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Pabouass mporpamma gucummiaunbsl [1J[.1 MaremaTtnka paszpabotaHa B
cootBercTBUM PI'OC COO (mpuka3z MunoOpHayku Poccun ot 17 mas 2012 1. Ne
413)

[Iporpamma opueHTHpOBaHA HA YUYEOHUK:

Hamasa A. A. Maremaruka[DnekTpoHHbI pecypc]: y4eOHUK uis
CTYJICHTOB 00pa30BaTENIbHbIX YUYPEKIECHUNH CpeaHero mpodecCHOHaTbHOTO
obpasoBanus / - 3-¢ uz ., ucnp.u gon. /A.A. Jagasa. — M:. UH®PA - M.2019. -
544, c. —Pexwum noctyna: http://znanium.com

HNamassH A. A. COopHUK 3a1a4 1O MaTeMaTuke [DIeKTpOHHEIH pecypc]:
yuebHOe mocoOue Uisi CTYIACHTOB YUPEKACHHN CpeaHero mpoeCcCHOHATHLHOTO
obOpazoBanmsi / A.A. [lagasH. - 2-¢ u3a. - Mocksa : DOPYM: UHOPA-M, 2021.-
352 ¢. —Pexxum gocryma: http://znanium.com

Oowan xapakmepucmuxa y4eoOHou OUCUUNIUHbBL

B coorBerctBun ¢ mnpuHATrord KoHuenuuen pa3zBUTHS MAaTeMaTUYECKOTO
oOpazoBanus B Poccuiickoit denepaiuu, MaTeMaTudeckoe oOpa3oBaHUE PeIaeT, B
YaCTHOCTH, CIAEAYIOIINE KIIFOUEBBIC 3a/1aUN:

—  «IPENOCTABIATh KaXKIOMY OOYydYaroleMycCsi BO3MOKHOCTh JOCTHUKEHUS
YPOBHSI MaTEMAaTHUYECKUX 3HAHUU, HEOOXOAMMOrO i JaJbHEHIIEH YCHEIHON
’KM3HHU B OOIIIECTBEY;

— «oOecrneurBaTb  HEOOXOJUMOE  CTPAaHE  YHUCIO  BBITYCKHUKOB,
MaTeMaTH4ecKass TMOJrOTOBKAa KOTOPBIX JIOCTaTOYHA JJisi  IPOJIOJDKEHUS
o0pa30BaHUsI B PA3IMYHBIX HANPABJICHHUSIX W JJIS MPAKTUUECKOU NESITeIIbHOCTH,
BKJIIOYAs TIPEMNOJIaBaHNe MaTEMaTUKH, MaTEMaTUYECKUE MCCIEI0OBaHusA, padoTy B
cdhepe nHPOPMAIIMOHHBIX TEXHOJIOTUH U JP.»;

— «B OCHOBHOM OO0OIIeM M cpelHeM o0mieM oOpa3oBaHUM HEOOXOIUMO
MPEAYCMOTPETh MOJATOTOBKY OOYYarONIMXCS B COOTBETCTBHHM C WX 3alpocaMu K
YPOBHIO TIOJIFOTOBKH B chepe MaTEMATUIECKOTO 00pa30BAHMUSI.

COOTBETCTBEHHO, BBIJICTISIOTCS TPU HAMpaBJeHUs TpeOOBaHUH K pe3yibTaTaM
MaTEMaTUYeCKOro 00pa3oBaHMUs:

1) npakTUKO-OPUCHTHPOBAHHOE MaTeMaTU4eCcKoe oOpa3oBaHue
(MaTemaTHKa ISl )KU3HH);

2) MaremaTHKa JUIS UCTIOJIb30BaHUS B IPOQECCUH;

3) TBOpYECKOE HaIpaBICHHE, HAa KOTOPOE HAIeJeHbl Te OOydaromnmecs,
KOTOpbI€ TUIAHUPYIOT 3aHUMAThCS TBOPUYECKOM M HCCIEI0BATEILCKOM paboTOi B
00JacTH MaTeMaTUKH, (GPU3UKHU, SKOHOMUKU U JPYTUX 00JIaCTAX.

[{eam ocBoeHus mporpamMMbl 0a30BOTO YPOBHS — 0OeCliedyeHHuEe BO3MOKHOCTU
WCIMOJIb30BaHUs MATEMATUYECKUX 3HAHUKM W YMEHHM B MOBCEIHEBHOW KU3HU U
BO3MOYKHOCTH YCIEITHOTO TMPOJIOJDKEHUS 00pa30BaHMS IO CHEIUATBHOCTIM, HE
CBSI3aHHBIM C MPUKIAJHBIM UCIOJIH30BAHUEM MAaTEMAaTUKH.

OOyuaromuecs, OCYyIIECTBISIOMNE 00ydeHne Ha 0a30BOM YPOBHE, JTOJKHBI
OCBOUTH OOIIME MaTEeMaTHYEeCKWE YMEHHs, HEOOXOAUMBbIEC IS JKU3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHHU TMOJYyYalOT BO3MOKHOCTb M3YYHTh



npeaMeT TayOxe, ¢ TeM 4YTOObl B JajbHEHIIEeM MpH HEOOXOAMMOCTH H3y4yaTh
MaTeMaTHUKy Ui POopECCHOHATEHOTO MPUMEHEHHUS.

[lpy wu3yyeHMHM MaTeMaTUKU Ha YIIyOJIeHHOM YPOHE MPEIbSBISIOTCS
TpeboBaHus, COOTBETCTBYIOIIUE HarpaBJICHUIO «MaTeMaTuKa s
npoeCCUOHANBPHON JIEATENBHOCTHY); BMECTE C TEM OOYYalolIUiics Moydyaer
BO3MOYKHOCTh H3YyYUTh MAaTeMaTHKy Ha ropaszo Oojiee BBICOKOM YpPOBHE, UTO
co3nacT GyHIAMEHT Ui NajlbHEUIIETr0 Cephe3HOr0 U3YUEeHUsI MaTeMaTUKH B BY3e.

[lpy wu3yyeHHMH MaTeMaTUKWd OOJbIIOE BHUMAHHUE YAETSETCS Pa3BUTHIO
KOMMYHHUKATHBHBIX yMEHUN ((POpMyIHpOBaTh, apryMEHTUPOBATh U KPUTHKOBATD),
(GbOpMHPOBAHNIO OCHOB JIOTUYECKOTO MBIIIJICHUSI B YaCTH MPOBEPKU UCTUHHOCTH U
JIOKHOCTU YTBEPKACHUH, MOCTPOCHHUS MPUMEPOB M KOHTPIPHUMEPOB, IEMOYEK
YTBepXKACHUM, (QOPMYIMPOBKH OTPHUIIAHUNA, a TaKkKe HEOOXOIUMBIX U
JIOCTaTOYHBIX YCJIOBHWA. B 3aBUCMMOCTH OT YpOBHS HpPOrpaMMBbl OOJBIIE WA
MEHBIIIE BHUMAHUS yIEISeTCsl YMEHHUIO pad0TaTh MO aJrOPUTMY, METOJIaM MOUCKa
aJITOpUTMa U ONPEIENICHUIO T'PaHUll MPUMEHUMOCTH alroputMoB. TpeOoBaHus,
copMynupoBaHHble B pazzaene «['eomeTpus», B OOJbIIEH CTENEHU OTHOCSTCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTaBICHUM M TpaUUecKUX METOAOB, YEM K
(opMaIbHOMY OIUCAHUIO CTEPEOMETPUUECKHUX (DAKTOB.

ba3oBblil ypoBeHb

Pazeumue nonamus o uucne

MareMaTuka B Hayke, TEXHUKE, 3KOHOMUKE, UH()OPMAIIMOHHBIX TEXHOJIOTHUSAX
U TPAKTUYECKOU JedaTenbHOCTH. llenmn u 3amadym wW3ydeHuss MaTEMAaTUKU IIpU
ocoenuu npodeccuit CIIO u cneumansHocTedt CIIO. Ilensie u panuoHaibHbIC
yucna. JleiicTBuTenbHbIE 4YHCIa. ApUPMETHUYECKHE ACUCTBUS HaJA YHUCIAMH,
HAXOXKJEHUE MPUOIMKEHHBIX 3HAYEHUN BEJIMYMH M MOTPEIIHOCTEN BBIUYMCICHUH,
CpPaBHCHUE YHUCIIOBbIX BbIpaxkeHU. KomrmuiekcHblie 4ywncna. JleMcTBUS HaL
KOMIUIEKCHBIMU YHCJIaMHU 3aJJaHHBIMU B aJireOpandeckoi popme.

Kopnu, cmenenu u nocapugmoi

Kopuu wu crenenu. CBoiicTBa KOpHEW HATypaJlbHOW CTENEHW W3 YHUCJHA.
CreneHn ¢ pauuMOHAJIBHBIMU [IOKa3aTeJIMM, HX cBoicTBa. CremeHu C
JNEUCTBUTEIbHBIMU MoOKa3zaTessiMu. (CBOWCTBA CTENEHU C JICUCTBUTEIIbHBIM
nokaszatenssMu M ux cBoiicTBa. Jlorapudm. Jlorapubm uyucina. OcHOBHOE
jJorapuMUyYecKoe TOXKAECTBO. JlecATUUHBIE U HaATypajbHbIE JIOrapu(MBbIL.
[IpaBuna nedictBuii ¢ sorapudmamu. Ilepexom K HOBOMY OCHOBAaHHMIO.
Briuncinenne u cpaBHeHHME KOpHEW. BbInoysiHEHHME pacyeToB € paguKajgaMu.
[IpeoOpa3zoBaHue panuOHAIBHBIX, UPPAIIMOHATIBHBIX CTENEHHBIX, MMOKA3aTEIbHbIX
U jorapuMuueckux BblpakeHui. [IpeoOpa3zoBaHne mNoKa3aTeNbHbIX BBIPAKEHUM.
[IpeoOpazoBanue norapupMUYECKUX BHIPAKEHUM.

Dynrkyuu u epaguxu

Oyukriuu. OcHOBHBIE TOHATHUA W ompeneneHusi. CBoictBa  (PyHKITHI.
[TpoMexXyTKM MOHOTOHHOCTH, HauWOOJIbIIEe€ M HAUMEHbIIEE 3HAYEHHUS TOYKU
skcTpemyma. ['paduyeckas wunTeprperanus. OOparabie ¢yHknuu. OCHOBHBIC
NOHATUA W ompeaeneHus. ['papuk oOpatHON QyHKIUH. ApupMETHUECKHE
onepanuu HaJ (GYHKIUSIMHU. CrnoxHas
¢ynkus. Crenennas pynkuus,ee cBoiicta u rpaduku. [lokazarenbHas GyHKIHS,



ee cBoiictBa u rpaduku. Jlorapupmudeckas (PpyHKLHA,ee CBONCTBA U TpaHKH.
Tpuronomerpuyeckue ¢QyHKOUM, HX cBoiictBa u rpaduxu. OOpaTHbIE
TPUTOHOMETpUUYECKUE (PYHKIMHM, HX cBoMcTBa U rpaduku. [IpeobpazoBanue
rpadukoB. [loctponue rpadukoB GyHKITUH.

Ypasnenus u nepasencmea

PaBHOCHIIBHOCTB ypaBHEHUI, HEPABEHCTB, CUCTEM. PallnOHaIbHBIC YPABHEHHUS
U cucreMsl. MppanroHanbHble YPaBHEHHs U CUCTEMBI. Penienne nppanroHaabHbIX
ypaBHeHUM U cucrteMm. llokasarenbHble ypaBHEHMsT W CHCTEMBI. PemeHune
MOKa3aTeJIbHbIX ~ ypaBHEHUH M cUCTeM. PemieHwe  MOKa3aTelbHBIX U
JoropuMUYECKUX ypaBHEHH U cucTeM. Parronansable HepaBeHcTBa. OCHOBHBIC
IpueMbl MX pemeHus. Meronq wuHTEpBanoB. lppanvoHaNbHBIE HEpPaBECTBA.
OcHoBHBbIE pueMbl ux penieHus. [lokazarensHbie HepaBecTBa. OCHOBHBIE PUEMBI
ux  peweHusa.  Jlorapupmuueckne M TOKa3aTelbHbIE  HEPABEHCTBA.
Jlorapudmuueckue u moOKa3aTelbHble HepaBeHCTBAa. OCHOBHBIE MPUEMBI UX
pemieHus. PemieHne mnoka3aTeNbHBIX, HMPPALMOHAIBHBIX U JIOTau()MUYECKUX
YPaBHEHUH, HEPABEHCTB U CUCTEM YPaBHEHHUH.

Kombunamopuxa

OcHOBHBIE TIOHATHS KOMOWHATOPHKH. 3aJadyd Ha TOJCYET YHCIa
pa3MelIeHN, IepecTaHOBOK, coueTaHuil. Perenue 3agau Ha nepedop BapuaHTOB.
®opmyna Ounoma HproTtona. CBolicTBa OWHOMHUHAIBHBIX KOI(PPHUIIUEHTOB.
Tpeyronsuuk Ilackans. Pemienne KkKOMOWHATOpHBIX 3anad. Pasmennenus,
codeTaHus U nepectaHoBku. buanom HeroTtoHa u tpeyronsHuk [lackass.

Onemenmul meopuu 8eposmMHoOCmel U Mamemamu4eckou cmamucmuku

CoObITHE, BEpOATHOCTh COObITUSA. CIIOKEHWE U YMHOXXEHUE BEPOSTHOCTEM.
[ToHsiTHE O HE3aBUCUMOCTH COOBITUA. J{UCKpETHAs CilydaiiHasi BEJIMYMHA, 3aKOH €€
pacnpeneneHus. UucnoBble XapaKTEPUCTUKH JTUCKPETHOM CIyYalHOM BEJIMYMUHBI.
[lonsitue o 3akoHe Oonbmux uwucen. I[IpencraBienune MaHHBIX —(TaOJHIIB,
IuarpaMMmbl, TpauKu), TeHEpalibHas COBOKYIMHOCTb, BBIOOpKa, CpelHEee
apudmeTndyeckoe, menuana. [loHsTHe 0 3amadyax MaTEMaTHYECKON CTATHCTHKH.
Pemenune npakTH4ecKux 3aa4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

OcHosbl mpuzoHomempuu

Pannannasg mepa yrna. BpamarensHoe nrkenne. CHHYC, KOCHHYC, TAHT€HC
M KOTaHreHc uuciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIAeCTBA. DOpMYyIIbI
npuBeneHus. CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC CYMMBI M Pa3HOCTH JBYX
yriioB.CHMHYC M KOCUHYC JBOWHOro yria. PopmyJibl IMOJOBHHOTO AapryMEHTA.
[IpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUUECKMX (YHKIHMI B MPOU3BEIECHUE U
pousBeJeHue U 00paTHO. BrIpaxkeHue TPUTOHOMETPUYECKUX (PYHKIUN uepes3
TaHI'EHC II0JIOBUHHOTO apryMeHra. [IpeoOpazoBanue IIPOCTEUILINX
TPUTOHOMETPUUYECKUX BbIpaxkeHH. OOpaTHbIE TPUTOHOMHTPUYECKHE (DYHKIUU:
apPKCHHYC,apKKOCHUHYC,apKTaHT €HC. IIpocrenmue TPUTOHOMETPUUYECKHUE
ypaBHeHHUs.  PemieHue  mpocTeMIMX ~ TPUTOHOMETPUYECKUX  YPaBHECHUMU.
[Ipocrenmmx TPUTOHOMETPUYECKHUE HEPABEHCTBA. [Ipocreimmux
TPUTOHOMETPUYECKNX HEPABEHCTB. PellleHre TPUrOHOMETPUYECKUX YPABHEHMWM,
CUCTEM YPaBHEHUH, HEPABEHCTB.



Hauana mamemamuuecxozo ananusza
CriocoObl 3a/1aHUsI ¥ CBOMCTBA YHCIIOBBIX MocieaoBaTenbHocTel. [lonsTre o
Ipezene NocieI0BaTeIbHOCTH. Beruncnenue npeaenos. [loHsATHe 0 MpOU3BOIHOM
byHKIuu, €€ TeoMeTpuYecKHii U (Gu3Myeckuil  cMbica.  [Ipou3BojiHbBIC
aneMeHTapHbIX (yHKui. [Ipou3BogHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS,
YacTHOro. YpaBHEHUE KacartenbHOM K rpaduky ¢dyukuun. [Ipumenenue
MIPOU3BOHOM K MCCIIEOBAaHUIO (PYHKIMI 1 mocTpoeHuto rpaduxos. [IponsBoaHbie
clokHoi  (QyHKIMM W oOpatHOM ¢QyHKumu. [lpumepsl HCTIONB30BAHUS
IIPOU3BOJTHOM I HAXOKJICHMS HAWIYYIIETO PELICHUS B NMPUKIAJHBIX 3a7adax.
Bropas mpousBonHas, e€ reomeTpuyeckuil U ¢uznueckuid cmbici. Haxoxnenue
CKOPOCTH IS TIpo1iecca, 3aAaHHOTO (GOpMYIIOil U rpadUKoM.
Humezpan u eco npumenenue
IlepBooOpa3nas. OcHOBHbIE CBOICTBa  mepBooOpazHoil.  Muterpai.
OcHoBHble  (opmynbsiB  uHTerpupoBanusa. Dopmyna Herorona-JleiOHua.
[IpumeHeHne  ONpeNesNIeHHOrO  MHTEerpaja Uil  HaxOXIACHHUS  IUIOLIAJH
KpUBOJMHEHHOW Tpaneuuu. [Ipumepbl mNpuMeHeHUs HHTerpana B (QuU3MKe U
TexHuke. l[IpuMmeHeHHe uWHTErpajga K BBIYUCICHUIO (U3MYECKUX BEIUYUH U
IO ICH.
LIpsimvle u nrockocmu 8 npocmpancmee
B3anmHoe pacnosioxkeHue IByX IPsIMBIX B IIpocTpaHcTBe. [lapamnensHocTh
npsAsMord M IIockoctd. llappanensHocTs mockocten. IlepnenauKynsspHOCTH
IpSAMOM M IUIOCKOCTH. llepneHauKkynsp W HaKJIOHHAs. YTOJI MEXIy NPAMOU U
TIJIOCKOCTBIO. JIByrpaHHbI YTOJL Yron MEXKITY TJTIOCKOCTSIMM.
[lepnenauKyIsIpHOCTh ABYX IIOCKOCTEM. [lapamnenbHbli MEpeHOC, CUMMETpHS
OTHOCHUTENBHO  IUIOCKOCTH.  IlapamnenbHoe — mpoektupoBanue.  [Imomans
OpTOTrOHaNBHOM NMpoekuuu. N300paxkeHre npocTpaHCTBEHHBIX (QUTYP.
MHnozcozpannuku u kpyaivie mena
Bepmunsl. PeOpa. I'panu muororpannuka. Pazseptka. MHororpanusie
yribl. Beimyknbsle MHororpaHHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u
HakjJOHHas  mpusMa. [lpaBwibHag  npusma.  [lmomans  mOBEPXHOCTH.
[Mapamnenenunen. Ky6. Ilnomanas mnoepxuoctu. Ilupamupa. IlpaBunbHas
nupamuga. Terpasap. [iomanes moBepxHOCTU. YceueHHas nupamuaa. [liomans
noBepxHocTu. CHUMMETpuu B KyOe, MapajieNenurene, OpusMe U MHUpamMHjie.
[IpeacraBnenre o NpaBWIbHBIX MHOrorpaHHukax. CeueHus Ky0Oa, HpU3MBI U
nupamMuabl. [unuaap m koHyc. OceBble CEYEHUST M CEUYEHUS NapajlielIbHbIC
OCHOBAaHMUIO. YcCeueHHbIM KOHyC. PasBeprka umiMHApa U KoHyca. bokoBas
noBepxHocThy». Illap u cdepa, ux ceuenus. KacarenbHas miuockocTs K cdepe.
O6bem u ero usMepeHue.@opmynbl obObemMa Kyba, MPSIMOYTOIBHOTO
napajienenunena, npusmMsl, mumHapa. Gopmynsl o0beMa nUpamMuaa U KOHyca.
dopMyIibl TIIOMAACH TOBEPXHOCTEH IMMH Ipa U KoHyca. ®opmynbel 06bEéMa mapa
n miomanu cdepol. Ilogodbme Tenm. OTHOIICHHWS IUIOMIANEH MOBEPXHOCTEH H
00BEMOB TIOJIOOHBIX TEJI.
Koopounamui u eéexmopul
[IpsmoyronibHasi (IekapTOBa) CHUCTEMAa KOOpPAMHAT B MPOCTPAHCTBE.
dopmysa pacCTOSTHUAA MEXAY ABYMs TOUKAMU. Y PaBHEHHSI OKPYKHOCTH, DJUIMIICA,



cdepbl, MIOCKOCTH U TmpsiMoil. Bekrtopel. Moaynb BekTopa. JleWicTBus Haj
BeKTOpamu. PasnolkeHue BEKTOpa II0 HaIPaBJICHUAM. YTOJI MEXAy ABYyMs
BekTopamu. IIpoexums BekTtopa Ha ock. Koopaunarel Bekropa. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. JlelCTBHMS HaJ BEKTOpaMH, 3aJaHHBIMM CBOUMU
KOOpAMHaTaMH. Jcnonp30BaHWE KOOPAMHAT W BEKTOPOB IPHU  PELICHUU
MaTEMaTUYECKHUX U IPUKIAJHBIX 3a/1a4.

Yriay0jeHHbIi yPOBEHb

Anzeopa u nauana ananusa

Pazeumue nonamus o uucne

Matematuka B Hayke, TEXHUKE, SKOHOMUKE, HH(HOPMAIIMOHHBIX TEXHOJIOTHUSIX
U TPAKTUYECKOW nesaTenbHOCTH. llenn u 3amauyn W3ydyeHUss MaTEeMaTUKU MpU
ocoenuu npodeccuit CIIO u cnemmansHocTedt CIIO. Ilensie u panroHadbHbBIC
yucina. JlelicTBuTeNbHbBIE uKcha. ApudmeTudeckue JEeUCTBHUS HaJl YHUCIAMHU,
HAXOXKJIEHUE MPUOIMKEHHBIX 3HAYEHUN BEJIMYMH M TOTPEITHOCTEH BBIUMCICHUH,
CpaBHEHHME YHCJIOBBIX BblpaxkeHHil. KomrmiekcHble uyucna. JlelcTBust Han
KOMIUIEKCHBIMU YHCIIaMHU 33JJaHHBIMU B alireOpandeckoit popme.

Kopnu, cmenenu u nocapugpmoi

Kopun u crenenn. CBOWCTBa KOpHEW HATYypaJIbHOW CTENEHW W3 YHUCHA.
CreneHn ¢ palMOHAIBHBIMU  TMOKAa3aTesisIMHA, WX CcBoucTBa. (CTemeHu C
JICVUCTBUTEIbHBIMA  TOKa3zaTensiMu. (CBOWMCTBAa CTENEHH C JICMCTBUTEIBHBIM
nokazarenssMu W ux cBoiictBa. Jlorapudm. Jlorapudpm uncna. OcHOBHOE
JorapuMUYECKOe TOXKAECTBO. JlecATUUHBIE U HaTypajbHbIE JIOTapu(MBbIL.
[lpaBuna nevictBuit ¢ Jsorapudmamu. Ilepexonm K HOBOMY OCHOBAHWUIO.
BriuncineHnne u cpaBHEHHE KOpHEW. BBbINONIHEHHME pacyeToB € pagvKajgaMH.
[IpeoOpa3zoBanue parmoOHAIBHBIX, UPPAIIMOHATBHBIX CTETIEHHBIX, MMOKA3aTEIbHBIX
U norapuMuuecknx BelpakeHui. [IpeoOpa3zoBanne mMOKa3aTeNbHBIX BHIPAKEHUN.
[IpeoOpazoBanue norapupMUUECKUX BHIPAKECHHM.

Dyuxyuu u epaguxu

Oyukiuu. OcHOBHBIE TMOHATUA U onpeneneHus. CpoicTBa  (PyHKIUH.
[IpoMexyTKM MOHOTOHHOCTH, HauOOJbIIEe U HAUMEHBIIEE 3HAYEHUS] TOYKHU
skcTpemyma. ['paduueckas wunTepnperanus. OOparHbie ¢QyHKIMH. OCHOBHBIC
noHsATUs W onpeneneHus. ['padux oOpatHOM QyHKIUU. ApupmMeTndyecKue
ornepanuu HaJ GYHKIUSAMH. CnoxHas
¢bynkuus. CrenenHas GpyHkuus,ee cBoiictBa u rpaduku. [lokazarenbHas QyHKIMS,
ee cBoicTtBa u rpaduku. Jlorapupmuueckas ¢GyHKUUsA,ee CBOMCTBA U TpadUKH.
Tpuronomerpuueckne ¢GyHKIUA, WX CcBoWctBa U rpaduku. OOpaTHBIC
TpUroHOMeTpuuecknue (yHKIMU, WX cBoWcTtBa W rpaduku. [IpeoOpazoBanue
rpadukoB. [Toctponue rpadukoB GyHKITUN.

Ypasuenus u nepasencmea

PaBHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. PallMOHaIbHbIE YPaBHEHUS
u cucteMbl. ppalinoHaibHble YpaBHEHUS U CUCTEMBI. PellieHre nppanuoHaibHbIX
ypaBHEHHI u cucteM. Iloka3aTenbHble ypaBHEHHMSI W CHCTEMBI. PereHue
MOKA3aTENIbHBIX  YpaBHEHUM W  cucTeM. PelleHue  Mokas3aTeNnbHbIX U



JoropuMUYECKUX ypaBHEHUI U cucTeM. ParmonanbsHble HepaBeHCTBa. OCHOBHBIE
npuemMbl uX pemeHns. Merox wuHTepBanoB. MppannoHanabHbIE HEPABECTBA.
OcHoBHBIE pueMbl X penieHus. IlokazarensHbie HepaBecTBa. OCHOBHBIE TPUEMBI
ux  pemeHus.  Jlorapupmuueckue M IOKA3aTeJIbHbIE  HEPAaBEHCTBA.
Jlorapudmuueckue M moOKa3aTelbHble HepaBeHCTBAa. OCHOBHBIE MPUEMBI UX
pemieHus. PemieHne mnoKa3aTeNbHBIX, HPPAlMOHANIBHBIX W JIOTau()MHUUYECKUX
YpaBHEHUH, HEPABEHCTB U CUCTEM YPaBHEHHUH.

Kombunamopuxa

OcHOBHBIE TIOHATHS KOMOWHATOPHKHM. 3aJadyd Ha MOJCYET YHCIIA
pa3MelleHni, IEPECTAaHOBOK, coueTaHuil. Pemenue 3agau Ha nepeObop BapHaHTOB.
®opmyna Ounoma HproTona. CBolicTBa OHMHOMHUHAIBHBIX KO3()PHUIIMEHTOB.
Tpeyronsuuk Ilackans. Pemienne KkKOMOUHATOpHBIX 3anad. Pa3smennenus,
COoYeTaHus U nepectaHoBku. bunom HeroTtoHa u tpeyronsHuk [lackass.

dnemenmovl meopuu 6epoAMHOCMeEN U MAMEMAMU4ecKot Cmamucmuky

CoObiTHE, BEpOSATHOCTh COObITHS. ClOKEHUE U YMHOXEHHE BEPOSTHOCTEH.
[TonsiTue 0 He3aBUCUMOCTH cOObITHS. J{MCKpeTHas ciaydailHas BEIMUYMHA, 3aKOH €€
pacnpeneneHus. YnciaoBble XapaKTEPUCTUKU JTUCKPETHOM CIIy4ailHOW BEJIMYMHBI.
[TonsiTue o 3akoHe Oosbmmx uyucen. IlpencraBneHune paHHbIX — (TaOJUIBL,
auarpammbl, Tpaduku), TeHepaldbHas COBOKYIHOCTb, BBIOOpKa, cpenHee
apumernyeckoe, meauana. [loHstue o 3amayax MaTeMaTHUYECKOHM CTAaTHCTUKH.
Pemenue npakTHYecKux 3a7a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

OcHoebl mpucoHomempuu

Pannannas mepa yrna. BpamarensHoe npuxenue. CHHyC, KOCUHYC, TAHTEHC
M KOTaHreHc yunciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXxAecTBA. DOopMynbl
npuBeneHus. CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC CyMMBI M Pa3HOCTH JBYX
yriaoB.CHHYC M KOCHHYC JBOMHOro yria. ®opMylibl NOJOBHHOIO apryMEHTA.
[Tpeobpa3oBanrue CyMMbl TPUTOHOMETPUUYECKUX (DPYHKUMUNA B TNPOU3BEIACHHE U
npou3BelieHne U oOpaTHO. BbIpakeHue TPUTOHOMETPUUECKUX (QYHKLIMHA uepe3
TaHIEHC II0JIOBUHHOTO apryMeHTa. [IpeoOpazoBanue MIPOCTEUIINX
TPUTOHOMETPUUECKUX BbIpakeHUU. OOpaTHbIE TPUTOHOMHTPUYECKUE (PYHKIUU:
apKCUHYC,apKKOCHUHYC,apKTaHT€HC. IIpocrenmue TPUTOHOMETPUUYECKHUE
ypaBHEHHUs.  PelieHue  NmpocTeMIMX ~ TPUTOHOMETPUUECKMX  YPaBHEHM.
[Tpocrenmmx TPUTOHOMETPUUYECKUE HEPABEHCTBA. [Ipocrenmmx
TPUTOHOMETPUYECKNX HEPABEHCTB. PellleHHe TPUTOHOMETPUYECKUX YpPABHEHHI,
CUCTEM YpPaBHEHUI, HEPABEHCTB.

