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JIMCT JOTIOJITHEHUI Y USMEHEHUI (AKTY AJIU3ALINN)

B pabouyto nmporpammy JUCHUTITAHBI

ITJI.1 MaremaTtuka

10 CrI€NHUaJIbHOCTHU

23.02.06 TexHuueckas H3KCIUTyaTalMsl MOJBHKHOIO COCTaBa JKEJE3HBIX JOPOT

(BaroHsi)

Ha ocnoBanum pemenuns 3aceqanus K
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oT «11» maprta 2020 r. nporokos Ne 4
B pabouyto nporpammy Ha 2019 roa HaGopa BHECEHBI CASAYIOINE H3MEHEHMUS:

Ne/HammenoBanue
pasnmena Hosas penakuus
Onucanue Nononuuts. Free Conference Call

MAaTEPUATbHO-TEXHUYECKOMN
0a3bl

MeTtoandeckue
yKa3aHUs 1)1l 00ydarouuxcs
10 OCBOCHUIO JTUCIHILINHLI

JIooHUTE: IpOBeIeHHE y4eOHOTro Mmpoliecca
MOXET OBITh OPraHU30BaHO C HCTOJIb30BAHUEM
OUOC ynuBepcuTeTa U B LIUPPOBOH cpejie (Tpynibl
B COLIMAJIBHBIX CETSX, JICKTPOHHAS M10YTa,
BUJICOCBA3H U Ipyrue miaThopmbl). YueOHbIe
3aHATHUS ¢ puMeHeHueM JJOT mpoxoasiT B COOTBET-
CTBUU C YTBEPKICHHBIM pacMCaHUEM. TeKylun
KOHTPOJIb M TPOMEXKYTOUYHAS aTTeCTalUs
oOy4aromuxcs npoBoautcs ¢ npumenenuem JJOT.
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Pabouass mporpamma gucummiaunbsl [1J[.1 MaremaTtnka paszpabotaHa B
cootBeTcTBUM PI'OC COO (mpuka3z Munobpaayku Poccuu ot 17 mas 2012 1. Ne
413)

[Iporpamma opueHTHpOBaHA Ha YUYEOHUK:

HManmasH A. A. Marematuka[ DneKTpoHHBIH pecypc]: y4eOHUK i CTYACHTOB
00pa3oBaTEIbHBIX YUPEKIECHUN CpeIHETo MpodhecCHOHAIBHOTO 00pa3oBanus / - 3-
e u3a., ucnp.u jgom. /A.A. lagasa. — M:. UHOPA - M.2019. - 544, c. —Pexum
nocryma: http://znanium.com

HNamasa A. A. COopHUK 3amad Mo MaTeMaTuke [DJIEeKTpOHHBIA pecypc]:
yueOHOe mocoOue i CTYACHTOB YUPEXKACHWN CpeaHero Mpo¢eCcCHOHAIHLHOTO
obOpazoBanus / A.A. JlanasH. - 2-¢ u3za. - Mocksa : ®OPYM: UHOPA-M, 2019.-
352 ¢. —Pexxum poctyma: http://znanium.com

Oobwaa xapakmepucmuka y4eoHou OUCUUNIUHDBL

B coorBerctBuM ¢ mpuHATOW KoHueENnuueinl pa3BUTHUS MAaTEMATHYECKOIO
oOpazoBanus B Poccuiickoit deneparuu, MaTeMaTH4eckoe oOpa3oBaHUE pPEIIacT, B
YACTHOCTH, CIEAYIONINE KIFOYEBbIC 3a/1aUH:

—  «IPENOCTABIATh KaXKIOMY OOYydYaroleMycCsi BO3MOKHOCTh JOCTHUKEHUS
YPOBHSI MaTEMAaTHUYECKUX 3HAHUU, HEOOXOAMMOrO i JaJbHEHIIEH YCHEIHON
JKM3HHU B OOIIECTBEY;

— «oOecrneurBaTb  HEOOXOJUMOE  CTPAaHE  YHUCIO  BBITYCKHUKOB,
MaTeMaTH4ecKash IOJrOTOBKAa KOTOPBIX JIOCTaTOYHA JJis  IPOJIOJDKEHUS
o0pa30BaHUsI B PA3IMYHBIX HANPABJICHUSIX U JUIS MPAKTUUECKOU NESITEIIbHOCTH,
BKJIIOYAsl MPEMNo/IaBaHNe MaTeMaTHKH, MaTEMaTUYECKUE UCCIeIOBaHMs, paboTy B
cdhepe nHPOPMAIIMOHHBIX TEXHOJIOTUM U JP.»;

— «B OCHOBHOM o0O0IIeM W cpeaHeM oO0mieM oO0pa3oBaHUU HEOOXOIMMO
MPEAYCMOTPETh MOJATOTOBKY OOYYarONIMXCS B COOTBETCTBHHM C WX 3alpocaMu K
YPOBHIO TIOJIFOTOBKH B chepe MaTEMATUIECKOTO 00pa30BAHMUSI.

