucteMsl. Cucrema IByx
JIMHEWHBIX ypaBHEHHUN C JBYMS NEPEMEHHBIMHU; PEUICHHE MOJICTAHOBKON
U anreOpandecKuM  CIIOKEHHEeM. YpaBHEHHE C  HECKOJBKHMU
nepeMeHHbIMU. [IpuMepsl pemieHus HEIMHEWHBIX cucreM. I[Ilpumepsl
pelIeHus] ypaBHEHUH B IIENIBIX YHUCTAX.

HepaBenctBo ¢ opHoil mepeMeHHOH. Perienme HepaBeHCTBa.
Jlunelinpie HepaBEeHCTBA C OJHOW TIEPEMEHHOM M HMX CHCTEMBI.
KBanpataele HepaBeHCTBa. [lpumepsi peuienus OpoOHO-TUHEUHBIX
HepaseHCcme.



UucnoBele HepaBeHCTBAa U HUX CBoiicTBa. /JJokazamenbcmeo
YUCTI0BIX U AN2eOPAUYECKUX HEPABEHCMS.

Ilepexon ot cnoBecHOW (OPMYTUPOBKH COOTHOIICHHH MEXIY
BeJIMYMHAMKM K  anreOpamdeckoil. PerieHue  TEKCTOBBIX — 3amad
anreOpanyecKiuM CIIocoO0M.

YucjoBbIe MOCJIe10BATEIBHOCTH. [onsTne
MOCIIEAOBATEIbHOCTH. ApU(pMETHIECKasi U TEOMETPUIECKas P OrPECCHH.
dopmynpl  obmiero wieHa apu@METHYECKOH M TeoMeTpHYECKO
MPOTPECcCHid, CYMMBI TEPBBIX HECKONBKHX YJICHOB apHU(PMETHYECKOH WU
TEOMETPUIECKOM MPOrpeccuit.

CnoxxHbl€ POLIEHTHI.

Yucaosble pynkuun. [lonstue pyakunu. O0nacts onpeneneHus
¢ynkmun. CriocoObl 3axanus ¢GyHkuuu. ['paduk QpyHKIMHU, BO3pacTaHue
1 yOpiBaHWE (pYyHKIMH, HAauOOMbIlIee M HauMEHblIee 3HaYeHNs () yHKIHH,
HynmH (QYHKOUH, MPOMEXYTKA 3HAKOMOCTOSHCTBA. UTeHHe rpadukoB
G yHKIHH.

OyHKIMY, OTIMCHIBAIOIIHE TPSM YIO u oOpaTHyIO
MPOTIOPIUOHATILHYIO 3aBUCUMOCTH, X rpaduku. JIuHeiHas ¢pyHKIus, ee
rpaguk, TEeOMETpUYecKud cmbicn Kodp¢unueHToB. [ umepOona.
Keagpatnunas ¢yHkuus, ee rpaduk, napadona. KoopauHaThl BepIIWHBI
mapabomsl, ock cuMMmerpun. Cmenennvie @QYHKYuU C HAMYPATLHBIM
nokazamenem, ux epaguxu. I'paduku QyHKIUA: KOpEeHb KBaJpaTHBIH,
KOpeHb KyOWuecKkuil, Monyib. Mcrnons3oBanue rpadukoB (yHKOUN AJist
pelIeHus] ypaBHEHUH U CUCTEM.

[Tpumeps! rpaduuecKuX 3aBHCUMOCTEH, OTPaXKAIOUINX peajibHbIC
mporeccsl: KojeOaHWe, ITOKa3aTeNbHBIM POCT; uuciosvle QyHKYuUU,
onucvigaiouue 3mu npoyeccywl.

[NapamnensHblid TepeHOC TpadMKOB BAONL OCEH KOOPAMHAT H
CUMMEmMPUs. OMHOCUMENLHO OCell.

Koopaunatsl. M300pakeHne dmcel TOYKAMH KOOPAWHATHOM
mpsmoit.  ['eomerpuueckuit  cMbica  MoAyis uucia.  YucioBeie
MPOMEXKYTKU: MHTEPBaJ, OTPE30K, Ny4d. Dopmyra paccmoauus mexncoy
MOYKAMU KOOPOUHATMHOU NPSIMOIL.