Hauana mamemamuuecxozo ananusza

CniocoObl 3a1aHUsI M CBOMCTBA YHCIIOBBIX MocaeaoBarenbHocTel. [lonstue o
Ipezene MociIeN0BaATEIbHOCTH. Beruncnenue npenenos. [lonsTre o mpon3BoaHOM
byakuun, e€ TeoMeTpudeckuid W ¢u3Mueckuit  cmbicha.  [IpousBogHbIE
aneMeHTapHbIX (yHKIui. [Ipow3BOgHBIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
4acTHOT0. YpaBHEHHE KacartenbHOW K Tpaduky dyuknuu. [Ipumenenue
MIPOU3BOHOMN K HCCIIEIOBAHUIO (PYHKITUI 1 TocTpoeHuto rpadukoB. [TponsBoaHbie
clokHoi (QyHKuMM U oOpatHOM  ¢QyHKumu. Ilpumepsl HCTIONB30BAHUS
IIPOM3BOJTHOM I HAXOKJICHMS HAWIYYIIETO PELICHUS B NPUKIAJHBIX 3a7adax.



Bropas mpousBonHas, e€ reomeTpudeckuil U ¢uznyeckuil cmbicia. Haxoxxaenue
CKOPOCTH ISl Ipoliecca, 3aaHHOr0 (GopMyJion U rpadukom.
Humezpan u e2o npumenenue
[lepBooOpasnas. OcHOBHbIE CBOMCTBa mepBooOpa3zHou. Muterpain.
OcHoBHble  (opmynbsiB  uHTerpupoBanusa. Dopmyna Hbrorona-JleitOnua.
[IpuMeHEHUE  ONMPEAECNEHHOTO  HMHTErpaja il HAaXOXKACHUA  IUIOLIAIu
KpUBOJMHEHHOW Tpaneuuu. [Ipumepbl mnpuMeHeHUs HHTerpaina B (QU3UKe U
TexHuke. [lpuMeHeHue WHTErpana K BBIYUCICHUIO (U3NYECKUX BEIUYUH U
IJIOIIAIEN.
IIpsamvle u nrockocmu 8 npocmpancmee
B3anmHoe pacnosioxkeHne IByX NpsMBIX B IIpocTpaHcTse. [lapamnensHOCTh
npsAMor M 1mrockoctu. IlappanensHocTh mockocren. IlepnenauKynsspHOCTH
OpSAMOM M IUIOCKOCTH. llepneHauKynsp W HAKJIOHHAs. YTOJI MEXIy NPAMOU U
IIJIOCKOCTBIO. JIByrpaHHbIN yToil. Yron MEXIY IIJIOCKOCTSAMM.
IleprieHIUKYJISPHOCTh ABYX ILIOCKOCTEW. IlapasuiesnbHbI IIEpEHOC, CUMMETPHUs
OTHOCUTEJIBHO  IUIOCKOCTH.  IlapamiensHoe — mpoektupoBanue.  [lnomans
OpTOrOHaJbHOU Mpoekuuu. M300paxeHne mpocTpaHCTBEHHBIX (QUTYD.
Mmnozoepannuku u kpyaivlie mena
Bepiunsl. PeOpa. ['panu Mmuororpannuka. Pazseptka. MHororpanssie
yribl. Beimyknsle MHororpaHHuku. Teopema Oinepa. I[lpusma. Ilpsamas u
HaKJIOHHAas  npusma. [IpaBunpHag  mpusma.  [lnomans  MOBEPXHOCTH.
[Mapamnenenunen. Ky6. Ilnomaas mnoepxHoctu. Ilupamumpa. IlpaBusibHas
nupamuga. Terpasap. [lnomane moBepxHOCTH. YcedeHHas nupamuaa. [lnomans
noBepxHocTu. CumMMeTpuu B KyOe, mapaienenunene, Npu3Me U MNHpaMUe.
[IpencraBnenre O NpaBUIbHBIX MHOrorpaHHukax. CeueHus Ky0Oa, HpHU3MbI U
nupamMuabl. [lunuaap m koHyc. OceBble CEYEHUS M CEUYEHUS NapajuielIbHbIC
OCHOBAHHUIO. YCEueHHbIM KOHyC. Pa3Beprka umimHApa U KoOHyca. bokoBas
noBepxHocThy». Illap u chepa, ux ceuenus. KacarenpbHas IIIOCKOCTH K cdepe.
O6bem u ero wu3Mmepenue.@opmynbl o0bema Ky0a, MPSIMOYTOJIBHOTO
napajienenunena, npusMel, muwmHapa. Gopmynsl o0beMa TUpaMuaa U KOHyca.
dopMyibl TIIOMAAEH TOBEPXHOCTEH IMIMH Ipa U KoHyca. Dopmyinbl 00bEéMa mapa
u miomanu cdeprl. [logodbme Ten. OTHOIICHHWS TUIOMIANEH TOBEPXHOCTEH H
00BEMOB TTOJIOOHBIX TEJI.
Koopounamwi u eéexmopul
[IpssmoyronibHast  (IexkapToBa) CHUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
dopmysa pacCTOSTHUAA MEXKAY ABYMs TOUKAMU. Y PaBHEHHSI OKPYKHOCTH, DJUIMIICA,
chepbl, TIoCKOCTH u TpsiMod. Bekrtopel. Monaynbp BekTopa. JledicTBHs Han
BEKTOpamMu. Pa3nokeHue BEKTOpa IIO HAINpaBICHUSAM. YTOI MEXAy ABYyMS
BekTopamu. lIpoekuusa Bekropa Ha ock. Koopaunatel BekTopa. CKalsipHOE
IIPOU3BEACHUE BEKTOpPOB. JIEMCTBHUS Hax BEKTOpPAMH, 3aJaHHBIMU CBOUMH
KoopauHaTtaMu. lcronp3oBaHME KOOPAMHAT W BEKTOPOB MPU  PELICHUU
MAaTEMATHYECKUX U IPUKIAJAHBIX 3a/1a4.



Mecmo yueonoi oucyuniaunul 6 yueOHom niane

B cootBerctBue ¢ YII aucrumnuna I1/1.1 MaTematrka paccuntana Ha 253 4aca
B roj: 30 4. nekiuu, 4 4. npakTudeckue padotel, 219 4 camocrosaTenbHas padbora.
I[lnanupyembie pe3yabTaThbl 00yUYeHUsI

HJIaHl/IpyCMble pe3yJabTaTbl 0CBOCHUA yqeﬁﬂoﬁ ANCIHUIIJINHBI

B pesynprate m3ydeHus ydeOHOH MMCHMIUIMHBI MaTemaTHKa Ha YpPOBHE
CpeaHero ooiiero oopa3oBaHus:

OOvyaronmicsa Ha 0a30BOM YPOBHE HAVUUTCH:

Anzebpa u nauana ananuza

Pazeumue nonamus o uucne

OnepupoBaTh MOHIATHSIMU:

— IIeJI0€ YHUCJ0, JCIMMOCTh 4Yhcell, OOBIKHOBEHHAsl JPOOb, MeCATHYHAS JPOOb,
pallMOHAJIBHOE YHCI0, NpUOMMKEHHOE 3HAYEHWE 4YHCIA, YacTh, JOJA,
OTHOIIICHHWE, IIPOIICHT, IIOBBIICHWE U TOHI)KCHHE Ha 3aJaHHOEC YHUCJIO
MPOIICHTOB, MacITao;

B nosceonesnotl scuznu u npu uzyuenuu opyeux y4eOHulx npeomemos.

—  BBINOJHATH apuPMeTHYECKue NEUCTBUS HaJ YUCJIaMH, COoueTasl YCTHBIC U

MTMCHMEHHBIE TIPUEMBI;

— HaxOJWTh TNPUONMKCHHBIC 3HAYCHHWS BEJIMYMH W TOTPEITHOCTH

BBIYHCIICHUH (a0COJTIOTHASI M OTHOCHUTEIIbHAS ); CPAaBHUBATH YHCIIOBBIC BRIPAKCHUS;
— HaxOAUTh OIIMOKU B MTPEOOPA30BAHUAX U BBIUUCICHUSIX (OTHOCUTCS KO BCEM

MYHKTaM [IPOrpamMMBbl).

Kopnu,cmenenu u n1o2apugpmol

OmneprpoBaTh MOHITUSIMHU:

— Jjorapudm uucia, KOpeHb, CTENEHb ,BBINOIHATh apUPMETHUECKUE NEHCTBUS C
LEJBIMU U PallMOHATIBHBIMU YHCTIAMU;

— BBINOJIHATH  HECJOXHBbIE  MpeoOpa3oBaHHUsl  YHCIOBBIX  BBIPAKEHUM,
COJIepIKaIllMX CTENEeHH YUCel, MO0 KOPHU U3 YUCe, JIMOO JorapudMbl Yncel;

— CpaBHUBATH PAllMOHAIBHBIC YUCIIa MEXKITY COOOM;

— OICHWBATh M CpaBHUBATh C pAaIMOHAJIBHBIMH YHCIAMH 3HAYCHHUS IENbIX
CTEeNeHel ynces, KOpHEH HATypaJlbHOW CTENEHH W3 YHUCEN, JIOrapu(MOB yucen
B IIPOCTBIX CITydasx;

— M300pakaTh TOYKAMU Ha YUCIOBOU MPSMOM 1IeJIbIe ¥ pallMOHATLHBIC YHCIIA;

— u300paxkaTh TOYKAMHM HAa YHUCJIOBOW MPSMOI IIeJible CTENEeHH YUCesl, KOPHU
HATYpaJIbHOM CTETIEHU U3 YHCE, TOTapH(PMbl YHCEN B MPOCTHIX CIyUasx;



BBITMIOJHATh HECJOXKHBIE MPEeoOpa3oBaHUsA LENBIX U APOOHO-PALMOHAIBHBIX
OYKBEHHBIX BBIPAKEHUII;

BBIPAKATh B IIPOCTEHINMX CIydasX U3 PaBEHCTBA OJHY IEPEMEHHYIO 4Yepes
Ipyrue;

BBIUMCIAT B TPOCTBIX CIydyasX 3HAUYEHHUS YHUCIOBBIX M OYKBEHHBIX
BBIPAXEHU, OCYIIECTBIISASI HEOOXOIMMBIE MTOACTAHOBKU U IIPE0Opa30BaHUS;
n300paxaTh CXeMaTUUECKU yroJl, BEJIMUYMHA KOTOPOrO BhIpayKeHa B rpajaycax;

B nosceonesnoti socuznu u npu uzyuenuu opyeux yueOHvlx npeomemos:

BBITIOJIHATH BBIYMCJICHUA TP PCIICHUHA 3a1a4 IIPAKTHYCCKOI'0 XapaKkTepa,
BBIIIOJIHATD ITPAKTUICCKUC PACUCTBI C UCITIOJIb30BAHHUEM IIPH HGO6XOI[I/IMOCTI/I
CIIPpaBOYHBIX MAaTCPUAJIIOB U BBIYUCIINTCIIBHBIX YCTPOﬁCTB;

COOTHOCHUTDH pCaJIbHBIC BCIININHBI, XapaKTCPHUCTUKHU 00BEKTOB OKPYIKaromiero
MHUpa ¢ UX KOHKPCTHBIMU YU CJIOBBIMH 3HAYCHUAMMU,

HCIIOJIB30BAaTh MCTOAbI OKPYIJICHUA, HpI/I6J'IH)K€HI/IH U IIPUKUIAKHA IIPpU PCIICHHUHA
IMPAKTHUYCCKUX 3ada4 HOBCGI[HGBHOﬁ KHU3HU.

Dynkuyuu

OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTh BEJINYMH,
(yHKUHKS, apryMEHT U 3HaueHue (yHKIHUH, 00JIaCTh ONPEEICHUS U MHOKECTBO
3Ha4YEeHUU (PYHKIMH, rpaduK 3aBUCUMOCTH, rpaduk QyHKUINU, HYJIU PYHKIUH,
MIPOMEKYTKH 3HAKONIOCTOSHCTBA, BO3PACTAHUE HA YUCIOBOM ITPOMEXKYTKE,
yObIBaHHME HA YMCIOBOM IMPOMEXKYTKE, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAYECHUE
(GYHKIIMH Ha YHCIIOBOM MTPOMEXYTKE, IepHoArnIecKast (PyHKIUs, TIEPUOT;
ornepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMMU: HpsMasi U oOpaTHas
IPONOPLUOHATIBHOCTD JIMHEWHAsA, KBapaTUyHasi, Jorapugmuueckas u
nokasaresibHas (PYHKIIMH, TPUTOHOMETpUYECKUe QyHKIIUMU;

pacrno3HaBath rpaduku dJIEMEHTAPHBIX QYHKIUN: IPSIMOIN U 0OpaTHOM
MPONOPIMOHAIBHOCTH, JINHEWHOM, KBaIpaTUYHOU, JTOTapU(PMUYECKON U
MOoKa3aTeNbHON (DYHKIIMI, TPUTOHOMETPUYECKUX (PYHKIUH;

COOTHOCHUTH T'paUKH 3JIEMEHTAPHBIX (DYHKIIMIL: MpAMON U 00paTHOM
POIOPIIMOHATIEHOCTH, TMHEWHOM, KBaIpaTUYHOH, JIOTapUPMUIECKOMN U
MOKa3aTeNbHON QYHKIUNA, TPUTOHOMETPpUUYECKUX QYHKIHM ¢ popmynamu,
KOTOPBIMU OHH 3a/1aHbl;

HAXOJIUTh 10 TpaduKy NPUOMIKEHHO 3HaUeHUsT (DYHKIIMH B 33JJaHHBIX TOUKAX;
onpeaensaTh Mo rpa@uky cBoiicTBa GyHKUUU (HYJIU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAMOOJBIINE U HAUMEHbBIIIHE
3HAYEHHUS U T.I1.);

CTPOUTH 3CKU3 rpaduka GyHKINHU, yIOBIETBOPSIOUIEH MPUBEICHHOMY HAa0Opy
yCIIOBUH (IPOMEXYTKHU BO3pacTaHusi / yObIBaHUs, 3HaU€HUE (PYHKIIUU B
3aJ]aHHOW TOYKE, TOUKU 3KCTPEMYMOB H T.II.).

B nosceomnesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

ompenensaTh 1Mo rpadukaM CBOMCTBA pPEAbHBIX IMPOIIECCOB M 3aBHUCHUMOCTEH
(HamOompIIMe W HAUMEHBIIME 3HAYEHUs, NPOMEKYTKHM BO3pacTaHUs M
yObIBaHMUSI, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);



MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHUYECKOU
CUTYaLINH.

Ypa(menuﬂ U Hepaeencmea

Pemath nuHeiHBIC ypaBHEHUS ¥ HEPABEHCTBA, KBAAPATHBIC yPaBHEHUS;
pemratk jjorapupmudeckue ypasaeHus Buaa log, (bx + ¢) = d u nmpocrefinme
HepaBeHCTBa Bua 10g,x<d;

pelaTh MoKasaTe/bHbIe ypaBHeHus, Buaa a™ °=d (rxe d MOXHO penCcTaBUTh
B BUJIE CTEIIEHU C OCHOBAHMEM A) U NPOCTeliliue HepaBeHcTa Buja a'<d  (rae
d MOKHO TIPEJICTABUTh B BUJIC CTCIICHU C OCHOBAHHEM a);.

MIPUBOUTH HECKOJILKO IIPUMEPOB KOPHEH MPOCTEHIIIET0 TPUTOHOMETPHUSCKOTO
ypaBHEHMS BHJIa: sinX = @, COS X = a, tgX = a,Ctgx = a, rae a — TabauyHoe
3HAYEHHE COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKON (DYHKIIUH.

B noeceonesnou xcusnu u npu uzydenuu opy2ux npeomemos:
COCTAaBJISITh W pEIIaTh YpPaBHEHUS M CHUCTEMbl YpaBHEHUW TIPU PEIICHUH
HECJIOKHBIX MPAKTUYECKUX 3a]1ay.

Kombunamopuka. Inemenmsl meopuu 6epoasmuocmeil u mMamemamuyecKkoi

cmamucmuxku

oreprupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH: YaCTOTa U BEPOSTHOCTh
COOBITHS, CITy9aiHBIA BBIOOP, OIIBITHI C PABHOBO3MOKHBIMH 3JICMCHTAPHBIMHU
COOBITHSIMH;

BBIYKCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE TOJICYCTA YHCIIA UCXOJIOB.

B noeceonegnou xcusHu u npu uzydeHuu opyux npeomemos:

OIICHMBAaTh W CpPAaBHUBATh B MPOCTHIX CIIy4dasX BEPOSITHOCTU COOBITUH B
pEaJIbHOW )KU3HU;

YUTaTh, COMOCTABJISATh, CPAaBHUBATh, MHTEPIPETUPOBATH B IPOCTHIX CIydasix
peanbHbIe JaHHbIE, TIPEICTaBICHHbIE B BHJIEC TaOJHII, JUarpamMM, IpauKoB.

Hauana mamemamuueckozo anaiusza

OnepupoBath Ha 0a30BOM YpOBHE MOHSATUSMU: TPOU3BOIHASI (PYHKIIMHU B TOUKE,
KacarenbHas K rpaduky QyHKIUHU, TPOU3BOIHAS (DYHKIINH;

OnpeaensTh 3HaYeHUE TPOU3BOIHON (PYHKIIMH B TOUKE MO H300PAKEHUIO
KacaTelbHOH K TpaduKy, MPOBEIECHHON B 3TON TOUKE;

penaTh HECJIOKHBIE 3a/1a4M HAa IPUMEHEHHUE CBSI3H MEKY MPOMEKYTKaMU
MOHOTOHHOCTH U TOYKaMHU SKcTpeMyma GyHKIUHU, C OTHON CTOPOHBI, U
IPOMEKYTKaMU 3HAKOMIOCTOSIHCTBA M HYJISIMU TIPOU3BOIHOM ATOU (PYHKIIUHU — C
JIPYTrOMu.

B noeceonesnou yxcusHu u npu uzydeHuu opyux npeomemos:

N0JIb3ysCh rpadKamMu, CpaBHUBATh CKOPOCTU BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) UJIU CKOPOCTH yObIBaHUS (T1aeHus,
CHW)KEHUS, YMEHBIIECHHS U T.I1.) BEJIMYMH B PEAbHBIX IPOLECCAX;



— COOTHOCHUTH IpaKH PeaTbHBIX MPOIECCOB M 3aBUCUMOCTEH C WX OMMCAHUSIMH,
BKJIFOUAIOIIMMU XapaKTEPUCTUKHU CKOPOCTH U3MEHEHHUsI (OBICTPHBIN poOCT,
IUTABHOE TMOHMKEHUE U T.11.);

— HCIOJb30BaTh IPAPUKU PEATbHBIX MPOLECCOB ISl PEIICHUS HECIOMKHBIX
MPUKIAIHBIX 3371a4, B TOM YHCJIE ONPEnessis 1Mo TpaduKy CKOPOCTh X0aa
mpoiiecca.

T'eomempus

— OmnepupoBaTh Ha 6a30BOM ypOBHE NOHATHUSAMU: TOUKA, IPsIMasi, IIOCKOCTh B
IPOCTPaHCTBE, NapalIEIbHOCTh U MEPIEHAUKYIISIPHOCTD NPSMBIX U
IJIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BH/Ibl MHOTOI'PaHHUKOB (MpU3Ma, TUPaMU/a,
MPSAMOYTOJIbHBIN Napajijiesienunen, Kyo);

— n300paxaTh U3ydyaemble (PUTYphI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

— Jenath (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢Guryp: BuI cBepxy, COOKY, CHU3Y;

— H3BJEKATh HHPOPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX,
MIPE/ICTABICHHYIO HAa YEPTEXKAX U PUCYHKAX;

— MpUMEHATH Teopemy [ludaropa npu BEIYMCICHUH 3JIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

— HaxOJUTh 00BbEMBI U IJIOLIAAN MOBEPXHOCTEN MPOCTENIINX MHOTOIPAaHHUKOB C
npuMeHeHueM GopMy;

— pacrno3HaBaTh OCHOBHBIE BUbI TEJ BpallleHUs (KOHYC, HMIMHAP, chepa u map);

— HaXOJWTb 00BEMBI U MJIOIIAIN TOBEPXHOCTEHN MPOCTEHIIIMX MHOTOTPAHHUKOB U
TEJI BpalleHUs ¢ IpUMEHEHUuEM GopMyIl.

B noeceonesnoii srcuznu u npu uzyuenuu Opyux npeomemos.

— COOTHOCHUTbH a0CTPAKTHbIE T€OMETPUUECKHE MOHATHS U (PaKTHI C peaTbHbIMU
KU3HEHHBIMU OOBEKTaMU U CUTYalL[UsIMU;

— HCIMOJb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD s
pElIeHMs] TUMOBBIX 33]]a4 MPAKTHUYECKOTO COJAEPKaHMUS;

— COOTHOCHUTb IIJIOIIA M TOBEPXHOCTEHN TEJI OAMHAKOBON (POPMBI pa3IMUHOTO
pasmepa;

— COOTHOCHUTH 00BEMBI COCYJIOB OAMHAKOBOM ()OPMBI Pa3TUUYHOTO pa3Mepa;

OLICHMBaTh (POPMY MPABWIBHOIO MHOTOIPAHHMKA TIOCIE CIWJIOB, CPE30B M T.II.

(ompenensaTb ~ KOJMYECTBO  BEpIIMH, pedep W TpaHed  MOJyUYEHHBIX

MHOTOTPaHHUKOB).

Bexmopuvt u koopounamot 6 npocmpancmee

— OnmnepupoBaTh Ha 0a30BOM ypOBHE IMOHATHEM JIEKAPTOBBI KOOPAWHATHI B
IIPOCTPAHCTBE;

— HaXOJIUTh KOOPJMHATHI BEPIIMH Ky0a U MPSIMOYTOJIbHOTO Napalie/enuneaa.



OOyuaromuiicss Ha yriyOJeHHOM YPOBHE HAYUUTCS:

Pazeumue nonamus o yucne

OnepupoBaTh MOHATUSIMHU:

— IIeJIOE YHUCIO, JETUMOCTh YHCEN, OOBIKHOBEHHAs ApPOOb, JECSITHYHAsS APOOb,
palMoHaNbHOE YHCIIO, MNPUOMMKEHHOE 3HAYEHUWE YHCIa, YacTb, JOJIA,
OTHOUIEHWE, NPOLIEHT, IOBHIIICHUE U TMOHWKEHUE Ha 3aJaHHOE YHUCIIO
MPOLIEHTOB, MacIITao;

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvlx npeomemos:

— BBINIOJIHATHh apuPMETUUECKHUE ACHCTBUS HaJ YUCIAMH, COYETas YCTHBIC U

MIMCEMEHHBIE TIPUEMBI;

— HaxOJWTh TNPUONKCHHBIC 3HAYCHHS BEJIMYMH ¥ TOTPEITHOCTH

BBIYHCIICHUN (A0COJIIOTHASI M OTHOCHUTEIIbHAS ); CPABHUBATH YHCIIOBBIC BEIPAKCHHUS,
— HaxOAUTh OMIMOKU B TPeoOpPa30BAHUAX U BBIUUCICHUSIX (OTHOCUTCS KO BCEM

MyHKTaM MPOTPaMMBl).

Kopnu,cmenenuu nozapughmot

— CBOOOIHO oOmepupoBaTh MOHATHSMHU: HATypaJlbHOE YHCIO, MHOXECTBO
HaTypaJIbHBIX YHCEJI, LIEJI0€ YUCIIO, MHOXKECTBO LIEbIX YMCEN, OOBIKHOBEHHAS
Ipo0b, necsITHYHass JpoOb, CMEMIAHHOE YHCIO, palUOHAIBHOE YHCIIO,
MHOKECTBO PallMOHAIBHBIX YUCEN, HPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHU N,
JNENUCTBUTEIBLHOE YHCII0, MHOKECTBO JAEHCTBUTEIBHBIX YUCEN, T€OMETpUYECKAs
MHTEpHpPETalNs] HATYPAJIbHBIX, LEIbIX, pPalUOHAIBHBIX, JIECUCTBUTEIbHBIX
YUCET;

— TOHUMAaTh W OOBACHATH PA3HUILY MEXKAY MO3ULHMOHHON M HEMO3UIIMOHHON
CUCTEMaMH 3aIUCH YHCETT;

— MEepeBOJUTH YKCia U3 OJHON CUCTEMBI 3alIUCH (CHUCTEMBI CUMCIICHUS) B IPYTYIO;

— JIOKa3bIBaTh W MCHOJb30BATh MPU3HAKHU AEIMMOCTA CYMMbl M TPOU3BEACHUS
MIPH BBIMOJHEHUU BBIUUCIECHUHN U PEILICHUH 3a/1ay;

—  BBINOJHATH OKPYTJIEHUE PAMOHAIBHBIX U UPPALMOHAJIBHBIX YHCEIl C 3aJJaHHON
TOYHOCTBIO;

— CpaBHHUBATh JIEHCTBUTENIbHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

— YOOpSIOYMBATh YHMCJA, 3alMCaHHbIE B BUIE OOBIKHOBEHHOM W JI€CSITHYHOMN
npo0Ou, ynciia, 3aMiCcaHHble ¢ UCIIOIb30BaHUEM apU(PMETHUECKOTO KBAIPATHOTO
KOpHsI, KOpHEH CTereHu O0JIbIIe 2;

— Haxoautb HOJl 1 HOK pa3HbiMu crioco0aMu U UCIIONIb30BATh UX MPU PEUICHUN
3azay;

— BBINOJHATH BBIYUCIEHUS M MPeoOpa3oBaHUs BBIPAXKEHHM, COIEpKalIiX
JEUCTBUTEIBHBIE YMCIIa, B TOM YUCJIE KOPHU HATYypaJIbHBIX CTEIICHEH;

— BBINOJIHATH CTaHIApTHBIE TOXICCTBECHHBIE npeoOpa3oBaHus
TPUTOHOMETPUUECKUX, JOTAPU(PMUUYECKUX, CTENEHHBIX, HPPALUOHAIBHBIX
BBIPKCHUM.

B nosceonesnotl srcusnu u npu uzyuenuu opyaux npeomemos:



BBITIOJHATh U OOBSICHATh CPAaBHEHHE PE3YJIbTATOB BBIYMCICHUN NMPHU PEIICHUU
NPAaKTUYECKUX 337ad, B TOM 4YHCJI€ NPUOIMKEHHBIX BBIUMCICHUM, UCIOJB3YS
pa3HbI€ CIIOCOOBI CPaBHEHMUIA;

3alMCBIBATh, CPABHUBAThH, OKPYIJIATh YUCIIOBBIE JAHHBIE PEAJIBHBIX BEJIUYMH C
WCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJAATb W OLCHHMBATH PA3HBIMU CII0oco0aMH 4YHCJIOBBIE BBIPpAXKCHHA IIPHU
PCIICHUHN ITPAKTUYCCKUX 3aaa4 U 3a/la4 U3 Jpyrux y‘-Ie6HBIX npeamMcToOB

Dynkyuu

Bnagers NOHATUSAMU: 3aBUCHMOCTb BEJIMYMH, (PYHKIMS, apTyMEHT U 3HAUYCHUE
(GyHKIIMM, 00JIaCTh ONPENEIIEHNUs U MHOXECTBO 3HaueHUN (yHKUUU, Tpaduk
3aBUCUMOCTH,  rpapuk  (yHKUMH, HyId  QYHKOUH,  [POMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTaHUE HA YHCIOBOM IIPOMEXKYTKE, yObIBaHHE Ha
YUCJIOBOM IMPOMEXYTKE, HauOObIllee U HAaUMEHbIIEE 3HaYeHUE (DYHKIIMU Ha
YHUCJIOBOM MPOMEXKYTKE, epuoandeckas GyHKIMs, IEPUOJ], YETHAS U HEUETHAS
(GYHKIMH; YMETh MPUMEHSATH 3TH MOHATHS IPU PEIICHUN 3a]1a4;

BIIQJIETh TOHATHEM CTENEeHHass (QYHKIMS; CTPOUTh €€ TpaduKk U yMETh
NPUMEHATH CBOMCTBA CTENEHHON (DYHKIIMU NPU PELICHUH 33/1a4;

BJaJeTh NOHATUAMM I[IOKa3arejabHas (YHKIMS, SKCIIOHEHTAa; CTPOUTh UX
rpa@Uk M yYMEThb MPUMEHSTh CBOWMCTBA IOKA3aTEIbHOM (YHKIMH TNpU
pELICHUH 3aa4;

BIIQJIETh MOHATHEM JIorapumuueckass QyHKIUS; CTPOUTh €€ TpauK U yMETh
MPUMEHSATH CBOMCTBA JOorapupMuuecKkor (pyHKIMY MpU PEIICHUH 3aa4;
BJIIQ/IETh TOHATUSAMH TPUTOHOMETpUUYECKHE (YHKIIMH, CTPOUTH MX TpaduKu U
YMETb NPUMEHSATH CBOWCTBA TPUTOHOMETPUUECKUX (DYHKUUH TNpU pelieHuu
3ajady;

BJIAJI€Th MOHATHEM OOpaTHas (PYHKIMS; IPUMEHATh 3TO MOHATUE MIPHU PEIIECHUU
3azay;

NPUMEHATh MpPU  PEIIEHUWH  337ad  CBOMCTBA  (DYHKIMI:  YETHOCT,
MEPUOIUYHOCTh, OTPAaHUYEHHOCTH;

IPUMEHSTH TIPY PEIICHUH 3a7a4 nmpeodpazoBanus rpaduKkoB QPyHKITUH;

BJaJeTh MOHSATHSMHM YHWCJIOBas IOCJIENI0BaTEIbHOCTh, apudMeTndyeckass u
reOMETpPUYECKasl POTPECCus;

OPUMEHATh NPU PEHICHUM 337a4 CBOMCTBA W NMPHU3HAKU apuPMeTHUecKol u
reOMETPUYECKON IPOTrPECCUi.

