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OOKYMEHT NOANUCAH
SNEKTPOHHOW NOAMNUCHIO
Padouasi mporpamMma y4e0HOro Kypca
cpeanero ooiero 06pa3oBaHus Branenes, Pasywetts Banontia Muaionra
[einctuteneH: ¢ 24.05.2023 po 16.08.2024
«IIpaKkTHKYM MO0 MaTeMaTHKe»
(HaMMeHOBaHME yUECOHOr 0 MPeAMETa, Kypca)

pa3paboTaHa B COOTBETCTBHH C (eepalbHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CPETHETO O0IIEro
o0pa3oBaHus, YTBEPKAEHHBIM MPUKa30M MuHHCTEPCTBA 00pa3oBanus v Hayku PD ot 17.05.2012 Ne 413; mpukazom
MunucrtepctBa npocsenienus Poccutiickoit ®eneparuu ot 12.08.2022 Ne 732 «O BHeceHUM U3MEHEHUH B
(denepanbHbI TOCYAapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT CPeJHEro 001Iero 00pa3oBaHus, YTBEPKICHHbIH
npukazoM MuHHcTepcTBa 00pazoBanus 1 Hayku Poccuiickoit @eneparu ot 17.05.2012 Ne 413 «O6 yTBEpkIeHUN
(enepanabHOro rocyJapcTBEHHOI0 00pa30BaTENbHOTO CTAHAAPTA CPEAHEro 00IIero 00pa3oBaHusD) (3aperuCTpUPOBAH
B Muntocte Poccun 07.06.2012 Ne 24480); ¢ yueToMm (eiepanbHOi 00pa3oBaTeIbHON IPOrpaMMON CPETHETO
o0miero oOopa3zoBaHusl, yTBEp K IeHHON prka3zoM MuHHCcTepcTBa pocBenieHus Poccuiickoit @eneparm 18.05.2023
Ne 371; Ha ocHOBE IPUMEPHOH yueOHON MporpaMMBbl Y4eOHOTO ITpeIMETa MaTEMAaTHKa CPETHETO O0IIEro
obpa3zoBanus (MpoduIIbHBIA YpoBeHb) DIIEKTPOHHBIN pecypc]: J0KyMeHT. — Pexxum gocryna:
http://mat.1september.ru/view_article.php?ID=200901102

s odyuarommxest 11 kinaccon

1 rox

CPOK peanu3arnn

MapTtbiHoBa A.B.
(®.1.0. pazpaboTunka)
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IosicHuTesLHAs 3anIMCKA
Pabowas mporpamma snekTHBHOro Kypca «[IpakTHKyM IO MaTeMaTHKe» pa3paboTaHa B COOTBETCTBHUHU C

(enepanbHBIM TOCYIAPCTBEHHOTO OO0pa30BaTENbHBIM CTaHJAPTOM CpEOHEro oOmiero oOpa3oBaHUs; € Y4ETOM
MpUMEpHON ydeOHON mporpaMMbl y4eOHOTO MpeaMeTa MaTeMaThKa cpeqHero obmero oOpa3oBaHus (TIPOQUIBHBIHN
ypoBeHb)/ ONEeKTPOHHBIN pecypc: JIOKYMEHT. — Pexxnm JIOCTYTIA:
http://mat.1september.ru/view_article.php?1D=200901102., u ¢ yuérom deaepanbHOTO rOCYIapCTBEHHOTO
oOpa3oBareibHOrO craHaapTa (omo0peH pemenueM ot 12 aBrycra 2022 r. Ne 732)

Y4eOHsIit mpenMeT «MaTteMaTukay» BXOJIUT B IPEAMETHYIO 001acTh «MareMaTika 1 HHOpMaTHKa.

MareMaTrika 3aHHUMaeT 0coboe MecTO B HayKe, KyIbType M OOIIECTBEHHOW >KHM3HH, SBILSISICH OJHOU W3
BRXHEHIIMX COCTaBIAIOUIMX MHPOBOTO HAayYHO-TEXHMYECKOTO mporpecca. V3ydeHue MareMaTukd Urpaer
CHCTEMOOOPAa3yYIOIIy0 poJib B 00pa30BaHMM, pa3BUBas MO3HABATEIbHBIC CIIOCOOHOCTH YEIIOBEKAa, B TOM 4YHCIE K
JIOTMYECKOMY MBINUICHUIO, BIHSSI HA MpeNoJlaBaHue JPYrHX JAUCIHUILTHH. KadecTBEHHOE MaTreMaTH4ecKoe
o0pa3zoBaHKne HEOOXOANMO KaXIOMY JUISl €T0 YCIIEIIHON )KU3HU B COBPEMEHHOM OOILIECTBE.

K umcny BaxHEHWIIMX BOIMPOCOB COBPEMEHHOW TOCYIapCTBEHHOW MOJUTUKA B 00JacTH 00pa3oBaHHUs
OTHOCHUTCS 00ECIIeYeHUE pean3aiui KOHCTHTYITMOHHBIX MPaB TPaKaaH Ha 00pa3oBaHueE.

VYuuTeIBas 0cOOEHHOCTH OpraHU3alui 00pa30BaTENIBHOIO Mpolecca B TMMHA3UU: puéM oOyvaromuxcs B 10-
BIii KJIACC TYMaHUTAPHOTO, XyI0’KECTBEHHOT0, TEaTPaIbHOTO OT/ACICHUI U3 Pa3HbIX 00pa30BaTENbHBIX YUPESKIACHUH
pecnyOIuKH — U, CIIeIOBATENILHO, C PA3HBIM YPOBHEM MaTeMAaTHYECKON MOJrOTOBKH, U HAICICHHOCTh BBIMTYCKHUKOB
TMMHA3UM Ha TIPOJOJDKEHHE CBOEro oOpasoBanusi B BY3ax, B KOTOPHIX UM MPEACTOMT U3y4yaTh MATEMATHKY, a
HEpEAKO MaTeMaTHKa SIBISICTCSA BEAYIIMM TPEAMETOM, IMOCTYMaeT 3aKka3 Ha HM3y4YeHHE MAaTeMaTHKd HE TOJIBKO
0a30BOro0 ypOBHS, HO U TOPOPUILHOrO YpoBHSI. B oOpasoBarenbHOW mporpamMme [MMHA3MM TpeACTaBlIcHA
MaTeMaTHKa 6a30BOr0 YPOBHS C BKIFOYCHUSMH HEKOTOPBIX JUIAKTHUSCKUX SHHUI] MPOGUIEHOTO YPOBHSI.

B cBsa3u ¢ Bbllle CKa3aHHBIM BO3HUKJIA HEOOXOAMMOCTH B pPa3pabOTKe €IWHOTO 3JIEKTHBHOTO Kypca
«[IpakTukym mo MaTtemaTuke» i oOydarommxcst 11 kimaccoB o0béMom 68 dacoB (2 waca B Hemenmo, npu 34
Y4EeOHBIX HEJIENAX ).

Hean mporpamMmsl: oOecliedeHHE BO3MOXKHOCTH HCIIONB30BAHUS MATEMaTHYECKUX 3HAHMH W yMEHUHA B
MOBCEHEBHOM HU3HU, TOATOTOBKH K EI'D Mo MaremaTuke ¥ BO3MOXKHOCTH YCIIEHIHOTO MPOAOJIKEHUST 00pa30BaHuUs
MO CHEUATEHOCTSIM,

B cootBerctBum ¢ mpuHATON KoHmemuedn pa3BuTHsS MareMaTudeckoro oOpasoBanus B Poccuiickoit
denepanyy, MaTeMaTHIECKOE O0Opa30BaHUE PEIIaeT, B YACTHOCTH, CJICAYIOIINE KITIOUEBhIC 3a1auu:

— «IPEJIOCTABIIATh KAKAOMY OOYy4YarolieMycss BO3MOXXHOCTh JIOCTHIKCHUSI YPOBHS MaTeMaTHUYECKHX 3HAHUM,
HEOOXOIMMOTO JUTS JalbHEHIIIeH YCIIeNTHOM MKU3HH B OOIIECTBEY;

— «obecrieunBaTh HEOOXOJMMOE CTPaHE YWCIO BBITYCKHHKOB, MaTeMaThieckas MOATOTOBKA KOTOPBIX
JIOCTaToOYHA ISl MPOJIOJDKEHHsT O0pa30BaHWSl B PA3MUYHBIX HATPABICHUSX M JJIS MPAKTUYECKOW AESTENLHOCTH,
BKIIOYAs MPENoJaBaHue MAaTEMAaTHKH, MaTeMaTHYeCKHe HCCIeNoBaHus, pabory B cdepe WHOOPMAIMOHHBIX
TEXHOJIOTHH U JIP.»;

— «B OCHOBHOM o00IIeM H cpeaHeM oOmieM o0pa3oBaHHMH HEOOXOAMMO MPEAYCMOTPETh MOATOTOBKY
00yYarOIUXCsl B COOTBETCTBHHU C UX 3aIIPOCAMHU K YPOBHIO MOJTOTOBKU B chepe MaTeMaTHYECKOTO 00pa30BaHUSI».

COOTBETCTBEHHO, BBIJICIIAIOTCS TPU HANPaBIICHHUs TPEOOBAHUH K pe3ysIbTaTaM MaTeMaTHYECKOTO 00pa30BaHUs:

1) MPaKTUKO-OPUEHTHPOBAHHOE MaTeMaTHUIECKOE 00pa3oBaHue (MaTeMaTrUKa JJIs )KI3HH);
2) MaTeMaTHKa JJIsl MCTIONb30BaHUs B Ipodeccu;
3) TBOpYECKOE HalpaBJICHHWE, HA KOTOPOE HAalEeJIeHbl Te OO0YyYalolIuecs, KOTOpbIe IUIAHUPYIOT

3aHMMAThCSl TBOPYECKON M MCCIIENOBATENbCKOW paboToi B 00NacTH MaTeMaTWKd, GU3MKHA, SKOHOMHUKH M PYTHX
00J1acTsx.

Ha 6a3oBom ypoBHe:

— BrIyckHUK HaydyWTCs JUIS WCIIONB30BaHUS B IOBCEIHEBHOW JKM3HM W OOECHEYCHUS BO3MOXKHOCTH
YCIEIIHOTO TPOJOJDKEHHMSI 00pa30BaHUs IO CICHHUAIBHOCTSIM, HE CBS3aHHBIM C IMPHKIATHBIM HCIOJb30BaHHUEM
MAaTE€MAaTUKHU.

—BBINYCKHUK MOJIYYUT BO3ZMOXHOCTh HAYUYUTHCS JUIsl PA3BUTHS MBILUICHUSI, UCIIOJIB30BAHUS B MIOBCETHEBHOM
JKU3HU U 00eCIeueHuUs] BO3MOKHOCTH YCIICIITHOTO MPOJIOKEHUsT 00pa30BaHMsI 110 CIEIUAILHOCTSIM, HE CBA3aHHBIM C
MIPUKIIATHBIM HUCITOIH30BAaHUEM MaTEeMaTHKH.

[IporpamMma coctaBieHa C y4eTOM BO3PACTHBIX OCOOEHHOCTEH OOYdYalolUXCsS M COOTBETCTBYET NpOTrpamMme
IIIKOJILHOTO Kypca MaTeMaTUKK MPO(UIBHOIO YPOBHS U PACIIMPSET €€,

CrpykTypa 3K3aMEHAIIMOHHON paOOTHl M OpraHU3aIysl MMPOBEACHHS YK3aMEHA OTIIMYAIOTCS OT TPaIUIIMOHHON
CHUCTEMBI aTTeCTallNH, MO3TOMY u MOATOTOBKA K JK3aMEHY JTOJIKHA OBITh JIPYTOM.
OnTtuManbHON (OPMOH MOATOTOBKH K 3K3aMEHAM SIBIITFOTCS 3JICKTHBHBIC KYPCHI, KOTOPBIE TIO3BOJISIOT PACIINPUTH U
YIIyOUTh HW3y4aeMBbId Marepuan Mo WIKOJIBHOMY Kypcy. «PelmeHuwe 3ajgad ¢ mapamerpamMm» - 3TO OJUH U3
TPYIHEUIIUX Pa3lIeJOB IIKOIBHOTO Kypca MaTeMaTHKU. 371eCh IMPOBEpSETCS HE «HATACKAHHOCTb» YYCHHUKA, a
NOAJIMHHOE TMOHMMaHHE UM MaTepuaia. 3aJaud C MapaMerpamMu TpaaunuoHHo Bkitoyatorcs B KMMer EI'D mo
MareMatuke. B 6onpmmHCTBE 33029 EI'D 1 BeTynuTeNbHBIX HCTIBITAaHUAX B BY 361 IperaraeTcst pemars ypaBHEHHSI,
HEpPAaBEHCTBA M CHCTEMBl YpPaBHEHHMH TIO pa3IMYHBIM TeMaM. l[loaTomMy B mporpamme  3IEKTHBHOTO Kypca
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«[IpakTHKyM 10 MaTeMaTHKe» CHCTEMATU3UPOBAHBI OCHOBHBIC BUJIbI YPABHEHU, HEPABEHCTB, CUCTEM YpaBHCHUU U
pazINIHbIC CMIOCOOBI X PEIICHHUS.

3aHITHA 3JICKTUBHOTO Kypca B OOJIBITMHCTBE CBOEM MPAKTHUYECKOTO XapaKTepa, IO3TOMY HEeT HeOOXOIUMOCTH
B COJICp)KaHUM BBIJICIATh MpakTHYecKue paboThl. Tak ke B MporpaMMe 3JIeKTUBHOTO Kypca yIeNseTcs OONbIIoe
BHHMaHHUE CAMOCTOATENBHON paboTe o0yyarommxcs U padore B rpymmax. Pabora obydaromuxcs Haj MpeaioKeHHON
CUCTEMON 3amaHuii OyneT CIOCOOCTBOBATH MOBBINICHUIO WX OTBETCTBEHHOCTH 3a PE3YJIBTAThI CBOETO YUeOHOTO
TpyJa, SBUTCS CTUMYJIOM IOBBIIIEHUS YPOBHS UX MAaTEMAaTUYECKOW I'PaMOTHOCTH.

Ilnanupyemblie pe3yJbTaThbl 0CBOCHHS NPOrpaMMbl 31eKTUBHOI0 Kypca «[IpakTHKYM 0 MaTeMaTHKe»

H3yuenne »siaekTtuBHOro kKypca «IIlpakTHkyM mo MareMaTHKe» AA€T  BO3MOMKHOCTH  JIOCTHKEHHSI
0o0yyarouMHcs CJedyIIMuX pe3y/bTaToB.

JInuHocTHBIE:

—  chOpMHPOBAaHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHA HAYKH;
KPUTUYHOCTh MBIIUICHHUS, YMEHHE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKAa3bIBAHHA, OTIMYATh
THIOTE3y OT (aKTa;

—  HaBBIKA COTPYAHHUYECTBA CO CBEPCTHHUKAMHM, B3pPOCIBIMH B 00pa30BaTEIbHOW, yueOHO-MCCIIeNOBATENbCKOM,
MIPOEKTHON M APYrMX BHUIAX NESITEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCThP K OOpa3OBaHMWIO, B TOM WYHCIE€ CaMOOOpPa30BaHUIO, HAa TIPOTSDKEHHUH BCEH
KU3HHM;  CO3HATENIbHOE OTHOIICHHWE K  HEMpEephIBHOMY  0Opa3oBaHUIO  KaK  YCIIOBHIO YCIICHIHOW
mpo(ecCHOHAIBbHON M OOIIECTBEHHOW ACATEIBHOCTH;

— OCO3HaHHBI BBIOOp Oynymield npodeccM U BO3MOXKHOCTEH peanu3allid COOCTBEHHBIX >KM3HEHHBIX
IUTAaHOB; OTHOIICHME K MPOQECCHOHANBHON AEATEJHHOCTH KaK BO3MOXKHOCTH Y4YacTHS B PELICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYNAapPCTBEHHBIX, OOMIEHAIIMOHAIBHBIX MPOOIIEM.

MertanpenMeTHbie pe3yJbTaThl ((popMUpyeMble YHHBEPCAJIbHbIE yueOHbIe 1elCTBHS)

Pecynamuenvle ynueepcanibHble yueonsle 0eiicmeus
BpInycKHUK HAy4YHMTCS:

CaMOCTOSITEIIBHO OIPEeIsATh 1eJH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH, IO KOTOPHIM MOXHO ONPENCNIUTh, YTO
LEJb JIOCTUTHYTA;

OLIEHMBATh BO3MOXKHBIE MTOCIIEACTBUS JOCTHKEHHUS NTOCTABICHHOM 1IN B JESITEIbHOCTH, COOCTBEHHOM KHU3HU U
KHU3HH OKPYKAFOIIUX JIFOJIEH, OCHOBBIBAsCh Ha COOOPaKEHUSX ITUKU M MOPAJIH;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 33/1a4X B 00Pa30BaTEIbHON IEATSIILHOCTU U JKU3HEHHBIX CUTYAIIUSX;

OLIEHMBATh PECYPCHI, B TOM YHCIIE BPEMS U JApyrue HeMaTepHabHbIE PECYPChl, HEOOXOIUMBIE AJISl JOCTHKEHUS
MOCTaBJICHHOH LIENH;

BI)I6I/IpaTB IMyTb JOCTWIKCHUA LECIIU, INIAHUPOBAThL PCIICHUC IMOCTABJICHHLIX 3aJa4, ONITUMU3UPYS MAaTCPUAJTIbLHBIC
1 HeMaTepHaJIbHbIEC 3aTPaThI;

OpTaHU30BbIBaTh 3P ()EeKTUBHBIIN MMOKCK PECYpCOB, HEOOXOANMBIX VISl JOCTHUKEHUS TIOCTABICHHOMN LIEJIH;

COIOCTABIISITh MOMYYSHHBIN PE3yNbTAT JACATENLHOCTH C MIOCTABICHHON 3apaHee IeIbIo.