JlekapToBbl KOOPJMHATHI HAa IUIOCKOCTH, KOOPAWHATHI TOUKH.
Koopnunatsl cepenunbl orpeska. DopMmyna pacCTOSHHA MEXKIY ABYMS
TOYKAMH TUIOCKOCTH. YpaBHEHHE MPsIMOM, YrioBoi Ko3(QuireHt
NPSIMOIA, YCIIOBUE MapaUIeIbHOCTH MPSMBIX. YpaBHEHHE OKPYKHOCTH C

9



[IEHTPOM B Hauajie KOOPAUHAT U 8 11000l 3a0aHHOU mMoyKe.
I'paduueckas uHTEpHIpeTans ypaBHEHUI ¢ ABYMS IepeMeHHBIMU
U UX CHCTEM, HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CHCTEM

I'eomerpus
(220 u)

HavyanbHble NOHATHS U TeOpeMbl FeOMeTPHH.

BozHuKkHOBEHME reoMeTpUn U3 IPAKTUKU.

I'eomerpuueckue GUTypsl U Te1a. PaBEHCTBO B TeOMETPHHL.

Touxa, npsiMasi ¥ MIOCKOCTb.

[TonsTHE O rEOMETPHUUECKOM MECTE TOUECK.

Paccrosinue. Otpe3ok, ay4. JlomaHast.

VYron. Ilpsmoit yron. Octpble U Tymble yribl. BepruxanbHble u
CMEXHBIE YIiIbl. bruccekTpuca yriia u ee CBOHCTBa.

[Tapannensubie u repeceKaroniuecs TIpsIMBIE.
[leprieHAUKYASIPHOCTE  MpSIMBIX. TeopeMbl O MapaUIeTbHOCTH U
MIEPIEHAUKYISIPHOCTH MIPSIMBIX. CaoiicTBO CEPENUHHOTO
MepIIEHANKYISIpa K 0Tpe3Ky. [lepneHukynsp 1 HakJIOHHas K IPSAMOii.

MHOroyroJisHUKH.

OKpy>XHOCTb U KpPYT.

Harmsinuele mpencrtaBiieHHs O TPOCTPAHCTBEHHBIX Telax: Kyoe,
napajienenumnene, npusMe, nupamue, mape, chepe, KoHyce, HUIMHIPE.
[Ipumeps! ceuenuii. [Ipumeps! pa3BepTOK.

TpeyroabHuk. [IpsimoyromnbHbIE, OCTPOYT'OJIbHBIE, u
TYIOYTOJIbHBIE TPEYroJdbHUKU. BeicoTa, Menuana, OMCCeKTpHCa, CpeaHss
JUHUS ~ TpEeYroiibHHKa.  PaBHOOeApeHHBIE W PaBHOCTOPOHHHE
TPEYroJIbHHUKH; CBOMCTBA M MIPU3HAKH PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Tpuznaxu paBeHCTBa TPEYTOJIbHUKOB. Hepagsencrso
TpeyroibHuka. CymMma  yIJIoB  TpEyroJbHUKa. BHemHue  yribl
TPEYrojbHUKA. 3aBUCHUMOCTh MEXIY BEIMYMHAM CTOPOH M YIJIOB
TpeyrojbHUKA.

Teopema ®@aneca. IlomoOue TpeyronbHUKOB; KO3 HULIKEHT
nogo6ws. [Ipu3Haku mogo0us TPEyroNbHUKOB.

Teopema Iludaropa. IlpusHakum paBeHCTBa NPSMOYTOJbHBIX
TpeyroiabHUKoB. CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC OCTpOro yria
MPSIMOYTOJIFHOTO TpeyroibHUKa u yrios ot 0° mo 180°; mpuBeneHue K
octpoMy yriy. PelieHue mpsIMOYrOJIbHBIX TpeyroibHUKOB. OCHOBHOE
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TPUTOHOMETPUUECKOE TOXAECTBO. DOpMyIbl, CBS3BIBAIOIINE CHUHYC,
KOCHHYC, TAaHTEHC, KOTAHI'€HC OJHOr0 M TOro Xe yria. Teopema
KOCUHYCOB M TeOopeMa CHUHYCOB; IPUMEPbl UX MPUMEHEHUS JJIs
BBIUMCJICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3aMeyarenbHble TOYKM TPEYrOJIbHUKA: TOYKU MEPEeCceUCHUS
CEPEMHHBIX TEePIEHAUKYISIPOB, OMCCEKTpUC, MenuaH. OKpyjiCcHOCHb
Diinepa.