B nosceonesnotl scuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:

OTpeAEeNATh MO rpaduKkaM U HCIOJB30BATh JI PEIICHUs NPUKIAIHBIX 3a/1a4
CBOMCTBA peasbHBIX MPOILIECCOB U 3aBUCUMOCTEH (HanOOJIbIIINEe U HAUMEHbIINE
3HAaYeHUs, MPOMEKYTKH BO3pacTaHUS M YObIBaHUA (YHKUIUH, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA, aCUMIITOTHI, TOUKU NIepernda, nepuoa u T.11.);
UHTEPIPETUPOBATL CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTYaLUU;.



ompenensaTh Mo TpadukaM MPOCTEUINE XaPAKTEPUCTUKH TMEPUOANICCKUX
IPOIIECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaIHOCBSI3U U JIp. (aMILTUTY/A,
NepPUOJ U T.I1.)

Ypa(menuﬂ U Hepaeencmea

CB0OOOHO OTIEpUPOBATH MOHATHSIMHU: YpaBHEHHUE, HEPABEHCTBO, PABHOCUIIHHBIC
YpaBHEHUSI U HEPABEHCTBA, YPAaBHEHUE, SIBIIOIIECECS CIEICTBUEM JIPYroro
YpaBHEHUS, YypaBHEHUS, PABHOCHIIBHBIE HA MHOXECTBE, pPABHOCHJIbHbIE
npeoOpa3oBaHus YpaBHEHU;

peuiaTh pasHbple BUABI YPABHEHUN W HEPABEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOpblE ypaBHEHMsI 3-H U 4-il cTemeHeW, IpoOHO-pallMOHANbHBIE U
UPpaLHOHAJIbHBIE,

OBJIAJIETh ~ OCHOBHBIMM  THUIIAMU  [IOKa3aTEJbHBIX,  JIOTapU(PMHUUECKHUX,
UPPALMOHATIBHBIX, CTENEHHBIX YPABHEHUNW W HEPABEHCTB M CTAaHJAPTHBIMU
METOJaMH UX PEIICHUN U MIPUMEHATh UX MPU PELICHUH 33a4;

IIPUMEHSATH TeopeMy be3y K peleHuIo ypaBHEHUH;

OPUMEHATh TeopeMy Buera mid pelieHHs HEKOTOpPBIX YpPaBHEHUHM CTEIECHU
BBILLIE BTOPOU;

MMOHUMATh  CMBICI  TEOPEM O PABHOCWIBHBIX M  HEPaBHOCHIIbHBIX
npeoOpa30BaHUAX YPAaBHEHUI U YMETh UX JI0KA3bIBATh;

BJIQJIETh METOJAMH PEIICHUS YPaBHEHUI, HEPABEHCTB U HUX CUCTEM, YMETh
BBIOMPATH METOJI pelIeHUsI U 00OCHOBBIBATH CBOM BBHIOOD;

UCII0JI30BaTh METOJ, MHTEPBAJOB JUI PELICHHsS HEPABEHCTB, B TOM YMCIIE
IPpOOHO-pallMOHANIBHBIX M BKJIIOYAIOIINUX B ce0sl MppallMOHAIbHbIE BBIPAXKCHMUS;
pemiath anreOpauvyeckue YpaBHEHHUS U HEPABEHCTBA W HMX CHUCTEMBI C
napameTpamu aredpanyeckum 1 rpapudeckuM METOAaMu;

BJIJIETh Pa3HBIMU METOJAMU JOKA3aTeIbCTBA HEPABEHCTB;

peniaTh ypaBHEHHUS B LIEJIBIX YUCIIAX;

n300pakaTb ~MHOXECTBa Ha IIJIOCKOCTH, 3aJaBacMble  ypaBHEHUSIMH,
HEPaBEHCTBAMM M X CUCTEMAMU;

CBOOOJHO HCIIOJIBb30BaTh TOXJIECTBEHHbIE MPEOOpa30oBaHUsl MPU PEIICHUU
YPaBHEHUH U CUCTEM YPaBHEHUH

B nosceomnesnotl srcusnu u npu uzyueHuu opyaux npeomemos:

COCTABJISITh U PELIATh YPaBHEHHWs, HEPABEHCTBA, UX CHCTEMBI NPU PELICHUU
3aJ1a4 JpYrux y4eOHbIX MTPEIMETOB;

BBITNIOJIHATH OLIEHKY MPaBIONOI00US PE3yNbTAaTOB, MOIYYAEMbIX MPU PEIICHUH
Pa3IMYHBIX YPABHEHHM, HEPABEHCTB U UX CHCTEM IPHU PELICHUU 3aJlay JAPYTUx
y4eOHBIX NMPEAMETOB;

COCTaBJISITh U PEIlIaTh YPaBHEHUS M HEPABEHCTBA C MapaMeTpamMu MpH pelieHun
3aJ1a4 JpYrux y4eOHbIX MTPEIMETOB;

COCTABJISITh YPAaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, OIHMCHIBAIOIINE
pEaIbHYI0 CUTyallMI0 WIM HPUKIAJHYH 3a7ady, HHTEpPHpPEeTUPOBAThH
[IOJTyYEHHBIE PE3YJIbTAThI;



HCIOJB30BaTh MPOTPAMMHBIE CPEJACTBA NPU PEIICHUU OTACIBHBIX KJIACCOB
ypaBHEHUH U HEPABEHCTB.

Hauana mamemamuueckozo ananusza

Bnagers monsTHeM OEeCKOHEYHO yOBbIBarolasi T€OMETpUUYECKasi MPOrpeccus u
YMETh IPUMEHSATH €0 IIPU PELICHUH 3a/1a4;

IIPUMEHSATD U1 PELICHUS 33/1a4 TEOPUIO NPEIEIIOB;

BJIQ/IETh TOHATUSAMU OECKOHEYHO OOoJble W OECKOHEYHO Majble YHCIIOBBIC
[OCJIEIOBATEIbHOCTA W yYMETh CpaBHMBAThb OECKOHEYHO OoJsiblIME U
OECKOHEYHO MaJlble MOCIEe10BATEIbHOCTH;

BJIA/I€Th NOHATUAMHU: IPOU3BOJHAS (PYHKIIMH B TOUKE, IPOU3BOHAS (PYHKIIUH;
BBIYMCIIATH IPOU3BOJHBIE 3JIEMEHTAPHBIX PYHKIUN U UX KOMOMHALIMI;
UCCIEeN0BaTh (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH IPAQUKU U IPUMEHSATH K PELICHUIO 3a7a4, B TOM YHCJIE C TapaMeTPOM;
BJa/IeTh OHATHEM KacaTelbHas K rpa@uky GyHKUHUU U YMETh MPUMEHSATh €T0
IIPU PELIEHUN 3a/1a4;

BJIJIETh MOHATUSAMU NIEPBOOOpa3Has (PyHKIIMs, ONPEAEIICHHbII HHTETpal;
npuUMeHATh TeopeMy HploTona—JIeliOHMIIa 1 ee creACTBUS Il pelIeHUs 3a/1ay.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvlx npeomemos.

pelarh MpUKIAaJHbIE 3aJauyd U3 OUOJOTUH, (PU3UKHU, XUMHH, SKOHOMHKU U
IPYTUX MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTHK ITPOLIECCOB;
MHTEPIPETUPOBATH MOJIYUCHHBIE PE3YIIBTATHI

T'eomempusn

Brnanerr reoMerpuyecKMMU TOHATHUSIMH IPU PEIICHUW 3aJad W IMPOBEICHUH
MaTeMaTHYCCKHUX PACCYKICHUM;

CaMOCTOSITENIbHO (D OPMYJIMPOBAThH OMNpPEJETICHUsS T'eOMETpUYeCKuX duryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPHUCCKUX (PUTyp
U OOOCHOBBIBATH WJIM OINpPOBEpPraTh HX, 0000IIaTh WM KOHKPETHU3UPOBATh
pe3yabTaThl Ha HOBBIX Kjaccax (QuUryp, mpoBOJUTH B HECJIOXKHBIX CIIydasx
Kiaccuukanuo GUryp mo pazaTuaHbIM OCHOBAHUSIM;

UCCIIENOBATh  YEPTEXKH, BKJIOYas  KOMOWHAIuu  (GUryp, H3BIEKaTh,
WHTEPIPETUPOBATh U TMPeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO Ha
gepTeKax;

pemiath 3aa4d TE€OMETPUUECKOTO COJICp)KaHUsS, B TOM YHCIE B CHUTYaIlUsX,
KOrjJa aJrOpUTM pEIIeHUs HE CIeIyeT SBHO U3 YCJIOBHUSA, BBITIOIHATH
HEOOXOMUMBIC Il pelIeHus  3aJayd  JOTOJIHUTENIbHBIE  MOCTPOCHUS,
UCCIIEIOBATh BO3MOXHOCTh MPUMEHEHHUS TeopeM u (OopMyJl IJis pelieHUs
3aj1a4;

yMeTh (OPMYTUPOBATH U IOKA3bIBATh T€OMETPHUCCKUE YTBEPIKICHUS;

BJIQJICTh TOHATUSIMU CTEPEOMETPUM: NpHU3Ma, Mapajuielienune],, NUpaMuaa,
TeTpa’ap;



MMETh TIPEJICTABIEHUS 00 aKCMOMaX CTEPEOMETPHUHM M CJCACTBUSIX U3 HUX H
YMETb MIPUMEHSITH UX MPHU PEIICHUH 3a/1a4;

YMETh CTPOUTH CEUYCHHS MHOTOTPAaHHHKOB C WCIIOJIH30BAaHUEM Pa3IMYHBIX
METOJIOB, B TOM YHCJIE U METOJIa CJIE/IOB;

MMETh MPEJCTABICHUE O CKPEIIMBAIONIUXCS MPSIMBIX B MPOCTPAHCTBE M YMETh
HaXOJIUTh YTOJI M PACCTOSTHUE MEXTY HUMU;

NPUMEHATh TEOPEMbl O TMAPAJUICNBHOCTH TMPSMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE NPU PEIICHUU 3a/1a4;

YMETb MIPUMEHSTH MMapajjIeIbHOE MPOCKTUPOBAHUE /ISl N300pakeHus Guryp;
YMETh MPUMEHSTH MEPIECHIUKYISIPHOCTA MPSIMONU M TIOCKOCTH TIPU PEIICHUN
3ajady;

BIIQJICTh TIOHATHSIMH OPTOTOHAIBHOE IPOCKTUPOBAHKME, HAKIOHHBIE W WX
POEKIINH, YMETh MPUMEHSTh TEOPEMY O TPEX MEePHEHANKYIIIpax MPH PEIIeHUN
3ajiay;

BJIQ/ICTh MOHATUSIMU PACCTOSTHUE MEXIY (UTrypaMud B IPOCTpPaHCTBE, OOIIUN
MEPIEHANKYJISAP ABYX CKPEHTUBAIOIINXCS MPSIMBIX U YMETh MPUMEHATH UX TIPU
pEIICHUH 3a/1a49;

BJIQJICTh TIOHSITHEM YTOJ MEXAY MPSAMON M IUIOCKOCTHIO U YMETh NMPHUMEHSTH
€ro MpH pelIeHuy 3a/1ay;

BJQJCTh TMOHSATUSMU JIBYTPAHHBIA YroJl, Yrojd MEXIy IUIOCKOCTSIMH,
NEPHEHAUKYJISIPHBIEC TNIOCKOCTH U YMETh MIPUMEHATh UX MPU PEIICHUH 3a/1a4;
BIIAJICTh TIOHATHSAMH TIpU3Ma, TapaUieienune] HW TPUMCHATh CBOWCTBA
napajuiesienune1a mpyu pelieHny 3a1ay;

BIIQJICTh TIOHSATHEM MPSMOYTOJBHBIN IMapajuieJeuIe]] U MPUMEHATh €ro TPH
pEIIeHUH 3a/1a4;

BJIQJICTh TMOHATUAMH THPAMUJA, BUABl TUPAMHJ, AJIEMEHTHl TPABUIHHOU
MUPaMUIbl U YMETh PUMEHSTh UX TIPH PEIICHUU 337124,

MMETh MPEACTABJICHHUE O TeopeMe Dilepa, MpaBIIBHBIX MHOTOTPAaHHUKAX;
BJIQJICTh TOHATHEM ILJIOIIATd TIOBEPXHOCTEH MHOTOTPAaHHHUKOB W YMETh
MPUMEHSTH €r0 TIPH PEIICHUH 3a/1aY;

BJQJICTh TOHATHSIMHU Teja BpamleHus (IUWIMHAP, KOHYC, map u cdepa), uX
CEYCHHS M YMETh IPUMEHATh UX TIPU PEIICHUH 3a71aY;

BIIAJICTh TOHATUSIMHU KacaTeJIbHBIC TPSIMbIC U TUIOCKOCTH M YMETh MPUMEHSITH
U3 PEIICHUH 3a/1a4;

UMETh MPEACTABICHHS O BIIUCAHHBIX M OMMMCAHHBIX chepax U yMETh MPUMEHSTH
WX TPY PEIICHUH 33/1a4;

BIIJICTh TIOHATHSIMU OOBEM, OOBEMBI MHOTOTPAHHUKOB, TEJI BpaIleHUS W
MIPUMEHSTh WX TPU PEIICHUH 3a/1a4;

UMETh TPEJCTaBICHHE O pa3BepTKe IWIMHApPA MW KOHYyCa, IUIOIIAIH
MOBEPXHOCTH IMJIMHJIpa M KOHYCa, YMETh IIPUMEHSTH MX MPH PEIICHUHN 3a]1a4;
UMETh TIPEJCTaBJICHUE O IUIOMIaaAu chepbl M yMETh IMPUMCHSATH €ro TpHU
pEIIeHNN 3a/1a4;

YMETh PeIIaTh 3a/1a4i Ha KOMOWHAIIMY MHOTOTPAHHHUKOB U TEJI BPAIICHUS;



— HMETh MPEACTaBICHUE O TIOI0ONH B MPOCTPAHCTBE W YMETh periaTh 3a7a4d Ha
OTHOLIIEHUE 00BEMOB U TUIOLIA/ICH MOBEPXHOCTEN MOAOOHBIX DUTYP.

B noeceonesnou yxcusHu u npu uzydeHuu opysux npeomemos:

COCTaBJISITh C MUCIOJIb30BAaHUEM CBOMCTB F€OMETPUUYECKUX (PUTYp MaTEeMaTUUYECKUE

MOJENN JJIsl PEUICHHsS 3a/Jad IMPAKTUYECKOTO0 XapakTepa W 3aJad M3 CMEKHBIX

JTUCLUUILINH, UCCJIEI0BATh MOJIYYEHHbBIE MOACIN U UHTEPIPETUPOBAThH PE3YJIbTAaT.

Bexmopuwt u koopounamul 6 npocmpancmee

— Bnanerp NOHATUSAMH BEKTOPHI U KX KOOPJIMHATHI;

— yYMETb BBIIOJIHATH OIlEpalluy HaJl BEKTOPAMHY;

— HCIOJIb30BATh CKAJSIPHOE IIPOU3BEACHUE BEKTOPOB IIPU PEIICHNN 33/1a4;

— TMPUMEHATh ypPaBHEHHUE IUIOCKOCTH, (DOPMYJY PACCTOSIHUS MEXIY TOYKaMH,
ypaBHeHUE cephl IPU PELICHUH 33]1ay;

— TPUMEHATHb BEKTOPHI U METOJT KOOPJIMHAT B MTPOCTPAHCTBE NP PEILICHUH 3a]1ay.

OO6yyaronuiics Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYYHUTHCS:

Pazeumue nonamus o uucne

OnepupoBaTh MOHATUSIMHU:

— TeJI0€ YHUCIO, JIETUMOCTh YHCEN, OOBIKHOBEHHAs APOOb, JECITHYHAS APOOb,
palMoHaNbHOE YHCIIO, NPUOMMKEHHOE 3HAYEHWE YHCIA, YacTh, JOJIA,
OTHOIIICHUE, TIPOIICHT, TOBBIIIICHUE W TOHWKEHHWE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MacIITAaO;

B nosceonegnotl scuznu u npu uzyueHuu opy2ux y4eOHulx npeomemos:

—  BBITIOJIHATHh apuPMETHUYECKHUE ACHCTBUSA HaJ YUCIAMH, COYETas YCTHBIC U

MTMCbMEHHBIE TIPUEMBI;

— HaxoJWTh NPUOTKCHHBICE 3HAYCHUS BEIUYMH MW TOTPEUIHOCTH

BBIYHCIICHUI (a0CONIOTHAS U OTHOCUTEIbHAS); CPABHUBATH YMCIIOBBIC BHIPAKECHHUS,;
— HAXOJUTh OMMOKHU B TPEOOPA30BAHUAX U BHIYHCICHUSX (OTHOCUTCSA KO BCEM

MyHKTaM MPOTPaMMBI).

Kopnu,cmenenu u n1o2apugpmol

OnepupoBaTh NOHATUSIMU:

— Jorapudm 4Yucia, KOPeHb, CTENEHb ,BBIMOJIHITL apu(OMETHUECKUE TCHUCTBUS C
HEJBIMU U PaIllMOHATBLHBIMU YUCJIAMU;

— BBIMIOJIHATH  HECIOKHBIE  MpeoOpa3oBaHUsT  YHUCIOBBIX  BBIPAKCHHM,
COJIep KaIllMX CTEMEeHH YUCel, MO0 KOPHU U3 YUCe, JIMOO JorapudMbl YnCcel;

— CpaBHMBATh pallMOHAJILHBIE YUCIIa MEXIY COOO;

— OIICHUBAaTh W CPaBHHUBATh C PAIMOHAIBHBIMU YHCJIAMH 3HAYCHUS IEJIbIX
CTETICHEH unces, KOpHEH HATypaIbHOW CTETICHHW W3 YHCEIN, JIOTapu(PMOB YUCE
B [IPOCTHIX CITy4dasiX;

— #n300pa)kaTh TOUKAMH Ha YUCITOBOU MPSMOU IEJIbIe U PAIIHOHAIILHBIC YHCTIA;

— w300pakaTh TOYKAMH HA YHUCJIOBOW MPSMOM IIENIbIE CTEICHH YWCeJl, KOPHH
HATypaJbHOM CTETICHH W3 YHCEII, JIOTapU(PMBbI YUCEN B MPOCTHIX CIIydasx;



BBITMIOJHATh HECJOXKHBIE MPEeoOpa3oBaHUsA LENBIX U APOOHO-PALMOHAIBHBIX
OYKBEHHBIX BBIPAKEHUII;

BBIPAKATh B IIPOCTEHINMX CIydasX U3 PaBEHCTBA OJHY IEPEMEHHYIO 4Yepes
Ipyrue;

BBIUMCIATH B TPOCTBIX CIydyasX 3HAUEHHUS YHUCIOBBIX M OYKBEHHBIX
BBIPAXEHU, OCYLIECTBIISASI HEOOXOIMMBIE [TOICTAHOBKU U MpeoOpa3oBaHus;
n300paxaTh CXeMaTUUECKU yroJl, BEJIMUYMHA KOTOPOrO BhIpayKeHa B rpajaycax;

B nosceonesnoti socuznu u npu uzyuenuu opyeux yueOHvlx npeomemos:

BBITIOJIHATH BBIYMCJICHUA TP PCIICHUHA 3a1a4 IIPAKTHYCCKOI'0 XapaKkTepa,
BBIIIOJIHATD ITPAKTUYICCKUC PACUCTHI C UCITIOJIb30BAHUCM IIPH HCO6XOI[I/IMOCTI/I
CIIPpaBOYHBIX MAaTCPUAJIIOB U BBIYUCIINTCIIBHBIX YCTPOﬁCTB;

COOTHOCHUTDH pCaJIbHBIC BCIININHBI, XapaKTCPHUCTUKHU 00BEKTOB OKPYIKaromiero
MHpa ¢ UX KOHKPCTHBIMU YU CJIOBBIMH 3HAYCHUAMMU,

HCIIOJIB30BAaTh MCTOAbI OKPYIJICHUA, HpI/I6J'IH)K€HI/IH " IIPUKUIAKHA IIPU pCHICHUHU
IMPAKTHUYCCKUX 3ada4 HOBCGI[HGBHOﬁ KHU3HU.

Dynkuyuu

OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTh BEJINYMH,
(yHKUMA, apryMEHT U 3HaueHue QyHKIUH, 00J1aCTh ONpPEETIECHUS U MHOKECTBO
3Ha4YE€HUU (PYHKIMH, rpaduK 3aBUCUMOCTH, rpaduK PyHKIUHU, HYJTU QYHKLIHH,
MIPOMEKYTKH 3HAKONIOCTOSHCTBA, BO3PACTAHUE HA YUCIOBOM ITPOMEXKYTKE,
yObIBaHHME HA YMCIOBOM IMPOMEXKYTKE, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAYECHUE
(YHKIIMH Ha YHCIOBOM MTPOMEXYTKE, IepHoauIecKast PyHKIIHS, IEPHO;
ornepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU: TIpsiMasi U oOpaTHast
IPONOPLUOHATIBHOCTD JIMHEWHAsA, KBapaTUyHasi, Jorapugmuueckas u
nokasaresibHas (PYHKIIMH, TPUTOHOMETpUYECKUe QyHKIIUMU;

pacrno3HaBath rpauku dJIEMEHTAPHBIX QYHKIUN: IPSIMOI 1 0OpaTHOM
MPONOPIMOHAIBHOCTH, JINHEWHOM, KBaIpaTUYHOU, JTOTapU(PMUYECKON U
MOoKa3aTeNbHON (DYHKIIMM, TPUTOHOMETPUYECKUX (PYHKIUH;

COOTHOCHUTH T'paUKH 3JIEMEHTAPHBIX (DYHKIIMIL: MpAMON U 00paTHOM
POIOPIIMOHATIEHOCTH, TMHEWHOM, KBaIpaTUYHOH, JIOTapUPMUIECKOMN U
MOKa3aTelbHON (YHKIMMA, TPUTOHOMETPUUECKUX (PYHKINI ¢ popMynamu,
KOTOPBIMU OHH 3a/1aHbl;

HaXOJIUTh 10 TpaduKy MPUOIMKEHHO 3HAYCHUST (DYHKIIMH B 3aJJaHHBIX TOUKAX;
onpeaensaTh Mo rpa@uky cBoiicTBa GyHKUUU (HYJIU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MPOMEKYTKH MOHOTOHHOCTH, HAaMOOJIbIINE U HAUMEHbBIIIHE
3HAYEHHUS U T.I1.);

CTPOUTH 3CKU3 Tpaduka GyHKUUHU, yIOBIETBOPSIOLUIEH IPUBEACHHOMY HAaOOpy
yCIIOBUH (IPOMEXYTKHU BO3pacTaHusi / yObIBaHUs, 3HaU€HUE (PYHKIIUU B
3aJ]aHHOW TOYKE, TOUKU 3KCTPEMYMOB H T.II.).

B nosceomnesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

ompenensaTh 1Mo rpadukaM CBOMCTBA pPEAbHBIX IMPOIIECCOB M 3aBHUCHUMOCTEH
(HamOonpIIE W HAUMEHbIIME 3HAYEHUS, MPOMEXKYTKHM BO3pACTaHUS U
yObIBaHMUSI, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);



MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHUYECKOU
CUTYaLINH.

Ypa(menuﬂ U HepaeéeHcmea

Pemath nuHeiHBIC ypaBHEHUS ¥ HEPABEHCTBA, KBAAPATHBIC yPaBHEHUS;
pemratk jjorapupmudeckue ypasaeHus Buaa log, (bx + ¢) = d u nmpocrefinme
HepaBeHCTBa Bua 10g,x<d;

pelaTh MoKasaTe/bHbIe ypaBHeHus, Buaa a™ °=d (rxe d MOXHO penCcTaBUTh
B BUJIE CTEIIEHU C OCHOBAHMEM A) U NPOCTeliliue HepaBeHcTa Buja a'<d  (rae
d MOKHO TIPEJICTaBUTH B BHJIC CTCIICHH C OCHOBAHHUEM a);.

MIPUBOUTH HECKOJILKO IIPUMEPOB KOPHEH MPOCTEHIIIET0 TPUTOHOMETPHUSCKOTO
ypaBHEHMS BHJIa: sinX = @, COS X = a, tgX = a,Ctgx = a, rae a — TabauyHoe
3HAYEHHE COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKON (DYHKIIUH.

B noeceonesnou xcusnu u npu uzydenuu opyux npeomemos:
COCTAaBJISITh W pEIIaTh YpPaBHEHUS M CHUCTEMbl YpaBHEHUW TIPU PEIICHUH
HECJIOKHBIX MPAKTUYECKUX 3a]1ay.

Kombunamopuka. Jnemenmsl meopuu 6epoasmuocmeil u mMamemamuyecKkoi

cmamucmuxku

oneprupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: YaCTOTa U BEPOSITHOCTH
COOBITHS, CITy9aiHBIA BBIOOP, OIIBITHI C PABHOBO3MOKHBIMH 3JICMCHTAPHBIMHU
COOBITHSIMH;

BBIYKCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE TOJICYCTA YHCIIA UCXOJIOB.

B noeceonesnou sxcusHu u npu uzydeHuu opysux npeomemos:

OIICHUBATh W CPAaBHUBATH B MPOCTHIX CIydasX BEPOSITHOCTH COOBITHI B
pEaJIbHOW )KU3HU;

YUTaTh, COMOCTABJISATh, CPAaBHUBATh, MHTEPIPETUPOBATH B IPOCTHIX CIydasix
peanbHbIe JaHHbIE, TIPEICTaBICHHBIE B BHJIE TaOJHII, JUarpamMM, rpadruKoB.

Hauana mamemamuueckozo anaiusza

OnepupoBath Ha 0a30BOM YpOBHE MOHSTUAMU: TPOU3BOIHASI GYHKIIMHU B TOUKE,
KacarenbHas K rpaduky QyHKIUHU, TPOU3BOIHAS (DYHKIINH;

OnpeaensTh 3HaYeHUE TPOU3BOIHON (PYHKIIMH B TOUKE MO H300PAKEHUIO
KacaTelbHON K TpaduKy, MPOBEICHHON B ATOW TOUKE;

penaTh HECJIOKHBIE 3a/1a4M HAa IPUMEHEHHUE CBSI3H MEKY MPOMEKYTKaMU
MOHOTOHHOCTH M TOYKaMU 3KcTpeMyMma GyHKIHU, C OTHOH CTOPOHBI, U
IPOMEKYTKaMU 3HAKOMIOCTOSIHCTBA M HYJISIMU TIPOU3BOIHOM ATOU (PYHKIIUHU — C
JIPYTrOMu.

B noeceonesnou yxcusHu u npu usydeHuu opy2ux npeomemos:

N0JIb3ysCh rpadKamMu, CpaBHUBATh CKOPOCTU BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) UM CKOPOCTU yObIBaHUS (T1afeHHUS,
CHW)KEHUS, YMEHBIIECHHS U T.I1.) BEJIMYMH B PEAbHBIX IPOLECCAX;



— COOTHOCHUTH IpauKH PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH C UX ONMHMCAHUSIMH,
BKJIFOUAIOIIMMU XapaKTEPUCTUKHU CKOPOCTH U3MEHEHHUsI (OBICTPHBIN poOCT,
IUTABHOE MOHMKEHUE U T.11.);

— HCIOJb30BaTh IPAPUKU PEATbHBIX MPOLECCOB ISl PEIICHUS HECIOMKHBIX
MPUKIAIHBIX 3371a4, B TOM YHCJIE ONPEnessis 1Mo TpaduKy CKOPOCTh X0aa
mpoiiecca.

T'eomempus

— OmnepupoBaTh Ha 6a30BOM YpOBHE OHATHUSMU: TOUKA, TIPsIMasi, MIIOCKOCTh B
POCTPAHCTBE, NapaAJUICIIbHOCTh U IEPIEHAUKYIISPHOCTh MPSAMbBIX U
IJIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BH/Ibl MHOTOI'PaHHUKOB (MpU3Ma, TUPaMU/a,
MPSAMOYTOJIbHBIN Napajijiesienunen, Kyo);

— u300paxaTh u3ydaeMmbie (GUTYPBI OT PYKH B C TPUMEHEHUEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

— Jenath (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y;

— HU3BJIEKaTh HH(OPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (hUrypax,
MIPE/ICTABJICHHYIO HAa YEPTEKAX U PUCYHKAX;

— TpHUMEHSTH TeopeMy [Iudaropa npu BEIYHCICHUHN JIEMEHTOB
CTEPEOMETPUUECKUX UTYD;

— HaxOJUTh 0OBEMBI U IIJIOLIAAN MOBEPXHOCTEH MPOCTEUIINX MHOTOIPAHHUKOB C
npuMeHeHueM GopMy;

— pacro3HaBaTh OCHOBHBIE BU/IbI T€J BpalleHUs (KOHYC, HWIMHIP, cdhepa U map);

— HaxOJUTh 0OBEMBI U IJIOMIAAN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB U
TEeJ BpallleHUsI C IPUMEHEHUEM (popmyL.