Ilo3nasamenvnvie yrusepcanvHvle yuednvie 0elicmeus
BpInycKHUK HAYyYMTCS:

WCKaTh W HaxoAuTh 000OIIEHHBIE CHOCOOBI pEelIeHHs 3a7ad, B TOM 4YHCIE, OCYHICCTBIATh Pa3BEPHYTHIN
WH(OPMAITMOHHBIN MTOWCK U CTABUTH HA €T0 OCHOBE HOBBIE (y4eOHBIE 1 MO3HABATENbHBIC) 3aa4H;

KPUTHYECKH OLICHWBATh M HHTEPIPETUPOBATH MHOOPMALIMIO C pa3HbIX MO3ULIMH, Paclo3HaBaTh U (PUKCHPOBATH
MPOTUBOPEYHs B MHOOPMALMOHHBIX HCTOYHHKAX;

WCTIONB30BaTh PAa3UYHbIE MOJIEIBHO-CXEMAaTHYECKHE CPEJICTBA JUIsl MPEJICTABICHUSI CYIIECTBEHHBIX CBS3CH H
OTHOUICHUH, a TaKXKe MPOTHBOPEYHH, BBISIBIICHHBIX B MH)OPMAIIMOHHBIX HCTOYHUKAX;

BBIXOJUTH 33 PaMKW Y4eOHOTO MpenMeTa M OCYIICCTBISTH LEJCHANpPaBICHHBIM MOWCK BO3MOXKHOCTEH ISt
IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBUS;

BBICTpanMBaTh WHAWBHIYaJbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAHUYEHHS CO CTOPOHBI JAPYTHX
YYaCTHUKOB U PECYPCHBIE OIPaHHUUCHHUS;

UCTONB30BaTh CpeAcTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TexHojorudd (manee — HWKT) B
PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3ajJa4d C COGJ’IIO,ZICHHGM Tpe60BaHI/II\/II
SPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTMEHBI, pecypcocOepekeHUs, NMPaBOBBIX W ITHYECKHX HOPM,
HOPM HMH(OPMAIOHHON 0e30MacHOCTH.

Kommynuxkamuenuvie ynusepcanvhule yuednvie oelicmeus
BbinyckHuK Hay4YuTCS:

KOOPAWHHUPOBATH W BBHINOJNHATH PabdOTy B YCIOBHSX pEabHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO
B3aMOJCHCTBHSI;

pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTb CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHMEM a/eKBaTHBIX (YCTHBIX U
MUCHMEHHBIX) SI3BIKOBBIX CPEACTB;

pacno3HaBaTh KOH()IMKTOTEHHbIE CUTYallU U NPEAOTBPAIlaTh KOHGIINKTHI 10 UX aKTUBHOH (a3bl, BEICTPanBaTh
JIeJIOBYIO M 00pa30BaTeIbHy0 KOMMYHHKAIIHIO, M30€erast JINYHOCTHBIX OLIEHOUYHBIX CYXKJICHHUH.



IIpeaMeTHBIMH pe3yJIbTATAMH OCBOCHUS BBITYCKHUKAMHU CpeHEd (ITOTHOMN) HIKOJIBI TPOTPAMMBI JIEKTUBHOTO Kypca «[IpakTHKYM TI0 MaTeMaThKey SBISETCS:

ba3oBblii ypoBeHb YruaybaeHHbIH YPOBeHb
«IIpo0s1eMHO-(pYHKIIMOHAIbHBIE Pe3yJbTAThD» «CucTeMHO-TeopeTHYeCKHe Pe3y1bTaThl»
Paznen |. BINYCKHUK HAYYMTCH 11. BbIMyCKHUK MOJYYUT 1. BolmycKHUK HAy4YuTCSH IV. BbINyCKHHUK MOJY4YHT
BO3MOKHOCTh HAYYHMTHCHA BO3MOKHOCTh HAYYUTHCS
Henn J1g ncnonbp30BaHus B Jna pazeumus monuunenus, st ycnenrHoro npoAomKeHus Hns obecneuenuss 603M0AHCHOCHU
OCBOCHUS MTOBCETHEBHOM KU3HU H UCNONL30BANUS 8 NOBCEOHEGHOI 00pa3oBaHUs VCREUH020 NPOOOIIHCEHUS.
npeaMera o0ecredeHus! BO3MOKHOCTH HCUZHU IO CIIEIUANIBHOCTSM, CBSI3aHHBIM 0bpaszosanus no
YCIIEUIHOTO MPOAOIKEHUS u obecneyenust 603MON’CHOCU C TIPUKJIQAHBIM HCIIOJIb30BaHUEM CREeYUaIbHOCMAM, CEA3AHHbIM C
00pa3oBaHus 0 CIICHUATIBHOCTAM, | YCHEUHO20 NPOOOIINCEHUS] MaTEMaTHKH ocywecmeneHuem HayyHou u
HE CBSI3aHHBIM C TIPUKIIaJTHBIM 0b6paszosanus no uccne008amenbeKou
HCIIOJIb30BaHUEM MaTEeMaTHKH CReyuanrbHOCMAM, He CEA3AHHBIM OeamenvHocmu 8 061acmu
€ NPUKIAOHBIM UCNONIb308AHUEM MamemamuKy U CMENHCHbIX HaAYK
Mamemamuxy
TpeGoBaHus K pe3yJbTaTam
dnemenmol Onepuposats Ha 6a30B0M Onepupoeamp® nousmuamu. | — CB0oOOIHO onepupoBars’ Hocmuowcenue pezynromamos
meopuu ypoBHE! MOHATUAMY: KOHeuHoe MHOJCeCcmeo, d1eMeHm MOHATUAMU: KOHEYHOEe paszoena II;
MHOJICecme u KOHCYHOC MHOXKECTBO, MHOIHCECMEBA, noajymogfcecm@o, MHOECTBO, 3JIEMEHT B noeceounesnou scuznu u npu
Mmamemamuuye 3JIEMEHT MHOXECTBA, nepeceueHue U 00veOUHeHUe MHOYKECTBA, IOJMHOXECTBO, uzyueHuu Opyaux npeomemos.
CKOIL 102UKU MTOJIMHOKECTBO, MHOOICECMS, yucnogvie nepeceueHre, 00beAMHEHNE U UCNONIL306AMb MEOPEeMUKO-
nepeceyeHne u MHOdIcecmea Ha KOOPOUHAMHOU pa3HOCTh MHOXECTB, | MHOJICECMBEEHHbII A3bIK U SA3bIK
00BbEeTMHEHNE MHOXKECTB, npAMOU,  OMpesoK, UHmepeal, YHCJIOBHIE ~ MHOXECTBA  HA | JIO2UKU OJi ONUCAHUS PEATbHbIX
YHUCIIOBbIE MHOYKECTBA Ha NOYUHMEPBAT, NPOMEICYMOK C KOOpJUHATHOM MIPSIMOH, npoyeccoe u A6NeHUul, npu
KOOPJMHATHOM IPSAMOH, 8bIKOJIOMOU MOUKOLl, OTPE30K, UHTEPBAJl, | PpeuleHul 3a0ay Opyeux y4eoHbix
OTpE30K, UHTEPBAJI; epaghuueckoe npedcmasienue MOJTYUHTEPBAJI, IPOMEXYTOK C npeomenos
olepupoBaTh Ha 6a30BOM MHOJICECM8 HA  KOOPOUHAMHOU BBIKOJIOTOH TOYKOM,
YpOBHE MOHATHIMHU: njaockocmu; rpaduyeckoe MpeAcTaBICHUE
YTBEPKACHUC, OTPUIIAHNEC onepuposamas NOHAMUAMU. MHOXECTB Ha KOOPIHMHATHOM
YTBEPKAECHUS, UICTUHHBIEC U ymeepaicoenue, ompuyanue IJIOCKOCTH;
JIOJKHBIC yTBEPIKICHNA, VMBEPHCOeHUs,  UCMUHHble U | — 3a/]aBaTh MHOXXECTBA
npu4rHa, CJICACTBUC, JOJICHbIE VYMBepIHcOeHus, NEPECUMCIICHUEM H
YaCTHBIN CITyyai ob1uero npuduna, cieocmeue, YAaACMHbLU XapaKTEPUCTUIECKUM
YTBEpXKICHUS, cayuail. obwe20  ymeepicoeHus, CBOMCTBOM;

1 3neck ¥ ganee: pacmo3HaBaTh KOHKPETHBIE IPHMEPHI OOIIUX IIOHATHIA 110 XapaKTEPHBIM IPU3HAKAM, BBIIOJIHATE AEHCTBHA B COOTBETCTBHH C ONPEIEICHHEM U IPOCTEHIIMMHU CBOHCTBAME
MTOHATHUH, KOHKPETU3UPOBATh MIPUMEPAMHU OOIIUC TOHSTHUS.

2 351ech U asiee; 3HATh ONpeieIeHHE TIOHATUS, YMETh MOACHATH €r0 CMbICII, YMETh UCIIONb30BATh HOHATHE M €0 CBOIMCTBA PHU IPOBEAEHUH PAaCcCy K IeHU, pelIeHHH 3a1a4.

% 351ech U jasiee: 3HATH oNpejieIeHHE TIOHATHS, 3HATh U YMETh 0O0CHOBBIBATH CBOWCTBA (IPU3HAKM, €CIIM OHU €CTh) OHATHS, XapaKTEPH30BaTh CBA3U C APYTMMH IIOHATUAMH, IPEACTABIISAS OHO
MTOHATHE KaK YacThb IEJIOCTHOT'O KOMITIEKCa, UCIIOJIF30BATh TOHATHE U €T0 CBOMCTBA IIPH MPOBEICHNN PACCYKICHHH, T0KA3aTeIBCTB, PEIICHUH 3a/1ad.



KOHTPIPUMED;

HaXOJUTh MEPEeCceUeHNe 1
00beTUHEHUE IBYX
MHOJKECTB,
IPE/ICTaBICHHBIX
rpau4ecKy Ha YUCIOBON
IPSIMOY;

CTPOUTH Ha YUCJIOBOM NpsIMOit
MOJJMHO>KECTBO YUCIIOBOTO
MHOECTBA, 3aJJaHHOE
HPOCTEUIINMH YCIIOBUSMH;

pacno3HaBaTh JIOKHBIE
YTBEPKICHUS, OIINOKH B

paccyXKaeHusIX, B TOM
YHCIIe C UCIIOIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceounesnoii sicuznu u npu
uzyueHuu opyaux

npeomemos:

—  HCIOJIL30BaTh YKCJIOBBIC
MHOKECTBa Ha
KOOPAMHATHON NpsIMOM NSt
OITMCAHUS peaTbHBIX
TIPOIIECCOB U SBJICHUH;

— TPOBOJHTH JIOTUYECKHE

PacCy)KJIEHUSI B CHUTYyalMsIX
IOBCEIHEBHON XU3HU

KOHmpnpumep,
npogepsameo NPUHAONEHCHOCHb
INEeMEHMA MHONCECNEY,
Haxooums nepeceueHue u

00veouHeHue MHOJCecms, 6 mom

uucie

npedcmaeﬂennblx

epaghuuecku Ha YUCI0BOU NPAMOU

u Ha KOOpaMHaWZHOZZ njiockocmu,
dokazamelbHble

npogooums

paccyxcoeHuss 01 000CHOBAHUSA

UCIUHHOCTU YMBEPIHCOEHUI.

B nosceonesnoui sorcusnu u npu

usyyeHuu Opy2ux npeomMemos.
UCNOIL3068aMb

Hucioensle

MHOJICECMBA HA  KOOPOUHAMHOU
npAMou U HA KOOPOUHATMHOU

niockocmu ons onucanus
PEIbHBIX NPOYECCO8 U SIGNEHUIL,
npogooums dokazamenvHbie
paccysicoenuss 8 CumMyayusx
NOBCEOHEBHOU  JICU3HU, npu
peuwlenuy  3a0ay U3 Opyeux
npeomemos

MPOBEPATh MPUHAICKHOCTh
3JIEeMEHTa MHOXECTBY;
HaxOJUTh TepecedyeHnue u
0o0ObEIMHEHUE MHOXECTB, B
TOM 4HCIIE TPEACTABICHHBIX
rpagu4eckd Ha  YHCIIOBOM
NpAMOM M Ha KOOPAMHATHOU
IJIOCKOCTH;

MIPOBOAMTH  JIOKa3aTelbHBIC
paccyxaeHus IS
000CHOBaHHUS HWCTUHHOCTH
YTBEPKICHUH.

B nosceounesnoti sorcuznu u npu

usyyeHuu Opy2ux npeomMemos.
UCIIOJIb30BaTh YHCIIOBBIE
MHOECTBAa Ha KOOPAHHATHOM
IIPsIMOM M Ha KOOPJIMHATHON
IJIOCKOCTH Ul ONHMCaHUsA

peanbHBIX MpOLIECCOB U
SIBJICHU;
NPOBOJIUTh  JI0Ka3aTeJIbHbIE

paccyxIeHus B CUTyalusax
[TOBCETHEBHOM KH3HHM, TIpHU
peumieHuy 3a1ad U3 APYyTrHux
IIPEMETOB

Yucnha u
8bIpAdICeHUA

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATHAMM: LIE€JI0€
YHCIIO, JETMMOCTD YHCEN,
O0OBIKHOBEHHAs APOOH,
JEeCSITUYHAs IpoOb,
paloHaIbHOE YHUCIIO,
MpHOIMKEHHOE 3HAUCHHE
YHCIIa, 9acTh, IO,
OTHOIIIEHHUE, NTPOLIEHT,
TIOBBIIIICHHUE U TIOHIKEHNE
Ha 3aJlaHHOE YHCII0
MPOLIEHTOB, MacIITab;

yenoe 4ucio, 0enUMOCmy ducer,
00bIKHOBEHHAsL OPOOY,
Ooecsimuunas Opoob,
PAYUOHATILHOE YUCTLO,

l’lpu6]lu9fCéHHO€ 3HA4YeHue yucaa,

yacmo, 0051, OMHOUIEHUE,
npoyeHm, nogululerue u
NOHUdICEHUE HA 300AHHOE YUCTIO
npoyenmos, Mmacuimao,

npUBOOUMb NPUMEPDL YUCeN C

3A0AHHBIMU CEOLLCMBAMU

C80000H0 onepuposams NOHAMUAMU!

CBoOo11HO OTIEpPUPOBAThH
IIOHATUSIMU: HaTypaJlbHOE
YHUCIIO, MHOKECTBO
HaTypaJIbHBIX YHCEI, IeJI0e
YHUCII0, MHOMECTBO  IIEJIBIX
yucell, OOBIKHOBEHHAS JPOOb,
JeCATUYHAS Ipo0Bb,
CMEIIaHHOE YHCIIO,
paIroHaIbHOE YHCIIO,
MHOXKECTBO  PaIlMOHAIBHBIX
qHCETl, HpPpaIMOHATIBHOE
YHUCJIO, KOPEHb CTCHCHH 1,

Jlocmuoicenue pesynrvmamos
pasoena II;

60060010 onepuposams
YUCTIOBLIMU MHONCECTNEAMU
npu peuteruu 3a0a,

NOHAMUAMU MEOPUU OeTUMOCTNU
npu peweHur CmanOapmHbix
3a0ay

Cc60000HO 6bINOIHAMb
mooicoecmeenmvie
npeobpazosanus
MPULOHOMEMPULECKUX,




OTICpUPOBaThH Ha 0230BOM
YpOBHE MOHATUSIMHU:
norapudm 4ucia,
TPUTOHOMETpHUIECKas
OKPYKHOCTB, TpayCcHas
Mepa yria, BeJIU4uHa yria,
3aJaHHOI0 TOYKOM Ha
TPUTOHOMETPUUECKON
OKpPY’KHOCTH, CUHYC,
KOCHHYC, TAHT'€HC U
KOTaHT€HC YTIIOB, UMEIOIINX
MIPOU3BOJIBHYIO BEINUHNHY;

BBHITIOJIHATH apumMeTHIecKue
NEUCTBUSA C LIEIBIMUA U
paIioHATBHBIME YHCIIAMH,

BBITIOJHSATH HECJIOKHbIE
peoOpa3oBaHMs YUCITIOBBIX
BBIPKECHHI, COAEPIKAIINX
CTETICHH YKCe, JIN00 KOPHU
U3 gmrcel, 1100 Jorapudmer
YHUCelT;

CPaBHHBAThH PALMOHATILHBIC
YHUCIa MEXIy CO0O0if;

OIICHWBATh ¥ CPAaBHUBATH C
paloHATBHBIMH YHCIIAMHU
3Ha4YeHH LENbIX CTeIeHen
4yucen, KOpHEN HaTypanbHOU
CTETICHH W3 YHCeTI,
norapu()MOB YHCEN B
MPOCTHIX CIyYasiX;

n300paxkaTb TOYKaMU Ha
YHCJIOBOU MPSIMOM LieTbIe U
paloHanbHbIe YUCIIa,

M300pakaTh TOYKaAMH Ha
YHCIIOBOH MPSIMOM IIEJIbIE
CTETICHH YHCeTl, KOPHH
HaTypaJbHOU CTENECHU U3
yuce, JorapuMel Ynucel B
MPOCTHIX CIyYasix;

BBITIONHSTH HECIO)KHBIE

oearumocmu;

Onepuposams NOHAMUAMU. 102aAPUPM
YUCIA, MPUSOHOMEMPUYECKAS
OKPYIICHOCTIb, PAOUAHHASL U
2paodycHasn mMepa yena, Geluduna
yend, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPUHECKOU
OKPYIICHOCTU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC YeIlo8,
UMeIoWUX NPOU3BOTILHYIO
BEUYUHY, YUCHA € U T,

BbINOHAMb apupMemuiecKkue
Oeticmeus, couemas yCcmHule u
nucbMeHHble NPUembl, NPUMEHSIS.
npu Heobxooumocmu
8bIYUCUMENbHBlE YCIPOLUCMEa,

HAxXo0ums 3HAYEHUsI KOPHSL
HAMypanbHOU cmenetu, cmenenu
C PAYUOHATIHBIM NOKA3ATNENEM,
Jo2apuma, UCnoIL3Ys Npu
Heobxooumocmu
8bIUUCTIUMENbHbLE YCIPOUCMEA,

NONb308AMbCS OYEHKOU U NPUKUOKOU
npu nPAKmMuYecKux pacuemax;

nPOGOOUMb NO U3EECHIHBIM
Gopmyram u npasuiam
npeobpazosanuisi OYKEeHHbIX
BBIPANCEHUT, BKTTIOHAIOUJUX
cmeneHu, KOpHU, 102apumvl u
mpu2oHOMempuiecKue QyHKyuu,

HAXo0umv 3HAYEHUsT YUCTOBBIX U
OYKBEHHDBIX 8bIPANCEHU,
ocywecmasnsis Heobxooumble
NOOCMAHOBKU U NPeodPA308aAHUsL;

—  uzobpadcamo cxemamuyecku
yeor, genuqUnA KOmMopo2o
sbIpadiceHa 6  2paodycax — uiu
paouanax;

—  UCNONb306aMb  NPU  PeuleHuu
3a0ay  mabauuHble  3HAYEHUS.