YeroipexyroabHuK. [lapamienorpamm, ero cBOMCTBa U MPU3HAKH.
[IpsMoyronbHUK, KBagpart, poMO, HX CBOMCTBa M NMpH3HAKH. Tpamenus,
CpeAHsIs IMHUS TPalelru; paBHOOSAPEHHAs TpaeLusl.

MHoroyronbHUKH. Brimykinsie MHOroyroisHukd. Cymma yriios
BBIITYKJIOT'O MHOTOYT OJIbHUKA. Brmcannsie u ONMCAaHHBIE
MHOT'OYTOJIbHUKH. [IpaBUiIbHBIE MHOT OYTOJIEHUKH.

Oxpy:xxkHocTh U Kpyr. Llentp, paguyc, nuamerp. Jyra, xopaa.
Cekrop, cermeHT. lleHTpanbHbIM, BIHCAaHHBIA yroj, BEJIWYUHA
BIIMCAaHHOTO yria. B3aummHoe pacrosnokeHue mpsAMONl M OKPY>KHOCTH,
08yx oxpyaxcHocmeti. KacatenbHas U ceKylias K OKpYKHOCTH, PABEHCTBO
KacaTeNbHBIX, TPOBENECHHBIX U3 OJHOW TOUkKH. Mempuueckue
COOMHOWEHUSL 8 OKPYICHOCTNU: CBOUCMBA CEKYUWUX, KACAMENbHbIX, XOPO.

OKpyXHOCTb, BIIMCaHHAas B TPEYTOJBHUK, M OKPYXHOCTb,
OlMCaHHasi OKOJO TpeyrojbHUKA. BnucaHHble W ONUCaHHbBIE
YeTBIPEXYTOIbHUKU.  Bnucauwvie 1 onucammvie  OKPYICHOCHU
NPasuIbHO20 MHO20Y20IbHUKA.

HN3mepenue reoMeTpuyecKux BeJu4duH. JlimHa oTpeska. [[nmHa
JIOMaHOMW, IEpUMETP MHOT'OYT OJIbHUKA.

PacctossHue ot Toukn g0 mpsimMoil. PaccrosHue mexny
NapaJuleTIbHBIMU NPSMBIMH. [[TMHA OKPY)KHOCTH, YHCIIO T, JJIMHA TYTHU.
Bemmuuna yria. I'pangycHas Mepa yriia, COOTBETCTBUE MEKy BETUYMHOMN
yria ¥ JUIMHOM JyT'y OKPYKHOCTH.

[onste o momaau Iwiockux Quryp. PaBHOcocTaBieHHBIE H
PaBHOBEIMKHE (HUTYPHI.

[Mnomans  mpsmoyronbHuka. Ilnomans — mapamnenorpamma,
TPEYrolibHUKa W  Tpaneuud (ocHOBHbIE (opmynbl). DopMyIsl,
BBIpaXKaloOIlMe IUIOMA[b TPEYroJbHUKA: 4YEpe3 JABE CTOPOHBI U Yroj
MEXKAY HHMH, uYepe3 nepumemp U paouyc 6RUCAHHOU OKPYICHOCHU,
@opmyna I'epona. [Inowads yemvipexyeonvruxa.
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[Tnomaaes Kpyra u IIOMAAL CEKTOpA.

CBsi3b MEXTY TUIOINAISIMH MTOTO0HBIX (BUTYD.

O6Bem Tena. Dopmysl o0BeMa MIPSIMOYT OJILHOTO
napajienenunena, Kyoa, mapa, IUIMHIPA © KOHYCA.

BexkTophl.

Bextop. [JlnmHa (Momyinp) Bekropa. KoopauHaTel BekToOpa.
PaBencTBO BekTOpoB. Onepanyy HaJl BEKTOpaMH: YMHOXKEHHE Ha YHCIIO,
CIIOJKEHUE, pasnodicenue, CKAILIPHOE IPOU3BEICHUE. YTOI MEXKAY
BEKTOpaMHU.

I'eomerpuyeckue npeodpa3oBaHus.

Ilpumepvr  dsuocenuii  Queyp. Cummempusi  pueyp. Ocesas
cummempus. u napaiieivHulli  nepenoc. Ilogopom u  yewmpanvHas
cummempus. [onamue o comomemuu. Ilooodue pueyp.

HochoeHm{ C IOMOIIBI0 HUPKYJIA U JIUHEeHKH.