B nosceonesnoii srcuznu u npu uzyyeHuu Opyeux npeomemos:

— COOTHOCHUTbH a0CTPAKTHbIE T€OMETPUUECKHE MOHATHS U (PaKTHI C peaTbHbIMU
KU3HEHHBIMU OOBEKTaMU U CUTYaLUsIMU;

— HCIOJIb30BaTh CBOICTBA MPOCTPAHCTBEHHBIX FT€OMETPUUECKUX PUTYD IS
pEIIeHNs TUTIOBBIX 3a/1a4 MPAKTUYECKOTO COACPIKAHMS,

— COOTHOCHUTb IIJIOIIA M TOBEPXHOCTEHN TEJI OAMHAKOBON (POPMBI pa3IMUHOTO
pa3Mmepa;

— COOTHOCHUTH 00BEMBI COCYJIOB OAMHAKOBON ()OPMBI Pa3IMUYHOTO pa3Mepa;

OlLIEHMBaTh (OpMy MPABHWIBHOIO MHOTOIPAaHHUKA TOCIE CIUJIOB, CPE30B U T.II.

(ompenensaTb — KOJMYECTBO  BEpIIMH, pedep W TpaHEed  MOJYYEHHBIX

MHOTOTPaHHUKOB).

Bexmopuvt u koopounamot 6 npocmpancmee

— OnmnepupoBaTh Ha 0a30BOM ypOBHE IMOHATHEM JIEKAPTOBBI KOOPAWHATHI B
IIPOCTPAHCTBE;

— HaXOJWTh KOOPAMHATHI BEPIITUH KyOa v MPSMOYTOJHHOTO IMapajuiesenume/a

O6an}OMHﬁCH Ha VFHV6HCHHOM YPOBHEC MOJYYUT BO3MOKHOCTh HAYYUTHCA.




Pazeumue nonamus o uucne

OnepupoBaTh MOHATUSIMHU:

— IeJI0€ YHUCIO, ACIMMOCTh YHCeJ, OOBIKHOBEHHAs APOOb, JCCATHYHAS TPOOb,
paloHadbHOE YHCJIO, NPUOMMKEHHOE 3HAYCHHWE YHCTA, 4YacTh, JOJS,
OTHOIIICHWE, TIPOICHT, TIOBHIICHHE W TOHIKEHHWE Ha 3aJaHHOE YHUCIIO
MPOIIEHTOB, MACIITAa0;

B nosceonesnotl scuznu u npu uzyuenuu opyeux yueOHvlx npeomemos.

— BBINIOJIHATHh apuPMETUUYECKHUE ACHCTBUSA HaJ YUCIAMH, COYETas YCTHBIC U

MTMCEMEHHBIE TIPUEMBI;

— HaxOJWTh TNPUONKCHHBIC 3HAYCHHS BEJIMYMH W TOTPEITHOCTH

BBIUKCIICHUM (aOCOMIOTHASI K OTHOCUTENbHAS); CPABHUBATH YUCIIOBBIC BHIPAXKEHUS;
— HaXOJUTh OIMMOKHU B MPEOOPa30BAHUSIX U BBIUMCICHUIX (OTHOCUTCSA KO BCEM

MYHKTaM [IPOTrpamMMBbl).

Kopnu,cmenenuu nozapughmot

— CBOOOIHO oOmepupoBaTh MOHATHSMHU: HATypaJlbHOE YHCIO, MHOXECTBO
HaTypaJIbHbIX YHUCEJ, 1I€JI0€ YHUCI0, MHOXKECTBO LIETBIX YHCEN, OOBIKHOBEHHAs
Ipo0b, necsITHYHas JpoOb, CMEMIAHHOE YHCJIO, palUOHAIBHOE YHCIIO,
MHOKECTBO PallMOHATIBHBIX YUCEN, HPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHU N,
JNEHUCTBUTEIBLHOE YHCII0, MHOKECTBO JAEHCTBUTEIBHBIX YUCEN, T€OMETPUYECKAs
MHTEpOpETalNs] HATYpPAJIbHBIX, LEIbIX, pPalUOHAIBHBIX, JIEUCTBUTEIBHBIX
YU CET;

— TOHMMAaTh W OOBACHATH PA3HUILy MEXKAY MO3ULMOHHON M HEMO3UIIMOHHON
CUCTEMaMH 3aIUCH YHCETT;

— MEepeBOJUTH YKCia U3 OJHON CUCTEMBI 3alIUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

— JIOKa3bIBaTh M MCHOJb30BATh MPHU3HAKHU ACIMMOCTA CYMMbl M TPOU3BEACHUS
MIPH BBIMOJHEHUU BBIUUCIEHUHN U PEILICHUH 3a/1ay;

— BBINOJHATH OKPYTJIEHUE PAMOHAIBHBIX U UPPALMOHAIIBHBIX YHCEII C 3aJJaHHON
TOYHOCTBIO;

— CpaBHHUBATh JIEHCTBUTENIBHBIC YHCIIA PA3HBIMU CIIOCO0aMU;

— yHOOpsA0YMBaTh 4YKCIIA, 3alMCAaHHbIE B BHUJE OOBIKHOBEHHON U JECATUYHOMN
Ipo0Ou, Yyncia, 3aMMCaHHbIe C UCTIOIb30BaHUEM apU(METUUECKOTO0 KBAaIPaTHOTO
KOPHsI, KOpHEH CTeneHu O0JIbIIIe 2;

— Haxoautb HOJI 1 HOK pa3HbiMu crioco0aMu U UCIIONIb30BATh UX MPU PEUICHUN
3azay;

— BBIIOJHATH BBIYUCIEHUS M MPeoOpa3oBaHUs BBIPAXKEHHM, COJEpKalINX
NEUCTBUTEIBHBIE YMCIa, B TOM YUCIIE KOPHU HATYypaJIbHBIX CTEIICHEN;

— BBINOJIHATH CTaHIApTHBIE TOXJECTBEHHBIC peoOpa3oBaHus
TPUTOHOMETPUUECKUX, JOTAPU(PMUUYECKUX, CTENEHHBIX, HPPALUOHAIBHBIX
BBIPKCHUM.

B nogceonesHoli scusHu u npu uzydeHuu Opyeux npeomemos.

— BBINOJHATh U OOBSICHATH CPaBHEHHE PE3YJIbTATOB BBIYUCICHUN NPHU PEIICHUU
MPAKTUUECKHUX 3aj7a4, B TOM 4YHCIIe TPUOIMKEHHBIX BBIUMCICHHUM, UCIONIB3YS
pasHbIe CIIOCOOBI CPaBHEHMUI;



3alICbIBATh, CPaBHUBATDL, OKPYIJIATHL YMCJIOBLIC JaHHBIC PCAJIbHBIX BCJIMYHH C
HCIIOJIB30BAHHUECM PA3HBIX CUCTEM U3MCPCHUSA

COCTaBJIAAITb MW OLCHUBATH PA3HBIMH crioco0aMH  YHMCIIOBBIC BBIPAKCHUA IIPpHU
PCHIICHUHU IIPAKTHYCCKUX 3a1a4 U 3ala4 U3 IPYTIUX y‘I€6HBIX npcamMcEcTOB

Dynukyuu

Bnagets mOHATHUSAMU: 3aBUCUMOCTh BEJIUYUH, PYHKIMS, apryMEHT U 3HaUCHUE
GyHKIMH, 00JIaCTh OMPEENICHNs U MHOXXECTBO 3HaueHUN (yHKIUHU, Tpaduk
3aBUCHUMOCTH, rpapuk  ¢(yHKUMH, HyId  QYHKIUH,  OPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE HA YHCIOBOM IIPOMEXKYTKE, yObIBaHHE Ha
YHCJIOBOM IPOMEXKYTKE, HauOoJIbllIee U HaUMEHbIIEe 3HAUeHHE (PyHKLIMU Ha
YHCJIOBOM MPOMEKYTKE, IepuoandecKas QyHKIUs, IEPUOA, YETHASI U HEUETHAs
(YHKIIMM; YMETh MIPUMEHSATh 3TH MTOHATHS IPU PELICHUN 3a]1a4;

BJa/IeTh TIOHATUEM CTENeHHass (YHKLUMS, CTPOUTh €€ TrpapuK U YMETh
MIPUMEHSATH CBOMCTBA CTENIEHHON ()YHKLIHUHU MIPU PEIICHUH 3a]1a4;

BIIQJETh TOHATUSAMHU IOKa3aTeslbHass (YHKLUMS, SKCIOHEHTA; CTPOUTh HUX
rpaukd M yMETb NPHUMEHSATh CBOWCTBA TOKA3aTEeNbHOM (DYHKIMU TIpH
pELICHUH 3a/a4;

BJAJI€Th MOHATHEM Jorapudmuyeckas QyHKIMs; CTPOUTh €€ Ipaduk U yMeTh
OPUMEHATH CBOICTBA JJorapugmMuueckor GyHKIMH MIPU pELICHUH 3a]1a4;
BJAJI€Th TOHATUSMU TPUTOHOMETPUYECKUE (PYHKIIMU; CTPOUTH UX TpapUKu U
YMETh TNPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (PYHKUUH MpU pEUICHUU
3a1ad4;

BIIAJIETh MOHATUEM OOpaTHAst (QYHKLMS; TPUMEHATH 3TO MOHATUE MIPU PEIICHUU
3azay;

OPUMEHATh TPU  pPELIEHUWH  3aJad  CcBOWCTBa  (PyHKUMH:  YETHOCTH,
MEPUOIUYHOCTh, OTPAaHUYEHHOCTD;

MPUMEHSTH MIPU PEIIEHUU 3a]1a4 NpeoOpa3oBaHus rpad@uKoB GyHKIHA;

BIAJETh TMOHSATUSMU YHCIOBasi IMOCJIEN0BATEIbHOCTh, apupMeTuyeckas u
rE€OMETPUYECKAsI IPOTPECCHUS;

OPUMEHATh IPU PELIEHUM 33/]a4 CBOWCTBA U TNMPHU3HAKK apU(PMETHUYECKON U
F€OMETPUYECKOU MPOTPECCUM.

B nosceonesnotl scuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:

onpenensaTh Mo rpadukaM MW UCHOJb30BaTh IS PELICHUs NMPUKIATHBIX 33]a4
CBOMCTBA peasibHbIX MPOLIECCOB U 3aBUCUMOCTEHN (HauOOJIbIlIEe U HAUMEHbIIINE
3HA4YEHUsS, MPOMEXYTKU BO3pacTaHusi M YyObIBaHUS (DYHKIIUU, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, ACUMITTOTHI, TOUKH TIepernda, mepruoa u T.11.);
WHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOMN
CUTYaLlUu;.

ompeneNnsaTh Mo TpadukaM MPOCTEUIINE XaPAKTEPUCTUKH TMEPUOANICCKUX
POLIECCOB B OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIMOCBSI3M U Ap. (aMIUTUTYa,
NEepUOJ U T.I1.)

Ypasnenusn u nepasencmea



CB0OOIHO OTIEpUPOBATH MOHATHSIMHU: YpPaBHEHHUE, HEPABEHCTBO, PABHOCUIIHHBIC
YPABHEHHSI UM HEPABEHCTBA, YPAaBHEHHE, SIBIIAIOLICECS CIEACTBUEM JIPYTOro
YPABHEHHUS, YpPABHEHHUS, PABHOCUJIBHBIE HAa MHOXECTBE, pPaBHOCHIbHBIC
npeoOpa3oBaHusl ypaBHEHUMH;

pelmaTth pa3Hbl€ BHUJIbI YPABHEHHII U HEPABEHCTB M MX CUCTEM, B TOM YHUCIE
HEKOTOpble YypaBHeHUs1 3-i U 4-il creneHel, IpoOHO-pallMOHANBHBIE U
MppalOHaIbHBIE,;

OBJIAJIETh ~ OCHOBHBIMH  THUIIAMU  TOKa3aTeNbHBIX,  JIOTapU(PMHUUYECKHUX,
UPPALMOHANBHBIX, CTENEHHBIX YPAaBHEHUNW WM HEPABEHCTB W CTaHIAPTHBIMU
METOJaMU UX PEIICHUN U TPUMEHSTh UX MPU PELICHUHU 3a7aY;

IPUMEHSTH TeopeMy be3y K peleHnIo ypaBHEHHUI;

NpUMEHATh TeopeMy Buera sl pemieHus: HEKOTOPBIX YpPAaBHEHUN CTENEeHH
BBIIIIE BTOPOM;

MMOHUMATh  CMBICI TEOPEM O  PABHOCWIBHBIX M  HEPaBHOCHIIbHBIX
npeoOpa3oBaHUAX YPAaBHEHUN U YMETh UX JJOKa3bIBaTh;

BJIAJECTh METOJAMM PEIICHUS YPaBHEHUW, HEPAaBEHCTB M UX CHUCTEM, YMEThb
BBIOMPATHh METOJ pelIeHUsI 1 000CHOBBIBATH CBOI1 BBIOOD;

HCIIOJB30BaTh METOJ WHTEPBAJIOB JUIsl PELICHUsS HEPABEHCTB, B TOM YMHCIIE
IpOOHO-pAllMOHANBHBIX M BKJIIOYAIOLIUX B CE0sI HpPAIMOHAJIBHBIE BBIPAKEHUS;

pemiath anreOpanvyecKkue YpaBHEHHMsS W HEPAaBEHCTBA M MX CHUCTEMBI C
napaMeTpamu aaredpanyeckuM U rpauuecKuM METO/IaMU;

BJIAJIETh Pa3HBIMU METOJAMH J1I0KA3aTEIbCTBA HEPABEHCTB;

penaTh ypaBHEHHUS B LIEJIbIX YUCIAX;

M300pakaTb ~MHOXKECTBA Ha  IUIOCKOCTH, 3a/1aBa€Mble  YPaBHEHUSIMH,
HEPABEHCTBAMHU U UX CUCTEMaMU;

CBOOOZIHO HCIIOJIb30BAaTh TOXKIECTBEHHbIE IPEoOpa3oBaHUsl MpPH PELICHUU
YPaBHEHUW U CUCTEM YPABHECHUU

B noeceonegnou sxcusHu u npu uzydeHuu opysux npeomemos:

COCTaBJISITh U pEILIaTh YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMbl MPU PELICHUU
3a/1a4y APYTUX y4eOHBIX IPEIMETOB;

BBITMIOJIHSATH OLIEHKY MPAaBAONOA00US Pe3yiIbTaTOB, MOJy4YaeMbIX IPHU PELICHUU
pPa3IMYHBIX YPAaBHEHMI, HEPABEHCTB U UX CHCTEM IIPU PELIECHUU 3aJa4 JPYTrUux
y4eOHBIX MPEMETOB,;

COCTABJISITh M PEIIATh YPAaBHEHUS U HEPABEHCTBA C IMapaMeTpamMu IIPHU PELICHNN
3a/1a4 JPyrux y4eOHbIX PEAMETOB;

COCTaBJISITh YpPaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, OIKCHIBAIOIIHNE
pealbHYI0 CHUTYallMI0 WM TPUKIAJHYI0  3a7ady, HWHTEPHpPETUPOBAThH
MOJIyYEHHBIE PE3YJIBTATHI;

WCMOJIb30BaTh MPOTPAMMHBIE CPEACTBA IPU PEIIEHWH OTAEIBHBIX KJIACCOB
YPaBHEHUM U HEPABEHCTB.

Hauana mamemamuueckozo anaiusza

Bnagers mousiTueM OeCKOHEYHO yOBIBaroliasi T€OMETpUYECcKask MpOrpeccust u
yMETh IPUMEHSTD €ro MPU PEIICHUN 3a/1a4;



MPUMEHSTH TSl pEIICHUS 3371a4 TEOPHIO MPECIIOB;

BJIAJICTh TOHATUSMU OECKOHEYHO OOJBIHE UM OSCKOHEUYHO Majble YHCIIOBHIC
MOCJIEIOBATEILHOCTH W YMETh CpaBHUBAaTh OECKOHEYHO Ooyblie U
0ECKOHEYHO MaJible MOCIeI0BATEIbHOCTH;

BIIAJICTh TIOHSITHSAMU: TIPOU3BOIHAS (PYHKITUU B TOUKE, MPOU3BOHAS (DYHKIIHH,
BBIYHCIISATH MPOU3BOIHBIC dJIEMEHTAPHBIX QYHKIIUNA U UX KOMOMHAIIHI;
MCCIIeZIOBAaTh (PYHKIIMKM HA MOHOTOHHOCTD U IKCTPEMYMBI;

CTPOUTH TPAPHKHU ¥ PUMEHSATH K PEIICHHUIO 33724, B TOM YHCIIE C TapaMeTpOM;
BIIAJICTh TIOHSATHEM KacaTenbHas K Tpaduky QyHKIIMU U YMETh MPUMEHATH €ro
NIpU PEIICHUH 3a7ad;

BJIaJICTh IOHATUSAMHU TIEPBOOOpaszHast QYyHKIIUS, ONIPEICTICHHBIA HHTETPAI;
npuMeHsTh TeopeMy Hprorona—JIeiiOHuIIa 1 ee CeICTBYS IJIsl PelIeHus 3a1ay.

B nosceonegnotl srcuznu u npu uzyyeHuu opy2ux y4eOHolx npeomemos:

pemiaTh OPUKIaJAHbIE 3aJadyd W3 OHOJOTWH, (PU3MKH, XMMHUH, SKOHOMUKH U
JIPYTUX MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTHK IIPOLIECCOB;
VMHTEPIPETUPOBATH NOJIyYECHHBIE PE3YIIBTATHI

T'eomempusn

Brnagets reoMeTprUecKUMHU TOHATHSIMH TIPU PENICHUH 3a7ad W MPOBEIACHHUM
MaTeMaTHYECKHUX PACCYKICHUMH;

CaMOCTOSATENIEHO  (POPMYJIMPOBATH OMNPEACICHUS] TEOMETPUUYECKUX  (PUTYp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAaX U MPU3HAKAX T€OMETPUUECKUX (PUryp
U OOOCHOBBIBaTh WJIM ONpPOBEpraTh MX, 0000IIaTh WJIM KOHKPETH3UPOBATH
pe3ynbTaThl Ha HOBBIX Kjaccax (Uryp, MPOBOJIUTH B HECIOXKHBIX CIydasx
KJaccudukaiuio GuUryp mo pa3IMuHbIM OCHOBAHUSIM;

UCCJIeIOBATh  YEPTEeXKM, BKIOYas  KOMOMHAIuMu  GUryp, HM3BIEKaTh,
HHTEPIPETUPOBATh W TMPeoOpa3oBhIBaTh MH(POPMAIHMIO, MPEICTABICHHYIO Ha
YepTeKax;

pemarh 3a7a4d TeOMETPUYECKOTO COJICP)KaHWS, B TOM YHCIIC B CHTYaIlUsX,
KOT/Ia QJITrOPUTM PEIICHUs HE CIEIyeT SBHO U3 YCIOBUS, BBITOJIHATH
HEOOXOAMMBIC JUIsl  pEHIeHUs 3aJayd  JIOMOJIHUTENbHBIE  TOCTPOCHHS,
MCCJIEIOBaTh BO3MOXKHOCTh TMPUMEHEHHUS TeopeM H (GOopMyN sl perieHUs
3ajay;

yMeTh (OPMYTUPOBATH U IOKA3bIBATh T€OMETPHUCCKUE YTBEPIKICHUS;

BJIQJCTh TOHATHUSAMH CTEPEOMETPUU: TIpU3Ma, MapajuieJenunes, MupamMuia,
TETpadap;

MMETh TPEJICTaBIEHUSI 00 aKCMOMaX CTEPEOMETPHUM M CICACTBUSX U3 HUX H
YMETh IPUMEHSTh UX MPU PEIICHUH 337124,

YMETh CTPOUTH CEUYCHHSI MHOTOTPAHHUKOB C WCIIOJIB30BAHUEM Pa3TUYHBIX
METOJIOB, B TOM UHCJIE U METOJIa CJICJIOB;

UMETh TPECTABICHNE O CKPEIIUBAIONINXCS MPSMBIX B MPOCTPAHCTBE U YMETh
HAXOJIUTh YTOJ M PACCTOSTHUE MEXKTY HUMU;



— MPUMEHATh TEOPEMbl O TAPAUICIBHOCTA TMPSAMBIX U  IJIOCKOCTEH B
IPOCTPaHCTBE MIPU PEUICHUU 33]1aY;

— yMETbh IPUMEHSTH MapajuieIbHOE MPOSKTUPOBAHUE I U300paKeHUs PUTYD;

— yMETh MPHUMEHSATH MEPICHIUKYISIPHOCTA TPSIMOA U TUIOCKOCTH TPHU PEIICHUN
3ajady;

— BJIAJICTh TOHATHUSMU OPTOTOHAJIBLHOE TMPOCKTUPOBAHUE, HAKJIOHHBIE M WX
POEKINHU, YMETh MPUMEHSITh TEOPEMY O TPeX MEePHEHANKYIISpax MpU PEIIeHUN
3ajay;

— BJIQJIETh MOHATUSIMH PACCTOSHHUE MEXAy (pUrypamu B MpPOCTPAHCTBE, OOLIUI
MEePIEHANKYJISAP ABYX CKPEUTUBAIOIIUXCS MPSIMBIX U YMETh MPUMEHATH UX TIPU
pEIICHUH 3a1a4;

— BJIAJICTh TOHATHEM YTOJI MEXKIY MPSMON M TUIOCKOCTBHIO M YMETh NMPUMEHSATH
€ro MpH pelIeHuy 3a/1ay;

— BIJIQJIETh TMOHATUSMH JBYTPAHHBI yrojd, Yrol MEXIy IUIOCKOCTSIMH,
NEPHEHAUKYJISIPHBIEC TNIOCKOCTH U YMETh MIPUMEHATh UX MPU PEIICHUH 3a/1a4;

— BIJIQJICTh TOHATUSMU TPU3Ma, TMapajuieNienuIe]] U TPUMEHSITh CBOMCTBa
napajuieNienumeia Ipyu pelieHny 3a1ag;

— BJIQJICTh TOHATHEM MPSIMOYTOJIBHBIA TapajUICIICIUIICT U MPUMEHSITh €ro MPHU
pEIICHUH 3a/a4;

— BIJIQJIETh TOHATUSMU THUPaMHUAA, BHUJIBI MHPAMUJ, DJIEMEHTHl TMPABUILHON
NUpaMUIbl U YMETh PUMEHSTh UX TP PEIICHUU 3a]1aY;

— HMETh MPEJCTABICHUE O TeopeMe Ditiepa, IPaBUIbHBIX MHOTOTPaHHUKAX;

— BJIAJICTh TIOHATHEM TIUIOMIAJA TOBEPXHOCTEH MHOTOTPAHHUKOB W yMETh
MPUMEHSTH €r0 TIPH PEIICHUH 3a71aY;

— BIJIQJIETh TMOHATUSAMH Teja BpamieHus (IWIMHIP, KOHYC, map u cdepa), ux
CEYCHHS M YMETh IPUMEHATh UX MIPU PEIICHUH 3a]1a4;

— BJIQJIETh TOHATUSIMHU KacaTeJIbHBIC MPSMbIE U TJIOCKOCTH U YMETh MPUMEHSTH
W3TIPU PEIICHUH 33/1a4;

— HMETh NPEJICTABIICHUS O BIIMCAHHBIX U OMHMCAHHBIX chepax U yMETh IPUMEHSITh
UX MPU PEIICHUU 3a/1a4;

— BIJIaJIETh TOHATUSMU 00BEeM, OOBEMbl MHOTOTPAHHUKOB, TEJI BpAaIlEHUS U
MIPUMEHSTh WX TPU PEIICHUH 33/1a4;

— WMETh TMpPEACTaBICHUE O pa3BepTKe IIWIMHIpPA ¢ KOHYyCa, ILJIOMIAIu
MOBEPXHOCTH IMJIMHJIpa M KOHYCa, YMETh IIPUMEHSThH UX MPH PEIICHUHN 3a]1a4;

— HMETh TNPEACTABICHHE O IUIOmAad cepbl W yMEThb NPUMEHATH €ro IpH
pEIICHUH 3a71a4;

— yMEeTh pelaTh 3a1a4i Ha KOMOWHAIIMA MHOTOTPAHHUKOB U TEJ BPaIlICHUS;

— HMETh MPEACTaBICHUE O TIOJI00MH B MPOCTPAHCTBE U YMETh periaTh 3a7a4u Ha
OTHOIIIEHHE 00BEMOB M TUIOIAJIeH TOBEPXHOCTEN OA00HBIX (UTYP.

B noeceonesnou yxcusHu u npu uzydeHuu opyux npeomemos:

COCTaBJISITh C MCIOJIb30BAHMEM CBOWCTB I€OMETPUUCCKUX (PUTYP MAaTEeMATHUCCKHEC

MOJENI JUIsl PeIleHUsl 3a/1ad MPaKTUYECKOro XapakTepa M 3a7ad U3 CMEXKHBIX

JTUCITUTIINH, KCCIIEIOBATh TIOJYYCHHBIC MOJIENIA U MHTEPIPETUPOBATH PE3yJIbTaT.



Bexmopul u koopounamui 6 npocmpancmee

— Brnanere NOHATUSAMU BEKTOPBI U UX KOOPAUHATHI;

— YMETb BBIIOJHATH ONEpAlliU HAJl BEKTOPaMU;

— HCIOJb30BATh CKAISIPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33/1a4;

— TPHUMEHSTh ypaBHEHHUE IJIOCKOCTH, (HOPMYIy PacCTOSHHUS MEXIYy TOYKaMH,
ypaBHeHUE cdepbl IIPU PEIICHUN 33]1ay;

— MPUMEHATH BEKTOPBI U METOJ KOOPJWHAT B IPOCTPAHCTBE NP PEIICHUU 3a/1a4.

Conep:xkaHue TUCHUIIMHBI (2534)

1 cemecTp

Anzebpa u nauana ananuza

Pa3zBurue noussiTus 0 yuciae (24).

MareMaTuka B Hayke, TEXHUKE, 3KOHOMUKE, UH()OPMAIIMOHHBIX TEXHOJIOTHUSIX
M TPAKTUYECKOW JeATeNbHOCTH. Llenmm WM 3amadym wW3ydeHuss MaTEMaTHKU IIpU
ocBoenuu npodeccuit CIIO u cneumansHocTedt CIIO. Ilensie u panuoHadbHbIC
yucna. JleiictBurensHpie yucna. [lpaktuueckas pabora Nel «Apudmernyeckue
JNEUCTBUS HAJ 4YUCIaMH, HAxXOXXJIEHUE NPUOIMKEHHBIX 3HAYCHHM BEJIWYUH U
NOTPEUIHOCTEN BBIYHMCIICHUN, CPAaBHEHUE YMCIIOBBIX BBIpa)XKeHUM.» KoMIuiekcHble
yucna. [lpaktudeckas padota Ne2 « JleficTBUA HaJ KOMIUIEKCHBIMU YHCIIAMU
3aJlaHHbBIMU B anreOpanyeckoit dopme». KontponbHas padora Nel Ha Temy:
«Pa3BuTHE MOHATHS O YUCIIEN.

KopHu, crenenu u jorapupmol.(44)

Kophu u crenenu. CBoiicTBa KOpHEN HATypaJIbHOUM cTeneHu U3 uncia.CreneHn
C palMOHAJIIBHBIMU TOKAa3aTeNsIMM, X CBoOMcCTBa. CTEeNEHU C AEHCTBUTEIILHBIMU
nokazarensiMu. CBOMCTBA CTENEHW C JIEUCTBUTENIBHBIM ITOKA3aTEIsIMU U HX
coiictBa. Jlorapudm. Jlorapudpm uyuciaa. OcHOBHOe JjorapupmMuyeckoe
TOXecTBO. [lecaTnunble W HarypanbHble Jorapudmel. IIpaBuna aeicTBuil ¢
norapupmamu. Ilepexon k HOBOMy ocHoBaHMtO. [Ipaktuueckas pabGorta Ne3
«Bpruucnenue m CpaBHEHHME KOPHEH. BBIITONIHEHME PacyeTOB C paauKaIaMm».
[IpakTuueckas padora Nod4 «IIpeoOpazoBaHue pallMOHAIBHBIX, UPPALMOHATBHBIX
CTETICHHBIX, MMOKAa3aTeIbHBIX U JIOTapu(MHUUECKIX BbIpakeHuit». [Ipeodpa3zoBanue
MOKa3aTeNbHBIX BhIpaxkeHU. [lpaktuueckas pabora Ne5 «IIpeobpazoBanue
norapudMuyueckux BoIpakeHui». KontponbHas padora Ne2 na temy: « Kophwu,
CTETICHU U JIOTapru(PMbD».