JICHICTBUTEIIFHOC qHCII0,
MHO>ECTBO JICHCTBUTEIBHBIX
qHCell, reoMeTpruYeCcKast
HUHTEpIpeTaIus

HaTypajbHBIX, MCIBIX,
palMOHAIBHBIX,
JIEHCTBUTEIIBHBIX YHUCE]T,
MNOHUMATh U O0OBACHATE
pa3HUILLY MEXKIY
MO3UIMOHHOM u
HENO3UIIMOHHON CHCTEMaMU

3aIHUCH YHCET,

JIOKa3bIBaTb M HCIIOJIb30BAaTh
MIPU3HAKK JEIAMOCTH CYMMBI
u IPOU3BEICHUSA npu
BBITIOTHEHUH BBIYUCIICHUN W
pelIeHnN 3a1a4;

BBIIIOJIHATH OKpYIJICHUE
palrOHAIBHBIX u
UPPALMOHANBHBIX YHCEN C

3aJIaHHOW TOYHOCTBIO;
CPaBHHBATh [ICHCTBHUTEIHHBIE
YHUCJIa Pa3HBIMU CIIOCO0aMH;
YIOPSII0YUBATH qHcIa,
3aMucaHHbIC B BUJIC
OOBIKHOBEHHOI U JIECITUYHOUN
Ipo0Ou, YuClia, 3alvCaHHbBIE C
UCIIOJIb30BaHUEM
apu(pMETHIECKOTO
KBaJIpaTHOTO KOpHS, KOpHEH
cTereHn 0oJIbIIe 2;

Haxogute HOJI u HOK
pa3HbIMU crocobamu u
HCIIOJIb30BaTh 170'¢ npu
pelIeHnH 3aj1a4;

BBITIONHATh ~ BBIYHCIICHHUS U
npeoOpazoBaHus BHIPAKEHUH,
COJIepIKaIIINX
JEHCTBUTEIIHHBIC YMCIIA, B TOM
YHClie KOPHH HAaTypaJbHBIX

Jnoeapupmuyeckux,
CMENeHHbIX 8bIPAANCEHUIL,

e1adems popmynoi bunoma
Hvromona;




npeoOpa3oBaHuUs MENBIX U
JIPOOHO-pAITMOHATBHBIX
OYKBCHHBIX BBIPAXKCHHIA;
BBIpa)KaTh B MIPOCTEHUIINX
CIIydasix U3 paBEHCTBA OJHY
MIEpPEMEHHYI0 Yepe3 IPYTHe;
BBIYHCIIATH B MMPOCTBIX CIydasx
3HAYCHUS YUCIIOBBIX U
OYKBCHHBIX BBIPAKCHHIA,
OCYIIECTBIISISI HEOOXOIUMBIC
MOJICTAHOBKH U
mpeoOpazoBaHuS;
M300paxkaTh CXeMaTHYCCKH
yroJl, BeJIMYMHA KOTOPOTO
BBIpa)XKEHA B Tpajlycax;
OLICHMBATb 3HAKHU CUHYCA,
KOCHHYCa, TAaHTEHCA,
KOTAHTE€HCA KOHKPETHBIX
YIJIOB.

B nosceounesnoii sicusnu u npu
usyueHuu Opyaux yueoHvix
npeomemos:

BBIMOJIHATH BEIYUCIICHUS IPU
peLIeHNH 3a/1a4
MPaKTUIECKOTO XapaKTepa,

BBITTOJTHSATH MTPAKTUIECKUE
pacyeTsl ¢ UCIOIb30BAHUEM
py HEOOXOAUMOCTH
CIPaBOYHBIX MATEPHAIIOB
BBIYMCIIUTEIBHBIX
YCTPOWCTB;

COOTHOCHTH pealibHbIC
BEJINYHMHBI, XapaKTEPUCTHKU
00BEKTOB OKPY>KaIOIIET0
MUpa ¢ UX KOHKPETHBIMU
YHCIIOBBIMU 3HAUCHHSMHU;

HCTIONB30BaTh METO/IBI
OKPYTJICHUS, TPUOTKEHHS
U NIPUKHUJIKU IPU peILICHUU

MPUSOHOMEMPUHECKUX — QYHKYUU
yenos;

—  BbINONHAMb NEPeso0  BeTUUUNBL
yena u3 paouamHol mepul 6
2paodycHyto u 00pamHo.

B nosceonesnoui srcuznu u npu
usyyeHuu Opyaux yueoHvix
npeomemos.

BLINOAHAMb OCUCMBUSL C YUCTOBBIMU
OAHHBIMU NPU PEULEHUU 30004
NPAKMUYecKo20 Xapakmepa u
3a0a4 U3 paziuuHslx obnacmeu
SHAHUL, UCTIOTB3YA NPU
HeobX00UMOCMU CNPABOYHbIe
MaAmepuanvl U blYUCTUMETbHbIE
ycmpoiicmaa,

OYEHUBAMD, CPABHUBAMD U
UCNOML306ANb NPU PEUEHUU
NPAKMuYecKux 3a0ay Yuciosvle
3HAYEHUs. PeaTibHbIX GEIUUUH,
KOHKDEmHble YUCT0BbLe
xapakmepucmuxku 00beKmos
OKpYyoicarowe2o mupa

CTCIICHEH;

—  BBITIOJHATD CTaH/IapTHBIE
TOK/I€CTBEHHBIC
peodpa3oBaHus
TPUTOHOMETPUIECKHX,
JTorapuhMHUIECKUX,
CTETICHHBIX, UPPAIlMOHATEHBIX
BBIPaKCHUM.

B nosceoneenoii srcuznu u npu
usyueHuu Opyaux npeomMemos.

— BBIIOJHATE M OOBSICHATH
CpaBHEHHE pe3yIbTaToOB
BBIYKMCJICHUI TIPH  PEIICHUU
IPaKTUYECKUX 3a]1ad, B TOM
qHcIe NPUOITMKEHHBIX
BBIYKCIICHHH, HCTIONB3YS
pasHble crocoObl CPAaBHEHUH;

—  3alKChIBaTh, CpaBHHUBATH,
OKPYIJISITh YUCIIOBBIC JAHHBIC
peasbHBIX BEJINYHH c
UCIIOJIb30BaHUEM pa3HBIX
CHCTEM M3MEPEHHS,

COCTaBJIATh U OLICHUBATH Pa3HbIMU
CII0CO0aMM YHCIIOBbIE
BBIPQKEHUS [IPU PEIICHUH
MPAKTHYECKUX 3a/1a49 M 33719
U3 IPyTrUX y4eOHBIX
HPEIMETOB




MpaKTUYECKUX 3a/1a4
MOBCEIHEBHON XU3HU

Ypasnenus u
Hepaesencmea

PemaTe nuHeliHbIE ypaBHEHUA U
HEpaBEHCTBA, KBa[PATHEIC
YpaBHCHUS;

peuiath JorapupMUIecKue
ypaBHeHus Buaa log a (bx +
¢) = d u mpocreiimime
HepaBeHcTBa Brza 10g 4 X <
d;

pelaTh MoKa3aTeIbHbIC
ypaBHeHns, Bua a°**°= d
(rme d MOXKHO TpeCTaBUTh
B BH/JIC CTCIICHU C
OCHOBaHHEM a) U
IIPOCTEHIINE HEPABEHCTBA
Buma ' < d (rme d MokHO
NPEJICTaBUTH B BUJIC
CTEIEHH C OCHOBAHKEM a);.

MPUBONUTH HECKOJIBKO
NPUMEPOB KOPHEH
MPOCTEHILIEro
TPUTOHOMETPHUYECKOTO
ypaBHEHUS BHJIA: Sin X = &,
cosx=a, tgx=a,ctgx =
a, e a — TabInYHoe
3HAYCHHUE
COOTBETCTBYIOIICH
TPUTOHOMETPUYUCCKON
byHKIUH.

B nosceounesnoii ocusnu u npu
u3yyeHuu Opyaux
npeomemos.

— COCTaBNsTh W  pemarb
YpaBHEHUS WU CUCTEMBI
YpaBHEHUH MpU pEIICHUU
HECJIOKHBIX MPAKTHYECKUX
3a1a4y

—  Pewamo PAyUOHAIbHYLE,
nokasamenvHoie u
Jo2apugpmuyeckue ypaeHeHus u
HepaseHncmaa, npocmetiwiue
UppayuoHabHvle u
mpu2oHoMempuiecKue
VpasHeHus, HepaseHCmed U ux
cucmembl,

UCNONIb3068AMb MEMOObl PeUleHUs
YpasHenuli: npugedeHue K Uy
«Npou3edeHe pasHO HYII0» UIU
«4acmuoe pasHo Hyoy», 3aMeHa
nepemeHHbIX,

UCNONIb3068AMb MEMOO UHMEPBALO8
02151 peuleHusl HepageHCcme;

—  uUCnonv3068ams epagpuyeckuii
MemoO  0n  NPUOTUNCEHHO20
peuienus VpasHeHuil u
HepageHcma;

—  uzobpadcamo Ha
MpU2OHOMEMPUIECKOU
OKPYICHOCIU MHOHCECBO
peuieHutl npocmenuiux

MPULOHOMEMPUUECKUX YPABHEHUT
U HepageHcme;

—  GLINOAHAMbL ~ O0mMOOp  KOpHell
YpagHeHutl unu peuieHuti
Hepagencme 6 COOMEemCmeUn ¢
OONOJHUMENLHBIMU  YCLOBUAMU U
02PAHUYEHUAMU.

B nosceonesnoti srcuznu u npu
uzyuenul Opyaux y4eoHvIx
npeomemos:

—  cocmasnams u pewams
VDABHEHUs, CUCMeEeMbl VPAGHEHUL
U HepaseHcmea Npu  peuleHuu
3a0ay opyeux VueOHbIX

CroOomHO OTICPUPOBATH
MTOHSITUSIMU: ypaBHEHHUE,
HEPaBEHCTBO, PABHOCHIIbHEIC
YpaBHCHUSI W HEPaBCHCTBA,

ypaBHEHHUE, SBJISIOLIEECS]
CIIEZICTBUEM JIpyroro
ypaBHEHHH, ypaBHEHHS,
PaBHOCHJIBHBIC Ha
MHOXECCTBC, PaBHOCHJIbHBIC
peoOpa3oBaHus YpaBHEHUH;

pemathb pasHble BU/IbI

YpaBHEHUH U HEPABEHCTB U UX
CUCTEM, B TOM  4HCIE
HEKOTOphIE ypaBHEHUS 3-i u

4-f  cremeHeit,  ApoOHO-
pauvoHaJIbHbIE U
HppalnoHaIbHbIE,

OBJIaZA€Th OCHOBHBIMH THUIIAMU
MOKa3aTeIbHBIX,
JOTapU(PMUIECKHX,

UPPALMOHAJIBHBIX, CTEIIEHHBIX
YPaBHEHUII W HEPABEHCTB U
CTaHJapPTHBIMH METOJaMH HX
peumeHuii MU INPUMEHATh HX
IIpY pELICHUN 33/aY;

IIPUMEHATh TeopeMy Buera

JUIsL  PEUIeHHs  HEKOTOPBIX
YpPaBHEHUI CTENEHU BBIIIE
BTOPOW;

BJIQJIETh METOJAMH PEIICHHUS
ypaBHEHUH, HEPABEHCTB U UX
CUCTEM, YMETh BBIOMpATh
METOJI peleHus u
000CHOBEIBaTh CBOH BHIOOD;

WCTOJB30BaTh METOT
WHTEPBAJIOB IS pEIICHUs
HEPaBEHCTB, B TOM 4HCJEC
JIPOOHO-PAITMOHATEHBIX 51

Jocmuoicenue pezynomamos
paszoena II;

—  ¢80000HO onpedensmv mun u
8blOUPAMb  MemoO peuteHsl
NOKA3AMENbHbIX u
J02apUGMUYECKUX YPAGHEHUl
u Hepasencms,
UPPAYUOHATILHBIX YPAGHEHU U
HepaseHcma,
MPUSOHOMEMPUYECKUX
VPABHEHUIl U HEPABEHCME, UX
cucmem;

—  CB0000HO pewiamv cucmembl
JUHEHbIX YPABHEeHU;

— pewiamv  OCHOBHble  MUNb
VPAaGHeHUll U HepaBeHCms ¢
napamempamu;




npeomemos;

UCNOTL306AMb  YPAGHEHU U
HepaseHcmea 015 NOCMPOeHUs. U
uccnedosanus npocmenuiux
MamemMamuyeckux MoOernell
PeanbHbIX cumyayuil unu
NPUKIAOHBIX 3a0a4;

ymemp UHMEPNPemuposams
NOMYYEHHLII ~ NpU  peleHuu
VDABHEHUs,  HepaseHcmed iU
cucmemol pesyavmamn,
OYyeHusamv e20 npasoonoododue 8
KOHmMeKcme 3a0aHHOU pedbHOl
cumyayuu — umu  HPUKIAOHOU
3a0auu

BKJIFOYAFOIIUX B cebst
WppaluoHaIbHBIC
BBIPAXKCHUSI,

—  pemarb anreOpanveckue

ypaBHEHHS M HEPaBCHCTBA U
WX CHCTEMbI C MapaMeTpaMu
anredpanvecKuM u
rpadUUIeCKUM METOIAMHU;

— BIIQAETh Pa3HBIMH METOIAMH
JIOKA3aTeIbCTBa HEPABCHCTB;

— pemiath YpaBHEHUsI B IIEJBIX

YHciax;

— wu300pakaTb MHOXXECTBa Ha
TUIOCKOCTH, 3aJjaBaeMble
ypaBHEHUSIMH,
HEPaBEHCTBAMU u ux
CHCTEMaMH;

— cBOOOIHO HCTOJB30BaTh
TOKAECTBCHHBIE
peoOpa3oBaHus npu
peleHun YpaBHEHUI 5

CUCTEM ypaBHEHHH

B nosceonegnoii srcusnu u npu
usyueHuu Opyaux npeomemos.

—  COCTaBISTh u pemaThb
YpaBHEHUS, HEPaBEHCTBA, HUX
CHCTEMBI IPU PELICHUH 3a1a4
JPYTUX YIeOHBIX MPEMETOB;

—  BBINIOJIHATH OIICHKY
MPaBIONON00HS PE3yJbTaTOB,
MOJTy4aeMBbIX TPH PEHICHUH
pa3siIu4YHBIX YpaBHEHUH,
HEPaBEHCTB M WX CHCTEM IIPH
pelmleHn  3amady  JAPYTHX
y4eOHBIX MTPEIMETOB;

—  COCTaBJIAThH u pemarb
YpaBHEHUS! U HEPaBEHCTBA C
napameTpamMu MpU PEHICHUH
3aJad  IpYyruX  y4eOHBIX




MPEIMETOB;
—  COCTaBJIITh

OITMCBIBAOIINEC

3amady,
MOJTYYCHHBIC PE3YJIbTATHL;

—  HCTONB30BAaTh IPOTPaAMMHBIE
perieHuu
KJIACCOB

CpeAcTBa  IpHU
OTZEIBHBIX
YpPaBHEHUI U HEPABEHCTB

ypaBHEHHUE,
HEPaBEHCTBO MJIM UX CUCTEMY,
peasbHyIo
CUTYaIlI0 WJIH TIPUKIATHYIO
HWHTEPIIPETUPOBATH

Dyukyuu

OnepupoBath Ha 0a30BOM
YPOBHE MOHSTHSIMH:
3aBUCHMOCTb BEJIMYHH,
(hyHKIUs, apryMeHT U
3HaveHue (QyHKINH,
o0JacTp onpeneneHus u
MHO>XECTBO 3HAYCHUN
¢dhyHKIMH, TpaduK
3aBUCHMOCTH, TpauK
(hyHKIIUYN, HYyTU QYHKIIAH,
MPOMEXYTKH
3HAKOIOCTOSHCTBA,
BO3pacTaHUE Ha YHCIOBOM
MIPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM MIPOMEKYTKE,
HanOoJIbIIIee U HAaNMEHbIIIee
3HavYeHue (PYHKIMU Ha
YHCIIOBOM MIPOMEKYTKE,
nepuognueckas QyHKIus,
NepHuoJ;

onepupoBaTh Ha 0a30BOM
YPOBHE TIOHATUSAMHU: IIpsIMast
1 oOpartHas
MPOTIOPIUOHANTEHOCTh
TMMHEHHast, KBaJpaTHu4yHasl,
norapudmMuyeckas u
MoKa3aTenbHas QyHKIHH,
TPUTOHOMETPHUYECKHE
dhyHKIUY;