COOTBETCTBEHHO, BBIJICTSAIOTCS TPU HANpaBJeHUs TpeOOBaHUM K pe3ybTaTam
MaTEMaTUYeCKOro 00pa3OBaHMS:

1) npakTUKO-OPUCHTHPOBAHHOE MaTeMaTU4YECKOoe oOpa3zoBaHue
(MaTemaTHKa ISl )KU3HH);

2) MaTemartuKa JiIsl HCIIOJIb30BaHMs B Ipodeccuu;

3) TBOpYECKOE HampaBjiCHHWE, Ha KOTOPOE HAIEJICHBI TE OOydYaroImecs,
KOTOpBI€ TUIAHUPYIOT 3aHUMAThCS TBOPUECKON M HUCCIEI0BATEILCKOM paboToOil B
00JacTH MaTeMaTUKH, (PU3UKHU, SKOHOMUKU U JPYTUX 00JIaCTAX.

[{ean ocBoeHus mporpamMmbl 0a30BOTO YPOBHS — 0OecCliedyeHHuEe BO3MOKHOCTU
WCIMOJIb30BaHUs MATEMATUYECKUX 3HAHUKM W YMEHHUU B MOBCEIHEBHOW JXU3HU U
BO3MOYKHOCTH YCIEIIHOTO TMPOJIOJDKEHUS 00pa30BaHUS 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 TE€M OHM IOJYyYarOT BO3MOXKHOCTh H3YyYHTh



npeaMeT Tay0xe, ¢ TeM 4ToObl B JajdbHEHIeM TpH HEOOXOIWMOCTH H3y4aThb
MaTeMaTUKYy Uil IpodeCCHOHATBHOTO MPUMEHEHHUS.

[Ipy wu3yuyeHUH MaTEeMaTUKH Ha YriayOJEHHOM YpOHE NPEIbsBISIOTCS
TpebOBaHuUs, COOTBETCTBYIOIIIHE HaIIPaBJICHUIO «MaTeMaTHhKa TUTSt
poecCHOHANIBHON JIESTENBHOCTH»; BMECT€ C TE€M OOYyYalolUWCsS MOJy4YaeT
BO3MOXKHOCTh H3YYUTh MAaTeMaTHKy Ha ropasfo Oojee BBICOKOM YPOBHE, 4YTO
co3facT (GyHIaAMEHT ISl TaJbHEHIIEro Cepbe3HOr0 M3YYEHUs MaTeMaTHUKU B BY3€.

[Ipy wu3ydeHMM MareMaTUKU OOJIbIIOE BHUMAHUE YJICISETCS PAa3BUTHUIO
KOMMYHUKATHBHBIX YMEHUU ((POPMYyIHPOBATH, APTYMEHTUPOBATH U KPUTHUKOBATH),
(GbOpMHUPOBAHUIO OCHOB JIOTUYECKOTO MBIIUICHHS B YaCTH MPOBEPKH UCTUHHOCTH U
JIOKHOCTH YTBEPKIACHUM, MOCTPOCHUS NPUMEPOB U KOHTPIPUMEPOB, LIETOYEK
YTBEPXKICHUH, (OPMYIHPOBKH OTPHIIAHWMN, a Takke HEOOXOJAMMBIX U
JIOCTATOYHBIX YCJIOBHM. B 3aBUCMMOCTH OT ypOBHS MPOTpaMMbl OOJIbIIIE WIIU
MEHbIIIE BHUMAHUS YIEISIETCS YMEHHUIO paboTaTh MO ajJrOPUTMY, METO/IaM MOMCKa
QITOpUTMAa U ONPENIETCHUIO TPAHUI] MPUMEHUMOCTU ajaropuTmoB. TpebGoBaHus,
chopmyaupoBaHHbIe B pazzene «l'eomeTpus», B OOJBIICH CTEIIEHU OTHOCATCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTaBICHUN W rpadUYECKUX METOJOB, YeM K
(dbopMalIbHOMY OIMHUCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

ba3oBblil ypoBeHb

Pazeumue nonamus o uucne

MaremaTuka B HayKe, TEXHUKE, SJKOHOMHUKE, UHPOPMAIMOHHBIX TEXHOJIOTHSIX
U NOPaKTUYECKOW AeATeNnbHOCTH. llenmn W 3amaum U3ydyeHHsT MaTEMaTUKU TpU
ocoenuu npodeccuit CIIO u cnenmansHocTedt CIIO. Ilensie U panuoHaibHbIC
yucna. JleicTBuTenbHbIE 4YHCIA. ApUPMETHYECKHE MACUCTBUS HaJ YHUCIAMH,
HaxXO0XXJICHUE MPUOTUKEHHBIX 3HAUECHUN BEJIUYUH U TMOTPEIIHOCTEH BBIYUCICHUH,
CpPaBHCHUE YHUCIIOBbIX BbIpakeHu. KomrmuiekcHblie uywncna. JleMcTBUS HaL
KOMIUICKCHBIMU YHCIIaMHU 3aJJaHHBIMU B aJireOpandeckoit popme.