DyHKUUM U TpaduKu

OyHkuu.OCHOBHBIE MOHATUS U onpeneneHus. CBoicTBa  (QYyHKIMIMA.
[IpoMexyTKM MOHOTOHHOCTH, HauOOJbIIee W HAUMEHbIIEEC 3HAYEHUS TOYKHU
skcTpemyma.l'paduueckass unTepnperanus. OOpatHbie ¢GyHKIUH. (OCHOBHBIC
noHsATUST W onpeneneHus. ['padux oOpatHOM @yHKIUU. ApupMeTHyecKue
oneparuu HaJ GYyHKUUSIMH. Cnoxnas
dbyukius. Ctenennas ¢pyHKius,ee cBoicTBa U rpaduku. [TokazarenpHas GyHKIMS,



ee cBoiictBa u rpaduku. Jlorapupmudeckas (PpyHKLHA,ee CBONCTBA U TpaHKH.
Tpuronomerpuueckue (¢GyHKUIMMA, UX cBodctBa u  rTpaduxku. OOparHbIe
TpUTOHOMETpUUYECcKre (DYHKIIMH, UX CBOMCTBa M rpaduku. [IpakTudeckas padorta
Ne6 «IIpeobpazoBanue rpadukoB». Ilpaktuueckas pabora Ne7 «lloctponue
rpadukoB ¢pyHkumit». Kontponsnas padora Ne3 Ha temy: «DyHKIIMM U rpaduKm».

YpaBHeHUs U HepaBeHCTBA (64)

PaBHOCHIIBHOCTH  ypaBHEHHWI, HEPABEHCTB, CHUCTEM. PalmoHaIbHbIC
YpPaBHEHMS U CUCTEMBI. MppammoHanbHele ypaBHEHUs U cUCTeMBl. lIpakTnueckas
pabota Ne§ « PelieHne uppanuoHaabHbIX YpaBHEHUH U cuctemy. [lokazaTenbHbie
ypaBHeHUsT U cucteMbl. [Ipaktuueckas pabora Ne9 « Pemienne mokaszatenbHBIX
ypaBHeHU# U cucrtem». I[Ipaktuyeckas pabora Nel( «Pemienne nmoka3zaTteabHbIX U
JoropuMUYECKUX YpaBHEHMM M cucTeM». PallloHanbHbIE HEPaBEHCTBA.
OcHoOBHBIE TIIpUEMBI UX peuieHus. Meroa uHTepBaioB. HMppauvoHagbHbIE
HepaBecTBa. OcCHOBHBIE npueMbl uX pemeHus. [loka3arenbHble HepaBeCTBa.
OcHoBHblE TmpuemMbl uX peuieHus. Jlorapupmuyeckue U TOKa3aTENIbHbIE
HepaBeHcTBa. [Ipaktuueckas pabora Nell«Jlorapudmuueckue u moxkaszareiabHbIE
HepaBeHCTBAa. OcHOBHblE mnpueMmbl uX pemeHus.»lIpaktuueckas padota
Nel2«Pemenue  mokasaTenbHBIX, HPPALMOHATIBHBIX M JOrauMHYECKUX
yYpaBHEHUH, HEPABEHCTB M CHUCTeM YypaBHeHMi». IlpakTuueckas paborta
Nel3«KonTponbsHas padota Ned Ha TeMy: YpaBHEHUS U HEPABEHCTBAY.

KomOunaropuka

OcHOBHBIE TIOHSTUS KOMOMHATOPUKH. 3ajJayd Ha TMOACYET 4YHUCia
pa3MelleHnid, IEPEeCTaHOBOK, coueTaHuil. Pemenue 3a1a4y Ha nepedop BapHaHTOB.
®opmyna Ounoma Hprotona. CBolicTBa OWHOMHUHAIBHBIX KOI(PPHUIIUEHTOB.
Tpeyronsuuk Ilackans. Ilpaktudeckas padora Nel4« Permenune KoMOMHATOPHBIX
3aga4. PazMelenus, couetanus u repectaHoBkd. bunom HproTOHA M TpeyronbHUK
[Tackans». KontponsHas padora Ne5 Ha temy: «Kombunatopukay.

JJIeMeHThI TEOPUM BEPOSITHOCTEH U MATEMATHYECKON CTATHCTUKH

CoObITHE, BEpOSTHOCTh cOObITHS. ClIOXKEHHE U YMHOXEHHUE BEPOSITHOCTEH.
[Tonatue o He3zaBucuMocTu coObiThs. [IpakThueckas paborta NelS«/luckperHas
cllydailHasi BEJIMYMHA, 3aKOH €€ pachpeeneHus. YHclIoBble XapaKTEpUCTHUKU
JUCKPETHON ciy4ailHOo BenuuuHbl. lloHSATHE O 3aKoHE OOJIBIIUX YHCET».
[IpeacraBnenne JaHHBIX (TaOMUIBI, AUarpaMmbl, TrpaduKH), TeHEpaJibHAs
COBOKYMHOCTb, BBIOOpKa, cpenHee apudmeruyeckoe, MmeauaHa. [lonsitue o
3alayax MareMaruyeckod craructuku. [lpaktuueckas padora Nel6«Pemienue
IIPaKTUYECKUX 3a/1ad C MPUMEHEHHEM BEPOSITHOCTHBIX METON0B». KOHTposibHaA
pabora Ne6 Ha TeMy: «DJIEMEHTHI TEOPUHM BEPOSTHOCTEH M MaTeMaTHYECKOU

CTaTUCTUKNY.
2 cemecTp
OCHOBBI TPUTOHOMETPHUH
Panuannas mepa yria. Bpamarensnoe asuxenue. CUHYC, KOCUHYC, TAHT'€HC U
KoTaHreHC yuciaa. OCHOBHbIE TPUTOHOMETPUUYECKHE TOXJecTBa. DopMyIibl



npuBeAeHuss. CUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC CYMMbl M Pa3HOCTH JIBYX
yriaoB.CHHYC M KOCHHYC JBOMHOrO yria. ®opMyibl IOJOBHHOIO apryMEHTA.
[TpeoOpa3oBaHne CyMMbl TPUTOHOMETPUUYECKUX (DPYHKUMHA B TNPOU3BEIACHHUE U
Ipou3BeeHue U OOpaTHO. BbIpakeHHME TPUTOHOMETPUUECKUX (PYHKUMH uepes
TaHI'€HC IIOJIOBUHHOTO apryMeHTa. [Tpeobpa3oBanue IIPOCTENIINX
TPUTOHOMETPUUYECKUX BbIpaxkeHUl. OOpaTHbIE TPUTOHOMHTPUUYECKHE (PYHKIIMH:
apKCUHYC,ApKKOCHUHYC,apKTAHT€HC. IIpocreiimue TPUTOHOMETPUUYECKUE
YPaBHEHMUS. [IpakTnueckas pabora Nel «Pemenue MPOCTEUIIINX
TPUTOHOMETPUYECKUX  ypaBHeHuW».  [IpocTedmmx  TPpUTOHOMETPUYECKHE
HepaBeHcTBA. [IpakTtnueckas pabota Ne2«IpoCTEMIIMX TPUTOHOMETPUUYECKHUX
HepaBeHCTB. [Ipaktuueckass pabota Ne3« PelmieHue TpUTrOHOMETPUUYECKUX
ypaBHEHUH, CUCTEM ypaBHEHHUH, HepaBeHCTB». KoHTponbHas padota Nel Ha temy:
«OCHOBBI TPUTOHOMETPHUIY.

Hauana matemaTndeckoro anaiausa(lly)

Crioco0bl 3a/1aHus U CBOMCTBA YMCIIOBBIX NocienoBarenbHocTel. [lonsTue o
npenene  nociepoBarenbHOCTH. Ilpaktuueckas pabota  Ned«Beruucinenue
npenenoB». I[loHsatue o nOpou3BOAHONW (YHKUIUH, €€ TEeOMETPUUECKUH U
busuueckuit cmbica. [lpaktuueckas padora NoS«lIpousBoniHbIE 3JE€MEHTAPHBIX
¢ysukuuity. Ilpou3BojgHblE CyMMBI, pa3HOCTH, IPOU3BEACHUS, YaCTHOTO.
VYpaBHenue kacarenbHOM K rpaduky QyHkuuu. [IpumeHeHne mNpou3BOAHOM K
UCCJENOBAHUIO (PYHKIMHA M mocTpoeHuto rpagukoB. [Ipon3BogHbIE CIOKHON
bynkuun u  obpatHoil (QyHkumu. IlpakTtuyeckas pabota Ne6 «Ilpumepsr
WCIIOJIb30BaHUsl TPOU3BOJHOW 11 HAXOXKICHUS HAWIIYy4YllIer0 pELICHUS B
NPUKIAAHBIX 3a7a4ax». Bropas npousBojiHas, €€ reoMeTpuuecKuil U (pUu3n4ecKuit
cmbici. Ilpaktuueckas pabora Ne7 «HaxoxaeHue ckopocTH jisi Tpoiiecca,
3amanHoro Qopmynoir u rpaduxkom». KoHTponbHas pabota Ne2 Ha Temy:
«IIpousBoHast GyHKIUI.

HNurerpan u ero npumenenue (11 1)

ITepBooOpa3nas. OcHOBHBIE  CBOMCTBa mepBooOpasHoil.  MHTerpan.
OcHoBHble  (opmynbsiB  uHTerpupoBanusa. Dopmyna Hbrorona-JIeitOHuLa.
[IpuMeHeHnEe  ONPEAENEHHOTO  HMHTErpaja Uil  HAXOXKAEHUA  IUIOLIAIn
KpuBoJuHeHOW Tpaneuun.lIpaktuueckas padora Ne8 «Ilpumepsl nmpuMeHEHUs
uHTerpana B (usuke u TexHukey. l[lpaktudeckas padora Ne9 «llpumenenue
WHTErpajia K BBIYUCICHUIO (DU3MYECKUX BEIMYMH U Momanei». KoHTponbHas
pabota Ne3 Ha Temy: «MIHTETpat U €ro MPUITOKEHUS.

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE

B3aumMHoOe pacnonokeHue nByX ONpsiMbIX B mpocTpaHcTBe. [lapaiuienbHOCTh
npsAMOM H  IWIOCKOCTU. IlappanenpHOoCTh MIOCKOCTEW. IlepneHauKyIsIpHOCTD
MpAMOM M IUIOCKOCTHU. lleprneHauKysap M HakJIOHHAs. YTOJ MEXAY NPSAMON U
TUIOCKOCTBIO. JIByrpaHHbIit yroJ. Yron MEXKITY TUIOCKOCTSIMH.
[lepnenaukynspHocTs  AByX  mminockocteil.  Ilpaktuueckass pabora  NelO
«ITapaenbHbIl NEPEHOC, CAMMETPHSI OTHOCUTENBHO IIOCKOCTWY. [lapannensHoe
npoektupoBanue. [lpaktuueckass pabora Nell «Ilnomaas opToroHanbHOU



npoekuuu. M300paxenne npoctpancTBeHHBIX (uryp». KonrponpHas padota Ne3
Ha TeMy: «lIpsiMbIe U MJIOCKOCTH B IPOCTBAHCTBEY.

MHOrorpaHHUKM U KPyIJble Teja

Bepumnel. Pebpa. ['panu MmHororpannuka. Passeptka. MHororpanHbie
yribl. Bplmykiasie MHoOrorpaHHuku. Teopema Ounepa. Ilpusma. Ilpsmas u
HaKJIOHHAas  npusma. [IpaBunpHag  npusma.  Ilnomans  MOBEPXHOCTH.
[Tapamnenenunen. Ky06. Iliomaas mnosepxHoctu. Ilupammpa. IlpaBumnbpHas
nupamuaa. Terpasap. [lnomane moBepxHOCTH. YcedeHHas nupamuaa. [lnomans
noBepxHocTu.  Ilpaktuueckas  pabora Nel2  «Cummerpum B KyOe,
napalenenunene, npusmMe W nupamunae. llpencraBieHue o0 IIpaBHIBHBIX
MHororpanHukax. Cedenus Ky0a, mpu3Mbl U nupamuab. llpakruueckas padora
Nel3 «lununap u koHyc. OceBbI€ CEYEHNS U CEYEHHUs TapaJUICIbHbBIE OCHOBAHUIO.
VYceueHnnslid KOHycC. PazBepTka nunuHapa u koHyca. bokosas nosepxHoctb». Lllap
u cdepa, ux ceuyenus. KacarenpHas miiockocth kK cdepe. O0beM u ero
uzMepenue.@opMyiibl o0bemMa Ky0a, IpsMOYTroJIbHOTO Napajuieenune1a, Ipu3Mbl,
muMHapa. Popmyinsl oObeMa nupamuga U Konyca. Ilpaktuueckas padora Nel4
«®opMyIibl TUIOMIAJAEH MOBEpXHOCTEH IMIIMHApPa U KoHyca. Dopmynsl o0béEMa
mapa u 1womaan cdepo». [lpaktrueckas pabdora Nel5S «Ilomobue Ten.
OTHo1IEeHH TUIOHIAAe MOBEpXHOCTEN U 00beMOB NOJI00HBIX Ten». KoHTponbHas
pabotra Ne4 Ha TeMy: « MHOTOrpaHHUKH U TEJa BPALLEHUS.

KoopauHaTsl 1 BEeKTOPHI

[IpssmoyrosibHast  (gexkapToBa) CUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopmysa pacCTOSTHAA MEXKAY ABYMs TOUKAMU. Y PaBHEHHSI OKPYKHOCTH, DJUIMIICA,
chepbl, MIOCKOCTH W Tpsimoil. Bexrtopel. Moaynb Bektopa. JleiicTBusi Haj
BeKTOpamu. PasnokeHue BEKTOpa II0 HAIPaBJICHUSAM. YTOJI MEXAy ABYyMs
BekTopamu. IIpoexkumst BekTtopa Ha ock. Koopaunarel Bekropa. CkansipHoe
IIPOU3BEACHUE BEKTOpPOB. JIeMCTBHUS HaJx BEKTOpPAMM, 3aJaHHBIMU CBOUMH
KoopauHaTtaMu. lcronp30BaHME KOOPAMHAT W BEKTOPOB IIPU  PELICHUU
MaTEeMaTUYeCKUX M MPUKIAIHBIX 3anad. KontposiwsHas pabota Ne5S Ha Temy: «
KoopauHnaTel 1 BEKTOPBI».



Y4yeOHO — MeTOAUYECKOE O0ecTIeueHne

IlepeyeHb OCHOBHOM JINTEPATYPbI

1. Jlagasa A. A. Martematuka[DJaeKTpoHHBIH pecypc]: ydeOHMK i
CTYJICHTOB 00pa30BaTENIbHbIX YUYPEKIECHUNH CpeaHero mpodecCHOHaIbHOTO
obpazoBanus / - 3-¢ u3a., ucnp.u jgom. /A.A. Hagasn. — M:. UHOPA - M.2019. -
544, c. —Pexwum noctyna: http://znanium.com

IlepeyeHb 10MOJIHUTEILHOI JIUTEPATYPHI

1. Jlamasa A. A. COopHUK 3a71a4 10 MaTeMaTHKE [DJIEKTPOHHBIN pecypc]:
ydgeOHOe TocoOue il CTYACHTOB YUPEXKACHUN CpPEeaHEro MpodecCHOHATBHOTO
oOpazoBanus / A.A. JlanasHs. - 2-¢ 3. - Mocksa : ®OPYM: NHOPA-M, 2021.-
352 ¢. — Pexxum noctyna: http://znanium.com

Ilepeyennb y4eOHO-METOAMYECKOTO O0eCTIeYeHUsA

1. IOxno H.C. Maremaruka [DnexktponHbii pecypc]: Yueonuk / H.C.
Oxno. — M.: HHUIl HMH®PA - M., 2022. — 204c. - Pexum pocrymna:
http://znanium.com

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH

"UuTepHer"

1. DnekTpoHHO-0MOIHOTEYHAs cucTeMa Znanium.com  http://znanium.com
2. YuuBepcuretckas oudanoreka ONLINE  http://biblioclub.ru

3. DnekTpoHHO-0MOIMOTeUHas cuctema «Jlanby https://e.lanbook.com

4. YML KT http://umczdt.ru



http://znanium.com/
http://biblioclub.ru/
https://e.lanbook.com/
http://umczdt.ru/

Y4eOHO — TEMAaTHYECCKUI TIJIAH

Homep Tema KosauvecTBo
TeMbI 4acoB
1 cemecTp
1. Pa3BuTre noHsATHUS O YKCTe 2
2. KopHu,crenenu u gorapu@msr 4
3. OyHKIMHU U Tpauku
4. VYpaBHEeHHsI U HEPABEHCTBA 6
S. KomOuHnaropuka
6. DONeMEHThl TEOpPUU BEPOATHOCTEH M MaTEeMaTHYECKOMH
CTaTUCTUKHU
7. [IpomexxyTounas arrectanus — JloMalHsas KOHTPOJIbHAsS
pabota
2 cemecTp

1. OCHOBBI TPUTOHOMETPUU
2. Hauana MaremaTuyeckoro aHaiansa 12
3. WuTerpan u ero npuMeHeHNe 10
4, [IpsiMbIE ¥ TTTOCKOCTH B IPOCTPAHCTBE
5. MHOTOTpaHHHUKY U KPYTJIbIC TeIa
6. Koopaunatel 1 BEKTOpBI
7. [IpomexxyTouHast arTecTanus - SK3aMeH

HTtoro 34




TemaTH4yeckoe IJIAHUPOBAHUE

Matemaruka (2534)
1. Jamasa A. A. Marematuka[DneKTpoHHBIH pecypc]: y4eOHHK I CTYJIEHTOB OOpa30BaTCIbHBIX YUPEKJACHUN CPEIHETO
npodeccuoHanbHOr0 00pa3oBanus / - 3-¢ u3l., ucnp.u gon. /A.A. Hamasa. — M:. UH®PA - M.2019. - 544, c. —Pexum
nocryma: http://znanium.com

2. Jlamasa A. A. COOpHHK 3a7a4 1O MaTeMaTHKe [DIEKTPOHHBIA pecypc]: yueOHOe mocoOue sl CTYACHTOB YUpEKICHHIMA
cpenHero mpodeccruonansHOTO 00pa3oBanus / A.A. JlamasH. - 2-e m3a. - Mocksa : ®OPYM: MH®PA-M, 2021.- 352 c. —
Pesxum noctyna: http://znanium.com

IliannpyemMble pe3yJibTaThbl 00y4eHHUs Buasi

Ne | Koua Jdoma U
ypo | "BO Copepxxumoe maTepuajia tee (bopm

Kka | daco 3aJlaHu IIpenmerHbie MeranpeamMerHble bl
B e KOHTPO

JIsl

| cemecTp

1. Jamassu A. A. MaremaTtuka| DJIeKTpOHHBIN pecypc|: YI4EOHHUK i CTYJIEHTOB 00pa30BaTEIbHBIX YUPEXKICHUM CpPeIHEro MpodhecCHOHATBHOTO
oOpazoBanus / - 3-¢ usn., ucnp.u jom. /A.A. Jlanasa. — M:. UH®PA - M.2019. - 544, c. —Pexxum nocryma: http://znanium.com- 3anstust Nel-60

Pa3BuTHne noHATHS 0 YHCJIe. (2 1)

MaremaTtuka B HayKe, TEXHUKE, JKOHOMHUKE, Pa6ora | Bemmonaars
UH(POPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKOM c koHc | apudmernueckue neiictBusa | PerynsituBHbIe:
nesitenbHOCTH. Lenu u 3amaun n3ydeHuss MaTeMaTHKU HexTom | HAI YHCIaMH, coYeTast OLICHUBATh
npu ocBoeHnu npodeccuit CI1O u cnennanbHOCTER YCTHBIE U INCbMEHHBIE IIPABUJIBHOCTD
1 1 | CIIO. npueMsl opmynnpoBaTh BBIIIOJIHEHMS JIEHCTBUN CP
[enble u panoHaIbHBIE YHCTIA. [1] CBOICTBA U IPU3HAKU Ha ypOBHE aJ€KBaTHOU
$1.5- JIETMMOCTH LIEJIBIX YUCEN PETPOCIIEKTUBHOMN
1.7 Ha HaTypaJIbHOE YHUCIIO. OLICHKH.
2 2 Nel.14, | [IpumeHsTH NpU peLIeHUH CP



http://znanium.com/
http://znanium.com/

1.15
Pemen
ve 3a1a
HHl Oe
3 TOYHO
ro y4er
a morpe
IIHOCTE

v

JlelicTBUTEIbHBIC YHCIIA.

51
[1]
$1.5-
1.7
Nel.l6-
1.21
Pemen
ne
3aJIaHn
174 C
TOYHBI
M
Y4ETOM
rnorpe
IIHOCTE

(v

[Tpaktnyeckas pabora Nel «Apudpmernueckue necTus
HaJ YUCJIaMH, HaX0KJIEHUE MPUOIIMKEHHBIX 3HAUEHU I
BEJIMYMH U MOIPEUIHOCTEN BBIYMCIIEHNH, CPABHEHUE
YHCIIOBBIX BBIPAKEHHH.»

nu
[1]
$16.1-
16.2
Nel6.4,
16.5
Cosnaun
ue
Mpe3eH
Taluu
o

3aJ1a4 Ha oTpeziesieHue
(axTa 1eIMMOCTH YHUCel.
Pemrate 3agaun Ha
HAaXO0JIEHUE OCTaTKOB OT
JIEJICHUS YUCIIOBBIX
BbIpakeHM. Pemars
JTUHEIHbIE, KBaJpaTHbIC U
JPOOHO-PAIIMOHATBHBIX
YpaBHEHU U HEPABEHCTBA.
Pemate 3amauu ¢
MTOMOIIBIO YHCTIOBBIX
HEPABEHCTB U YPABHEHUH C
OJHOM EPEMEHHOMN.

Ilo3naBaTenbHbIE:
CTPOUTH PEUYEBOE
BBICKA3bIBAaHUE B
YCTHOM U MUCbMEHHOMN

dbopme.

KomMMmyHukaTuBHbBIE:
KOHTPOJIMPOBATh
NecTBUS mapTHepa

CP

CP




TEME: «

Hcropu

s

OTKPBIT

us KU»
KommnekcHsle yncna [1] BBINONHATE BBIYUCICHHS C

$16.1- | KOMIUIEKCHBIMH YHCIIAMH:

16.2 CIIO)KCHHUE, BRIUNTAHHC,

Nel6.1, | ymHOXKEHUE, IETICHUE.

16.3 N300paxaTh KOMIJIEKCHbIE JI
[Tpaktudeckas padora N2 « [leiicTBus Hax BbImon | yMcia ToukaMu Ha
KOMILICKCHBIMH YHCIIaMH 3a/IaHHBIMU B HEHHE | KOMIUIEKCHOW TIOCKOCTH.
anreOpandeckor popmey. 3aganu | Haxoaute kopHU

it o KBaJPaTHBIX YPaBHEHHI C

TEME. « | OTPULATEIbHBIM

JIeHCTB | JUCKPUMUHAHTOM.

usl Haj

KOMILIIE

KCHBIM

u

quciaam

m» CP
KonTponbHas pabora Nel na temy: «Pa3surue nonsrus | [1]
0 YHCIIeY. $16.1-

16.2 CP

KopHu, crenenu u jjorapudmsoi.(284)

KopHu u crenenu [1] dopmynupoBaTh

$6.1 OMNpEeNeICHNE KOPHS U PeryasiTuBHbIE:

No 6.1 | CBOHCTBA KOpHEHL. OICHUBAT

BbraucnsaTe u cpaBHUBATH
(a,0)ITo MPaBUILHOCTD i

ATroTOB

KOpHH, ACIATh IPUKUIKY

BBIIIOJIHEHUSI AeicTBUI




Ka coo0
LICHMS
Ha TEM
y«3Hau
eHHE U
UCTOPH
[TOHATH
i
jorapu

bma

CaolicTBa KOpHEW HATypaJIbHOM CTETICHU U3 YHCIA.

[1]
$6.1
Ne 6.1

(,r)

10

CreneHu ¢ pallMOHAIbHBIMU MTOKA3aTeNIMH, UX
CBOMCTBA.

[1]
$6.1
Ne 6.2(
a,0)

11

Cremnenu ¢ JEeHCTBUTEIIBHBIMU MMOKA3aTEIIIMU

[1]
$6.2
Ne 6.2
(1)
Pemen
ne
3aJJaHu
174 Ha
npeodp
a3o0BaH
ne
BBIpaX
eHU

3HAYCHUsST KOPHSI.
[TpeoOpa3oBEIBATH
YHCIIOBBIC U OYKBEHHBIC
BBIPA)KEHUS, COJIEpIKAIUE
CTCIICHU W PaJIUKaIIbI.
3anuchIBaTh KOPEHb N-i
CTCIICHU B BHJIC CTEIICHH C
JIPOOHBIM TTOKA3aTeIeM U
Hao000pOT.

Ha YpPOBHE aJICKBATHOM

PETPOCIIEKTUBHOMN
OLICHKH.
IMo3znaBareanHbIe:
CTPOUTH peueBoe
BBICKA3bIBaHUE B

YCTHOM W TNHUCbMEHHOMU
dbopme.

KomMmyHunkaTuBHbIE:
YYUTBIBATE PA3HBIE
MHEHHUS U CTPEMUTHCS K
KOOpAWHALIUU
pa3JINYHbIX NO3ULUI B
COTPYAHUYECTBE.

CP

CP

CBo¥CTBa CTEIICHU C JIECTBUTEIBHBIM IIOKA3aTEISIMU U

[1]




12

UX CBOMCTBa

$6.1
Ne 6.3

13

Jlorapudm.Jlorapudm uncna.

[1]
$6.3-
6.5

Ne 6.11
6.12

14

OcHOBHOE J'IOl"apI/I(bMI/I‘ICCKOC TOXAECTBO.

[1]
$6.3-
6.5

Ne 6.13
Coznan

ue
IpPE3eH
Taluu
o
TEME!
«JIorap
ubMuy
eckas
crMpan
b».)

[1]
$6.3-

6.5
Ne 6.14

15

JlecsiTuuHble U HaTypajibHbIe Jorapu@msl. [IpaBuna
necTBUi ¢ JorapupmMamu.

[1]
$6.3-
6.5

Ne 6.14

16

[IpaBuiia aeiictBuii ¢ norapupmamu. Ilepexon k HoBoMy
OCHOBAHUIO

[1]
$6.3-

DopMyIHpOBaTh
omnpenencHue Jorapupma u
MPUMEHSTh OCHOBHOE
norapudMuieckoe
TOXJIECTBO. 3HATh CBOWCTBA
J0Tapu(MOB U TEOPEMBI O
norapudmax, a TaKxe
(hopMyIIBI IEpEex0Jia OT
OJTHOTO OCHOBaHUS
norapudma K Apyromy.

PeryasituBHbie:
OIICHUBATH
MPaBUIbLHOCTh
BBIIIOJIHEHUST AeiCTBUHU
Ha YpPOBHE aJICKBaTHOM

PETPOCIIEKTUBHOMN
OLICHKH.
Ilo3HaBaTenbHbIE:
CTPOUTH pedeBoe
BBICKa3bIBaHHE B

YCTHOW M NHMCBMEHHOHN
dbopme.
KoMmyHukaTuBHbIE:

KOHTPOJIUPOBATh
NeiicTBUs apTHepa.

CP

CP

CP




6.5
Ne 6.15

17

[IpakTuueckas pabora Ne3 «BrruucieHne u CpaBHEHHE
KOpHEW. BhINonHEeHe pacueToB ¢ paiuKalaMm».

[1]
$6.16
Pewren
ue
3aJlaHu
H  Ha
npeodp
a30BaH
ue
jorapu
bvuue
CKUX U
nokasa
TETBHBI
X
ypaBHE
HUU W
HepaBe
HCTB

CP

18

[IpakTuueckas pabora Ne4 «[IpeoOGpasoBanue
palMOHATIBHBIX, UPPALIMOHATIBHBIX CTETIEHHBIX,
MOKAa3aTeNNbHbBIX U JOrapu(PMUUECKUX BBIPAKEHUN».
[TpeoOpa3oBaHue Moka3aTeIbHBIX BBHIPAKECHUH.

[1]
$6.3-
6.5

Ne 6.17

CP

19

Hpeo6pa3OBaHHe IMOKa3aTCIbHBIX BLIpa)KeHHfI.

[1]
$6.3-
6.5

Ne 6.18

CP

20

[IpakTuueckas padora Ne5 «IIpeoGpazoBanue
JOTapU(PMHUUECKUX BBIPAKECHUIN.