OcHosHble 3a0auu Ha nocmpoeHue. deneHue ompe3Kka nonojiam,
nocmpoerue  mpeycojlbHuUKa  no - mpem  CnmopOHAaM, nocmpoernue
nepnendukyﬂﬂpa K i’lpﬂMOlZ, nocmpoernue 6uccei<mpu6bl, Oenenue
ompe3Kd Ha n paeHblx yacmei.

HpaGuJZbele MHO2O0ZCPAHHUKU.

Jj1eMeHThI JIOTUKH, KOMﬁHHaTOpl/IKI/I,

CTATHCTUKH M TEOPHH BepOATHOCTEMH
(45 )

Hoxa3zarenscTBo. OmnpeneneHus, N0Ka3aTeNnbCTBa, AKCHOMBI H
TEOPEMBI, CIEACTBUS. Heobxooumvie u OdocmamouHvie YCIOGUsL.
Konrprnpumep. JlokasatenbcTBo OoT mpoTuBHOro. Ilpsimas u oOpaTHas
TEOPEMBL.

Houamue 00 axcuomamuxe U aKCUOMAMUYECKOM HNOCMPOEHUU
eeomempuu. [lamwiii nocmynam 26xnuoa u e2o ucmopusl.

MHoxecTBa M KOMOMHATOpHMKA. MHodxcecmgo.  Onemenm
MHOdICecm8a, noomHodcecmgo. ObveduHenue u nepeceuerie MHONHCECMB.
Juazpammer Diinepa.

[Tpumeps! pemenns KOMOMHATOPHBIX 3a1a4: Iepedop BapHaHTOB,
MPaBUIIO YMHOKEHHS.

Craructudeckue gaHHble. [IpencraBieHue MaHHBIX B BUIE
Tabmuu, auarpamM, TrpadukoB. CpemHue pe3yiabTaTOB H3MEPEHHH.
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[ToHsTHE O CTATUCTUYECKOM BBIBOJI€ HA OCHOBE BBIOOPKH.
[oHsTHE 1 IPUMEPHI CITYYAHBIX COOBITHH.

BepositHocTb. YacToTa COOBITHS, BEPOSTHOCTH. PAaBHOBO3MOXKHBIE
COOBITHS U IOACYET UX BeposTHOCTH. [IpeacraBieHue o reoMmerpudeckon
BEPOSATHOCTH.

Pe3epB cBo0oaHOrO yueOHoro Bpemenu — 90 yacos.

TPEBOBAHMUSA K YPOBHIO
HOAI'OTOBKMU BbIITY CKHUKOB

B pe3ynomame u3yuenus mamemamuku yueHuUK 00J1iCeH

3HATH/NOHUMATE'
. CYILECTBO MOHATUSA MaTEMATUYECKOT O JOKA3aTelbCTBA; IPUBOIUTH
IIPUMEPBI JOKA3aTEIbCTB;
. CYIIECTBO MOHSATHUS alrOPUTMA; IPUBOAUTE IPUMEPHI AITOPUTMOB;
. KaK HCIONB3YIOTCA MaTeMaTHieckue (OpPMYINbl, YpaBHEHUS H

HEPABEHCTBA; IIPUMEpPbl KX IPUMEHEHUSA [JUII  pELICHUS
MaTEMaTUYECKUX U MMPAKTUYECKUX 3a]1a4;

. KaKk MaTeMaTH4YeCKH omnpeaeleHHble ()YHKIUU MOTYT OIHUCHIBATH
peanbHbIe 3aBUCUMOCTH; IPUBOAUTH IIPUMEPBI TAKOIO OIMCAHUS;

. Kak MOTPeOHOCTH NPaKTHKH MPHUBEIM MaTeMaTHYeCKyl0 HayKy K
HEOOXOJMMOCTH PACIINPEHUS IOHATHS YHCIA;

. BEPOATHOCTHBIHI XapaxkTep MHOT'HX 3aKOHOMEPHOCTEN
OKP yXKaIOILEro MHpA; IIPUMEPHI CTaTUCTUYECKUX
3aKOHOMEPHOCTEN U BBIBOJIOB;

. KakuM o0pa3oM TreoMeTpHsi BO3HHKJIA M3 TPAKTHYECKUX 3a1ad
3eMJIEMEPUS; NpUMEpPBl  TEOMETPUYECKHX  OOBEKTOB M|
YTBEPXKJIEHUN O HUX, BOXKHBIX IS TPAKTHUKHY;