Onepupoeame NOHAMUAMU:
3a6UCUMOCTb BETUYUH, DYHKYUSA,
apaymenm u 3HaueHue QyHKyuu,
obaacmo onpedeneHust u
MHOJICECMB0 3HaAUeHUll yHKYUU,
epagux 3asucumocmu, 2paghux
@yHryuu, Hyau QyHKyuu,
nPOMeNCYmKu
3HAKONOCMOSIHCMEA,
803pacmanue Ha YUCI080M
npomescymxe, yovleanue na
YUCTI0BOM NPOMENCYMKe,
Haubobulee U HaumeHbulee
3HaueHue GYHKYUuu Ha YUcio80Mm
npomescymxe, nepuoOUdecKast
@yHKYUs, nepuoo, YuemHas u
Heuemnas QyHKyuu,;

onepuposamsv NOHAMUAMU. NPAMASL U
0b6pamHas NPONOPYUOHATLHOCHIb,
JIUHEUHAs, K8AOPAMUYHAS,
nozapupmuneckasn u
noxazamenvHas PyHKyu,
mMpueoHoMempuiecKue QyHKyu,

— onpedensimb 3HAYeHUe OYHKYUU
no  3HAYeHulro apeymenma npu

PA3IUYHBIX  CNOCOOAX — 3a0aHus
Qyuxyuu;
—  cmpoumb  epauru  U3Y4eHHbIX

Qdynryuti;

Bnanets nousTusMu:
3aBUCHMOCTb BEITMUMH,
(hyHKIMS, apryMeHT U
3HauYeHUe QyHKIMYU, 00JacTh
OTIpeJIeIICHHSI U MHOKECTBO
3HaueHUH (PpyHKINH, rpaduk
3aBHCUMOCTH, Tpaduk
¢byHKUMY, HyIM QYHKINH,
IPOMEXKYTKU
3HAKOMIOCTOSHCTBA,
BO3pPACTaHUE HA YUCIIOBOM
POMEXYTKE, yObIBaHNE HA
YHCIIOBOM IIPOMEKYTKE,
HanOoJbIlIce 1 HANMEHBIIICe
3HavYeHue QPyHKINN Ha
YHCIIOBOM IIPOMEKYTKE,
nepuojrueckas GyHKIus,
NIepuO/], YeTHAS U HEUETHAS
(yHKUINH; YMETh IPUMEHATh
9TH NOHATHS IPU PELICHUH
3amad;

BJIaJI€Th MOHATHEM CTEIICHHAS
(yHKUUS; CTPOUTH €€ rpaduK
U YMETh IPUMEHSTh CBOHCTBA
CTETIeHHOH (PYyHKIMU TIpU
peleHUH 3a/1a4;

BJIaJIETh MOHSATHIMH
NoKazaTeabHas (QyHKIHS,
9KCIIOHEHTA; CTPOUTH UX

Jlocmuoicenue pesynrvmamos
pasoena II;

61a0emv NOHAMUEM ACUMIMOMbL
U ymembs e20 NPUMEeHMb Npu
peutenuu 3a0ay,




pacIio3HaBaTh rpapuKh
AIEMEHTAPHBIX QYHKIHIHA:
npsMoii 1 obpaTHON
MPONOPLUOHAIBHOCTH,
JIMHEWHOM, KBaJIpaTUYHOM,
norapupMuIecKoit u
MOKa3aTenbHON (PYHKIIUH,
TPUTOHOMETPUUECKUX
(hyHKIH;

COOTHOCHUTH TpauKu
3JIEMEHTapHBIX (QYHKIMA:
MpsIMOH ¥ 0OpaTHON
MPOTNOPLIUOHANEHOCTH,
JIMHENHOM, KBaApaTUYHOM,
norapuMUIecKor U
MoKa3aTenbHON (PYHKITUH,
TPUTOHOMETPUUECKUX
dhysKIHi ¢ hopMynamu,
KOTOPBIMU OHU 3a][aHbl,

HAXOJUTh IO TpauKy
npuOIMKEHHO 3HAYCHUS
(yHKUMU B 3aJaHHBIX
TOYKAX;

OTIPENIEIIATH 110 IPpad UKy
cBoiicTBa (DyHKITUH (HYIH,
MPOMEXYTKH
3HAKOIMOCTOSHCTBA,
POMEXYTKH
MOHOTOHHOCTH,
HauOONbBIINE U
HalMEHbIINE 3HAYCHUS U
T.IL.);

CTPOUTH CKU3 rpaduka
GyHKIMH,
YIOBJIETBOPSIIOIIEH
MpUBEACHHOMY Habopy
YCIIOBHH (ITPOMEXYTKH
BO3pacTaHus / yObIBaHUs,
3Ha4YeHue PyHKIHMU B
3aJaHHOM TOYKE, TOYKH

onucsledams no epaqbuky ue

npocmeuuux CIyuasnx no
gopmyne nosedenue u ceolcmea
@yHryuil, Haxooums no 2paguxy
@dynkyuu naubonviuue u
HauMeHbuue 3HAYeHUs,

cmpoums 3cKu3 epaguxa Gyukyuu,

yoosiemeopsoujel
npuseodeHHOMY HaAbOpy YCl08Ul
(npomesicymku
803pacmarus/yovieanus,
3HaueHue GyHKYUU 8 340AHHOL
mouKe, MO4KU IKCIMPEMYMOS,
acumMnmomsi, Hyau QYHKYuU u
m.o.);

peuiams ypasHeHus, npocmeuiuiue

cucmembl ypasHeHull, UCHOIb3Ys
ceoticmea GyHKYULl u ux
epaguxos.

B nosceonesnoii srcuznu u npu

usyyeHuu Opy2ux y4eoHvix
npeomemos:
onpedenams no zpaguxkam u

UCnoab3068amv Ol PeuleHus.
NPUKIAOHbIX — 3a0a4  C80lCcMEa
PeanbHbIX npoyeccos u
3asucumocmeti  (Hauborvuiue U
HauMeHbUiUe 3HAYeHUs,
NPOMEJICYMKU — B03DACMAHUS U
yovlganust @dyuryuu,
NPOMENCYmKU
3HAKONOCMOSHCMEA,

acumMnmomol, nepuoo u m.n.);
UHMEPNPEemupo8ams CeoUCmsa 8

KoHmeKcme KOHKPEmHOl
NPAKMU4ecKol cumyayuu,

onpeoensimb no epaguram
npocmetiwue  XapakmepucmuKu

nepuoduuecxux npoyeccos 68

rpaduKu ¥ yMETh IPUMEHSATD
CBOMCTBA IIOKA3aTEIIbHON
(YHKUIWY NIPH peLICHUN
3amad;

BJIJIETh ITOHATHEM
norapudmuueckas QyHKIHS;
CTPOUTH ee TpauK U YMETh
MPUMEHSTh CBOMCTBA
JorapudmMuueckoit GyHKINU
MIPH PELICHUH 3a]ay;

BJIJI€Th MOHATUSMH
TPUTOHOMETPHUYECKIE
(YHKLIWH; CTPOUTH UX
rpaduKu 1 yMETh IPUMEHSTD
CBOICTBa
TPUTOHOMETPHUUECKUX
(yHKUWH MpH penieHnn
3amad;

MPUMEHSTh TIPU PEIICHUH 3a/1a4
CBOWCTBA (DYHKIIMA: YETHOCTH,
MIePUONIHOCTD,
OTPaHUYEHHOCTH;

MPUMEHSTh TIPU PEIICHUH 3a/1a4
rpeoOpa3oBaHus rpaduKoB
(hyHKIIHIT;

BJIaJIETh OHSATHSIMHU YUCIIOBAsI
M0CJIe/I0BATENLHOCTD,
apudmeTHyeckas u
reoMeTpUYECKas IIPOTrPECCHS;

MPUMEHSTh TIPU PEIICHUH 33189
CBOWCTBA U MPU3HAKH
apupMeTHIeCKoi 1
FeOMETPUYECKOH IIPOrPECCUi.

B noeceonesnoii socuznu u npu
u3yuenul Opyaux y4eoHvIx
npeomemos:

— OmpeAensaTb Mo rpagukaM u
WCTONB30BaTh ISl PeIICHUS
MPUKIAIHBIX 3aJad CBOMCTBa
peampHBIX ~ TMPOLECCOB  H




9KCTPEMYMOB H T.]1.).

B nosceounesnoti srcusnu u npu
usyueHuu opyaux
npeomemos.

OTIPENEIIATh 10 rpaduKam
CBONCTBA PEAJIbHBIX
MPOIIECCOB U 3aBUCUMOCTEMN
(Haunbonpvie u
HauMEHbIIINE 3HAYEHU,

MPOMEXKYTKH BO3pacTaHUs U

yOBIBaHUS, IPOMEKYTKU
3HAKOTIOCTOSTHCTBA U T.I1.);
HMHTEPIPETHPOBATE CBOMCTBA B
KOHTEKCTE KOHKPETHOU
IIPaKTUYECKON CUTyalluu

ouonouu, IKOHOMUKe, MY3bIKe,
paouocesizu u Op. (amniumyoa,
nepuoo u m.n.)

3aBUCUMOCTEH  (HanOOJBITHE
U HauMCHbBIIWE 3HAYCHUS,
MMPOMEXYTKA BO3paCTaHUS W
yOBIBaHUS (dhyHKIIHIH,
MIPOMEXYTKH
3HaKOIOCTOSHCTBA,
ACUMIITOTBI, TOYKH Teperuoa,
MIePUOJ U T.11.);

— UHTEpPIpETUPOBaTh CBOMCTBA
B KOHTEKCTE KOHKDPETHOU
MPaKTUUECKON CUTYaLIUH;.

OTIPEAETIATH 10 TpauKam
MIPOCTEHIINE XapaKTePUCTHKU
NEPUOJMUYECKHX MPOIECCOB B
OHOJIOrUH, DKOHOMHUKE,
MY3BIKE, PAIHOCBSI3U H JIp.
(ammuTyna, MEpUOA U T.11.)

nemenmut
mamemamuye
CK020
ananusa

OnepupoBath Ha 0a30BOM
YPOBHE HOHSTHSAMHU:
Npou3BOAHAasA QYHKLUH B
TOYKeE, KacaTelbHas K
rpaduky GyHKIHH,
Npou3BOAHAs GYHKLUH;

OTIPEIEIISATh 3HAYCHUE
NPOU3BOJHON QyHKIIMU B
TOYKE 110 U300paKEHHIO
KacaTeJbHOH K TpaduKy,
IIPOBEICHHON B ATOM TOUKE;

pelaTh HeCJIOXKHbIE 3aJa4H Ha
NPUMEHEHHUE CBSA3H MEXKIY
MPOMEXKYTKAMHU
MOHOTOHHOCTH U TOYKaMHU
9KCTpeMyMa (DyHKIIHH, C
OJIHOM CTOPOHBI, U
MPOMEXKYTKAMHU
3HAaKOIIOCTOSTHCTBA U
HYJISIMU TIPOU3BO/IHOM ATOH
(GYHKIIUH — C IPYTOH.

B nosceounesnoil sicusnu u npu

Onepupoeame noHAMUAMU:
npoU3800HAsL PYHKYUU 8 MOYKe,
KacamenvbHas K 2paguxy
@dyHKYUU, NPOU3BOOHAsL (PYHKYUU,

BLIMUCTAMb NPOU3BOOHYIO OOHOUIEHA,
MHOOUIEHA, KBAOPAMHO20
KOPHS, NPOU3BOOHYIO CYMMbL

QyHryuil;

—  BbIUUCAMD nPoU3600HbIE
DNIEMEHMAPHLIX  (DYHKYUil U Ux
KOMOUHayutl, UCNOABL3YS

CNPaBoUHbIe MAMEPUATLL,

— uccredosamv 8  NPOCMEUUUX
cayuasx dyuryuu Ha
MOHOMOHHOCMb, Haxooumo
Hauborbwue U - HAUMEHblUUe
3HaueHuss  QYHKYutl, CMpPoOUMbs
epaguxu MHO20YNEH08 u
npocmeuuux PAYUOHATLHBIX
@yHKYUlL ¢ UCNOIL308AHUEM
annapama — MamemamuyecKo2o
ananusa.

Bnanets noHsTreM 0€CKOHEUHO
yOBIBatoIIas reOMETpHYCCKast
MPOTPecCust U yMETh
PUMEHSTE €T0 TIPU PEIIECHUN
3ajadq;

BJIJICTh MOHATHSIMU OCCKOHEYHO
00JIbIIIKE U OECKOHEYHO
MaJTble YHCIIOBEIE
MOCTIETIOBATEILHOCTH U YMETh
CPaBHHUBATh OECKOHEYHO
00JIbIIIKE U OECKOHEYHO
MaJible MOCIe0BATEIbHOCTH;

BJIaJICTh MOHATHIMU:
MPOU3BOIHAS (YHKIIUH B
TOYKE, TPOU3BOTHAS

hyHKIIY;

—  BBIYUCIATH MTPOU3BOIHBIE
3JIEeMEHTAPHBIX PYHKIUH U MX
KOMOMHAIIHIA,

— HWcchenoBath  (QyHKOIMHM — HA
MOHOTOHHOCTb u
IKCTPEMYMBI;

—  CTpOUTH rpaduku u

JHocmuoicenue
paszoena II;

€c60600HO e1a0emo
CMAHOAPMHBIM — ANNAPAMOM
MAmemMamuyecko20  aHaau3d
OJIs1 BLIYUCTIEHUSL NPOU3BOOHBIX
@dyHKYUU OOHOU NepeMeHHOU;
€c60600HO NPUMEHSIMb
annapam Mamemamuyecko2o
aumanuza Onsl  UCCIe008aHUs.

Pe3yIbmamos

@yHKyull. U nOCMpOeHus.
epaguxkos, 6 mMom  Hucie
uccneo0o8anus Ha
BbINYKILOCMb,

onepuposamo nousmuem

nepeoobpasHoll Gynxyuu O
peuterus 3a0ay;

081a0emb OCHOBHBIMU
ceedenuamu 00 umnmeepae
Hviomona—Jletibnuya u ezo
npocmeuuux NPUMeHeHUsIx,
yMemy  HpUMeHAmb  npu
peuwtenuy  3a0a4  c80lcmed




uzyuenuy Opyaux
npeomemos:

MOJIL3YSCh TpapUKaMHU,
CPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa,
TIOBBINIICHHUS, YBEITUICHUS U
T.I1.) WIA CKOPOCTH

B nosceonesnoti srcuznu u npu

usyueHuu Opyaux y4eOHvIx
npeomemos:

peuiamv NPUKIaoHble 3a0a4u U3

ouonocuu, GuUIUKU, XUMUU,
9KOHOMUKU U OPY2UX NPeOMenos,
C8A3ANHBIE C UCCTEO08aAHUEM

IIPUMEHSTh K PELICHHUIO 3a1a4,
B TOM YHCJI€ C TApaMETPOM;

— BIIAJAETh MOHATHEM
KacaTenbHas K  rpaduky
(yHKIMU U yMETh IPUMEHATh
€ro NpH PELICHUH 3a1a4;

HenpepvieHbIX YHKYULL

—  BIIAJETh TTOHATUIMH
yObIBaHM (TTAACHUS, Xapakxmepucmuk peaibHblx nepBooOpasHas byHKIWHS,
CHUKCHUS, YMECHBIIICHUS U npoyecco8, HAxXOHcOeHUem onpe/ieleHHbIH HHTEPAT;
T.I.) BEJIMYUH B PEATbHBIX HAUOOILUUX U HAUMEHBULUX —  NIPUMEHATH TeopeMy
mporeccax; 3HaueHutl, CKOpOCMU U YCKOPEHUs Herorona—Jleiibunma u  ee
COOTHOCHUTH Ipa(pvKi pealbHBIX umn., CHEACTBUS  IJIS  PEIeHHS
MIPOIIECCOB U 3aBUCUMOCTEH | UHmMepnpemuposams noiyyeHHble 3a/1ay.
C UX ONUCAHUSIMH, pe3yibmamol
BKJIIO9arOMH B nosceonesnoii srcuznu u npu
XapaKTEPUCTUKU CKOPOCTH uzyueHuu Opyaux y4eOHvlx
nu3MeHeHus (OBICTPHII pOCT, npeomemos:
IJIaBHOE TIOHIKEHHUE U T.11.); — pemath NPHKIAJHBIE 33Ta4uH
HUCIIONIb30BaTh rpaduku n3 Ouonoruu, (GPU3UKH, XUMHAH,
peaTbHBIX TMPOIECCOB IS SKOHOMUKH " JAPYTHX
PCIICHAA HECTOXHBIX IIPEAMETOB,  CBSI3aHHBIE  C
MIPHUKJIATHBIX 32/1a4, B TOM UCCIIEI0BAHUEM
1UCIIE ONpPENE]IA 10 XapaKTEPUCTHK IPOLECCOB;
rpauKy CKOPOCTb X0z1a —  HMHTEPHPETHUPOBATH
Hponecca MOJYYEHHbIE PE3YJIbTAThI
Cmamucmux | OnepupoBaTh Ha 0a30BOM - Umemo npedcmagenue o | OnepupoBaTh OCHOBHBIMU Jlocmuoicernue pesynrbmamos
a u meopus YpOBHE OCHOBHBIMH OUCKDEMHBIX U HeNnpepvleHbIX OnMcaTebHBIMU pasoena II;
eéepoamuocme OIHUCATENIbHBIMU CYYAUHBIX BENUYUHAX u XapaKTCPUCTHKAMHU 671a0€Mb OCHOBHLIMU NOHAMUAMU
Il, 102uKa u XapaKTEePUCTHKAMHU pacnpeoenenusx, 0 YUCIIOBOTO Habopa, IOHIATHEM meopuu 2paghoé (epagh,
KomoOunamop YHUCIIOBOTO HA0Opa: cpelHee He3a8UCUMOCTIU CAYYAUHBIX TreHepaJbHasi COBOKYIIHOCTh U sepuiuna, pebpo, cmenems
uKka apudmeTryecKoe, MeIMaHa, BENUYUH; BBIOOPKOH U3 HEeE; sepuLunbl, nyms 6 2paghe) u
HanOOoJIbIIEE U HAUMEHBIIEE | —  yuemsp npedcmasnenue o | — oOIepHUpoBaTh MOHATHUSAMMU: ymemv npumMeHsms ux npu
3Ha4YCHUA, MAMeMamu4eckom OACUOAHUU U gacTora u BEPOSATHOCTH peuteruu 3a0au;
OIIepHPOBATh Ha 0a30BOM oucnepcuu Cy4atHblx 6eUYUH, coObITHS, cymma U | umems npeocmasierue o
YpOBHE MOHATHSMH: YacTOTa | —  yuems npedcmasnenie 0 MPOU3BEJICHUE BEPOSITHOCTEH, Oepesvsx u ymeno
Y BEPOSITHOCTh COOBITHS, HOPMANLHOM — pacnpedenenuy  u BBIYHCIIATH BEPOSITHOCTH NpuUMeHAms npu peterHuu
CITyYaifHbIN BEIOOD, OTIBITHI npumepax HOPMALHO COOBITHI HAa OCHOBE IOJCUETA 3a0ay;
C PaBHOBO3MOKHBIMHU pacnpedenennpix CAYUATHBIX YHCiia UCXOJIOB; ymMemb 0CYuwecmeisimes nymu no
3JIEMEHTAPHBIMU BEUYUH, — BIAACTh OCHOBHBIMU pebpam, 06x00b1 pebep u
COOBITHSAMU; MTOHATUSAMU KOMOWHATOPHUKH 1 sepuiun 2pagpa;

HnOoHUMAams Cymb 3aKOHA bonbUILX




—  BBIYHUCIATH BEPOSATHOCTH
CcOOBITHH Ha OCHOBE
[OJICU€eTa YUCIa UCXOI0B.