[1]
$6.3-
6.5

CP




Ne 6.19

Cocras
JeHue
KpOCCB
opna
o
TeMe:
«Kopn
H,cTerne
HU ©
jorapu
(MBI
KonrponbHast padora Ne2 na temy: « Kopuu, crenienun u | [1] $
JorapuMbD». 6.1,
21 6.3-6.5 CP
DOyHKUUM U Tpaduku
Oyukimn.OcHOBHBIE  TOHATUS W ompenencHus. | [1] $ OmnepupoBath NOHATUSAME: | PeryasiTuBHbIE:
CaoiicTBa (hyHKIMH. 5.1-5.6 | pyHKUMS, apTyMEHT U YMETb
Ne5.1, | 3HaucHHe pyHKIMH, OpPHEHTHPOBAThCS B
99 53 obuacTb onpeseNeHus Pa3IUIHBIX
MHOKECTBO 3HAYCHUI UCTOYHHKAX
[IpoMexxyTku  MOHOTOHHOCTH,  HamOombimee U | Kaprou (bysKimm, rpaduk wHpOpMAIHH,
HaMMEHbIIee 3HAYCHHS TOYKHU IKCTPEMYyMA. | ki 3ABHCHMOCTH, TpaduK IUTAHUPOBATH
23 I'paduueckas nHTEpIIpETAIUS. GyHKIMHU, HYTTH (QYHKIINH, MOHOJIOTHYECKHH CP
O6patabie  ¢yukiun. OcHOBHbIe TOHSATHS | | [1] $ MPOMEKYTKH OTBET
onpenenenus. I'padpuk oOpatHoii HyHKIMH. 5.7- 3HAKOMOCTOSIHCTBA,
5.10 Bo3pacTanne Ha qHciopoM | I103HABATENBHbIE: B
Nos.13, | mpomexyTke, yObiBanue Ha | 24CTP SISBIKOBBIMH
24 5.17 YHCIIOBOM TIPOMEXKYTKE, CpeACTBaMU-  yMCHHC CP
HanGONbIIee U HAUMeHpIee | 10 110 JIOTHIHO
25 Apudmernueckue onepaunu HaJ GpyHkuusamu. Crnoxnas | Coznan CP




byHKIIHS.

ue
Mpe3eH
Talun
o
TeEME:
«DneMm
eHTapH
BI€
yHKIL
150505

26

CrenenHnast GyHKIMS,e€ CBONCTBA U rpaUKu.

[1] $
6.2.
Ne6.5

27

[Toka3zarenpHas GyHKIHS, €€ CBOMCTBA U rpaduKH.

[1] $
6.3.
Ne6.6-
6.8

28

Jlorapugmuueckas pyHKIUS,ee CBOWCTBA U IpadUKu.

[$
6.4
Ne6.9,
6.10

29

Tpuronomerpuueckue CBOMCTBA W

rpaduxmu.

byHKIIMH, UX

[1]$
7.14,
7.15

30

OOpaTHble  TPUTOHOMETPHUYECKHUE
CBOICTBa U rpaduKu.

byHKIIUH,  UX

Kaprou
KU

31

[TpakTnueckas
rpauKoB».

pabora  Ne6 «[IpeobpazoBanue

[1]$
5.4

32

[Tpaktuyeckas pabora Ne7 «Iloctponue rpaduxos

[1] $

3Ha4YeHue (QYHKLIUHU Ha
YHCIOBOM ITPOMEKYTKE,
nepuoandeckas QyHKIHS,
NEpUO/l, YETHAS U HEUETHAS
$ynkuun;

OnepupoBarh NOHITUIMHU:
npsiMasi 1 oopaTHas
PONOPIMOHATBHOCTB,
JMHEWHas1, KBaJlpaTu4Hasi,
JorapupMuUecKas u
nokasaresnabHast QyHKIUH,
TPUTOHOMETPHUYECKHE
GbyHKIIH.

Onpenenars 3HaYCHUE
(GYHKLIMHU 1O 3HAYEHUIO
apryMeHTa Py Pa3IuIHbIX
crioco0ax 3aJjaHus
(GyHKIIH.

Crpouts rpaduku
U3YyYEHHBIX (QYHKIMH.
OnwuceiBath 10 rpaduky U B
IPOCTEUIINX CIyYasx 10
(dhopmyIie MOBEICHHE U
CBOMcTBa (PyHKIUH,
HAXOJUTb 110 TpapuKy
GbyHKIIMM HanOOIbIITHE U
HaMMEHBIIINE 3HAYCHUSI.
Ctpoutb 3cKku3 rpaduka
dynxumm,
YAOBJIETBOPSAIOIIECH
MIPUBEJICHHOMY Ha0Oopy
yCIOBHH (IPOMEXYTKH
BO3pacTaHus/yObIBaHUS,
3Ha4YeHue QYHKIUH B

H3J1araTb CBOIO TOUKY
3pEeHUs, UCIOJIb30BATh
aJIcKBaTHBIC
SI3BIKOBEIC;

KoMMmyHuKaTHBHBIE:
OBITH TOTOBBIM K
CaMOCTOSTEILHOMN
nH(pOpPMaIMOHHO-
[103HABATEILHOMN
JEATEILHOCTH.

CP

CP

CP

CP

CP

CP

CP




GYHKIIHI.

5.1-
5.10
Bremon
HCHUE
3aJ]aHU
H 1o
TeEME:
«Tpum
epbl
yHKIL
HOHAJIb
HBIX
3aBHUCH
MOCTEH
BpeaJIb
HBIXIIP
olecca
X )31
SIBJICHU
X

33

KontponbHast pabora Ne3 Ha Ttemy: «DyHKUUU U
rpaduKm.

[1]$
5.1-
5.10

3aJaHHOM TOYKE, TOYKHU
9KCTPEMYMOB, HYIIH
GYHKINW U T.11.);

CP

YpaBHeHus1 1 HepaBeHCTBA (6 1)

34

PaBHOCUIIBHOCTD ypaBHeHHfI, HCPABCHCTB, CUCTCM.

[1] $
4.1-4.3

35

PaHI/IOHaJ'H)HI)Ie YpaBHCHUSA U CUCTCMBI.

[1]$
4.14.2

36

HppanroHanbHbIE YPABHEHHS U CHCTEMBL.

Brimon

Pemars panuoHanbHble,
MoKa3aTelbHbIE U
JorapupmMuUecKue
YpaBHEHHUS U HEPABEHCTBA,

PeryasiTuBHbie:
OcymiecTBIATh
HUTOTOBBIN u
MOIIArOBbI KOHTPOJIb

CP




HEHUE
3a/1aHu
i 1o
TeMe:
«Hppa
LHOHAT
bHBIC
ypaBHE
usi
CUCTEM
bI»

37

[TpakTuueckas pabota Ne§ « Pemenue
WMPPALMOHAILHBIX YPABHEHUN U CUCTEM.

[1] $
4.4
Ned4. 17

38

ITokazaTenpHbIE YpaBHCHHA U CUCTCMBEI.

[1]$
6.7

Ne6.21,
6.22

39

[IpakTuueckas padota Ne9 « Pemenne mokazaTenpbHBIX
YpPaBHEHUU U CUCTEMY.

Brmon
HEHUE
3aJIaHn
174 no
TEME:
«IToka3s
aTeJbH
13
ypaBHE
HUS
CUCTEM
BI»

40

[IpakTuueckas padora Nel( «Pemienne moka3aTebHBIX
U JIOTOPU(PMUYECKUX YPaBHEHUN U CUCTEMY.

[1]$
6.7
Ne6.25,

CUCTEMBI.
Hcnonp30Bath METOABI
pelIeHNs] ypaBHEHUM:
MIPUBEJICHUE K BUY
«IIPOU3BEACHHUE PABHO
HYJIIO» WUJTU «4aCTHOE PaBHO
HYJIIO», 3aMeHa
MEePEMEHHBIX.
Hcnonp30BaTh METOJ
WHTEPBAJIOB JIJIsl PEIICHUS
HEPaBEHCTB;
Ucnonp3oBath
rpaduyecKuil METo IS
IPUOIMKEHHOTO PELIEHUS
YpaBHEHUI U HEPABEHCTB
BrimonasaTe ot00p KOpHEH
YpaBHEHUI WM PEIICHUN
HEPaBEHCTB B COOTBETCTBUU
C JIOTIOTHUTEIbHBIMU
YCIOBUSIMU U
OTPaHUYEHUSMH.

0 pe3yJIbTaTy.

Ilo3naBaTenbHbIE:
Crpoutb peueBbie
BBICKA3bIBAHUS B

YCTHOW Y MUCbMEHHOMH
dopme.

KomMmyHukaTtuBHbIE:
YuureiBaTh  pasHble
MHEHUS U CTPEMUTHCS
K KOOPJAUHALINH
Pa3IMYHBIX MTO3HUIUN B
COTPY/JHHYECTBE.

CP

CP

CP




6.26
[1]$
6.7
Panmonansueie HepaBeHCTBA. OCHOBHBIE PUEMBI UX Ne6.27,
41 penieHusi. MeTo1 HHTEPBAJIOB. 6.28
[1]$
Wppannonanbubie HepaBecTBa. OCHOBHBIE ITPUEMBI UX 41,43
42 pELIeHMSL. Ne 4.18
[1]$
[Toka3arenbHble HepaBecTBa. OCHOBHbBIE IPUEMBI UX 4.4
43 penieHusl. Ne 4.19
Koncne
44 Jlorapugmuueckue U NoKa3areiabHble HEPABEHCTBA. KT
Breimon
HEHUE
3aJlaHu
10
TeMe:
«JIorap
nupmuya
€CKHe U
MoKasa
TEJbHBI
[IpakTuueckas padbora Nel 1 «Jlorapupmuyeckue u e
NOoKa3areNnbHble HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX HEpaBe
45 pEIICHUS. » HCTBay.
[IpaxkTuueckas padora Nel2«Pemenne nokasareiabHbIX, [1]$
UPPALMOHATIBHBIX U JIoTau(MUYECKUX ypaBHEHU, 41,43
46 HEPAaBEHCTB U CUCTEM YPaBHEHU). Ne 4.20
[Ipaktuueckass padora Nel3«KontponbHast pabora Ned
Ha TeMy: YpaBHEHUS U HEPABEHCTBAY.
47

CP

CP

CP

CP

CP

CP

CP

KomOunaropuka




[1] $ Pemate koMOMHATOpPHBIE PeryasiTuBHbIe:
15.1- 3ajjauu MeToJloM nepedopa | OcylecTBIATh
15.3 U 110 TIPAaBUIIY YMHOXKEHUSI | UTOTOBBIN U
48 OCHOBHBIE TIOHATHSI KOMOMHATOPUKH. Ne 15.6 Szigﬁiiizemne N — EgH;g;EEITP;f;HTPOHB CP
[11$ JUIs pelIeHus
15.1- KOMOWHATOPHBIX 337134 C ITo3naBaTebHbIe:
. 15.3 MTOMOIIIBIO TTOICUETA YK CIIa Crpouts peuepble
3anaun HA MOJCYET YHCIIA PASMELICHHUIT, NEPECTAHOBOK, | N 157 | paswemenmii mepecTanook | BPICKA3bIBAHHA B }
49 COUYCTaHMI. M COUCTAHMIL YCTHOW ¥ MUCbMEHHOMN CP
[1] $ dbopme.
154
KoMmmyHuKaTuBHBIE:
Ne Y4uThIBaTh pa3Hble
50 Pemenue 3a1a4 Ha mepe®op BapUaHTOB. 15.16 MHEHHUS U CTPEMUTHCS Cp
[1] $ K KOOpAWHAIMH
15.1- pa3IMYHbIX NO3ULUH B
®opmyna 6unoma HerotoHa. CBoiicTBa 154 COTPYJIHUYECTBE.
OMHOMUHANBHBIX KO3 punneHToB. TpeyroabHUK Ne
51 ITackans. 15.14 CP
[1]$
15.1-
IpakTuueckas pabora Nel4« Penrenne kom6unatopusix | 19.4
3a1a4. Pa3menienus, coueTanus 1 nepecTaHOBKH. Ne
52 bunom Herotona u tpeyronpnuk [lackans». 15.16 CP
KonTponbnas pabota NeS Ha temy: «KomOuHaTopuka.
53 CP
JJIeMEeHThI TEOPUHU BEPOSITHOCTEH U MATEMATHYECKONH CTATUCTUKH
[1]$ [TpuBOIUTE MpUMEPHI PeryasituBHble:
15.5- CIIy4aliHBIX, JOCTOBEPHBIX U | OCYyIIECTBIATH
54 CoObITHE, BEpOSITHOCTH COOBITHSL. 15.11 HEBOSMOXKHEIX COOBITHIA. MTOTOBBIM 1 CP




15.30

3HaTh ONpe/IeIeHUe CyMMBbI

MOIIAarOBLIN KOHTPOJIb

Y TIPOU3BENICHUS COOBITUH. | 110 pE3yJbTary.
IMoaror | 3HaTh OomNpeeaeHUE
OBKa COOBITHS B KJIACCUYECKOM IosHaBaTeIbHbIE:
cooGmy | MOHMMAHHH. Pemars 3anaun S;EE:;; Ea?;}?}:e
Ha BBIYMCIICHUE . .
cHuA BEPOSTHOCTEH COOBITHIA YCTHOM H ITMCEMCHHOM
Ha O3HaKOMHUTBCS € bopwme.
TEMY: NPEACTABICHUEM YHCIOBBIX | pooyivyHHKATHBHDIE:
«l, JAHHBIX B BUJIE TAOJIULIBL, VUUTBIBATS PA3HBIE
ClI0KeHHE M YMHOXKEHHE BeposATHOCTeH. ITomsrue o | DEPHYI | AHATPaMMBL, rpaduKa M UX | \yoryg y CTPEMMTBCS
55 HE3aBUCHUMOCTH COOBITHSI. T XapaKTCPUCTHKAMH, K KOOpJUHAINH CP
[1]$ Pemartp npaktudyeckue PA3NHYHBIX O3MITHH B
15 1p. | MM Ha 00paboTKy COTpY/IHIYECTBE.
[Tpaktueckass paborta NelS«J/luckperHast ciydaiiHast 9YHUCIIOBBIX TaHHBIX,
BEJIMYMHA, 3aKOH ee pacrpeneineHus. YucioBsie 15.15 BBIMHUCIICHUC X YUCIIOBBIX
XapaKTEPUCTUKH JUCKPETHOW CIIy4YalHOM BEJIIMYUHBI. Ne XapaKTCPUCTHK.
56 [TonsiTrie 0 3aKOHE OOJBIINX YHCET. 15.35 CP
3anucu
[IpencraBiaenne  JaHHBIX  (TaONUIBI,  JUArpaMMBI,
rpaduku), TeHepalibHas COBOKYIHOCTb, BBIOOpKA, B
cpennee apudmernueckoe, Memuana. Ilomstue o | TCTPaA
57 3a/1a4aX MaTEMaTUYECKON CTaTUCTUKH. " CP
[1]$
15.5-
15.15
[Tpaktuyeckas pabora Nel6«Pemenue mpakTHYECKHX Ne
58 3aJ1a4 C IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOBY. 15.37 CP
[1]$
KonTponbhas pabota Ne6 Ha TeMy: «DieMEHTHI TEOPUHU 15.5-
59 BEPOSITHOCTEH U MaTEMAaTUYECKON CTAaTUCTUKMY. 15.15 CP
60 HToroBasi KOHTpOJIbHAs paboTa
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OCHOBBI TPUTOHOMETPHUH

Ne IInanupyemsble pe3yJbTaThl 00y4YeHHs Bust
* | Koa Joma n
YPO | _po 1IHee dbopm

Ka Coaep:xumoe marepuajia
4yaco 3aJaHu bl
IIpeaxmeTHbIC MeTanpeamMeTHbIe
B ¢ KOHTPO
JI
[1]$
7.1-7.3 | BeiBonuTh GOpMYIIBI PeryissTHBHbIE:
No7.7, npuBeieHUs. BIBOAUTH yMeTh
7.8 (popmyBl CyMMBI 1 OPUEHTUPOBATHCS B
Brimon Pa3HOCTU CUHYCOB, pa3INYHbIX
HEHUE KOCUHYCOB. [TpuMeHsTh HCTOYHMKAX
CO00Il | TPUTOHOMETPUYECKHE MHMOPMAIIHH,
CHUA popmyutbr st IJIAHUPOBATh
HaTeMy | npeoOpasoBaHMs MOHOJIOTHYECKUHN
. TPUTOHOMCTPHYCCKUX OTBET.
«Hctop | BeIpaXkeHUM.
st KoHcTpynposats Ilo3HaBaTenbHbIE:
pPa3BUT | DKBUBAJICHTHBIEC PEUEBBIC BIaACTE  A3BIKOBBEIMH
ust BBICKA3bIBaHUS C CpeacTsamMu-  yMCHHC
TPUTOH | MCIIOJIb30BaHUEM TO1HO, JIOruHO
Pannannas mepa yrina. BpamarenbHoe IBUKEHHUE. OMETpH | anreObpandeckoro u u3narate CBOIO TOHYKY
1 2 | CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHUCIIa. 503 rE€OMETPUUYECKOTO SI3bIKOB. | 3PEHHUA, HCII0JIL30BATh CP
[1] $ a/IcKBaTHbBIE
7.3 SI3BIKOBBIE.
Ne7.12, KommyHukaTuBHbIC:
2 2 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXKJIECTBA. 7.16 OBITE TOTOBBIM K Cp



http://znanium.com/

DopMyIIbI IPUBEICHUS.

[1]
7.5-7.8
Ne7.23,
7.25

Cunyc, KOCMHYC, TAHT€HC, KOTAHTE€HC CYMMBI U
Pa3HOCTHU JBYX YIJIOB.

[1]$
7.9
Ne7.30

CHHYC ¥ KOCHHYC JJBOMHOIO yrija.

[1] $
7.9
Ne7.36

CDOpMy.]'ILI ITOJIOBHHOTI'O apryMEHTA.

[1]$
7.10
Ne7.37

[IpeobpazoBanme CyMMBbI TPUTOHOMETPHUIECKUX

(GyHKLUH B IpOU3BEICHUE U IPOU3BEICHHE U 00paTHO.

[1]$
7.11,
7.12
No7.38,
7.51

BripaxkeHue TpuroHomMeTpuieckux GyHKIU yepes
TAHT€HC TTOJIOBUHHOTO apTyMEHTA.

Koncne
KT

CaMOCTOSITEILHOU
MH(POPMAIMOHHO-
[M03HABaTEILHOM
JIeSITCIIBHOCTH.

CP

CP

CP

CP

CP

CP

[Tpeobpa3zoBanre IPOCTEHIINX TPUTOHOMETPHUUECKHIX
BBIPAKCHUI.

[$
7.1-
7.12
Ne7.46,
7.55

10

OOpaTHble TPUTOHOMHTpHUYECKHE (QYHKIUU:
apKCUHYC,apKKOCHHYC,apKTaHI€HC.

[1]$
7.15
Ne7.58,
7.59

IIpoBoNTH TOKa3aTEIBHOE
pacCcyXJIeHHE O KOPHSIX
MPOCTEUIIINX
TPUTOHOMETPUUYECKUX
ypaBHeHUH. Pemars
TPUTOHOMETPUYECKHUE
YpaBHEHUS U MPOCTEUIIINE
HepaBeHcTBa. [I[pumeHaTs
TPUTOHOMETPUYECKHUE
(bOpMyITBI TSI pEIICHUS

PeryasitTuBHbie:
OLICHUBAThb
[IPaBUIILHOCTh
BBIITOJIHCHUS
JIECTBUSI Ha YPOBHE
aJIcKBaTHON
PETPOCIIEKTUBHOM
OLICHKU.

CP

CP




[1] $ TPUTOHOMETPHUYECKHUX Ilo3naBaTenbHbIE:
7.16 ypaBHeHul. Mcnons30Bath | pyaners 00IIMM
No7.60, | pa3iauyHble METOABI IS npHeMoM peleHus
11 IIpocreiimine TPUrOHOMETPUUECKUE YPABHEHHUSL. 7.61 peuieHus sanad CP
[1] $ TPUTOHOMETPUIECKHX '
[TpakTudeckast pabota Nel «Pemenue mpoctelnmx 7.17 YpPaBHEHUU. KOMMYyHHKATHBHBIE:
12 TPUTOHOMETPUYECKUX YPABHEHHI». Ne7.62 | Koncrpynposarhb JIOTOBapHBATHCS i CpP
Koncne | 9KBUBAJICHTHBIC PCUYCBHIC IPUXOUTH K 0OIIEMY
13 IIpocTelmnx TPUroHOMETPUUYECKHE HEPABEHCTBA. KT BbICKA3bIBAHUS C PELICHHIO B CP
[TpakTiaeckas padorta No2« Perenne mpocreimmx KapTtou | UCIIOJIB30BaHUEM COBMECTHOII
14 TPUTOHOMETPHUYECKUX HEPABEHCTB. KH anre6paﬂqecxoro 144 JEATEILHOCTH, B TOM CP
[1]$ r€OMETPUYCCKOIO SI3bIKOB. gpcie B CUTYalUH
7.16- Hcnonp3oBath CTOJIKHOBEHUS
1.17 (yHKIHOHATLHO- UHTEPECOB.
[TpakTrueckas padora Ne3« Pemenue Ne7.69, | rpaduueckue
TPUTOHOMETPUYECKUX YPABHEHU, CHCTEM YPABHEHHIA, 1.72 NPEACTABIICHUSA IS
15 HEPaBEHCTBY. pCIICHHUA U UCCIICIOBAHUA CP
[1] $ TPUTOHOMETPUYECKUXYPABH
7.1- €HUH, CUCTEM ypaBHECHUI.
7.17 [Ipumensars
TPUTOHOMETPUYECKHUE
bopMmyIbl U1
npeoOpa3oBaHUs
Koutponbaas pabora Nel Ha Temy: «OCHOBBI TPUTOHOMETPHICCKUX
TPUTOHOMETPUI». BBIPAKCHHIL.
16 CP
Hauana maremaTudeckoro ananausa (12 4)
[1] $ [TpuBOAUTE TIPUMEPHI CP
5.15 MOHOTOHHOM 4YHCIIOBOM PeryasituBHble:
CrocoOsI 3amaHus ¥ CBOMCTBA YUCIIOBBIX Ne5.40- | mocnemoBaTeIbHOCTH, BHOCHUTH HEOOXOIHUMBIE
17 IIOCJIEJOBATEILHOCTEM. 5.42 MMEIOIIEH Mpesen. KOPPEKTHUBBI B
18 ITonsiTve 0 mpezaesne Nocae10BaTENbHOCTH. [1] $ Haxoauts npousBoaHy0 NeiicTBHE TMOCle  €ro CP




5.16
Ne5.45

19

ITpaktrueckas padota No4«BrraucieHue npeaeiiony.

Kaptou
KH

20

[TonsiTe 0 MPOU3BOAHON PYHKINH, €€ TeOMETPUIECKUN
U QU3NYECKUIN CMBICII.

[1] $
9.19.2
Ne9.3-
9.4

21

[Tpaktuyeckas padora NeS«lIpousBoaHbie
JIEMEHTAPHBIX (DYHKIHIT».

[1] $
9.6
Ne9.16-
9.18

22

HpOI/IBBO)IHI)IC CYMMBGI, pa3HOCTHU, IPOU3BCACHU,
JaCTHOTIO.

[S
9.5
Ne9.12
Coznman
ne
ME3E€HT
anuu
IIoTeEME

«IIpon
3BOJIHA
1 U ee
puMe
HEHHUSI»

23

YpaBHeHUe KacaTelIbHOW K rpauKy (YHKIIMH.

[1] $
9.3
Ne9.6-
9.8

24

[TpuMeHeHne NTPOU3BOIHOMN K UCCIEIOBAHUIO (DYHKIMIA
Y TTIOCTPOEHUIO TPaUKOB.

[1] $
9.14
Ne9.61(

(GYHKIMH B TOUKE,
KacaTelbHYIO K rpaduKy
(GyHKLNHU, TPOU3BOAHYIO
byHkunu. BeraucnsaTs
IPOU3BOJIHYIO OJTHOUJIEHA,
MHOTO4JIEHa, KBaJPaTHOTO
KOPH$1, IPOU3BOJIHYIO
CYMMBI () yHKIIHH.
Bbruucnate npou3BoHbIE
AIIEMEHTAPHBIX QYHKIHN U
UX KOMOMHAIIMH,
UCTIONB3Ys CIIPAaBOYHBIE
marepuaisl. MccnenoBars B
IIPOCTEUIINX CIIyqasiX
byHKIIUU Ha
MOHOTOHHOCTbH, HAXOJIUTh
HauOOoJIbIINE U
HaMMEHBIIINE 3HAYCHUS
(GyHKIMH, CTPOUTH
rpaMKu MHOTOYJICHOB U
MPOCTEUIIINX
palMOHATIBHBIX (PYHKIMHI C
UCTIOJIB30BaHUEM armapaTa
MaTeMaTHYeCKOro aHaJIn3a.
OOBICHATD U
WITIOCTPUPOBATh MOHATHE
npenena pyHKIHUY B TOUKE.
[TpuBOANTE IPUMEPHI
GyHKIMH, He UMEIOIINX
npezena B HEKOTOPOi
TOYKE. BRIUUCIIATE IpeIensl
byHKINH.

AHanu3upoBaTh MOBEICHUE
(byHKIUH HAa pa3IuYHbIX

3aBEpILCHHUS HA OCHOBE
ydeTa Xapakrepa
C/ICITAHHBIX ONIHOOK.

Ilo3naBaTenbHbIe:

IPOBOANUTH CPaBHEHHE
U KiIaccU(UKALHUIO 10
3aJ]aHHBIM KPUTEPHSIM.

KomMmyHukaTuBHbIE:
YYUTBIBATH pa3Hbie
MHEHUS U CTPEMUTHCS
K KOOpAHWHALIUA
pa3IMYHbIX MO3ULUN B
COTPYAHUYECTBE

113

CP




a,B)
[1]$
[Tpon3BoiHBIE CIIOKHOW (DYHKIIMU M 0OpaTHOM 9.5
25 GyHKIHH. Ne9.14
[1]3
[TpakTtuueckas padora Ne6 «IIpumepsl ucions3oBarus | 9.11
IIPOM3BOJHON Ul HAXOXACHUS Hauilyqlero pemenus B | Ne9.51-
26 MIPUKJIATHBIX 3a/1a4axy. 9.55
[1]3
9.7,9.8,
9.12
Bropas npousBoiHas1, €€ TeOMETPUUECKUN U Ne9.58,
27 (bU3NIeCKUl CMBICII. 9.59
[MpakTrueckas padora No7 «Haxoxaenue ckopocts st | [1] Ne9.
28 nporiecca, 3aJaHHOT0 (GOPMYIIOi 1 rpaduKOM. 38,9.39
[1] Tna
Ba9
Kontponbhuast pabora Ne2 na Ttemy: «lIpomsBogHas
GYHKITHI.
29

ydacTkax o0nactu
onpexnenenusa. Haxoaure
aCHMITOTHI. 3aMKUCHIBATh
YpPaBHEHUE KaXKJA0M U3 3TUX
acUMMNTOT. Beruncnsare
3Ha4YE€HHE NTPOU3BOIHOMN
dbyHKIMH B TOUKE (110
onpenenenuto).Haxonurp
YIII0BO# KO3 DHUITEHT
KacaTeJIbHOH K TpaduKy
(GYHKIIH B TOUKE C
3aJJaHHOM aOCIICCOM.
[TpuBOIUTE IpUMEPHI
(GYHKUIMMA, SBISTFOITUXCS
HENPEPBHIBHBIMU, UMEIOIIUX
BEPTUKAIBHYIO,
TOPU30HTAIBHYIO
aCHUMITOTY. 3alUChIBaTh
YpaBHEHUE KaXXJI0U U3 ITUX
ACUMIITOT. YMETh 110
rpaduKy QyHKIUU
ONpPENENATh MPOMEKYTKH
HETPEPHIBHOCTU U TOUKHU
pa3phIBa, €CIIM TaKUE
nmerorcs. Haxonuts
IIPOU3BOJHYIO CIIOKHOU
¢byHKIMHN, 00paTHOM
¢dbynkun. Haxonute
MTHOBEHHYIO CKOPOCTh
JIBUKEHUSI MaTepUaIbHON
To4Ku. [ [puMeHATh MoHsATHE
IIPOU3BOJHON IIpU
pelIeHny 3ajau.

CP

CP

CP




HuTerpan u ero npumenenue (10 )

30

ITepBooOpa3Has. OCHOBHbIE CBOWCTBA NEPBOOOPA3HOI.

[1]$
10.1
Nel0.1
[Toaroro
BKa
Mpe3eHTa
100707 QI ()
TEME:
«HTerp
al U ero
PUIIOKE
HUSD)

31

Nuterpan. OcHOBHBIE (GOPMYIIbI HHTETPUPOBAHHUS.

[1] $
10.2-
10.5
Nel0.6-
10.11

32

®opmyna HeroToHa-JIeiiOHuma.

[1]$
10.9
Nel0.33-
10.38

33

[IpumeHeHne onpeeIeHHOro MHTerpaia st
HAXOKJCHUS TUIOIAIN KPUBOJIMHEHHON Tpanelyy.

[1] $
10.15
Ne10.74-
10.75

34

[Tpaktuyeckas padora Ne§ «[Ipumepsl npuMeHeHUs
MHTErpasia B (U3MKE U TEXHUKE.

[1]$
10.18
Ne10.86,
10.88

35

[TpakTiueckas padota Ne9 «IIpumeHneHnune unTerpaia K
BBIYUCIICHUIO (PU3MUECKUX BEIUYHMH U IUIOLIAICH».

[1]
Nel0.89,
10.99

Boruncnsats npubnmkéHHoe
3HAYEHUE IUIOIATN
KPUBOJIMHEWHOW Tpareuu
C TIOMOIIIBIO (POPMYJTBI
Herorona-Jleliouuna.
Haxoauts nepBooOpasHbie
AIIEMEHTAPHBIX (PYHKIIHIA.
Haxoauts nepBooOpasHbie
CyMMBbI (PyHKIIHH,
Mpou3BeIeHUs (PYHKIIUU Ha
YHCIIO U T. [I..