' TIoMMMO yKa3aHHBIX B JAHHOM pa3/iene 3HAHHH, B TPEOOBAHMA K YPOBHIO MOJTOTOBKH
BKJIFOYAOTCS M 3HAHHA, HEOOXOAUMBIE I IPUMEHCHHS [IepPeUHCICHHbBIX HIDKE YMCHUH.
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CMBICJI HEAIN3ALUH, IIO3BOJLIIOINEH pelaTh 3aJadd PEalbHOU
JEHUCTBUTENBHOCTA  MAaTreMaTUYECKUMH  METOAAMH, IIPUMEPBI
om0OK, BO3HUKAIOUINX MTPH UACATU3aIIH.

Apudmernka

yMeTh
BBIMIOJIHATE YCTHO apu(MeTHUecKHe JEeHCTBUS: CIOXKEHHE H
BBIYMTAHHE JIBY3HAYHBIX YHCENT M JECATUYHBIX APOOeH C IByMS
3HaKaMH, YMHO)KEHHE OJHO3HAYHBIX YHCElN, apu(MeTHdecKue
omepaudy ¢ OOBIKHOBEHHBIMH JpOOSMH €  OJIHO3HAYHBIM
3HAMEHATEIIEM U YHCIIUTENEM;

MEepexXOoauTh OT ONHOW (OpMBI 3amUCH YUCEeT K JAPYTOi,
MPEACTABIATh JECATUYHYIO NIpoOb B BUAE OOBIKHOBEHHOH W B
MPOCTEHMINNX CIIydasX OOBIKHOBEHHYIO B BHJE JCCATUYHOM,
NPOLIEHTHl — B BHUIAE OpoOW u ApoOb — B BHIE MPOICHTOB;
3alKChIBaTh OOJNBIINE M Majlble YHCIa C MCIOJIb30BAHUEM IIEJbIX
CTETEeHEN JeCATKY;

BBIMIOJIHATE ~ apU(METUYECKUE JEHCTBUS C PpalMOHAJIBHBIMH
YlClIaMH, CPaBHMBATh pallOHAIBHBIE U JIEMCTBUTEIbHBIE YHCIIA;
HaXOJUTh B HECJIOXHBIX CIIydasX 3HAUEHUS CTEIEHEU C LIENIBIMU
MOKa3aTeJsIMU M KOpPHEH; HAaXOAWUThb 3HAYEHUS YUCIOBBIX
BBIPAKECHUN;

OKpYIJIATh IIeJIble YHUClIa M JEeCATHYHBbIe JApoOH, HaXOIUTh
NPUOTKEHHS YMCeNl C HEIOCTaTKOM M C M30BITKOM, BBHIMOJIHSITH
OLIEHKY YK CJIOBBIX BBIPAXKEHUU;

II0JI30BaTbCsl OCHOBHBIMU €IUHUIAMU JUIMHBI, MACChl, BPEMEHH,
CKOpOCTH, TUIOIIAIH, 00beMa; BEIpaKaTh 0oJiee KPYIHbIC €IUHHLIBI
yepe3 0ojiee MENIKUE U Ha000pOT;

pelmars TEKCTOBBIE 3aladyd, BKIIOYAs 3aJayd, CBS3aHHBIE C
OTHOUICHWEM U C TMPOIOPIMOHAJIBHOCTHIO BEIMYUH, IPOOSIMU H
IIPOLICHTaMHU;

HCMOJIb30BATh TNPHOOpPeTeHHble 3HAHUSI W yYMeHHSA B
NPaKTH4YeCcKOH 1esiTeIbHOCTH Y NMOBCEeIHEBH Ol sKU3HM I
pEIIEHUs] HECIOKHBIX IMPAKTHUYECKUX PACUETHBIX 3a7a4, B TOM
Yucie C WCIONB30BAaHMEM MpPU HEOOXOAMMOCTH CHpPaBOYHBIX
MaTepHalIOB, KAIBKYJISITOPA, KOMIIBIOTEPA;

YCTHOM NPHUKHUIKHK M OLIEHKH pe3yjbTaTa BBIYMCICHUI; MPOBEPKHU
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pe3yNbTara BEIYUCIIEHHUS, C UCIIOJIb30BAHUEM PA3JIMYHBIX IIPUEMOB;
MHTEPIPETAallMd  PE3yJNbTAaTOB pEIIEHUS 3aJa4 C  Y4ETOM
OFPaHMYEHMH,  CBSI3aHHBIX C  peajbHBIMH  CBOMCTBaMH
paccMaTpUBaeMbIX IIPOLECCOB U SIBICHUIM.