B nosceonesnoii ocuznu u npu
usyueHuu opyaux
npeomemos:

OIICHUBATh U CPAaBHUBATH B
MPOCTHIX CIyYasx
BEPOSATHOCTU COOBITUH B
peanbHON KU3HU;

YUTaTh, COMTOCTABIIATH,
CpaBHHBATb,
HUHTEPIIPETUPOBATH B
MPOCTHIX CIy4asX peaabHbIe
JTAaHHBIE, IPE/ICTABJICHHEIC B
BHUJIC TA0JIUII, TUArpamm,
rpauKoB

yucen u 86160pOYHO20 Memooa
usMepenus 8eposmHocmell,

umemsv npedcmasienue 00 YCiosHOU
BEPOSMHOCIU U O NOJHOU
BEPOSMHOCIU, NPUMEHSIND UX 8
peutenuu 3a0a;

umMems npedCcmagieHe 0 BalCHbIX
YACMHBIX 8UOAX pacnpedeneHull U
NPUMEHAMb UX 8 Peulenul 3a0ay;

- umemp npeocmasnenue 0
KOppensyuyu CIy4auHbIX GeuyuH,
0 IUHEUHOU pecpeccull.

B nosceonegnoii srcusnu u npu
usyyeHuu Opy2ux npeomMemos.

un  oyenusamo
cobvimuil 6

—  BbIYUCTAMb
gepossmHocmu
PeanbHou HCU3HU,

—  8blbUpams nooxoosauue mMemoobvl

npedcmasienuss u - 00pabomku
OAHHbBIX;
— yMmemb  pewiamb  HECLONCHbLE

3a0auyu HA NpUMEHEHUe 3aKOHA
Oonbuwux uUcen 6 COYUONOSUU,
CMpaxoeanuu, 30pasooxXpaHeHul,

YMETh HUX MNPUMEHATH IIpU
PCIICHUH 3a4a4,

AMETh  TIpeIcTaBlieHHe 00
OCHOBax TEOPUU
BEPOSTHOCTE;

WMETh  TPEJCTAaBICHUE O

TUCKPETHBIX W HEMpPEPBIBHBIX

CIly4allHBIX  BEJIMYMHAX H
pacnpeneneHusx, 0
HE3aBUCHMOCTH  CITy4aifHbIX
BEITUYMH;

UMETh  NpEJACTaBICHHE O

COBMCECTHBIX PpacCIpeaCICHUAX
CJ'Iy‘lafIHLIX BCIIMYHH,

[IOHUMATh CyTh 3aKOHa
OOJIBIINX qHCell u
BBIOOPOYHOTO MeToaa

HU3MEPEHHUSI BEPOSITHOCTEH;

B nosceonesnoti sorcusnu u npu

usyueHuu Opyaux npeomemos.
BBIYMCIISATh WM OIICHHBATH

BEPOATHOCTH  COOBITHH B
peaJIbHOM KU3HU;
BBIOHWpATh METObI

obecneuenuu beszonacrocmu TIOIXO/ISIIETO TIPEICTABICHHUS
HaceleHUus 8 ’ipe36bl’ta11H blX u O6pa60TKI/I JTAHHBIX
cumyayusx

—  ymMemb NPUMEHAMb NPUHYUN
Lupuxne npu pewenuu 3adau

Texcmoevie
3a0aqu

Pemath HecI0KHEBIE TEKCTOBBIC
3aa4u pasHbIX TUIIOB;

—  aHaJIM3MpOBaTh yCIIOBHE
3aj1a4y, npu
HEOOXOIUMOCTH  CTPOMTH
TUIst ee penreHus

MAaTEMaTHYCCKYIO MOCIIb,
— IIOHHMAaThb HW HCIIOJIb30BaTh

Ul pelleHus  3aJa4u
MH(POpMALHIO,
IPE/ICTABICHHYI0 B BHIE

TEKCTOBOM U CHMBOJIBHOM

—  Pewamyw 3a0ayu paznvix munos, @
mom uucie 3a0auu NOGbIUEHHOU
mpyoHocmiu,

—  GblOUpamv ONMUMATLHBIU MEMOO
peuienus 3a0a4u, paccmampueas
PA3IUYHble MemOObl;

— cmpoumb  MOOenb  peldeHus
3a0auu, npo8oOUMb
doxazamenvhble PACCyHCOCHU,

—  pewamdv 3adauu, mpeodyrouue
nepebopa 8apuanmos, npogepKu
VC08uUll, 8bl60pa ONMUMATILHOO

Pemartp pas3HbIe 3a71a49n
MOBBIIIEHHON TPYIHOCTH;
aHAIU3UPOBATh YCJIOBUE
3a/1a4H, BBIOUpAThH
ONTHUMAaIbHBIN METOJ,
peuieHus 3a/1a4u,
paccMatpuBas pazIuYHbIe
METOJIBI;

CTPOUTH MOJCIb  PEIICHI
3a/1a4u, MIPOBOJUTH

JIOKa3aTelbHbIC PACCYXICHUS
IIpH PEIICHUH 33/1a4H;

Jlocmuodicenue pesyrvmamos
pazdena Il




3alMCH, CXEM,  TaOJIMIL,
Juarpamm, rpaduKoB,
PUCYHKOB;

— JefcTBOBaTh MO ATOPUTMY,
coJep)KalieMycs B yCIOBUU

3a/1a4u;

—  HCIIOJB30BaTh JIOTMYECKHE
pacCyKACeHUS TPH PEIICHUN
3a1a4H;

— paboTath C W3OBITOUYHBIMH
YCIIOBUSIMH, BbIOUpas U3
Bcel mH(pOpMaIny, JaHHEIC,
HEOOXOUMBIC YIS PEUICHHUS

3aj1a4u;

—  OCYILIECTBJATh HECIOXHBIN
nepebop BO3MOJKHBIX
pelieHui, BbIOMpas U3 HHUX
ONTUMAJILHOE o
KPHUTEPHUSIM,
c(hopMyJIMPOBAHHBIM B
YCIIOBHH;

—  aHaJIM3HPOBATh u
MHTEPIPETUPOBATD
MOJyYeHHbIE  pEIIeHUs B

KOHTCKCTC YCJIOBUA 3aJaydu,

BBIOMpATh  peIleHHs, He
NPOTHBOpEYaIIne
KOHTEKCTY;

peniaTth 3a7a9u Ha pacueT
CTOMMOCTH TIOKYTIOK, YCIIYT,
MOE3JI0K H T.IL.;

peraTh HeCJIOKHBIC 3a1a4H,
CBSI3aHHBIE C TOJICBBIM
y4acTHUEM BO BJIaJICHUU
(bupMoOi, IpeIIpUsSTHEM,
HEJIBUSKUMOCTEIO;

peniaTh 3a7a4u Ha MPOCThIS
MIPOIICHTHI (CHCTEMBI
CKHJIOK, KOMUCCHH) U Ha
BBIUUCIICHUE CIOKHBIX

pesynvmama,
AHATUZUPOBAMNb u
UHmMepPNPemupo8ams

pe3yibmamol 6  KoHmexkcme
ycaosus  3a0a4u, evlOUpams
peutenus, He npomusopeyauue

KOHmMeKCmy;
nepegooums npu peueHuu 3a0a4u
uHgopmayuio u3 00HOU opmbvi 8
opyayro, UCNOABL3YSL npu
Heobxooumocmu cxemol,
mabauysl, epaguxu, ouazpammol,

B nosceonesnoti srcuznu u npu

usyueHuu Opyaux npeomMemos.
pewiams npakmudeckue 3a0ayu u
3a0ayu u3 Opyaux npeomemos

— pemaTth 3aaauyd, TpeOyromue
iepedopa BapHaHTOB,
IIPOBEPKU YCJIOBUH, BHIOOpA
ONTUMAIBHOTO PE3YJIbTaTa;

— aHaAJIM3HMPOBATH u
HMHTEPIIPETHPOBATH
[OJlyYeHHBIE  pEeIIeHus B

KOHTEKCTE YCIOBHUS 3aJauu,
BbIOMpaTh  peuieHus,  He
IIPOTUBOPEYALINE KOHTEKCTY;

— TMEepeBOAWThL TMPH PEUICHUU
3aau  MHQOpPMAIMI0 U3
onHOW (OpMBI  3alUCH B
JIpyrylo,  HCHOJB3Yysd  IpH
HEOOXOIMMOCTH CXEMBI,
TaOMHIIBI, rpadukH,
JarpaMMBbl.

B nosceoneenoii srcuznu u npu
usyueHuu Opyeux npeomemos.

—  pemaTth MPaKTHYECKUE 3aauu
W 3aJa4d = W3 JIPYTUX
peMETOB




IIPOLCHTOB B PAa3JIMYHBIX
CXCMax BKJIaAOB, KPCAUTOB
" UIIOTCK;

pemaTth NPAKTUYCCKUE 3a1a4u,

TpeOyromre UCTIOTh30BAHUS
OTpHLIATENFHBIX YHCEIT: Ha
oTpeJiesIeHIEe TeMIIEPaTyphbl,
Ha OIpe/IeIICHHE TTOJI0KEHUS
Ha BpeMEeHHOHU ocH (10
Halllel 3pbI U Toce), Ha
JIBIDKCHHUE JICHEKHBIX
CpelcTB (puxoa/pacxon),
Ha OIlpesieieHue
TTyOWHBI/BBICOTHI | T.I1.;

HCIIOJIBb30BAaTh ITOHATHE

MaciiTada Jyist HaX0XJICHUS
paccTosAHUI U AJIUH HA
KapTax, MaHax MECTHOCTH,
IJIaHaX TTOMEIICHUH,
BBIKpOWKax, pu paboTe Ha
KOMITBIOTEPE U T.II.

B nosceounesnoii sicusnu u npu

uzyyenuy Opyaux

npeomemos:
pemarb HECIIOXKHEIC
HpaKTHYECKUE 3aj1a4u,

BO3HUKAIOILIUE B CUTYALUSAX
IOBCEIHEBHON XU3HU

T'eomempusn

OnepupoBath Ha 6a30BOM

YpOBHE NMOHATHAMHU: TOUKA,
psamasd, IiI0CKOCThL B
MIPOCTPAHCTBE,
MapaJuIeIbHOCTD U
MEPIEHINKYIIPHOCTD
MPSIMBIX U IUIOCKOCTEH;

pacrio3HaBaTb OCHOBHBIC BU/IbL

MHOTOTPAHHUKOB (TIpU3Ma,
MUpaMu/Ia, TPSIMOYTOIBHEI
napaJuIeyeuIie, Kyo);

I/1306pa)i(aTL HU3y4yacMbIC

Onepuposams nOHAMUAMU. MOYKA,
npsamas, nA0CKOCMb 8
npocmparcmee, NapaiieibHoCb
U NepneHOUKYIAPHOCIb NPIMbIX
U naocKocmel,

npumeHsams 0Jisl peueHus 3a0ay
2eomempuiecKue paxmol, eciu
VCA08USL NPUMEHEHUSL 3A0AHbL 8
A6HOU hopme;

peuiamob 3a0auu Ha HAX0HCOeHUe
2e0MempudecKux 6eIUyUn no
00pazyam unu aneopummam;

Brnagets  reomeTpuuecKUMHU
MOHATHAMH TP PEUICHUN
3amaqy u MIPOBEICHUH
MaTeMaTHYECKUX

paccyXaeHui;

CaMOCTOSITEIbHO

(hopMynupoBaTh OnpeeeHUs
TE€OMETPHUYECKUX ¢uryp,
BBIJIBUTaTh THIIOTE3bI O HOBBIX
CBOMCTBaX W  TNPU3HAKAX
FCOMETPHYCCKUX Quryp u
000CHOBBIBATH WA

Hmemv npedcmasnenue 00
AKCUOMATNUYECKOM Memooe;
enaoemsp nousmuem
2eomempuieckue Mecma
MmoyeKx 6 NPOCmpancmee u
yMemb NpUMeHAmMb Ux O
peuterus 3a0ay;

eraoemsp nousamuem
NepneHouKyIsapHoe  cedeHue
NpUIMbL U YMEMb NPUMEHIMb
€20 npu peuleHuu 3a0ay;
enademo NOHAMUAMU




(GUTYPBI OT pyKH H C
NPUMEHEHUEM MTPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;
nenath (BEIHOCHBIE) TUTOCKHE
YEepPTEIKU U3 PHCYHKOB
MPOCTHIX 00BEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHH3Y;
M3BJICKATh WH(HOPMAIIHIO O
MPOCTPAHCTBEHHBIX
TeOMETPUUECKHUX (UTYpax,
NpEe/ICTABICHHYIO Ha
YepTekax U pUCYHKaX;
MPUMEHATH Teopemy [ludaropa
NIPY BBIYHCIICHUT
3IIEMEHTOB
CTEPEOMETPHUECKHIX (QUTYD;
HaxXoauThb O6T>CMI)I u 1iomaaun
MOBEPXHOCTEH NPOCTEHIINX
MHOT'OT'PaHHUKOB C
pUMEHEHUEM (GOopMYyIT;
pacrno3HaBaTh OCHOBHBIC BH/IbI
TeJN BpanieHus (KOHYC,
HWIMHAP, cdepa U map);
HAXOJUTh 00BEMBI U TUTOIIA T
MOBEPXHOCTEH MPOCTEHIINX
MHOT'OT'PaHHUKOB U TCJI
Bpali€Hus ¢ IPpUMCHCHUEM

hopmy.

B noeceonesnoii orcuznu u npu
u3yuenHuy Opyaux
npeomemos:

COOTHOCHUTH a0CTpaKTHBIE
reoMeTpHUECKIe TIOHSITHS 1
(hakThI C peaJbHBIMU
JKU3HEHHBIMH O0BEKTaMH U
CUTYaIIUsMU,

WCTIONB30BaTh CBOWCTBA
MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX QUTYD JUIS

oenams (8bIHOCHbBIE) NAOCKUE
yepmenicu U3 pUCyHKO8 0ObEeMHbIX

Queyp, 6 mom wucie pucogams
8U0 ceepxy, cOOKY, Cmpoums
cevenust MHO202PaAHHUKOB,

U36/1EKAMb, UHMEPNPEMUPOSAMb U
npeobpazosvisamv UHGOPMAYUIO

0 eeomempuieckux gueypax,

npeoCmasieHHyi0 Ha YePMedNcax,
NPUMEHSIMb 2e0MempulecKue Qaxmol
0Jis1 peueHus 3a0ay, 8 MoM ducie

npednoxzaea;ou;ux HECKOJIbKO
uacoe peuteHusl,

ONUCHIBAMb 63AUMHOE PACNOI0HCERHUE

npAmMsblX U niockocmell 8
npocmpancmee,

Gopmyruposams ceoticmea u

npusHaKu Queyp;

00Ka3b16aMb ceomempudecKkue

YymeepicoeHUs.,

61a0ems CIaHOapmHou

Kraccughuxayue
NPOCMPAHCMBEHHBIX Pu2yp
(nupamuosl, npuzmol,
napanienenunednt);

HAxo0umsv 06veMbl U nIouaou
NOBEPXHOCTEL 2eOMEMPUUECKUX

mesn ¢ npuMeHeHuem Gopmyi;

BbIYUCTIAAMb pACCMOAHUA U )2Tlbl 6

npocmpaucmae.