Haxonuth mpubmnxEHHOe
3HaYEHUE UHTETPaJIoB.
Pemars 3amaun Ha
MpUMEHEHHE UHTerpaa ais
BBIYUCIICHUS (PU3HUECKUX
BEJIMYMH.

PeryasitTuBHbI€:
BHOCHTD
Heo0X0INMBIE
KOPPEKTUBBI B
NEUCTBUE MOCJIE €ro
3aBEPIICHUS Ha
OCHOBE yuera

XapakTepa CIeJaHHBIX
OILINOOK.

Ilo3naBaTejibHbBIE:

HpOBOI[I/ITL CpaBHeHI/Ie
U KJIaCCH(PUKAIMIO T10
3aJaHHBIM KPUTEPHUIM.

KommyHukaTuBHbIC:
YUUTBHIBaTh  pa3Hble
MHEHUS U CTPEMUTHCS
K KOOpIUHAINH
pa3IMYHBIX MO3ULIMN B
COTPYJHUYECTBE

CP

113




Kontponbnast pabora Ne3 Ha Temy: «MHTerpan u ero
MPUIIOKEHUS.

[1] T'naB
alo

36 CP
HpﬂMble H IVIOCKOCTHU B IPOCTPAHCTBE
[1]$
8.1-8.4 | ®opmynupoBarthb PeryasiTuBHbIE:
Ne8.3, | onpenenenue pa3iau4gaTth Crocod u
8.4 NEepPIEHAUKYIISPHBIX pe3yibTaT AeHCTBHSL.
Co3man | IpsIMBIX, TIOCKOCTEH.
He DOpMyIHpOBATH ITo3naBaTesbHbBIE:
TIpe3eH | ompesereHne BJIAETH 00IINM
TalluM | NEPHEeHIUKYISIPHOCTH TIpUCMOM PCILCHH.
o IIPSAMOM M TNTIOCKOCTH.
TeMe: KommyHukaTuBHbIC:
«TTpsim OBITh TOTOBBIM K
e  u CaMOCTOSITENTbHOU
TOCKO I/IH(l)OpMaIII/IOHHVO-
— M03HABATENbHOM
IpOCTp JESTeTbHOCTH
aHCTBE
37 B3anMHOe pacnionokeHue npsMbIX B IPOCTPAHCTBE. » CP
[1]$
8.5
Ne8.11,
8.15
38 [TapannensHOCTh NPSMON U TIIOCKOCTH. Cp
[1]$
8.6
Ne8.17,
8.21
39 ITapaymienpHOCTD MIOCKOCTEN
40 [leprieHIUKYIIPHOCTH NMPSIMON W TUIOCKOCTH. [1] $ CP




[leprieHAMKYISIp M HAKJIOHHAS. YTOJ MEXKIY IPSIMON U
IJIOCKOCTBIO

8.7-
8.10
Ne8.26
CocraB
UTh
KpOCCB
opn

41

JIByrpaHHBII yroi. Yroi Mexay IJI0CKOCTSIMM.

[1]$
8.11
Ne8.42,
8.45

CP

42

[lepneHIMKyYISPHOCTD IBYX IUNIOCKOCTEH.

[1] $
8.12
Neg.47,
8.48

CP

43

[IpakTuueckas pabora Nel0 «IlapannensHblil nepeHoc,
CUMMETpPHSI OTHOCUTENIBHO MJIOCKOCTUY.

[1] $
8.15
Ne8.65-
8.67

CP

44

[TapannenbHOE TPOEKTHUPOBAHUE.

[1] $
8.13
Ne&.53-
8.56

CP

45

[Ipaktuyeckas padora Nell «Ilnomane oproroHanbHON
npoekuuu. M3o6paxeHne npocTpaHCTBEHHBIX UTyp».

[1]$
8.14,8.
18
Ne8.59-
8.61

CP




Kontponbnast pab6ora Ne3 Ha Temy:

«IIpssmble u

[1] Tna

46 MJIOCKOCTH B IPOCTBAHCTBEY. Ba 8§ CP
MHOFOFpaHHI/IKI/I H KpYIJIbBIC TEJIAa
[1] $12.1 | ®opmynupoBarh
Nel2.2- OIpeleJIeHue U NPUBOIUTH | PeryiasiTuBHbIE:
12.6 MIpUMEPbl MHOTOTPAHHUKOB. | BHOCHTh
[ToarotoB | @opmyIUpOBATH HEO0OXONMBbIE
Ka ompezeneHne U u300pakaTh | KOPPEKTUBHI B
npeseHTan | npusmy. opmyaupoBarb JEWCTBUE MOCIIE €T
uu ompezeNneHue U U300pakaTh | 3aBEpICHUS Ha
«[IpaBuib | mupamMuIy, yCEUCHHYIO OCHOBE yueTa
HBIC nupamuy. QopMynupoBaTh | XapakTepa CelIaHHbIX
MHOrorpa | ompejesneHue u u300paxarb | OIHOOK.
Bepmunsl. PeOpa. ['panu MHOrOrpaHHUKA. HHUKN» MIPaBUIIbHBIE
47 PasBepTka. MHOTOTpaHHUKY. Pemars Io3naBaTebHbIe: CP
[1] $8.19 | 3agaum Ha BBIYUCIICHUE TIPOBOUTE CPABHCHHC
Ne8.93- IJIONIAU HOBEPXHOCTH 1 KIACCH(HKALIMIO TIO
MHuororpaHHble YTIbl. BeITyKiible MHOTOTPaHHUKH. 8.96 pa3IMYHBIX 3a/laHHBIM KPUTCPHSIM.
48 Teopema Dilnepa. MHOTOTPaHHHUKOB. KoMMyHHKATHBHbI: CP
[1]$ Pacno3snaBaTbMHOTOrpaHHU VAHTBIBATH PasHbIE
12.2,12.4 | xu, Ha YepTEkKaAX, MOJEIIAX MHEHHS H CTPEMHTBCS
Nel2.8- U B peajbHOM MUDE. K KOOpAMHALH
12.12,12.2 | Moznennposare yciosne Pa3IMYHBIX MTO3UIIHI B
[Mpusma. [Ipsimast 1 HaknoHHast pu3Ma. [lpaBunbHas | 8 3a7a4M U C TIOMOIIIBIO COTPY/IHHYECTBE
49 npusma. [1nomaae noBepxHoCTH. qepTeka UM pUCYHKa, OIIHGOK. CP
[1] $ 12.3 | mpoBOAUTH
Nel2.18- JOTIOJTHUTCIIBHBIC
12.22 MOCTPOCHHUA B X0J€
50 [Tapannenenunen. Ky6. [Tnomane moBepxHOCTH. pewenus.. Ilpumenars CP
[Mupamuna. [TpaBueHas mupamuga. TeTpasap. [1] $ 12.5- | U3yUCHHbIC CBOICTBA
[1no1maas mOBEpXHOCTU. Y CEUCHHAsI MUPAMUIA. 12.7 T€OMETPUYECKUX QUTYD U
51 ITmoniagr MOBEPXHOCTH. Nel12.39- (bopmyn a4 pemeHns CP




12.41

Nel2.73-
12.75
H3rorosn
[TpakTrueckas padora Nel2 «CummeTrpun B KyOe, €HUe
napajuleJenuineie, IpusMe U nupamue. Moenein
[IpencraBienue o npaBUIbLHBIX MHOTOIPAHHUKAX. MHOTOTrpa
52 Ceuenus Ky0a, IPU3MBI U IUPAMHUIBDY. HHUKOB
[Tpaktnueckas padora Nel3 «{umuHap u KOHYC. [1] $
OceBble ceYeHMsI U CEUEHMUSI TapalIesIbHbIE 13.2,13.3
OCHOBaHUIO. Y CeueHHbIN KoHyC. Pa3BepTka Nel3.9-
53 HUJIUHAPA U KOHYyCca. BOKOBasi MOBEPXHOCThHY. 13.12
[1]$
13.5,13.6
[ap u chepa, ux ceuenus. Kacarenpnas miockocts | Nel3.39-
o4 K cepe. 13.43
[1]$
O6bem u ero uzmepenue. Popmyisl o0bemMa Kyda, 141,14.4
IIPSAMOYTOJIBHOTO ITapajuIeIICUIIe1a, IPU3MBI, Nel4.3-
55 AJTUHAPA. 14.8
[1]$
14.3,14.5
Nel4.22,
56 Dopmybl 00beMa MUpaMKia U KOHYyCa. 14.39
[Tpaktryeckas padora Nel4 «Dopmynsl miomiaaei [1] $ 14.6
MOBEPXHOCTEN WIMHAPA U KOHyca. DopMyIibl Nel14.49-
57 00BEMa 11apa U ImIouaau cepon». 14.52
[Tpaktuyeckas padora Nel5 «IlogoGue Ten. [1] T'naBa
OTHOMICHUS TUTOIACH TOBEPXHOCTEH 1 00HEMOB 14
58 IMOJOOHBIX TEI.
KoHTtponbHas pabota Ne4 Ha TEMY:
«MHOTOI'paHHUKH U TeJla BPAILEHUs».
59

rCOMCTPHUYCCKUX 3aaa4d U
3aaa4 C IMMPaKTUICCKUM
COACPpIKaHNE

CP

CP

CP

CP

CP

CP

CP

CP




KoopanHaTel 1 BEKTOPBI

[psimoyrosbHas (IekapToBa) cucteMa koopauHat B | [1] $
npoctpanctse. Dopmyna pacctostHus Mexay asymsa | 3.7,3.10
60 2 | TOYKaMmu.
NE
3.12,3.13
YpaBHEHUSI OKPYXHOCTH, dJUTHIICA, CHEPHI, No3.49.3.5
61 2 | IUIOCKOCTH | MPSIMOM. 4
[1]$ 3.2-
3.4
BexTopel. Moayne Bektopa. JlelicTBus Haj Ne3.16,3.1
62 2 | BEKTOpaMH. 7
[1]$ 3.6-
PaznoxxeHnne BeKTopa 1o HampaBJICHUSIM. YTOJ 3.10
Mexy 1ByMs Bekropamu. [Ipoekuust Bektopa Ha ocbh. | Ne3.40-
63 2 | KoopauHathel BeKTOpa. 3.42
[1]$ 3.11
CxkansipHoe npousBesieHue BeKTOpoB. JleiicTBust Hay | Ne3.45,3.4
64 2 | BeKTOpamH, 3aJJaHHBIMH CBOUMH KOOPIUHATAMH. 7
[1]
Hcrnonbs3oBaHue KOOPAUHAT U BEKTOPOB IIPU Ne3.69-
65 2 | pemeHMM MaTeMaTHYECKUX W MPUKIIATHBIX 3a/1a4. 3.75
[1] T'naBa
Kontponbnas padora Ne5 nHa temy: « Koopaunats! u 34
BEKTOPBD.
66 2

DopMyIMpoOBaThH
ONpeelIeHuss U
WUJUTFOCTPUPOBATH ITOHATHE
BEKTOPA, JJINHBI
BEKTOPA,KOJUIMHEAPHBIX
BEKTOPOB, KOMIUIAHAPHBIX
BEKTOPOB, PABHBIX
BEKTOPOB. BEINOIHATH
OIEpaLMK HA BEKTOPAMM.
Haxonuts pasnoxxenue
BEKTOpA I10 TPEM
HEKOMIUIAHAPHBIM
BekTOpaM. Vcrons30BaTh
BEKTOPHBIE METOJBI U
peuieHuy 3a1a4 Ha
BBIYUCIICHUS U
JIOKa3aTeNnbCTBa.

PeryasiTuBHbI€:
YUUTBIBATh MPABHUIIO B
IUTAHUPOBAHUH U
KOHTpOJIE criocoda
pellieHus, pa3inyaTh
Croco0 U pe3yabTaT
EUCTBUSL.

ITo3HaBaTebHbIC:
OpPUEHTUPOBATKLCS HA
pazHooOpaszue
CIIOCOOO0B PEIICHUS
3azad.

KoMmmyHukaTuBHBIE:
YYUTBIBATH Pa3HBIC
MHEHHSI U CTPEMUTHCS
K KOOpAUHALUU
Pa3IMYHBIX MO3UIUN B
COTPYAHHUYECTBE,
KOHTPOJINPOBATh
NENCTBHU ITapTHEpa.

CP

CP

CP

CP

CP

CP

CP

[Tpu opopmieHnn paboueii mporpaMMbl ObUTHA UCTIONB30BAHBI CICAYIOIINE YCIOBHBIE 0003HAYCHMUS:

[13 — npakTUyYecKoe 3aHATHE;
CP — camorosTenpHas pabora;

JI — nexus.




Onucanue MaTepUAJIbHO — TEXHUYECKOH 0a3bl

Aynutopust Ne 205 - Yyebnas ayauropust Il TPOBEICHUS TEOPETHUECKUX
3aHATHN (YpPOKOB), MPAaKTHUUECKUX padOT, TPYNIOBBIX W HWHIUBUIYAIbHBIX
KOHCYJIbTAIIMM, TEKYIIEro KOHTPOJS M MPOMEXYyTOouHOM artectanuu. KaOuner
MaTE€MaTUKH.

Ocnamennoctb: KomruiekT meGenu, pas3iaTouHblii MaTepuan, ydeOHas
muteparypa. IIpoektop EPSON, mHTepakTHBHAs A0CKa, HOYTOYK IEPEHOCHOM,
Libre Office CBo6oano pacnpoctpansiemoe 110 , Free Conference Call (cBob6ogHas
JUIIeH3Us), Zoom (CBOOOAHAS JTUIICH3US).

YYEBHO-METOAMYECKOE U MATEPNAJIBHO- TEXHUYECKOE
OBECIEYEHME ITPOI'PAMMBI VUEBHOU JJUCLIUTIIAHBI
«MATEMATHUKA»

[Tpu n3yyenun aucuuIuiMHbl « MaTemaTukay MpOBOAATCSA YUCOHbIE 3aHATHS
B (hopMe JEKUMIA — JUIsl OCBOEHUSI TEOPETUUECKUX 3HAHUM, MPAKTHYECKUE 3aHATHUS
— s (OPMHUPOBAHUSL MPAKTUUECKUX YMEHUM M HABBIKOB, a TaKXe€ CTYACHTHI
BBIIIOJIHAIOT CAMOCTOATENBbHYIO0 Pad0Ty MO OCBOEHHUIO OTAENIbHBIX TEM, U3YUECHHIO
JOTIOJIHUTEIBHOM JINTEPATYPHI.

[Ipexxne Bcero, cieayeT BHUMATEIbHO O3HAKOMUTBHCA C paboyeil yuyeOHOM
NporpaMMoOi, TEMAaTUKOW Y4YEOHBIX 3aHATUH, MOI00paTh PEKOMEHAYEMYIO
muteparypy. s dbopmupoBaHus cuUCTeMbl 3HAHUW W YMEHHMM IO JUCIUILINHE
PEKOMEHAYETCs IPUAECPKUBATHCS MOCIEI0BATEIILHOCTH U3YUEHUS PA3IEIIOB U TEM,
IIPEUIOKEHHOU B IPOrpaMMe U METOIMYECKUX PEKOMEHIALIMAX.

[Ipuctymas k mnOpopabOTKe TeMbl, HEOOXOAUMO  YSICHUTh  KpYT
paccMaTpUBAaEMbIX BONPOCOB. 3aTEM H3YYWUTh MAaTEpPHA TEMbI 10 KOHCIEKTY U
PEKOMEHyeMOW JINTEepaType, BBIACIHUTH TJABHOE, OTBETUTh Ha BoNpocsl. llpu
MOJATOTOBKE K 3aHATHSAM OOYYalOIIMMCS PEKOMEHAYETCS aKTUBHO HCIOJIb30BaTh
UHTEpHET pecypcebl. s akTuBU3auMM y4eOHOro IMpolecca Mpu HU3YYEHUH
JUCUUIUIMHBL 3()PPEKTUBHO MPUMEHSIOTCS MYJIbTUMEIUKHbIE Tpe3eHTauuu. s
pa3BUTHSI TBOPYECKUX CHOCOOHOCTEW W TMOBBILIEHUS HWHTEpEca K JUCLUUILIUHE
CTyZIEHTaM  IpeIJIaracTcs CaMOCTOSITEJIbHOE  COCTABJICHUE U  PEIICHUE
KpOCCBOPJIOB, peOycoB, NoAroroBka  mnpe3eHtauuid. [lpoBeaenue yueOHOTrO
mpoliiecca MOKeT ObITh OpraHu3oBaHo ¢ ucnoiyibzoBanueM JMOC yHuBepcurera u
B IHM(poBOil cpene (rpynmbl B COLHUAIBHBIX CETSX, JJEKTPOHHAs II0YTa,
BUJCOCBSI3b U Jpyrue miaaTgopmbl). YdeOHble 3aHATHS C MPUMEHEHUEM
JTUCTAaHIIMOHHBIX 00pa3oBaTesbHbIX TexHojoruil (J{OT) mpoxoasT B COOTBETCTBUU
C YTBEpKIEHHBIM paclUCaHWEeM. TeKyIluid KOHTPOJb U MPOMEXYTOUHAS
arrectanus oOyuaromuxcs nposogautcs ¢ npumenenueM JOT.

MeTtoanyeckue MaTepUuaIbl

Hpakmultecme 3arnamue



IIpakTrueckue 3aHATHSA 110 MAaTEMAaTUKE OPraHU30BAaHHBI B BUJIC PEILCHHUS
3a1ay.

[IpakTryeckue 3aHATHSI 10 MATEMATHUKE IPOBOJSATCS CIEAYIOIIUM 00pa3oM:

- y4aluecs CaMOCTOSTENbHO B MUCbMEHHOM (JOpME OTBEYAIOT Ha BOIIPOCHI
JUISl CAMOKOHTPOJISA, 3aT€M PEIIAIOT 337aud (C MCIOIb30BAHUEM PEKOMEHIYEMOMU
JUTEpaTyphl WIM UHTEPHETA), IOCIIE YEeTO JIeJaeTCs aHaIN3 BBIIIOJIHEHHOW paboThI;

- 3aHSATUE OCYLIECTBIISIETCS C UCIIOJb30BaHUEM UHANBUAYAJIBHBIX 3a1aHHH;

- 3aHATUE TPOBOAUTCS MO PYKOBOJICTBOM ITPEMNO1aBATEIS.

[Ipu pemieHUM 3a7a4 MOXKHO TOJB30BATHCS JIOOBIMH MaTeMaTHYECKUMU
Ta0JIUIIaMHU U HEOOXOUMBIMU (hOPMYJIaMHU.

KoHTponb  pe3yiabTaToB  MNPAaKTUYECKUX  3aHATUH  OOydaromuxcs
OCYILIECTBIISICTCS MPENoiaBaTeIeM Ha yueOHbIX 3aHATHIX [0 MATEMAaTHUKE.

IIpasuna ogpopmnenus pe3yromamos NpaKmuiecKo2o 3aHAmus

Pe3ynbrarel opopmisitOTCS B BUAE NMHUCBMEHHOTO OTYETa, NPU HANKWCAHUU
KOTOPOTO HEOOXOIMMO MPUAECPKHUBATHCS CAEAYIOIUX TPEOOBAHUI:

- 3aMMcath JAaTy BBINOJHEHUS, TEMY U 11eJIb paOOTHl,

- 3aIKMcaTh YCIOBUE 3a7a4M B KpaTkoil hopme (1aHO);

- 3aIMcaTh BONPOC 33J1a4 B KpaTKoi (opme (HalTH);

- 000CHOBAaTh HEOOXOAMMOCTbh NMPUMEHEHHSI T€X WM HMHBIX (POpMYN st
pELIeHU 3a1a4H;

- IPY PELIEHUU 33/1a4 Ha MOCTPOCHHE MPOAHATIU3UPOBAThH YCIOBHUE 3aa4H U
BBINIOJIHUTD YEPTEXK, JaB OMHCAHUE BCEX MOCTPOCHHUI,

- 3aIIMCaTh OTBET.

Pewenue 3a0au

OcyuiecTBisisl peleHus 3a/1a4d o MaTeMaTUKeoO0yyarouiecs J0KHbBI 3HAaTh
HE TOJIBKO OOIIMI alrOpUTM pELIEHUs 33aady, HO U YMETh padoTaTh ¢ YaCTHBIMU
CTPYKTypamu Ipouecca pemenus 3aaad. [IpuseneM npumepsl Takux CTPYKTYp.

IIpaBuiia penieHus 3agay

Oran 1.IloHaTh CyTh 3a1a4N.

Otan 2.CoCTaBUTH IUIAH PELICHUS 3a1a4u.

Oran 3.Peann3oBars IUIaH pELICHUS 3a1a4U.

Oran 4.1IpoaHanu3upoBaTh NMOJIYYEHHBINA PE3YIIBTAT.

Koumponvnasa paboma

KoHnTtponbHas pabota siBiseTcst pyOeKHON TOUYKON MTPOBEPKH YCBOCHUS
OTJEJIBHOTO pa3jiesa yueOHOM TUCIUIUIMHBI U MTO3BOJISIET BECTU ONEpaTUBHBIN
KOHTPOJIb 3a JESATEIbHOCTHIO O0yUYaOLUXCS.

[Ipu noAroToBKE K KOHTPOJIBHON paboTe HEOOXOUMO COCTABUTH CITMCOK
TEOPETUYECKHIX BOMPOCOB, IO KOTOPHIM OyIe€T MPOBOAUTHCS KOHTPOJIbHAS padboTa.
XenarenpHO HE MPOCTO MPOAHATU3UPOBATH YICOHUK WITU TETPaib, a BHIMMHCATH UX
Ha OTAENIbHBIN TUCT OyMary.

Heobxoaumo cTpyKTypUpOBaTh TEOPHUIO, BHIIEIUB OCHOBHbBIE TTOHSTHS,
OTIpeJIeIIeHM s, PAaBUJIa U CBOMCTBA, YKa3aTh HOMEpa CTPAHMIL, II€ X MOXKHO
HalTH B yueOHHUKE.



Yo6eaurcs B TOM, YTO BECh M3J1araeMblii MaTepUall MOHSATEH U YCBOEH, a
HYKHbIE (DOPMYJIBI U ONIPE/ICNICHHUS BHIYUCHBI.

[TogoOpaTh K KaKI0My MPaBUITY UM CBOMCTBY MPAKTUUECKUN TPUMED UITU
3aJlauy, pa3o0patrh UX pelieHre, yoeauThCs B MPABUIBHOCTH MOJYy4aeMOro OTBETA.
[ToTpennpoBaThcs, peliuB HECKOJIBKO TEOPETUUECKU PA3HBIX 3a/IaHUM.

Crapatbcs Beerja JAepKaTh B FOJIOBE aITOPUTM PEIICHUSI TEMATUYECKUX
3aJlaHui, €CJIM TAKOBOTO HET, TO MPHU MOATOTOBKE K KOHTPOJIBHOU paboTe 1o
MaTeMaTHKE HEOOXOAUMO €ro pa3odparh. ITO HE TOJIBKO CIKOHOMHT BPEMS BO
BpEMs BBITTOJIHEHHSI IPEJI0KEHHBIX MPENOIaBaTENEeM 3aaHuil, HO U TIOMOKET B
T€X CUTyalHUsX, KOI/la MaHWYECKH BBIJIETAIOT U3 FOJIOBBI, Ka3aJIOCh Obl 3ay4CHHbBIE

bopMyIIBI.

OueHoynble MaTepHaJbl IPU (POPMHUPOBAHNH PadoUYell MPOrpaMMbl
aucuuninabl I1J1.1 MaTtemaTuka

2 cemecTp

IIpakTuyeckoe 3ansaTue NeS no reme: «lIpou3BoaHbIe 31eMEHTaAPHbBIX
GyHKuuin

Hean:

Cmyoenm Oondicen 3Hamb: 3HAYCHUE MATEMATHYECKOW HAYKU JJI PEIICHUS
3a]a4, BO3HHMKAIONIMX B TEOPUM U TMPAKTUKE;, IIUPOTYy MU B TO K€ BpeMs
OTPaHUYEHHOCTh TMPUMEHEHHsS MaTEeMaTHMYeCKUX METOJOB K aHamm3y W
UCCJIEIOBAHUIO TIPOLIECCOB U SIBJIEHUI B MIPUPOJIE U OOIIECTBE;

Cmyoenm Oondicer ymemsw. BBIYUCIATh MPOU3BOJHBIC  AJIEMEHTapHbBIX
(GYHKIM, HCIIOJIb3YSl CPABOYHbIE MaTEpUAIIbI;

UCIIOJb30BaTh MPUOOPETEHHbIE 3HAHMS W YMEHUS B TMPAKTUUYECKOM
NeSITEIbBHOCTH Y TIOBCETHEBHOM YKU3HU JJIS:

¢ pCIIEHHUs MPUKIAAHBIX 33/1a4, B TOM YHCJIE COLMATBbHO-3KOHOMHUYECKUX U
(bu3nyeCcKuX, Ha HaX0XKJIEHUE CKOPOCTH U YCKOPEHUS;

o TOHMMAHMS B3aUMOCBS3U Y4YEOHOW JUCHUIUIMHBI C OCOOEHHOCTSAMU
npodeccuii ¥ MpodEecCHOHATBHON AESATEIBHOCTH, B OCHOBE KOTOPBIX JIEXkKaT
3HAHMS M0 Y4eOHOUN AUCLMIINHE.

Cnpagounwiit mamepuan

g)ymcun l};lg)ﬂomlsozl ®ynkmmn glpomBouH g)ymcun IIpousBoanas
Inx % C 0 7 cu CU’

ar a*Ina 0 X 1 3 UtV u'+v’

log, X 1| X 9 |U-v UV +Uv’




1 kxk
xIna
1 u u’v—uv’
i Ccosx (_j’ _1 v v?
sinx 5 X 2 0
Xx=0
cosx -sinx ‘/; x>0 1 f‘l\(ﬂ‘(\ y'= f"l\'(ﬂ"(‘
3 g 2+/x 1 2 -
1
tox 1 ((x+b*’* pk€x+b % arcsinx 12
cos? X 4 — 2
1 1 ] 1
ctgx G . n/x /x4 arccos X 12
1 _1 1
e e 6 (;j 2 4 arcctgx 1Tix?

YIIPAKHEHHWS C PEILEHUSAMUAU
Ipumep 1. Haiinure npoussonnyro GpyHkuun f € = x> € -1,

Pemienue:
FEEEE-10= € €13 €15 =3 €13 (-03° =3¢ 3¢ + X =4x* ~3x%,
Ipumep 2. Haiingure npou3BoaHyo QyHKIUK: @€ = %
-4y
Pemenue:
~ (3y-2) @y-2 €-4y -€-4y _€y-2_ 3¢-4y +4€y-2 5
(0‘//— - ) - = - >
1-4y -4y’ -4y’ -4y’
IIpumep 3. Haiigure nponsBoanyro GyHkmu y = €x> —13.
Pemienue:

O0o3HaunM 3x* —-1=u, Toraa y =u’. Bocroms3zyemcs Gpopmyioit y', =y, -u;.
~ 5 “ 4
Haitnem: y, = ¢° _=5u".
X
u,=€*-1 =6x. Torma y, =5€-1-6x=30x€’-1". U

!

n* n-1 (v
Boobme €" J=n-u"'-u. Tlpou3BojHyI0 NaHHOH (YHKIMM HAXOMMM Cpa3y Kak
MPOU3BEICHUE TPOU3BOJHON CTENMEHHONW (YHKIMM u° HAa TPOU3BOJHYIO OT
byHKIHN 3x? -1
N <
y' =€ 17 =5€x2-1" €x* -1 =56x?—1" 6x=30x- €x* 1",
IIpumep 4. Haiitu npoussoanyro Gyrkiun: y =3/ €° —13.
Pemenue: 3ameHUM KyOWYEeCKHMU KOpPEHb APOOHBIM IOKa3aTelaeM M IO

bopmyie: ( j= ku“'-u k eR Haiem HPOM3BOTHYIO CTEIICHHU:
1
e D L e e
3 3 Yx’-1 Fx’-1



Ipumep 5. Haiitu npoussoanyio pyHkuum: y = Ig€x> +1:
S 1 e g0 10X
< €x*+11n10 < €x*+1In10’

IIpumep 6. Haiitu npousBoaHyto QyHKINH: y = 2-5* + 3e”.