Auredpa

yMeTh
COCTaBIATh OYKBEHHBIE BBIpAXEHUS W (DOPMYJBI IO YCIOBHAM
3a7a4; OCYIIECTBIATH B BBIPAXKEHUSAX MU (opMynax 4YHCIOBBIE
MIOJICTAHOBKM U BBINOJHATH COOTBETCTBYIOIINE BBIYUCIICHUS,
OCYHIECTBIIITh IIOACTAHOBKY OIHOIO BBIPAXEHUS B IPYroec;
BBIpaXKaTh U3 GOPMYII OAHY MMEPEMEHHYIO Yepe3 OCTaIbHEIE,
BBITIOJIHATh OCHOBHBIE JEWUCTBUS CO CTENEHAMH C IIEJIBIMU
MOKa3aTeSIMH, ¢ MHOT'OWIEHAMH U C alredpandecKuMU IpoOsIMU;
BBITIOJHATH Pa3JI0’KEHNE MHOTOWIEHOB Ha MHOKUTEIH; BBITOIHATh
TOXIECTBEHHBIE IPEOOPa30BaHUS PALMOHANBHBIX BEIPAKEHHUIA;
MPUMEHATh CBOMCTBa apU(pMETUUECKUX KBAJAPATHBIX KOpHEH s
BBIYKCIICHUS 3HAUYCHUH U MPpeoOpa3oBaHU YHCIOBBIX BBIPAKECHUH,
coJiepKallluX KBaJpaTHbIE KOPHHY;

pemaTh JIMHEHHbIe, KBaJpaTHbIE YPaBHEHUS W palOHAJbHbBIC
YpaBHEHUS, CBOMAIIMECS K HHUM, CHCTEMBl JABYX JIMHEHHBIX
YpaBHEHUI U HECJIOKHbIE HETMHEWHBIE CUCTEMBI;

pemiate JMHEWHBIE M KBaJApAaTHBIE HEPABEHCTBA C OMHOMU
MePEMEHHON U UX CUCTEMBI,

pemiatb  TEKCTOBBIE  3a/Jadyd  aiNreOpamyeckuM  METOAOM,
WHTEPIIPETUPOBATh IIONYYEHHBIH pPe3yabTaT, MPOBOIUTH OTOOP
peteHu, ncxonsd u3 GopMyITHPOBKH 33124,

n300pakaTh YMClia TOYKaMH Ha KOOPIMHATHOW TPSMOH;
OIpeNeNsITh KOOPAWHATHI TOYKH IIJIOCKOCTH, CTPOMTH TOUKH C
3aJaHHBIMH KOOpPJMHATAMH; H300pa)KaTb MHOYECTBO pEIICHHH
JIMHEHHOT 0 HEPABEHCTBA,

pacrio3HaBaTh apU(PMETHUYECKHE U TEOMETPUYECKHE MPOTPECCH;
pemarp 3a1a4u ¢ MpUMEHeHHeM (OpMYJIbl O0IIEro YwieHa U CyMMBI
HECKOJIBKHX IEPBBIX YJICHOB,;

HAXOJUTh 3HaueHWs (YHKUUH, 3aJaHHOH (opMmynoH, Talbmuiei,
rpadykoM 1O €€ apryMeHTY; HaXOIUTh 3HAa4CHHE apTyMEHTa IO
3HaYEHHIO (PYHKIIMH, 3aJaHHOM IrpauKOM Wi TabanLei;
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ONpeneNsaTh CBOHCTBA (YHKUUH TO ee TrpaduKy; NPUMEHSITh
rpadguyeckie NPeACTaBIeHUS MPU PELIEHUH YpaBHEHUH, CHCTEM,
HEpPaBEHCTB;

OITUCHIBATh CBOWMCTBA M3YYEHHBIX (DYHKIMIA, CTPOUTH UX rpaduKy;