B nosceonesnoii srcuznu u npu

usyuenuu Opyeux npeomemoas:

UCNONIL308AMb CEOLUICMEA

2eomempuieckux guzyp oas
peuienust 3a0ay nPAKMU4ecKoo
xapaxmepa u 3a0ay u3 opyaux
obaacmetl 3HaHUL

oTpoBepraTh WX, 0000IIaTh
WA KOHKPETH3HPOBATh
pe3yAbTaThI Ha HOBBIX
knaccax (uryp, mpoBOJIUTH B
HECIIOKHBIX ciydasx
knaccupukanuo  GUryp 1o
Pa3NUYHBIM OCHOBAHUSIM;
HCCIIeI0BaTh YEePTEXKH,
BKJIFOUasi KOMOMHau Quryp,
W3BJICKATbh,
UHTEPIIPETUPOBATH u
peoOpa3oBHIBATH
nH(pOpMAaIuIio,
NpeACTaBICHHYIO Ha
YepTexax;

peumaTh 3a1a4u
reOMETPHUYECKOTO
coJiep>KaHus, B TOM 4YHCIE B
CUTyalusiX, KOTJa aJrOpUTM
pellieHus He CJICAYET SBHO W3
yCIIOBUS, BBITIOJTHSTD
HEOOXOJMMBIC JUISI PEIICHUS
3a1auu JIOTIOJTHUTENILHBIE
MOCTPOCHUH, HCCIIeIOBATh
BO3MOXXHOCTh ~ TPUMEHEHUS
TeopeM U opmyn  JuIs
peleHus 3a/1a4;

yMeTh  (OopMymHpOBaTH U
JIOKa3bIBaTh TECOMETPUYECKHUE

YTBEPKACHUS;
BIIAJIETh TOHSATHSIMA
CTEPEOMETPHU: npusMa,

napaulesieniumne];, MUpaMusa,
TETPadIP;

MMETh TpEeACTaBIeHUs 00
aKCMOMax CTEPEeOMETpUH U
CIIEAICTBUSIX M3 HUX U YMETh
MPUMEHSTh WX TIPU PEHICHUH
3a1a4;

YyMETb  CTPOUTH  CEYEHUS

ueHmpajibHoe u napajiieilbHoe

npoeKmuposanue u
npuMeHsmo ux npu
nocmpoeHuu ceyeHull
MHO202DAHHUKO8 — Memooom
npoexyuil;

umemv  npeocmaeieHue 0
paseepmke MHO202PAHHUKA U
Kpamuyatiuem nymu Ha
nosepxHoCcmu
MHO202PAHHUKA,

umemsv  mpeocmaeieHue 0
KOHUYECKUX CeUCHUSIX,

umemsv  mpeocmaeieHue 0
Kacarowuxcsi  cpepax  u
KOMOUHayuu men 6paweHus u
yMemb NPUMEHIMb UX npu
peuteruu 3a0au;

npuUMeHsmb  npu  peulenuu
3a0au opmynry paccmosHusl
om MOYKU 00 NIOCKOCINU,
61adems pasHvLMU CHOCODAMU
3a0anus npamotl
VPaBHEHUIMU u  ymemv
npuUMeHsmby  npU  peuleHuu
3a0ay,

NpuUMeHsmby  npU  peuleHuu
3a0au U  O0oKazamenbCcmee
meopem BeKMOPHbIU Memoo U
MemooO KOOpOuHam;

umMemsv npeocmasieHue 00

akcuomax obvema,
NpUMEHAMb Gopmyav
00vemos NPAMOY20TbHO20

napanneienunedd, NpusMbl U
nupamuovl, mempa’aopa npu
peuenuu 3a0ay;
npuMeHsmb  meopemvl 00
OMHOWEHUSAX 00beM08 npu
peutenuu 3a0ay;




pELICHNS TUIIOBBIX 33134
MPaKTUIECKOTO
coJep)KaHus;

COOTHOCHUTb ILIOIIAAN
TOBEPXHOCTEN TeN
OJIMHAKOBOH (hOPMBI
Pa3IMYHOrO pa3Mepa;

COOTHOCHUTH OOBEMBI COCYIOB
OJIMHAKOBOH (hOPMBI
Pa3IMYHOrO pa3Mepa;

OLIEHUBATh (OPMY NIPABUIIBHOTO
MHOTOT'PaHHHUKA I10CTIe
CIIMJIOB, CPE30B U T.II.
(oTIpenensITh KOJIHMYECTBO
BEpIIWH, pedep u rpaHeit
IMMOJTY4YCHHBIX
MHOTOTPaHHUKOB)

MHOTI'OI'PaHHUKOB c
HCIIOJIb30BAaHUEM  Pa3JINYHBIX
METOJIOB, B TOM UHCIE U
METOZa CJICAOB;

MMETh  TPEACTABIEHHE O
CKPELIMBAIOLINXCSI NPSMBIX B
MIPOCTPAHCTBE U yMETh
HaxXOJUTh yTojl U PAacCTOSIHHUE
MEXIy HUMH;

MIPUMEHSTh TEOPEMBI 0
MapajuiCJIIbHOCTH IMPSAMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE
IIPU PELICHUH 3aay;

YMETh NIPUMEHATD
napaJuiesibHOe
POCKTHPOBAHKE JUTSL
n300paxenus huryp;

YMETh NIPUMEHATH
MePIEeHANKYISIPHOCTH

IpsIMOM UM IUIOCKOCTU IIPU
peuieHuu 3aaay;

BJIAJIETh MOHATUAMU
OpPTOTOHAIIbHOE

IIPOEKTUPOBAHHUE, HAKIOHHBIE
U UX [POEKLUHH, YMETh
NIPUMEHATh TEOpEMY O Tpex

MEPIIECHANKYIIAPax npu
pelIeHny 3aaad;
BIIA/IETh TOHSATHSIMA

paccrosiHue MexAy purypamu
B IPOCTpPAaHCTBE,  OOLIUI
NEPHEHIUKYJIISAP JBYX
CKpCHIMBAIOIINUXCA TPAMBIX U
YMETb MPUMEHATH HX IIPU
peuieHuu 3aaady;

BJIAJIETh  IIOHATUEM  YIOJI
MEXy NPSAMOH U IIJIOCKOCTBIO
A YMETb IIPUMEHATH €0 IIPU
peuleHuu 3aaady;

BJIAJIETh MOHATUSIMU

npuMeHsmy — uHmezpan  Ojis
8bIYUCTHEHUSL ~ 00beM08 U

nosepxmocmet mern
epauenus, BLIUUCTICHUS
niowaou cghepuueckoco

nosica u obvema waposozo
cnos;

umemv  npeocmaeieHue 0
O0BUIICEHUAX 8 NPOCMPAHCBE:
napanierbHoM nepemoce,
cuMMempuyu  OMHOCUMENbHO
nIOCKOCmU, YeHmpaibHoU
cumMmempuu, nogopome
OMHOCUMETLHO npamotl,
yMemv NpUMEHAMb UX npu
peuteruu 3a0au;

umemsv  mpeocmaeieHue 0
niowaou OPMOSOHALHOUL
npoexyuiL

umemvb  NPeOCmMAGieHUs O
npeobpazosanuu noooous,
2omomemuu u yMemb
NpUMeHsmMb UX NpU peuleHuu
3a0ay,

yMemb pewiams 3a0a4i HA
naocKocmu Memooamu
cmepeomempuu;

yMemb RPUMEHSIMb Hopmybl
00beMo8 npu peutenuu 3a0ay




IBYTPaHHBIM  yroja,  yroia

MEeXay TJIOCKOCTSIMH,
MepIeHANKY IS PHBIC
IUIOCKOCTH u YMETh

MIPUMEHATh WX TPH pPElICHUN
3a/ay;
BIIQ/IETh TOHATHSAMH TPHU3MA,

napasuieNenumne;y u
MPUMEHSTD CBOMCTBA
napajuienenunesaa npu
pelIeHny 3a1a4;

BJIa/IETh MIOHATHEM
NPSIMOYTOJIbHBII

napaJuIeseTHIe]] u

IIPUMEHSATD €ro IPU PEUICHUU
3a1ad4;

BJIAJICTh MIOHATUSAMU
NUpaMHJa, BHUABI TMHPaMHI,
DJIEMEHTBI [IpaBUIbLHOU
pamMubl u YMETh

MPUMEHSTh WX TPU PEIICHUH
3a/1a4;
HMETh  TPEJACTaBICHHE O

TeopeMe Oiinepa,
MIPaBUIIBHBIX
MHOT'OI'pPaHHUKAX;

BJIaJIeTh MOHATHEM IUIOLIAIH
MMOBEPXHOCTEN

MHOTOTPDaHHUKOB U YMETb
MPUMEHSTH €ro NpU PEHICHUH
3aj1a4;

BIaJeTh MOHATUSMH  Teja
BpameHus (UWINHIP, KOHYC,
map u cepa), UX ceUeHHS U
YMETh TIPUMEHSTh WX IpH
pelleHn! 3a/1a4;

BJIIaJACTH ITOHATHUAMHA
KacCaTCIbHBIC IpsAMbIC n
IIIIOCKOCTH u YMCTh

NIPUMEHATh W3 TIPU pEHICHUH




3ajaq;

— WMETh  TpPEICTABICHUS O
BIIMCAHHBIX W  OMHUCAHHBIX
chepax M yMeTb MPUMEHATH
WX TIPU pElICHUH 3a]1ay;

— BIIAQAETh TOHATHSIMH OOBEM,
00BEeMBI MHOTOT'PAaHHHKOB,
TEJI BpallleHHs U TPHUMEHSITH
WX MIPY peLICHUH 3ajay;

— WMEThb  TMpPEACTaBICHUE O
pasBepTke  IWIMHApPA |
KOHYCa, TUTOIIAN
NOBEPXHOCTH IWIMHApA U
KOHyCa, YMETh MPUMEHSTh UX
MIPH PEIICHUH 33]1a4;

— WMETh  TMpPEIACTABICHHUE O
wiomaan chepel H  yMeTh
MPUMEHSTh €ro NPU PEIICHUH

3a7a4;

— yMeTh pemiath 3a7ayd  Ha
KOMOWHAIUH
MHOTOTPaHHUKOB 5 TEl
BpaIlCHHUS;

— WMeThb  MpPEIACTaBICHUE O
noJjo0MH B TIPOCTPAaHCTBE H
yMeTh pelaTh 3aJadd Ha
OTHOLIEHHE  O0BEMOB U
Joniaaei MOBEPXHOCTEHN
OI00HBIX (HUTYP.

B nosceonegnoui srcusnu u npu
uzyuenul Opyaux npeomemos:

—  COCTaBIISITh C
HMCMOJb30BAHUEM CBOMCTB
FEOMETPUYECKUX dburyp
MaTeMaTUYEeCKUEe MOJCIU MJIS
pelieHus 3a1aq
MPAaKTUYECKOTO XapakTepa |
3aaa4 u3 CMEXHBIX
JUCLIUILIMH, HCCIeI0BaTh

IMOJIYYCHHEBIC MOJCIIN n




HWHTEPIIPETHPOBATH PE3YIHTAT

Bexmopot u OnepupoBats Ha 0a3zoBoM | — Onepuposamu NOHAMUAMU Bitagers MOHATUAMU BEKTOPBI

Koopounamaol YPOBHE MOHSTUEM dexapmosbl  KOOpOUHamsl 8 1 UX KOOPAUHATHI;

6 JIEKapTOBbl KOOPJIUHATHI B npocmpancmee, 8eKmop, Mooyib YMETh BBIIOJIHATH OIEpaluu

npocmpancm MIPOCTPAHCTBE; 8EKMOpA, pPABEHCMBO BEKMOPOS, HaJl BEKTOpaMu;

e HaXOJIUTh KOOPIUHATHI KOOpOuHamsl — 8eKkmopda,  yeoi HCIIONBb30BaTh CKAJIIPHOE
BEpLINH KyOa u MedHcoy GeKmopamu, CKasApHoe MPOU3BEACHUE BEKTOPOB IPU
MPSIMOYTOJILHOTO npoussedeHue 8€KMOpOS, pEIeHNH 33714,
napajuiesenurnena KOAUHeapHble 6eKmopbl, IPHMEHSITH ypaBHEHNE

—  HaxoOumsv paccmosiHue mexcoy IUIOCKOCTH, dopmymy
08y mouxamu, Cymmy paccTosiHUA MEXIy TOYKaMH,
6EKMOpPO6 u np0u3eedeime YpaBHEHHUEC c(l)epH npu
8EKMOPA HA YUCTO, V2Oi MeHCOY pelleHny 3a/1ay;
6EKmMopamu, CKanaproe MPUMEHSATh BEKTOPBl U METO
npouszgedeHue,  PAcKiadbléamb KOOPIMHAT B IMPOCTPAHCTBE
6exmop no osym IIPY PELICHUH 3aa4
HEKOJLTUHEAPHbIM 8eKIMOPaM;

—  3adasamob NI0CKOCHIb
VpagHeHuem 6  0eKapmosol
cucmeme KOOPOUHam,

— pewiamv npocmeliuue 3a0ayu
88e0eHUeM 8eKIMOPHO20 basuca

Memoow IIpumensTe U3BECTHBIE | — Hcnoavzosamo OCHOBHbIE Hcnonbe3oBath OCHOBHbIE | Jlocmudicenue pe3ynbmamos

Mamemamux METOABl  MpPU  PELICHUU MemoOobl Jdokaszamenbcmaa, METOJIbI JIOKa3aTeNIbCTRA, pasoena II;

u CTaHJapTHBIX npogooums  00KaA3amenbCmeo U MIPOBOJIUTEL JIOKA3aTEILCTBO M | HPUMEHAMb MamemamuiecKue
MaTeMaTU4YEeCKUX 3ajad4; BLINOJIHAMb ONPOBEPIAHCEHUE; BBITOJIHATH OIIPOBEPKEHHUE; 3HAHUS K UCCTIE00BAHUIO
3aMe4arhb U | — NpUMEeHAmMb OCHOBHbIe Memoobl IIPUMEHATE OCHOBHBIE METO/bI OKpyotcaroujeco mupa
XapaKTepHu30BaTh peuierus Mamemamuyeckux perenus MaTEMaTHYECKUX (modenuposanue Gusuueckux
MaTeMaTU4YECKUE 3a0a4, 3a/7ad4; npoyeccos, 3a0a4u
3aKOHOMEPHOCTH B | — Ha OCHOBE MamemamuyeckKux OKOHOMUKU)
OKpYKarotei 3aKoHOMepHOCmel 8  Npupooe
JIeUCTBUTEIBHOCTH; Xapaxmepuzoeams  Kpacomy u

COBEPUIEHCBO  OKPYIICAIOue2o
Mmupa u npoussedeHull

uckyccmea,




TemaTnuyeckuii niaan

Ne /it pazpnena, HaumenoBanue paszzena, TeMbl Bcero
TEMBI
11 knace
1 Beenenne. O0mias KOHIENIIHAA pPeIieHNs] YpaBHEHNH (HEPaBEHCTB) C MTapaMeTpaMu 3
2 AnreOpandeckre ypaBHEHHS U CUCTEMbl YpaBHEHUI 6
3 VYpaBuenus (HepaBeHcTBa) Buaa P(x)/Q(x)=0. 5
4 Adnrebpanyeckrue HEpPaBEeHCTBA U CUCTEMBI HEPAaBEHCTB. Y paBHEHUS U HEPABEHCTBA C TTapaMeTpaMHu. 6
5 YpaBHeHus (HEPAaBEHCTBA) C MOYJIEM. 5
6 Tpuronomerpust. TpuronoMerpuieckre ypaBHeHHs 1 HEPaBEHCTBA 6
7 3agaum ¢ mapaMeTpaMu B paszese «JIeMEHTHl MaTeMaTHIeCKOro aHanu3ay. @OyHKIMOHATBHO-TpapUIecKrue METOIbI PEIICHUS 4
3aj1a4 ¢ mapameTpamy.
8 ['eomeTpuyeckue 3a1a4n U3 Kypca INIAaHUMETPUH U CTEPEOMETPUH MOBBIIIEHHOTO YPOBHS CI0KHOCTH. OOBEMBI, TIOIMIAAN 13
MOBEPXHOCTH MHOTOT'PAaHHUKOB H TEJI BPAIICHHS.
9 TekcToBbIE 3a1a9H OBBIIICHHOTO YPOBHS CIIOKHOCTH (33Ja4H Ha «BKJIAJbD» U «KPEIUTHD), SKOHOMUYECKHE 3a/1a9H ) 6
10 [Ipou3sBoaHas 1 € NpUMEHEHHE B 33/1a4aX Ha HAXOXJICHHE ONTHMAaIbHOTO 3HAYCHHSI 6
11 3amayu ¢ LeIbIMA YHUCIaMU 4
12 O6o0matonee nopropenue. Pemmenne 3agay U3 KOHTPOIBHO- U3MEPUTENBHBIX MaTepuaios i EI'D (mpoduibHbIi ypOBEHb). 4
Bcero: 68

CoaepixaHue NporpaMMsl

Ne ni/m pazgena,

HanmeHnoBanue

Z[I/I,I[aKTI/ILICCKI/Ie CIAVHUIIBI

TEMBI paszena, TeMbl
1 Anredopanyeckue O6uacts onpenencHus ypasaenus uwiu OJ13.
YPaBHEHMS u | Teopemsl 0 paBHOCHIBHOCTH ypaBHeHUi. [IpeoOpasoBanue ypaBHEHHs B ypaBHeHHe-cleacTBUE. [IpuunHbI
CHCTeMbI YPaBHEHHUIl. | paciiupeHus 001acTH ONpeeieH!s ypaBHEHUSI.
YpaBHeHus ¢ | O6mue wmeronsl pelieHus YypaBHeHWi: 3ameHa ypaBHeHus h(f(x))=h(g(x)) ypaBmenuem f(x)= g(x);
napaMeTpamMu pas3nokeHre Ha MHOXHTENH, BBEICHHE HOBOW NIepeMEeHHOH, (PyHKIIMOHATIBHO-TPAapUIECKUI METO.

[IpoBepka kopHel ypaBHeHus. Cydan HoTepu KOpHEH.




Wppanmonansaele ypaBHeHHsA. lIpoBepka HpW HEPaBHOCWIBHBIX IEpexXofax. «YeEOUHEHHE» paJHKala.
3ameHa nepeMeHHOW. PaznoxeHne Ha MHoOXWTenu. JIuHEWHble ypaBHEHHs C MapaMmeTpoM. Pemienue
JIMHEMHBIX ypaBHEHUH ¢ mapameTpoM. KBaspaTHble ypaBHEHUS C TapaMETPOM.

Pewienre kBaapaTHRIX ypaBHEHHUN ¢ TApaMETPOM.