Pemenne: y' = @Qé€x2 +1

Pemenue: y' = €5 + 3¢ j= 2.5%In5+ 3¢*.
Ipumep 7. Haiiti npon3BoaHy0 QyHKIUK Yy = ctg €x—0,3 .
1 L 2

sin” €x—0,3 ¢ ~ sin@x-0,3_

—

Pemenne: y' = ¢tg €x - 0,3:' -

JUJTAKTUYECKHUHA MATEPHAII

1. HalimuTe npou3BOIHYIO KaXI0M U3 JaHHBIX (DYHKIIHIA:
a)y=x’; G y=sin;  B)y=tgx;  1)y=e 0 y=2"

2. Haiinure mnpoOM3BOAHYIO KaXIOW W3 JAHHBIX (PYHKIMHA B yKa3aHHOM
TOYKE:

a) f(x)=Inx f(%);  6)f(x)=logsx f (1); B) f(X)=vx f (%)
r) f(X)=cosx f'(%); ) f(X)=ctgx f'(%);

3. Beruucaure mpon3BogHbIC:

a) y=3x%, 6) y=4x"; B) F%; 0 y=v2r ; m)y=-3xr; e)y=x+i;
X

_ x+3
xK) y= .
X
4. BerauciauTe npou3BOJIHbIE:
a) y=2x°-3x+5; 0) y=2- g —x%; B) y=4-x°; r) y=x"-x%;
0 y=xH2x- @)y = )y =x -
2x \/;

5. Haiinure npon3BOAHYIO CIIOKHON (DYHKIIMH:

a)y=‘/§+l§; 0)y=+x*+1; B) y=+1+x] 1“))’:«"‘:@_23; 7)
1

=
X+=
X

Jomamnss padora: Haliiure npon3BOAHYIO JaHHBIX (PYHKIIHM:
a) f(x) = (3x - %) 6) f(X)= (3-5x+x%)\® B) f(X) =3x2¥/x

y=32x*-1; e)y=

4

Oteer: 7x*; Orteet: 100(3-5x+x%)P(-5+2x);  OTBeT: 21X6+§;
X

2

D)= %) f(x)=[ex +1J

x*+1 e -1




X 4

2x—Xx

2 OrBer: ————;
( +1

(" -1*"
e) f(X) = tgx-cos’x, yKazaHue: y=sinxcosx="4sin2x

)K) f(X) — 1-cosx

OT1Ber: -

cosx+1
OTBerT: 23|nx? . OTBeT:C0S2X;
€+cosx ’
3) f(x) =3°" n) f(x) = Ig(5x*+1) K) f(X)= €x+13V1—2x
3—4x—20x? 10x ¢
0] . (0 t— 0 s 4x-37 In3;
TBET N TBET 57 10 TBET

IIpakTnueckoe 3ansaTue Ne9 nmo reme: «IlpumeHeHne HHTErpasIa K
BBIYUCJICHUIO (PU3MYECKUX BeJIMYMH U IJIOLAAEN»

Hean:

® 3aKpENUTh MOHITHE KUHTETPAI»;

® Hay4MThCs NpUMEHATh popmyny HeroTona-JIeliOnuna

® Hay4YHTHCS MPUMEHSATHh WHTETPAT K BBIYUCICHUIO (PU3MUECKUX BEIMYUH U
TUIOIIAAEH

OcCHOBHBIE ITANBI 3AHATHUS.

1.KpaTkue TeopeTnyecKue MaTepuaibl 10 TeMe NPAKTHYECKOH padoThl.

1. Boiuucnenue niowaoetl niockux gueyp 6 0ekapmosoui cucmeme KoOOpOUHam.

Ecmu mmockast ¢urypa (puc. 1) orpanmueHa mmHuMsMu Y= f; X ,

y=1, x ,rme f, X >f; X mistBcex Xe a,b , u npsameiMu X=a, X:b, TO €€
b
IUTOIIA b BEIYHCIIIETCS 110 hopmyie:. S = _[ f, x —f x dx

a
.v A

¥ =fi(x)

v =f(x)

Puc. 1

2.Bviyucnenue 06vemos men 6pawjeHus.
Eciu Teno oOpazoBaHo BpaiieHueM BOKpyr ocu OX KpUBOJIMHEHHOM

Tpamnenuu, orpanndenHoit kpuso Y= f X , ocero OX u mpameiMu X=a, X=Db
(puc. 2), To ero 00beM BBIUUCIAETCS TI0 (hopMyJIe:



Puc. 2

OnpeneneHHbIl UHTErpal HAaXOAUT LIMPOKOE MPUMEHEHHE TMpPU PEIICHUU
(bU3UKO-TEXHUYECKUX 3a7a4 pa3jiudHoro xapakrepa. C ero MmoMoIbi0 MOXHO
BBIYHCIUTh PA0OTy, MPOU3BOJMMYIO CHJIOW; JaBJICHUE KUIAKOCTH; IIyTh,
MIPONJICHHBIN TEJIOM; LIEHTP TSKECTH GUTYPBI; 00BEMBI TEJI MO TUIOMIAISIM CEUECHUN
Y MHOTHUE JPYTUE BEIUYHUHBI.

[Ipu BceM uxX pa3HOOOpasww STH 3a7a4dl OOBEAMHSICT OOIIHOCTH METOJa
pelieHus, a UMEHHO: BO BCEX 3aJadaX HEOOXOJUMO BBIYHUCIUTH TMPEACI
CYMMBI PACTYIIIETO YKCJIa MAJIBIX CIaraeMbIX.

[IpumMeHeHne ONMpeaeICHHOT0 WHTErpajla K PEIICHHUIO 3a7a4 MPUKIIATHOTO
XapakTepa MPOBOJAUTCS 10 CIICAYIONUM MTpaBUIaM.

1. BriOuparoT HE3aBUCUMYIO MIEPEMEHHYI0, HCKOMYIO BEIMYUHY pa3OUBarOT
Ha KaK YroJHO Majble YacTH, IOCTENIEHHO YBEIMYMBAS WX YHCIO TakK, YTO
BEITMYMHA KaXJIO0WU CTPEMHUTCS K HYJIIO.

2. OtOpachiBasi, 6ECKOHEYHO Malibie 0OJiee BBICOKOTO TMOpSJIKa MajoCTH,
3aMEHSIOT KaXKIyl0 U3 OECKOHEYHO MaJlbIX 4YacTed WMCKOMOW BEJIMYHUHBI
SKBHMBAJICHTHOM, TaK Ha3bIBAEMOI dJIEMEHTApHOM, ee yacThio f (X)AX.

3. HesaBucumas nmepeMeHHasi U3MEHSETCSI B MpeNenax oT a 10 b, u motomy

MCKOMasi Bemm4urHa paBHa limp, o Mp—q f (&) Ax = ff fo)dx

3. Bviuucnenue pabomot, npou3soo0UMOu CUNOMU.

Pabora, mpousBeneHHass IepeMEHHON CUIION f{X) TIpU MEepeMeNIeHUU 0 OCH
0x MarepuanbHOW TOYKHM OT X = a 10 X = b, Haxomgutcs mo Qopmyine A =

J2 f ().

[Ipu pemieHuu 3amay HAa BbIYKMCIEHUE PA0OTHI CHIIBI YACTO HUCIOJIb3YETCS
3akoH I'yka: F = kx, rae F — cuna, H; X — abcontoTHoe yUIMHEHUE MPY>KUHBI, M,
BbI3BaHHOE cujioi F; k — koaddpunuent nponopimonansuocty, H/m.

4. Bvluucnenue nymu, npouoeHHo20 MamepuaibHOU MOoYKOU.

Ecnu Touka ABHIKETCS MO HEKOTOPOW JIMHHMU M ee ckopocTh U = f(t) ecth
naHHass (QyHKOUS BpeMEHU t, TO MyTh, MPONJCHHBIM TOYKOM 3a MPOMEKYTOK

BpeMenu [ty; to], S = fttzlf(t) dt.



2.1Ipumepbl TUNIOBBIX PACYETOB.

BrinosHsgeTcs Bcell rpynnoil BMECTE C MPENO1aBaTEIEM.

Ilpumepl. Haittm 00BEM NpPOAYyKIMH, MPOU3BEAEHHOW 3a 4 Toja, eciu
¢byukius Ko66a-/Iyrioaca umeer BUI g(7) = (1+1)e dr.

Pemenue. O0bEM npou3BeAEHHON MPEANPUATUEM NPOAYKIIMH PABEH:

M

0=[a+aedr=+a-L- & -] g Lisr Lo [ ~253-10°(yezed)
; 3 ¢ o3 3 g &
Ilpumep?2. Haiitu tuomaas GUrypbl, OrpaHHdeHHON JIMHUSMU:
y=x>-2, y=3x+2.
Pemenue. Iloctpoum cxemarnueckuit pucyHok (puc. 2). Jns moctpoeHus
napaboIbl BO3bMEM HECKOJIBKO TOUYEK:

X 0 1 -1 2 —2 3 -3 4 —4

y —2 -1 -1 2 2 7 7 14 14

JUis mocTpoeHus: MpsIMOM JOCTaTOYHO JBYX Touek, Hampumep 0,2 wu
-1,-1.
Haiinem koopauHate! Todek My u M, mepecedenust mapabonsr Y= x> —2 u
npsMoit Y =3X+2.
JI71s1 3TOrO pelnM CUCTEMY YPaBHEHHN

—v2 _
{y—; 2’:>x2—2:3x+2, X>—3x—4=0, x=-1 x =4
y =3X+2.

Torma y;=3- -1 +2=-1, y,=3-4+2=14. Urak, M1(-1,-1), M,(4,14).
[Tnomans monydeHHon purypsl Haitaem no hopmyse, B KOTOpOoi
f, x =3x+2, f; x =x%-2, nockoibky o X > f; X Ui BCeX

Xxe —1,4 . Ilonyuum:
4

4 4 x> X3
S = j 3IX+2— x>—-2 dx= I 3X—Xx2+4 dx=| 22— -2 4+ 4x
_1 _1 2 3

-1

42 A 3. -1% -1°
=ﬂ—4—+4°4— - +4. -1 =24—%+16—§—1+4:
2 3 2 3 3 2 3

=44_§_§=%=20§ KB.€II.

3 2 6 6



L

— 4] y=-4

C| B 3
x=0 y=—4

Puc. 3
IIpumep 3. Haiitu 0oO0beM Temna, MOJyYEHHOTO BpalleHueM BOKpyr ocu OX
3. x=0, y=-4.
Pewienne. I[locTpoM KpHBOJIMHEMHYIO TpAaNELUIO, BpAIIEHUEM KOTOPOMU
MoJIy4yaeTcs Teyio BpaieHus (puc. 3).
YToOBI OJYyYUTh 00BEM TEJIa BpalleHHS U3 00bema Vi Tela, OJydeHHOTO

(burypsl, OrpaHUYEHHON JIMHUAMH: Y = —4X

BpamieHrueM ¢urypel OABC, BeiuTeM 00beM Vo Tela, MOJYYCHHOTO BpallleHUEM
¢uryper  OAB. Torma wuckombii o0bem V =Vi-Vy. Tlo dopmyre

b 1
V = nj f x ? dx. Haiinem Vi u V,: V= n_[ 4 %dx = 71:16X|%) =167 (en.
a 0

o0BeMa);

2 1 7
Vo =m j —4x° “dx =167 j xCclx :16nx7 = 167“ (e11. 00BEMA);
0

V=V;-V,=16n- 16775 = 9—7671: ~ 43,085 (ex. oObema).

Ilpumep 4. Haittu paboTy, HEOOXOAMMYIO JJIsi BBIKAUMBAHHUS BOJbBI U3
OacceliHa, uMeroniero  GopmMy NOJyLUUIUHIIPA, JJIMHA KOTOPOro a
= 25 m, a panguyc R =20 m.

Pemenue. IlpumeM 3a X BBICOTY, HA KOTOPYIO HAaJ0 MOJIHATH BOJY, YTOOBI
BBIKa4aTh e¢ u3 OacceitHa. PazoObeM oObeM OacceliHa Ha CJIOM, IapajllelIbHBIC

MOBEPXHOCTH BOJBI, TOJIIMHA KOTOPBHIX dx, NAMHA @, mmpuHa 2VR? — x2.
HazoBeM ux 371€MEHTapHBIMU CIIOSIMH.

OO0BeM DIIEMEHTApHOTO CJIOsA, Haxonsmerocs Ha riayoune x, dV = 2
aVR? — x2dx.

JIIsi mobeMa 3TOTO CJIOST BOJIBI HA BBICOTY X HEOOXOIHMMO BBITTOJTHHUTH

sneMeHTapHylo  pabory dA = pgxdV = 2pg axVR? — x?d, 20e p — IUIOTHOCTh
BOJIBL.



3HayuT, BCA pabora IO BBIKAUMBAHMIO BOABI M3  OacceilHa
3
A = 2 apg fORx VR? — x%dx. = — apyg (g (R? — x2)5)|§ =
_ g pgaR?® = g pg25- 20° = 400 000
Ilpumep 5. Boruncnuth paboTy cuibl F ipu cxxaTh BUHTOBOM MPYKUHBI HA
0,04m, ecmu aiist cxxkarus ee Ha 0,01M HyxHa cuna 10 H.

Pemenne. Tak kak x = 0,01m nipu F = 10 H, To mo 3akony I'yka 10 = k-0,01,
orkyna k = 1000 H/m. 3nauut F = 1000 k, T.e. f(x) = 1000 x. Hckomyro paboty

Haiinem o popmyne A = ff f(x)dx, monaras a =0, b = 0,04;

A= [***1000x dx = 500x2|0’84 ~ 0,8 J.

Ilpumep 6. HaliTu nyTh, IPOMICHHBIN MaTepUaibHON TOukoM 3a 10 cekyHn

OT HayaJia JABMKeHHs co ckopocteio U = 0,1 t3 wm/c.

4
Pemenne. S = folo 0,1t3dt = O,lt: |100 =0,1 @ — 0=250Mm.

3. Conep:xanue NpakTUYeCKOH padoThI.
1. BeranciuTth onpeeneHHbIe HHTETPaibl:

0 5
2 dx -3

2. MarepuanbHass TOYKa JABWKETCS IO NPSAMOM CO  CKOPOCTBIO,
omnpenaensiemoit popmysioit vV = V(1) (Bpems uaMepsieTcsl B CEKyHIaX, a CKOPOCTh B
CaHTUMETpax B CeKyHIy). Kakol myTh mpoiiieT Touyka 3a 3 CEeKyHJbl, CUUTasi OT
Hauana aewkenns (t=0)u V()= 3tP—4t+1 ?

3.Beruucnute miomanu GuUryp, orpaHnYeHHBIX JTUHUSIMU:

a) x—y+2=0, y=0, x=-1, x=2;

4  (3a0amue 011 OonorHumenvHo2o peutenust). JIaH TPAMOTUHEHHBIN
HEOJHOPOJIHBIN CTEPKEHB, INIOTHOCTh B TOUKE X OMpeaesnsercs mo gopmynie p =
p& . Haiiure maccy crepxust amHoi L, ecnn: p& = x’—x+1,L=86.

4. KOHTPOJIbHBIE BOIIPOCHI.

1. ®opmyna HeroTona-JlelOHuna.

2. 'eomeTpruecknii CMBICI ONIPEACIIEHHOTO HHTErpaa.

3. Ilo xakoii ¢opmMmyrne BBIYUCISIETCS IUIOMEAAL (PUTYpPHI, OrpaHUYEHHAs
JUHUSMHA?

4. Tlo xako#t ¢hopmyJie BEIUUCISAETCS 00bEeM Tea, 00pa30BaHHOE BPAIICHUEM
BOKpYT ocu OX KpUBOJIMHEHHOW Tpamneruu?

5. Tlo kakoit popmyse BeIUUCIsETCS paboTa, MPOU3BOIUMAS CUTION?

IlepeyeHb BONPOCOB K IK3aMEHY
1. lensble 1 palMOHANIBHBIE YKCTA.
2. [lpocreiiiive TPUTOHOMETPUYECKHE HEPABEHCTBA
3. JlelicTBUTENIbHBIC YHCIIA.



4. CnocoObl 3aJlaHWsi W CBOMCTBA UMCIOBBIX MOCIEAOBATEIBLHOCTEH.
[ToHATHE O MpEeaEe YUCIOBOU MOCIEA0BATEIbHOCTH

5. KommiekcHbie uucna. ['eomerpuueckas MHTEpHpeTauss KOMIUIEKCHOTO
4yucia ¥ €ro CBOKCTBA.

6. [IpousBoaHas QyHKIMH, €€ reOMETPUICCKUI U (PU3UIECKHUI CMBICII.

7. Kopuu. CBoiicTBa KOpHEH HaTypaIbHOM CTETIEHU U3 YKCTIa.

8. [Ipon3BojHbIE  CyMMBI,  NPOU3BENECHUSA,  YAaCTHOTO.  YpaBHEHUE
KacaTeJIbHOH K TpaduKy (yHKITHH.

9. Crenens ¢ parMoHaJIbHBIM NTOKa3aTENIEeM, X CBOICTBA.

10.  IIpumeHeHue TPOU3BOAHOW K  HUCCIECOOBAaHUIO QYHKIUH |
MTOCTPOEHUIO TPAPHUKOB.

11.  Crenenu ¢ 1eHCTBUTEIBHBIMU MTOKA3aTEISIMHU U KX CBOMCTBA.

12.  IIpousBoaHbIC CIOXKHON (HYHKIIUU U 0OpaTHOU (DYHKIIUH.

13.  Jlorapudm. Jlorapudpm umcna. OcHOBHOE JorapupMUYecKoe
TOKJECTBO.

14.  Bropas npousBojHasi, €€ reOMETpUUECKUN U PU3NIECKUI CMBICIL.

15.  ®ynkuuu. OCHOBHbIE NOHATUS U onpefeneHus. CBoicTBa QyHKIUH.

[IpomexxyTku MOHOTOHHOCTH, HaumOOJbIIEE W HAUMEHbBIIEEC 3HAYEHUsS, TOUYKU
skcTpemyma. ['padudeckas nHTEpIpeTALIHS.

16.  Hurerpan. OcHoBHble (GopMynbl uHTerpupoBanusa. dopmyna
Hgerotona - JleiitOuuna.
17.  OOpatubie pyHkiMu. OCHOBHBIE MOHATHS W omnpeneneHus. 'paduk

oOpatHol GyHKIMU. ApudmMernueckue omnepanuu Haj QyHKkuusMu. CroxHas
GyHKLHS.

18.  BzaummHOe pacmoyioKeHHe JBYX MPSIMBIX B IPOCTPAHCTBE.

19.  Crenennas ¢pyHKius, e€ CBOMCTBa U rpaduk.

20.  TlapannenbHOCTb MPSMOM M TIIOCKOCTH.

21.  TlokazarenbHas QyHKIMS, €€ CBOMCTBA U TpadUKH.

22.  TlapannenbHOCTb MJIOCKOCTEH.

23.  Jlorapudmuueckas GpyHkius, e€ cBoicTBa U rpaduKH.

24. [lepneHauKyISIPHOCTD MPSIMOM M IUIOCKOCTH. lleprnieHauKkyisip wu
HAKJIOHHAsl. YTOJI MEXAY NPSIMOU U IIOCKOCTBIO.

25.  Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U TpaduKu.

26.  OOpatrHble TPUTOHOMETPUYECKUE (DYHKIIMH, UX CBOMCTBA U IpaduKu.

27.  JIByrpaHHbIi yroji. Yrosi Mexay MiI0CKOCTSIMHU.

28. PaBHOCWJIBHOCTH YpaBHEHMM, HEPABEHCTB, CUCTEM. PanuoHaibHbBIE
YpaBHEHUS U CUCTEMBI.

29.  llepneHIUKYISPHOCTH JIBYX MIOCKOCTEH.

30.  PauuonanbHble HepaBeHCTBA. OCHOBHbBIEC TPUEMBI UX PEILICHUS.

31.  [lapamnenbHOE NpoOeLMPOBAHUE.

32.  HppauuoHaibHble HEPABEHCTBA. OCHOBHBIC IPUEMBI UX PELICHHUS.

33.  Bepmmnsl. Pé6pa. ['panu mHOTOTrpanHuka. Pa3sépTka.

34.  Iloka3arenpHble HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PELICHHUS.

35.  MHororpaHHbi€ yIibl.
36.  Brimykisle MHOTOTpaHHUKH. Teopema Diiepa.



37.  OcHOBHBIE MOHATHS KOMOWHATOPUKHU.

38.  Ilpusma. Ilpsimas u HakioHHas mnpusma. [IpaBunbHas mpusMa.
[11o1aa6 TOBEPXHOCTH.

39.  ®opmyna 6mHOMa HpIOTOHA.

40.  CgoiictBa  OMHOMHUHAJIBHBIX KO3 duiKMeHTOB.  TpeyrojabHuK
[Tackass.

41. [Tapannenenunen. Ky6. [lnomans moBepxHOCTH.

42.  CoObITHE, BEpOSTHOCTh COOBITHS, CIIO)KEHHE W YMHOXEHHE

BeposiTHOCTEH. [loHsATHE O HE3aBUCUMOCTHU COOBITHS.
43.  Tlupamuma. IlpaBunbHas nupamupa. Terparap.  miomaab
MMOBEPXHOCTH. Y ceu€HHasa nupamuaa. [lnomans moBepxHocTH.

44,  TlpeacraBneHwe NaHHBIX (TaONMIBI, JAWArpaMMbl, TpaduKH),
reHepaiabHasi COBOKYITHOCTh, BBIOOPKA, cpeHee apuMeTHIecKoe, MeIaHa.

45.  TlonsTue o 3aa4ax MaTeMaTHYECKON CTATUCTUKHU.

46.  llap u cdepa, ux ceuenus. KacarenapHasi INIOCKOCTh K cdepe.

47.  Pammannas mepa yria. BpamarensHoe npmkenue. CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC YncIa.

48.  OO0BEM u ero uzmepenne. Popmyibl 00bEMa KyOa, MPSIMOYTOIHHOTO
napajiesenuneaa, pu3Mbl, IUIHHIPA.

49.  OCHOBHOE TPUTOHOMETPHUECKOE TOXAeCcTBO. DOpMyIbl pUBEICHUS.

50.  ®opmynbl 00BEMa IUPaAMUIBI H KOHYCA.

51. CuHyc u KocMHYC JBOWHOro yria. PopMmysibl MOJOBUHHOIO
apryMeHTa.

52.  IlpsmoyroibHas CHUCTeMa KOOPAMHAT B TMpocTpaHcTBe. Dopmyia
PaCCTOSIHUS MEXKTY IBYMSI TOUKAMHU.

53.  IlIpeoOpa3oBaHme CyMMbl TPUTOHOMETPHUYECKUX  (YHKIMA B
pousBeJIeHUE U 00paTHO

54.  VYpaBHEHUE OKPYXKHOCTH, dJUIAIICA, C(PEPhI, ITTOCKOCTH U MPSIMOH.

55.  BoIpaxkeHwe TpUTOHOMETpUYECKHX (YHKIUA dYepe3  TaHTeHC
MOJIOBUHHOT'O apryMEHTa.

56.  Bextopsl. Moayns BekTopa. JleiicTBUS HaJl BEKTOPAMH.

57.  OOpatHble TPUTOHOMETPUYECKUE (DYHKITUH.

58. PaznoxeHne BEKTOpa MO HAIMPABICHUSIM. YTOJ MEXIAY BEKTOPaMH.
[Tpoekuus BekTopa Ha och. KoopauHaThl BEKTODA.

59.  IIpocreiiline TPUrOHOMETPUYECKHUE YPABHEHUS.

60. CkamsipHoe mnpousBeneHUE BEKTOpPOB. JleHCTBUA HaAJ BEKTOpaMH,

3alaHHbIMH CBOMMM KOOpJAHWHATAMMU.

Oopaszey IK3ameHauyUuOHHO20 Ouliema

AMUXT — dunuan JIBI'YIIC B r. CBoOO1HOM

IK3aMEHAIIMOHHBIA OUJIeT
ITIIK 08.02.01 Nel

«YTBEPKAAIO»
«CTpOUTENBCTBO U 10 JUCIUILINHE




AKCIUTyaTaluus 3JaHU1 U «Marematukay ITpencenarens ITLIK

COOPYKCHHUI» JUTSL HATIPaBJICHUS
2 cemectp, 2021-2022 y4. rox IMOATOTOBKH / /W.E. Yneuea
cuerpanpaoct 08.01.02 | « »
CTpouTenbCTBO U 20221

DKCIUTyaTalus 31aHui U
COOPYKECHUH

1.11lenble 1 pallMOHAJIBHBIE YHCTIA.

2 Ilpocreiinme TPUrOHOMETPUYECKHE HEPABEHCTRA

3.JlaHbl KOMILIEKCHBIE yucia z, = 3+51, z,= 7- 2i. Haiitu:

a) 71+ 2o

6) Z1- 2o

B) VARA)

F) le Zy
4. Haitnure Hanbomplliee 1 HAMMEHbIIIEe 3HaUCHHEe PYHKIIUU Y = x3 3x%- 45x +
225 na npomexytke [0;6].

[IpenonaBarens /Kpacnonepona O.C./

3. TecroBbie 3aganns. OueHKa MO pe3yJbTaTaM TeCTUPOBAHUS
[IpumepHbIe 3anaHus TECTA:

!
1. Ynpocruts seipaxenne; 100;18—109 ;2+5 %052

Bapuants oteetos: 1) 09,2 2) 0 3) 4 4) —log ,2
1 X—2 1
2. PemuTh HEpaBEHCTBO:| > —

Bapuantel otBeToB. 1) 540 2) —0;5 3) -l 4) L+

,
3. Vmpoctuts BeIpaxeHue: 2C0S r cosa—1
, L,
BapuanTtsl otBeToB: 1) 2CO0S > 2) 2sin 5 3) 2 4) 0
4. YKakuTe IPOMEKYTOK, KOTOPOMY IIPHHAJIEKUT KOPEHb YPABHECHHS:

log, x-2 =3

BapuanTtst otBetos: 1) 10;13 2) 913 3) 57 4) 7,9




x-1
5. Haiitu obnacTs onpeneneHus GQyHKIMU: Y = 1

Bapuantet otBetoB: 1) —o0;-1 U 1L+ 2) —0;-1U L+w

3) —0;-1 U L+ 4) -11

6. YpocTuth BhIpaKeHUE: —

BapuanTte! orBeTOB: 1) a 2) (‘/6172 3)

S
5

7. Pemnts Hepasenctso: [0g; 2x+3 >log, x-1

Bapuantel otBetoB: 1) 1+ 2) 0;+o0 3) 41

4) —4;+o0

8. Pacmonoxmure B HOpsAKe Bo3pacTaHus Benmuuek: d =SiN20 , b =sin390°,

c=sin370
Bapuante otBeToB: 1) a,b,c  2) a,c,b  3) c,ab

4) b,c,a

9. CocTaBHTh ypaBHEHHE KacaTe/IbHOM K rpaduky yrkiun Y = 3X° —2X +1g

Touke X=-1.

BapuanTtel oTBeTOB: 1) y=8x+2 2) y=-8x+14 3) y=-8x+2 4)
y=6x-1
10. B npssmoyroasaom mapaienenumnene ABCDAB,C D, yron £BC,B, =55°,
Haiitu yron mexay npsimbivu C,B 1 AA, .
Bapuantsr orBeToB:1) 90°2)35°3)55°4)125°
3.2 CooTBEeTCTBUE MEXKTYy OABHON CUCTEMOM M CHCTEMOW OIICHUBAHUS 110
pe3yJbTaTaM TeCTUPOBAHUS YCTaHABIMBAETCS TIOCPEICTBOM CIIECAYIOIIEH
TAOJIULIBI:
OOBbekT [Toxazarenu
OLIEHKU OLICHHUBAHUS YpoBeHb
Onenka
pe3ybTaToB pe3yJIbTaTOB 00YUEeHHUSI
oOy4eHUs
60 6amnoB u menee | «HeynoBneTBopUTeIbHO» Hwuskuit yposenn
74 — 61 6annoB «Y IOBJIIETBOPUTEIBHO) IToporossiii ypOoBEHB




OO6yuaronuiics

84 — 75 GamnoB

«Xopomio»

[ToBbIlLIEHHBIN YPOBEHB

100 — 85 OasuioB

«OTIUYHO»

Bricokuii ypoBeHb

4. OueHka oTBeTa 00y4aoUIerocsi HA BONMPOCHI IK3aMEHAIMOHHOT0 OWJIeTa
OreHka 0TBeTa 00yUaroIIErocsi Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OuieTa

ConepxaHue Kbl OIEHUBAHUS

DEeMEHTBI
HeynoBnetBoputensH | Y 10BIETBOPUTEILH
OLICHUBAHUS Xoporiio OTJIM4HO
0 0
CooTBeTCTBUE
OTBETOB IlomxHOE Heznauurenn IlomHoe
3HAYUTEILHBIE
dbopMyIUpOBKA | HECOOTBETCTBUE IO HBIE COOTBETCTB
MOTPEITHOCTH
M BOIIPOCOB BCEM BOIIpocam MOTPEIIHOCTH ue
(3amanuii)
Crpykrypa,
[MOCJIEIOBATEND
HOCTB U JIOTUKA CootBeTcT
OTBETA. Hesnauurenn BUE
[Tonnoe 3HAYUTEIBLHOE
YMeHue 4eTko, HOE KPUTEPUIO
HECOOTBETCTBUE HECOOTBETCTBUE
IIOHATHO, HECOOTBETCTB | IIPU OTBETE
KPUTEPHIO. KPUTEPUIO
rPaMOTHO U 1€ KPUTEPUIO Ha BCE
CBOOOJTHO BOIIPOCHI.
U3Jaratb CBOU
MBICJIA
[ToxHOE
COOTBETCTB
nue
JTAHHOM
YMmenue y
Ymenue KPUTEPUIO.
YBSI3bIBATh
YMeHue cBa3arTh CBSI3aTh Cnooco0Hoc
TEOPHIO C YMeHue cBA3aTh
. . | BOIPOCHI TEOPUH U BOIIPOCHI Th
MPaKTUKOMH, TEOPHIO C MPAKTUKOU
MPaKTUKU TEOpUH U UHTETPUPO
B TOM YHCJIE B paboTHI HE
MIPOSIBIISICTCSI MPaKTUKU B BaTh
obnactu MPOSIBIISICTCSL.
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