HCNOJIb30BATh TNpPHOOpPeTeHHble 3HAHUSI W yYMeHHUSA B
NPaKTH4YeCKOH 1esiTeIbHOCTH U NMOBCEeHEBH Ol sKU3HM IS
BBITIOJIHEHUS pacyeToB Mo GopMynam, Ui COCTaBlIeHHS (HOPMYII,
BBIPAYKAIOIIMX 3aBUCUMOCTU MEXIY PEallbHBIMU BEJIMYUHAMU; JJIS
HAXOXICHHUS HYKHOU (GOpMYJIBI B CIIPABOYHBIX MaTepPHAIAX;
MOJCIUPOBAHUS IPAKTUYECKUX CHUTyallud M HCCIENOBaHUU
MOCTPOEHHBIX MOJIEJIEH ¢ HCIIOJb30BaHUEM armapara aaredpsl;
OMMCAHUS 3aBUCHMOCTEH MeXAy (U3HMUECKUMU BeIMYUHAMHU
COOTBETCTBYIOIIUMH (POPMYIIaMH, TIPH UCCISTOBAHUN HECIIOMKHBIX
IIPAKTUYECKUX CUTYaIlUM;

UHTEpIpEeTalli TPaQHUKOB pealbHBIX 3aBUCHMOCTEH MEXIy
BEJIMYMHAMMU.

I'eomerpus

yMeTb
MOJIB30BaThCSI TEOMETPHYECKUM S3BIKOM JJIsl OTTMCAHHUS MIPEIMETOB
OKP YXKAIOIEro MUpa;

pacro3HaBaTh T€OMETpUYECKUEe UTYpHI, Pa3IndaTh X B3aUMHOE
pacroyioXKeHue;

n300pakaTh TeOMETPUYECKUe (DUTYpHI; BBINOJHATH YEPTEKH IO
YCIIOBHIO 33J1a4; OCYILECTBIISATh MpeoOpa3oBanus GUryp;
pacrio3HaBaTh Ha YepTeXax, MOIENIIX W B OKpYKaroLIeH
00CTaHOBKE OCHOBHBIEC IPOCTPAHCTBEHHBIE TeNa, H300paKaTh UX;

B IPOCTEHIIMX CIIy4asX CTPOUTH CEUEHHs U Pa3BEePTKH
MPOCTPAHCTBEHHBIX TEII;

MPOBOAMUTH OMNEPAlMHd HaJ BEKTOPAMHU, BBIYUCIATH [UIMHY H
KOOPJMHATHI BEKTOPA, YTOJI MEXAY BEKTOPaMIL;

BBIYHCIIAT 3HAYEHHMS T€OMETPUYECKHX BEIWYMH (IUIMH, YIIIOB,
wionianei, oo0beMoB); B ToM uucie: s yriaoB or 0 mo 180°
ONpeNeNsITh 3HAYeHUS TPUTOHOMETPUYECKMX (QYHKIMHA MO
3aaHHBIM 3HAYCHUSM VIJIOB; HaXO/JUTh 3HaYCHUS
TPUTOHOMETPHYECKMX (YHKUUH MO 3HAYEHUIO ONHOW W3 HHX,
HAXOJUThb CTOPOHBI, YIJBl M IUIOMIAAH TPEYrONbHUKOB, IJIMHBI
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JIOMaHBIX, Iyr OKpPY>KHOCTH, ionaaen OCHOBHBIX
reoMeTpuiecKux GUryp u Quryp, COCTaBICHHBIX U3 HHX;

pemaTh TeoMeTpUYecKHe 3ajjauyd, OMNHUpasCh Ha W3y4YCHHbIE
cBOWCTBAa (UTyp W OTHOMIEHHHA MEXAY HHUMH, IPUMEHSS
JIOTIOJIHUTENbHbIE IIOCTPOEHUS, anredpandeckuit u
TPUTOHOM ETPHUYECKHIA ammnapar, cCooOpaKeHHUsT CUMMETPHH;
MIPOBOJIUTH [OKA3aTeNIbHBIE PACCYXACHUS INPHU pEIIeHUH 3ajad,
WCIIONIB3YSI U3BECTHBIE TEOPEMBI, OOHAPY)KHBasi BO3SMOXKHOCTH IS
MX UCIOJIb30BaHMS;

pemaTh NpocTelIne INIAHUMETPUYECKHE 33]Ja4l B IPOCTPAHCTBE;