HepaBeHcTBa BTOpOI CTETIEHU C TapaMeTPOM.

Pemenne HepaBeHCTB BTOPOM CTENEHHU C MapaMeTPOM

Pemenne moxazaTtenpHbIX  ypaBHeHWH. Merton  norapudmupoBanus.  Mcmonb3oBaHue — CBOMCTBa
[OKa3aTelbHOM (QyHKIMM. PemeHne ypaBHEHuH, cozepkaliux CTENeHM C JABYMs pas3iIuyHbIMH (HE
CBOJSIIUMHUCS APYT K APYTY) OCHOBAaHHUSAMHU.

Perrenue ogHOPOIHBIX OTHOCHTENBHO ax U bxX. YpaBHEHUs, COEpIKaIlie CTENICHH, POU3BEJCHNE KOTOPHIX
paBHo . PemieHue cuctem nokazaTeinbHbIX YpaBHEHUU. PenieHne noka3aTenbHbIX HEPABEHCTB.

Pemenne mnoka3zaTenbHBIX HEPAaBEHCTB. MppaloHalbHBIE YpaBHEHHsS, COJEpXKAIlMe KOPHH BBICIINX
crereHel. ToXIeCTBEeHHBIE MPeoOpa3oBaHus JIOTapUPMHUYECKUX BhIpaKeHHH. PelieHne norapupmMudeckux
ypaBHeHH. Meton mnoreHnmpoBanusa. PemeHune norapuMUUECKUX YpaBHEHHWH 3aMEHON IepeMeHHOH.
Pemenue norapudmMuueckux HepaBeHCTB. Perienue gorapudMuieckux HepaBEeHCTB.

UppaunonanbHeie cUCTEMbl ypaBHEHHMH. lcmoibp3oBaHHE BaKHEHIIMX PaBHOCWIIBHBIX TMPEOOpa3OBaHMIA
OOu1ast KOHIENIHS PEeUICHUs] YpaBHEHHH ¢ mapameTpaMu. MeTo bl pellieHus ypaBHEHHUH ¢ mapaMeTpamMmu

AuireGpanveckue
HEpPaBeHCTBA u
cHCTeMbl HEPaBeHCTB.

PaBHOCHIIBHOCTE HEepaBeHCTB. TeopeMbl 0 PaBHOCUIBHOCTH HepaBeHCTB. Pemienue HepaBeHCTB Il cTenenu.
Pewienne pannonanbHbIX HepaBeHCTB. HepaBeHcTBa, conepkamiue MoAyib. PelieHrne HppanuoHaIbHBIX
HEpaBEeHCTB. 3aMeHa MepeMeHHbIX. ['padudecknit cnocob. CUCTEMBI M COBOKYITHOCTH HepaBeHCTB. [lepexon
OT HEPABEHCTB K PABHOCUJILHOM CHCTEME MJIM COBOKYITHOCTH CUCTEM HEPABEHCTB.

Pemienue cuctem wuppalMOHAIbHBIX HepaBeHCTB. JIMHEHBIE HEpaBeHCTBA ¢ mapameTpoM. PemieHue
JIMHEWHBIX HEPaBEHCTB ¢ mapaMmeTpoM. CHCTEMBI JUHEHHBIX YpaBHEHHH C mapaMmeTpoM. Pemenue cuctem
JIMHEMHBIX YPAaBHEHUH C apaMeTpoM.

Ipocreiimmue Pemenwne ypaBrenuii Buna P(x)/Q(x)=0 ¢ mapamerpom.
YPaBHeHUsI Pemenwne ypaBrenuii Buna P(x)/Q(x)=0 ¢ mapamerpom.
(HepaBencTBa) BHAa | Pemenne HepaBeHcTB BUaa P(x)/Q(x)>0 ¢ mapameTpom.
P(x)/Q(x)=0. Pemenne nepaBencts Buaa P(x)/Q(x)<0 ¢ mapameTpom.
Pemenwne nHepaBeHncTB Buaa P(x)/Q(x)>0, <0 ¢ mapamerpom.
Moay.b. Pewienre nMHEMHBIX YpaBHEHUI C MOLYJIEM.
YpaBHeHus Pewienre kBapaTHBIX YpaBHEHUH C MOIYJIEM.
HEpPaBeHCTBA ¢ | Pemenue HepaBeHCTB coaepiKaliue MOAYJb: CBEACHHE HEPaBEHCTBA K COBOKYITHOCTH CHCTEM HEPABEHCTB,
MoayJieM BO3Be/IeHHE 00eUX JYacTel HepaBeHCTBA B KBaApaT, UCIIOIb30BAHNE TEOMETPHUECKOTO CMBICTA MOTYJISL.
Perntenue HepaBeHCTB COAEPIKAIIAX MOJTYITb.
[locTpoenne rpaduka QyHKIHUM ¢ MOAYyJeM. YpPaBHEHHH C MOIyJieM, COIEpXKalluM mapaMeTp. Pemenue
YpaBHEHHUI ¢ MOZyJEM, COJIEPKAINX TapaMeTp.
HepageHnctBa ¢ MotynieM, COAEPIKAIINAM ITapaMeTp.
Perienue HepaBeHCTB C MOJYJIEM, COJIEPIKAIUX MTApaAMETD.
Tpuronomerpus. ToxnecTBeHHBIE TPe0OpPa30BaHKsI TPUTOHOMETPHUECKIX

Tpuronomerpuyeckune

BLIpa)KGHHfI. TO)K)ICCTBGHHI:IC npeo6pa3OBaHI/m TPUTOHOMCTPHUUICCKHUX BLIpa)KGHHfI. CnocoOBbl BEIYUCICHUS




YPaBHeHUs! U | 3HaYCHMH JIFOOBIX TPUTOHOMETPUUYECKUX (DYHKIMMH, TP yCIOBUH 3aJaHUS OJHOHN U3 HUX.
HEepaBeHCTBA ¢ | O6patabie TpuroHomerpuueckue (ynkmuu. CpoiictBa. ['paduxu. PemieHne TpUTOHOMETPUYECKUX
napaMeTpom YPaBHEHUI METOJIOM Pa3JIOKECHUS HA MHOXKUTEIIN, IPUBEACHUS K KBAIPATHBIM YPaBHEHUSM.
Pemenne OTHOPOOHBIX TPUTOHOMETPUYECKHX YPAaBHEHWH, pPEIIEHHUE TPHIOHOMETPUYECKHX YpPaBHEHU,
HCIONB3Ysl YHUBEPCAJIBHYIO IMOJACTaHOBKY. MeTon uccienoBaHUs 00JacTH H3MEHEHUs JIEBOW W IpaBOH
4acTel ypaBHEHUSI.
Pemenue mppannoHanbHBIX ypaBHEHHH, COIEpXalluX TpUTrOHOMeTpuueckue (yHkuuu. «HectanmapTHbie»
YpaBHEHHUS 1 HEKOTOPHIE CIIOCOOBI UX PELICHUS.
TpuroHomerpudyeckue HepaBeHCTBAa. boiee cilaokHbIE Cilydau. TpUrOHOMETPUYECKHE YpPaBHEHWS,
cojepxkaluue rnapamerp. PenieHue TpUroHOMETpUYECKUX YPAaBHEHHUH, COAEPKAIIMX [TapaAMETP.
TpHUroHOMETpHUYECKHE YpaBHEHMsS, COAEp)KallUe IMapaMmeTp. PellleHne TpUTOHOMETPHYECKHUX HEPABEHCTB,
COJIeprKaIllMX MMapaMeTp.
6 DYHKIHOHAJIbHO- [oBTopenue no Teme: «I"paduk 1 cBOiCTBa HEKOTOPBIX (PYHKIHI».
rpaguyeckue metoanl | 'padudeckuii ciocod perieHus 3a1a4 ¢ mapaMeTpamu.
pewmieHust 3ajga4 ¢
napaMeTpamu
7 3agaun ¢ | Pemenue 3aga4 ¢ mapameTpaMy ¢ IOMOLIBIO IPOU3BOAHOM.
napamMeTpamMu B | Pemenue 3anau ¢ mapameTpamu ¢ MOMOILBIO UCCIEAOBAHUS (DYHKLINH.
pasneie «JueMeHTbl | Pemenue 3agay ¢ napamerpamMu ¢ IOMOLIBIO UCCIEIOBAHUS (PYHKIHH.
MaTeMaTHYeCKOI 0 Pemrenue 3anau ¢ mapamerpamu mo teme: «KacatenbHas kK TpaQuKy QYHKITUL».
aHAJIN3a».
8 I'eomeTpnueckne Pemenne npsMOyTOJIBHBIX TPEYTOJIBHUKOB. C01p30BaHNE TPUTOHOMETPUH TIPU PEIIEHUH T€OMETPHUUECKUX
3apauM = M3 Kypea | 3agad. [lnomaan iockux ¢uryp.
IVIAHUMETPUH u | Pemenne 3a1a4 Ha pacCMOTPEHUE Pa3IMYHBIX TEOMETPUYECKUX KOH(UTypanuii. PemeHne reoMeTpuieckux
cTepeoMeTpHu 3aJ1a4 U3 Kypca CTEpEOMETPHsI TOBBIIEHHOTO YPOBHS CIIOXKHOCTH.
MOBBIIICHHOT 0 HaxoxneHue yrioB Mexxay NpAMbBIMH, MEXTY MPSIMON U IIIOCKOCTh, MEXAY TNIOCKOCTSIMHU.
YPOBHS CJIOKHOCTH HaxoxeHue paccTosiHUST MEXIY CKPEIMBAIOLIMMUCS MpsMbIMU. HaxoxaeHue pacCTOSIHUS MEXAy
IIJIOCKOCTSIMM.
9 TekcroBble  3ama4M | 3aja4yy HA NPOLICHTHI, HA YAaCTH. 3a/1a4M Ha JIBIKEHHUE
NOBLILIEHHOI'0 3ajaum Ha IPOTPECCHHU. 3a7auH, pelIaeMble ¢ TIOMOIIBIO0 YPaBHEHUI.
YPOBHSL  CJIO0KHOCTH
(3amaum Ha «BKJIAAB) U
«KPEIUTBI»,
SKOHOMUYECKHE
3aJ1a4m)
10 3agaun ¢ umeabIMu | Pa3nokeHne dncen Ha NPOCTHIE MHOXKHMTENM, IPHU3HAKW JEIMMOCTH, JAEIEHHE C OcTaTKoM. B3aumHzo-
4HCIAMU oOpaTHble uncna. PaspelneHue ypaBHEHUS OTHOCHTEIBHO OJHON IepeMeHHOW. PerieHue BO3BpaTHBIX

ypaBHEHUH.
[TonmxeHue NopsiaKa ypaBHEHHUSI C MOMOIIBIO MOIXOSIICH 3aMEHBL.
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HpnMepHme 3aJa4M 11 paﬁOTI)I Ha 3aHATUAX, IJIA COCTABJCHUA CAMOCTOATECIbHBIX U MIPOBEPOYHBIX pa60T

Moayab
Pewmnre ypaBHeHus:
| x|=0; 13) | 3x+1 | +x=9; 24) | x-1 | +x=5;
2) | x+5|=3; 14) 8+ | 2x-1 | =x; 25) | 2x?-4 | +2x=3;
3) | x-1]=-5; 15) | 4x-4 | -2x-10=0; 26) | 3x%+1 | -3x=1;
4y | 2+x | =2x; 16) [x-3 | +2 | x+1 | =4; 27) | x?+x | +3x-5=0;
5) | x+1|=-3x; 17) | x+3 | +] 2x-1|=8;; 28)x?+ | x-2 | -10=0;
6) | 2x+1 | =2x; 18) | 5-2x | +|x+3 | =2-3x;  29) | xP+ax+2 | 228
7) | 2x+1 | =x+3; 19) | x-1 |- | x+1|=2x+6;  30)|x-6|=|x2-5x+9|;
8) [ 2x-3 | =x-1; 20) | 2x-4 | - | 3x-1 | =4x+5;  31)|x%4x|=5;
9) | 5x-1 | =3x+4; 21) | xt2 | == 32)m=)|x| +2;
10)[x]=]2x-5]; 22)[x3|==; 33) | x-4.2 | (x-4,2)=-1.
1) [xt5|=| 100 | 23)[x-4]=2;
12) |x-4|=]1+2x|;

PemnTe HEpaBeHCTBO:
x| <3; 8) | x2 | (x-1>0; 15)|—i|>§;
2)|x|>1; 9) |3x-2,5|<2; 16) | x*+5x | <86;
3) | x-3|<2; 10) | 5-2x|>1; 17) | x3-1 | (x-9)<0;
4y | x+1|>1; 11) | 2x2-9x+15 | >2; 18) | x|+ |x+3] <5;

5) [ x+2 | >-2; 12) x% | 5x+6 | >0; 19) | x-2 |+ | x+2 | <4;
6) | x-3|<-1; 13) | 3+x | >x; 20) |2x-1]+|x-3|<4.
7 |x-7|<o0; 14) [x-9|<0;

[ocrpoiite rpadukn GyHKIHIA:
Dy = |x]|+3; 1y=| |x]|-2];
2)y=|x|4 12)y=| x| +3];

.

3y =[x2]; By=1=21
4y=|x+3]; 14 y=21,
5) y=x-1]+4 15) y=|x%-6 | x| +8];
6) y=|x+2]-3; 16) y=|x*+4|x|+4].
7) y= | x?-6x+8 | ;
8) y= X2-4X|;

9)y =x*+4 | x| -4;
10) y=x42 | x+1|+3;

Pemenue 3a1a4 ¢ napamerpamMu

1) Haitnure:

a) 3HAYCHHUE a, IPU KOTOPOM KOpHEeM ypaBHeHus 3(x-4)-5(x+2)=ax-6 sBusercs yucio 6;

0) 3HaueHue b, MpM KOTOPOM OJIHMM W3 KOpHeii ypaBHeHus 16x2+2(b-4)x+(2-3b) =0 sBnsercs uucino 4.
Brruncnure npyroil KOpeHsb.

2) Haiigure:

a) 3HaYCHHUE a, IPU KOTOPOM KOpHEM ypaBHeHUsT 5(X-2)-4(x+3)=2+ax sBisieTcs 4ucio 6;

0) 3HaueHue b, IPU KOTOPOM OTHUM K3 KOpHEH ypaBHeHus 9x%+3(b+2)x-(3-2b) =0 sBasercs uncio 5.
Brruncnure npyroif KOpeHsb.

3) Ilpu Kakux LeNbIX 3HAUCHUSAX K KopeHb ypaBHeHHsT kx+1=7 sBiseTcs HeabiM 9uciom?

4) Ilpm xakux 1ebIX 3HaUeHUAX k kopeHsb ypaBHeHust kx-1=0 sBnsercs 1easiM yucaom?

5) [Ipu kakux 1eNBIX 3HAYCHISIX @ ypaBHEHHE 5X-3a=2 MMEeT:

a) MOJIOKUTENBHBIN KOPEHD;

0) oTpuLATEIbHBIN KOPEHbD;

B) KOpeHb, Oopimmii 10;

T') KOpeHb, IPUHAJICKANTHN TpoMexyTKy (1;2)?



6) IIpu kakux 3HaueHUsAX b ypaBHeHue 4x-2b=5 umeer:
a) MOJIOKUTENBHBIN KOPEHbD;

0) oTpuLATEIbHBIN KOPEHbD;

B) KOpPEHB, OOIBIIHIA §;

') KOPEeHb, IPUHAIEKAITHHA TPOMEXyTKY (1;3)?

7) Ilpu kakux 3HaYCHUSX b ypaBHEHUE UMEET ABa KOPHSI:

a) 2x%*+4x+ b=0; B) 4x?+8x+ b=0;

0) 6x%+bx+6=0; r) 5x%+bx+5=0.

8) Ilpm kakux 3HAUYEHUSIX b ypaBHEHUE UMEET OJUH KOPECHb:
a) 2x%-6x+ b=0; B) 4x2-8x+ b=0;

0) x*+bx+4=0; r) x2+bx+16=0.

9) Ilpu kakux 3HA4YECHUAX b ypaBHEHNE HE UMEET KOPHEH:
a) x*+8x+ b=0; B) x>+6x+ b=0;

0) 6x%+bx+4=0; r) 4x*+bx+6=0.