HCMOJIb30BATh TNpPHOOpPeTeHHble 3HAHUSI W yYMeHHUSA B
NMPaKTH4YeCKOH 1esiTeIbHOCTH U NMOBCEeHEBH Ol sKU3HM IS
OIMCAaHMs PEANIbHBIX CUTYALU Ha S3BbIKE T€OMETPUH;

pacderoB, BKIIOYAKOMHUX IMPOCTEHIINE TPUTOHOMETPUYECKUE
bopMymsL;

pelieHuss  TEeOMETPUYECKUX  3aJad € HCIOJIb30BAaHUEM
TPUTOHOMETPUH

peleHysT INPaKkTUYECKUX 3a]ad, CBA3aHHBIX C HAaXOXJECHUEM
TEOMETPUYECKAX BeNUYHMH (UCIONB3Yd TPU HEOOXOOUMOCTH
CIPaBOYHHKH U TEXHUYECKHUE CPEJICTBA);

MIOCTPOEHUN TEOMETPUYECKUMU MHCTpyMEHTaMHu  (JIMHelKa,
YrOJIbHUK, HUPKYIb, TPAHCIIOPTHD).

Jj1eMeHThI JIOTUKH, KOMﬁHHaTOpl/IKl/I,
CTATUCTUKHU U TCOPHUHU BepOﬂTHOCTeﬁ

yMeTb
MPOBOAMUTH HECIOXKHBIE JT0KAa3aTeNbCTBa, MOMY4aTh NPOCTEHIINE
CIIEAICTBUSL U3 W3BECTHHIX WJIM paHee MOJIYYEHHBIX YTBEP)KICHUH,
OLIEHUBATh JIOTHYECKYIO MPaBUILHOCTD paccyxeHuH,
UCIIONIB30BATh IPUMEPHI ISl WILTIOCTPAUU U KOHTPIPUMEPBI IS
OIPOBEPXKEHUSI YTBEPKICHUN;

W3BJEKATh WHPOPMAIUIO, INPEACTABICHHYIO B TaOnuuax, Ha
auarpaMmax, —rpadukax; — COCTaBJISTh  TaOJHMIbI, CTPOHMTH
JIMarpaMMbl U TpaduKy;

pemars KOMOWHATOpHBIE 3aJadyd MyTeM CHCTEMaTHYeCKOro
nepedopa BO3MOXHBIX BAPHAHTOB U C UCIIOJIB30BaHHUEM IIPaBUIIa
YMHOEHHS;
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BBIYKCIEITh CPEAHNE 3HAUYECHUS PE3yNbTaTOB U3MEPEHHUI;

HaXOOUTh  YacTOTy  COOBITHS,  HUCIONB3YS  COOCTBEHHBIC
HaOJIOJIEHHSI ¥ TOTOBBIE CTATUCTHYECKUE TAHHBIE;

HAXOJUTh BEPOATHOCTH CIyJalHBIX COOBITMH B MpPOCTEHIINX
cly4asx;

HCMOJIb30BATh TNpPHOOpPeTeHHble 3HAHUSI W yYMeHHSA B
NMPaKTH4YeCKOH 1esiTeIbHOCTH U NMOBCEeHEBH Ol sKU3HM IS
BBICTpaMBaHMsI apT'yMEHTAINH TIPH JI0KA3aTEeIbCTBE U B TUAJIOTE;
Ppacro3HaBaHus JIOTHYECKH HEKOPPEKTHBIX PacCyXICHUM;

3allMCH MaTEMaTHYECKHUX YTBEPXKACHUH, T0Ka3aTENIbCTB;

aHaJM3a peajibHBIX YMCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BHJE
JHarpamm, rpaduKoB, TaOIHUIL;

pelieHus]  NpPaKTHYecKuX  3a7ad B IIOBCEIHEBHOM U
po¢heCCHOHANIBLHOM JeITeIbHOCTH C HCIIOJIb30BAHUEM JISHCTBUN C
YHCJIaMH, MPOIEHTOB, [UIMH, IUJIOmaned, oOBEeMOB, BpPEMEHH,
CKOPOCTH;

pemieHHss yY4eOHBIX M INPaKTHYECKHX 3ajad, TpeOyroIux
CHCTEMaTH4ecKoro nepedopa BapruaHTOB;

CpaBHEHHSl IIAHCOB HACTYIJIGHUS CIyYalHBIX COOBITHH, I
OLIEHKH BEPOSATHOCTH CIYy4alHOTO COOBITHUS B MPaKTHYECKUX
CUTYyalUsX, COIIOCTaBIIEHUS MOJEIIU C PEAIbHOM CUTYalluel;
TIOHUMAHUS CTAaTUCTUUECKUX YTBEPKACHUI.
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