10) Haiimute tienpie 3HaueHus k, mpu KOTOPBIX KOPEHb YpaBHEHHS

k(x+1)=5 siBisieTcs MOMOKUTEIBHBIM YHCIOM?
11) Haiinute nensle 3HaueHus k, mpu KOTOPBIX KOpeHb ypaBHEHUs k(2-X)=0 SBIISETCS OTPHLIATETLHBIM YHCIOM?
12)13 naHHBIX YpaBHEHHUH BBIJISIHUTE Te, KOTOPHIE TPH JIFOOOM 3HAUSHUH MapaMeTpa a MMEIOT J[Ba KOPHSI:
a) x>+ax=0; x*+ax-1=0; x*+ax+1=0; x*>-a=0;
0) x?-ax=0; x?-ax-5=0; x*+ax+5=0; x?-2a=0;ax?-2=0; x>-4x+a=0.
13) Haiigure, npy Kakux 3Ha4eHHUsAX K KOpHAMH ypaBHeHUs 2x’+kx-(18-x)=0 sBIseTcs 1Ba MPOTUBOMOIOKHBIX
ymcna’?
14) Haiinure, npu kakux 3HaueHusx k kopHsamu ypaBaenus x2+k? (x-1)-x=0 sBnsercs 18a MPOTUBOIONOKHBIX
yucna?
15) IIpu Kakux 3HAYEHHSAX a ypaBHeHUE X>-4ax+4a-1=0 uMeeT 1Ba pasIMIHBIX KOPHS, IPHHAIIEKAIMI
npoMexyTky (1;6)?
16) Tlpu Kakux 3HAYEHUAX a ypaBHEHHE X2-2ax-+a’-1=0 UMeeT JBa Pa3IMYHBIX KOPHS, NPUHAJIEKAIUH TPOMEKYTKY
(1;5)?
17) Tlpu Kakux 3HAYEHUAX MAPAMETPA a KOPHU YPaBHEHHsS X>+(2-a-a%)x- a?=( yI0BJIETBOPSAOT COOTHOLIEHHO
x1+x2=0?
18) IIpu KakuX 3HAYEHHMSAX TAPAMETPA 4 KOPHH ypaBHEHHS 5x’+ax-28=0 y10BIETBOPSAIOT COOTHOIIEHHIO 5X11+2X,=1?
19) IIpu KakuX 3HAYEHHMSAX TTAPAMETPA a KOPHH ypaBHeHHs 2x°-(a+1)x+(a-1)=0 ym0BIETBOPAIOT COOTHOLICHHIO
X1X2=X2- X17?
20) ITpyu KaKuX 3HAYEHHAX MTAPAMETPA & KOPHH ypaBHEHHS 5x?-ax+1=0 yI0BJIETBOPSIOT COOTHONIEHHUIO X2- X1=17
21) IIpu KakuX 3HAYEHMAX MapaMeTpa a KOPHH ypaBHeHHs 2x°-(a+1)x+a+3=0 yJ0BIETBOPSAIOT COOTHOIIEHHIO Xo-
X1=1?
22) Ilpu KaKkux 3HAYEHHAX MTapaMeTpa a KOPHH ypaBHeHHs Xx>+(2a-1)x+a?+2=0 y10BJIETBOPAIOT COOTHOILEHUIO 2X =
Xl?
23) Pemnte ypaBHEHUE | 4x-2a | = | x+3a | ,LIIE a-mapameTp.
24)HaiiauTe BCe 3HAYEHNS TAPAMETPa a, PH KOTOPHIX YpaBHEHHUE | X*-3x+2 | =a HMeeT TPU KOpHSI.
25)HaiiauTe BCe 3HaUYEHHs MapaMeTpa a, PU KOTOPHIX YpaBHEHHE | X>+4ax | =6a WUMEET TPH Pa3IMYHBIX KOPHSI.
26)Haiiaure Bce 3HaUeHHs apamMeTpa a, Ipy KOTOPBIX ypaBHEeHHE | X-1 | + | X-a | =2 uMeeT XOTsI Obl OAMH KOPEHb.
27) J1as Kak10T0 3HAYSHHS TapaMeTpa a ONpeeIuTe YHCIIO PEIICHIH ypaBHEHUS | x2-2x-3 | =a.
28) Ilpu xakux 3HaUEHUSIX TapaMeTpa a, ypaBHEHHE | x2-6x+8 | =a+3 HMMeeT YeThIpe PEeIICHNS.
29) IIpy KaKMX 3HAYEHHSX ApaMeTpa a, ypaBHerue (a-5)x-2(a+2)y/x+a-4=0 umeer oxHO pemenne?
30) Ipu KaKkuX 3HAYEHUAX TTAPAMETPA a, IIPsAMas y=X+2a KacaeTcs OKPYKHOCTH X>+y?=167?
31) Ilpu kakuX 3HAYCHUSIX TTapaMeTpa a, 001acTh ONPeACICHHUS
dyuxmun y=log, (x? + (2 — a)x — 5a + 1) nesamkoM conepxkur uareppai (3;6)?
32) Haiinure Bce 3HaueHus mapameTpa a, 1y KOTopbix Qpynkims y=(2a-10)x3+3(a+2)x*+6(a+2)x Bo3pacTaeT npu
BCEX X.

. 2a+3
33) Ilpu kakux 3HAYSHHUSIX TTapaMeTpa a, ypaBHEHHE Sin X=— " MMEET PerIeHHs.

34) IIpu xkakuX 3HAYEHHUSIX TapaMeTpa a, CUCTeMa
(x| y]=a
x*Hy?=4 HMEET YETBIPE YPABHCHHS?
35) Ilpu kakux 3HAYCHUSX HapaMeTpa a, PyHKIUSI

(a+6)x2+2ax+2a—16
= oIpe/ieNieHa Py BeeX X?

—x2+x-10
36) IIpu kakux 3HAYCHUSIX ITapaMeTpa a, ypaBHCHHE
(a-2)4* -2* +a+3=0 umeet oHO penicHue?
37) Ilpu kakux 3HAYCHUSIX ITapaMeTpa a, ypaBHCHHE
3x*+4x3-12x%=a uMmeeT He MeHee TpeX pelIeHHit?



38)CKOJIbKO KOPHE# TIPU Pa3IMYHBIX 3HAYEHHAX [AapaMeTpa a UMeeT ypaBHenue V4 — x2 = x+a?

39)/151s1 Bcex IOMyCTUMBIX 3HAUECHUSIX ITapaMeTpa a pelnTe ypaBHeHue v 2X + 1= x+a.
40) HatimuTe Bce 3HAUCHUS MMapaMeTpa a, MPU KOTOPBIX CUCTEMa YpaBHEHUH

{ y=vx
1
y-; = ax + 2a uMeer pelleHue.

41) Ilpm xakux 3HAYCHUAX TTapaMeTpa a, CHCTEMa
(y=V1—x2
y-3,5=a(x-3) uMeeT eqUHCTBEHHOE pelieHue?
42)PemnTe HEPABEHCTBO V 2X — a>X.
43) Ilpn xakux 3HAUEHUSIX MTapaMeTpa a, ypaBHEHHE
2x2-atan( cos x)+a2=0 uMeeT eANHCTBEHHOE PelIeHue?
44) HaiinuTe Bce 3HaYCHUS MMApaMETPOB a U b, IPU KOTOPBIX CUCTEMa
-1
{ | x'+1
x? + y? = b npu x>0 UMeeT TONBKO OJHO peleHue (a,b,X,y-1eHCTBUTEIbHBIE YHCIa).
45) Ipu kakuX 3HAYCHUSX TapaMeTpa a, CUcTeMa ypaBHEHUH
{x*—(Ra+1)x+a%?-3=y
V2 —(2a+ 1)y + a®? — 3 = X uMeeT 0JHO pelIeHue?
46) HaiimuTe Bce 3HaYeHHS TapaMeTpa a, MPU KOTOPHIX PaBHOCHIIEHBI CUCTEMBI
{ x+4y=4a’+a u { x2-3y4-8x+15=0
x+ay=a+4 x*y?+(a?-a-10)x+5a+20=0.
47) HaiimuTe Bce 3HaYSHHS MTapaMeTpa a, IMPU KOTOPBIX CHCTeMa

20 4 |x] =y+x2+a

| =a

x2+y?=1 MIMeeT TONLKO OJTHO PelleHHUE.
48) HaiimuTe Bce 3HaYSHHS MTApaMeTPOB a U b, TTPH KOTOPBIX CHCTEMa
{ xyztz=a,
Xyz>+z=b,

x*+y?+7%=4 WMeeT eIMHCTBEHHOE PEIICHHE.
49)I1pu kax10M 3HAUEHUH ITapaMeTpa a peluTe ypaBHeHUe
Vxa — 2+V2 — ax=x2-5x+6.
50)IIpu kax10M 3HAUEHUH [TapaMeTpa a PelIuTe HEPaBeHCTBO
log,_y(x —a)-1>-1.

51) Ilpu xaxa0M 3HAYCHHUHU MTapaMeTpa a PeLINTe CUCTEMY HEpaBEHCTB

{ log,_y(2—a)>0

log,_,(2x—2) > 0.
52) Ilpu kakux 3HaYSHUSIX TapaMeTpa a, ypaBHEHUE
1+(sinax)? = cosX UMeeT eUHCTBEHHOE peleHne?
53) { x*+y*2z(xty+z)-sina = 0
.a .. 3a
(x+1)(sin 2)2+y2vx+a2y/z+sin—-=0

Haiinute Bce 3HaueHus napameTpa a u3 orpeskal0;21m], mpu KOTOPHIX JaHHAs CHCTEMa UMEET XOTs Obl OJTHO
peleHue.
54) Haiingute Bce 3Ha4E€HUS TapaMeTpa a , PH KOTOPBIX CYIIECTBYET €ANHCTBEHHOE 3HAUEHNE X, TIPU KOTOPOM
BBITIOJHSAETCA HEPABEHCTBO

log1(Vx2 + ax + 5+1) logs(x? + ax + 6)+log3 3 = 0.

422
54) Ay KaXKT0TO 3HAYCHUS a PEITUTE HEPABEHCTBO a+m >0.
X—cza

56) /1151 kKK I0TO 3HAYCHHS & PEUTUTE HEPABEHCTBO E >a.

57) HaiiguTe Bce 3HaUYEHUS apaMeTpa a , IpH KOTOPBIX ypaBHeHHE 2¢0s 2X-4acos x+a*+2=0 He UMeeT peleHuii.
58) Ilpu xakux 3HAYEHHIX apaMeTpa a, ypaBHEHHE

(sinx)2+(1-2a)sin x+a2-1=0.

59) Hatinute Bce 3HAYCHUS TapaMeTpa a, MPU KKJIOM U3 KOTOPBIX HEPABEHCTBO

a%+2a-(sin x)2-2acos x >0 BBINOJIHAETCS ISl TIOOOTO 3HAUCHHUS X.

Pemenne ypaBHeHui )
60)HaiinuTe KOpeHb YpaBHEHHS logs(5 —x) = logs3,

33
61)Haiiqute KOPeHb ypaBHEHHS 2 = 64,

62)Haiinute KopeHb ypaBHEHHUS ¥ 55—-3x =35,



x+6) = logy(3x—8)

63)Hatimute KOpeHb ypaBHCHUS ]Dgﬂﬂ . .
64)Haiinute KopeHb ypaBHEHHUS logy I{.r +9) = logg I[lr — | F"r»].
log,(8 —3x) = 2log,5

65)HaiimnTe KOpeHb ypaBHEHUS

Hccnenopanne pyHKUMH ¢ NOMOIIBI IPOU3BOAHOM

o . -7 .
66)HaiinuTe HanMeHpIee 3HaYeHne QYHKIHK @ (x—8)e Ha OTpe3Ke 63 8].
22v/3 113 114/3x T
y = X cosxt ——x————+5 [0: -]
67) Haiinute HanOonpiee 3HaueHUE HYHKIUH . 3 13 Ha OTpe3Ke 2°,
in
— 4 9x+5 —5 0l
68) Haiiiute HauMeHpIee 3HaueHne Gynkiun ¥ — 708X — X+ Sy OTpe3Ke 2
18 2n
y = 2cosx+ —x+7 [——:0]
69)Haiimnte HanMeHbIIIee 3Ha9eHNE (PYHKIIUN T Ha OTpPE3Ke 3 .
T
[0: 7

¥y = Ugx—2x+5

70) Haiinure Haumenbliee 3HaueHne QyHKIUU ¥
81°05X—12(9°°5*)4+27

Ha OTpe3ke 4+ .

71)Pemmre cucteMy ypaBHEHUH { oz, (112y) =0.
y=sin x. _ _
72)Pemmre cucteMy ypaBHEHUH { Bl Gl LL Y

log,(1-2y)

y=COSX .
73) Pemnte cucremy ypaBHeHuit {  y+sin x=0,
(4/sin x-1)(2y+3)=0.
74) Pemute cuctemy ypaBHeHmid {  y+cos x=0,
(5Vcos x-1)(5y-3)=0.
75)Penute HEPaBEHCTBO (x+§)(10g(6_x) (x% — 8x +16))2=()(log sy (x* — 8x + 16))2.

76) PelnTe HEPaBEHCTBO (x+§)(log(5_x)(x2 — 6x + 9))2=()(log(s—x) (x* — 6x + 9))2.
77 ) Pemute HepaBeHCTBO

—x2_
(logs (77 = 6)(77%"+16 + 1)) + logs i

-x2+16_1

> logs (727" - 5)2.

78) Pemmte HEpaBeHCTBO

—x2_
(logs((37" = 5)(37*"+% = 1)) + logs oy > logs (377" — 4)2.

Yriasl

a) YroJ Me:k1y CKpeluBalOIMMHCH NMPAMbBIMH.

3anmaua Ne 1.

B npaBunbHoii Tpeyronshoii npuzme ABCA1B1C1, Bece pebpa KOoTOpoii paBHbI 1, HaliguTEe KOCUHYC YIia MEXIy
npsimeiMu AB 1 A1C.

3anaua Ne 2.

B npaBunbHoii Tpeyronshoii npuzme ABCA1B1C1, Bece pebpa KOTOpoii paBHbI 1, HaligUTe KOCUHYC YIia MEXIy
npsmseiMu AB1 uBCl.

0)YroJa Mexxay nNpsiMoii M IMJIOCKOCTHIO.

Sagaya Ne 3.

B xyoe ABCJA1B1CI1D1 naiinute Tanresc yria mexny npsamoir AC1 u miaockoctsio BCCI.

3anaua Ned.

B kyoe ABCDA1B1C1D1 naiigure TanreHc yria mexay npsmoit AA1 u miockoctsio BDCI.

Sagaya Ne 5.

B npaBunsHO# eThipexyronpHoi upamuae SABCD ,Bce pebpa koTopoit paBHBI 1, HAWIUTE KOCHHYC yTila MEXITY
psiMoit AB u tutockocTteio SAD.

B) YT0JI MeKAY MJIOCKOCTSMH.

3agaya Ne 6.

B ocHoBanum nipsimoit ueTeipexyroisHoit mpu3mel ABCDA1B1C1D1-npsmoyronsank ABCD, B koTopom AB=5,
AD=V33 Haiiyiure Tanrenc yria MeXAay MIockocTeio rpaHd AA1D1D npu3Msl # IIIOCKOCTBIO, MPOXOJAIIEH Yepes
cepeanny pedpa CD nepneHaukyssipHo npsmoit B1D, eciu paccrosiaue mexay npsimbivu A1C1 u BD paBHO\/3.
3anmaua Ne 7.



OcHoBanue npsiMoit geTsipexyronasHoi mpu3mMel ABCDA1B1C1D1-npsmoyronsank ABCD, B koTopom AB=12,
AD=V31.Haiigure KOCHHYC yIJIa MEXIY MJIOCKOCTbI0 OCHOBAHUSI MPU3MBI U TIJIOCKOCTBIO, POXOIAIIEH uepes
cepeanny pedpa AD nepnenaukyisipao npsimoit BD1, ecniu paccrostaue mexay npssmeima AC u B1D1 paBaoS.
3amaua Ne 8.

JumameTp OKpy>XHOCTH OCHOBaHUS IMIIMHAPA paBeH 20, obpazyromas mumHApa paBHa 28. [1mockocTs epecexaeT
€ro OCHOBaHHMA 10 XopAaM AnuHb! 12 u 16. HailinuTte TaHreHC yria MexXy 3TOH INIOCKOCTBIO U TNIOCKOCTBIO
OCHOBaHUS LIMJIMHJPA.

3amaua Ne 9.

B xy6e ABCDA1B1C1D1 na#iaure yrox mexnay 1 u mnockoctsimu AB1D1 u AC DI.

Paccrosinus.

a) Paccrosinue OT TOUYKH 10 IPSAMOM.

3amauga Ne 10.

B npaBunbHoii Tpeyronbhoii npuzme ABCA1B1C1, Bce pebpa kKoTopoii paBHEI 1, HaliguTe paccTosiHre TOUKU B 110
npsimoit ACI.

3amaua Nell.

B npaBunbHoii mectuyronsHoit npusme ABCDEFA1B1CIDI1E1F1, Bce pebpa koTopoii paBHbI 1, HaiinuTe
paccrosinue Touku B o npsimoit A1F1.

0) Paccrosinue meskay AByMsl IPSIMbIMM.

3amaga Ne 12.

B npaBunbHoii Tpeyronbroii npuzme ABCA1B1Cl1, Bce pebpa KOoTOpoit paBHbI 1, HaligUTE PaCCTOSHUE MEXKITY
npsmbiMu AB u CCl1.

3amaga Ne 13.

B npaBunbHoii yetsipexyronpHoii mupamuae SABCD ,Bce peOpa KOTOpo# paBHBI 1, HAliIUTE pacCcTOSHIE MEKIY
npsimeiMu AC u SB.

3anmaga Ne 14.

B equnnunom kyoe ABCJJA1B1C1D1 naiigute paccrosiaue mexay npsMbiMd AB1 1 mtockoctsio BCI.

B) PaccTosinue OT TOYKM /10 IJIOCKOCTH.

1) Yepes cepenuny croponsl AB kBanpara ABC/I nposenena npsimasi, nepecekaromias npsmeie CLl u Al B Toukax
M u T cooTBeTcTBEHHO U 00pa3ytomias ¢ npsimoid AB yron a, tan a=3.Haiiaute rmiomans Tpeyroasauka BMT, ecin
cropona kBagpara ABC/] paBna 4.

2) Hana tpaneuus ABCJI, ocHoBanus kotopoit BC=44, AJI=100, AB=CI=35.Oxpy>XHOCTb,Kacaroascs IpsiMbIX
AJl n AC, xacaercs cropons! CJ] B Touke K. Haiinute mmay otpeska CK.

3) B tpeyrompanke ABC : AB=12, BC=6, CA=10. Touxka [l nexwut Ha npsimoit BC Tak, uTo

BJI: 1C=2:7.0xpy»’HOCTH,BIMCAaHHbIE B KaxabIi U3 TpeyroiabHUkoB AJIC u A/IB, kacatotcs cropons! A/l B Toukax
E u F.Haiigute nnuny otpeska EF.

4) B tpeyronsauke ABC : AB=15, BC=5, CA=12. Touka /I nexxut Ha npsimoit BC Tak, uro

B/I: 1C=3:4.0xpy»’HOCTH,BIHMCAaHHbIE B KaxabIi U3 TpeyroiabHukoB AJIC n A/IB, xacatotcs cropons! A/l B Toukax
E u F.Haiigure nmuny orpeska EF.
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