Kopnu, cmenenu u nocapugmoi

Kopuu wu crenenu. CBoiicTBa KOpHEW HATypaJlbHOW CTENEHW W3 YHUCJHA.
CreneHn ¢ palMOHAIBHBIMM TOKa3aTelNsIMH, HX cBoiicTBa. (CTemneHu ¢
JNEUCTBUTEIbHBIMU MOKa3zaTensiMu. (CBOWCTBA CTENEHU C JIEMCTBUTEIIbHBIM
nokaszatenssMu M ux cBoiicTBa. Jlorapudm. Jlorapubm uyucina. OcHOBHOE
JorapuMUYECKoe TOXKAECTBO. JlecATUUHBIE U HaATypajlbHbIE JIOTapu(MBbIL.
[IpaBuna nedictBuii ¢ sorapudmamu. Ilepexon K HOBOMY OCHOBAaHMIO.
BrluncneHne W CpaBHEHHE KOpHEW. BBINIOTHEHHWE pacdyeToB € paaUKalaMH.
[IpeoOpa3zoBaHue panuOHAIBHBIX, UPPALIMOHATIBHBIX CTENEHHBIX, MMOKA3aTEIbHbIX
U Jorapu(MuuecKux BblpakeHui. [IpeoOpa3zoBaHne MOKa3aTeNbHbBIX BBIPAKEHUM.
[IpeoOpazoBanue norapupMUYECKUX BHIPAKEHUM.

Dynrkyuu u epaguxu

Oyukiuu. OcHOBHBIE TIOHATUS U ompenencHus. CBoicTBa  (PyHKIUH.
[IpomMexxyTKM MOHOTOHHOCTH, HAWOOJbINEE W HAUMEHBIIEEC 3HAYCHUS TOYKU
skcTpemyma. ['paduyeckas wunTeprperanus. OOparabie ¢yHknuu. OCHOBHBIC
noHsATUsT W omnpeneneHus. ['padux oOpatHOM QyHKIUMU. ApudpmMeTHdecKue
omnepanuu HaJl bYHKIASIMH. CnoxHas



¢ynkus. Crenennas Gpynkuus,ee cBoiicta u rpaduxu. [TokasarenbHas GyHKIHS,
ee cBoiictBa u rpaduku. Jlorapudmudeckas QpyHkus,ee CBOMCTBa U TrpadUKH.
Tpuronometpuyeckue ¢GyHKOUM, HX cBoiictBa u  rpaduxu. OOpaTHbIE
TPUTOHOMETpUUYECKHE (YHKIMHM, HX cBoMcTBa U rpaduku. I[IpeoOpazoBaHue
rpadukoB. [loctponue rpadukoB GyHKITUH.

Ypaeuenus u nepasencmea

PaBHOCWIIBHOCTBH ypaBHEHUM, HEPABEHCTB, CUCTEM. PallnoHanbHble ypaBHEHUS
u cuctembl. pparnmonansHble ypaBHEHHS U CUCTEMBI. Perienne nppanroHaibHbIX
ypaBHeHMM U cucteM. IlokasarenbHble ypaBHEHMsT W CHCTEMBI. PemeHune
MOKa3aTeNbHBIX  ypaBHEHUH W  cucteM. PemeHwe  mokasaTeNbHBIX U
JoropuMUYECKUX yYpaBHEHHH U cucTeM. Paronansable HepaBeHcTBa. OCHOBHBIC
IpueMbl MX pemeHusa. Merony wuHTEpBanoB. lppanvoHaNbHBIE HEpPABECTBA.
OcHoBHbIe pueMbl ux perienus. [lokazarenpHbie HepaBecTBa. OCHOBHBIEC TPHUEMBbI
ux  pemeHus.  Jlorapupmuueckue M IOKa3aTeabHbIE  HEPAaBEHCTBA.
Jlorapudmuueckue u moOKa3aTelbHble HepaBeHCTBAa. OCHOBHBIE MPUEMBI UX
pemieHus. PemieHne mnoka3aTeNbHbIX, HMPPALMOHAIBHBIX U JIOTau()MUYECKUX
yYpaBHEHUI, HEPABEHCTB U CCTEM ypaBHEHUM.

Kombunamopuxa

OcHOBHbIE TIOHATHS KOMOMHATOPMKU. 3ajaud Ha [MOJACYET YHucia
pa3MelIeHN, IepecTaHOBOK, coueTaHuil. Perenue 3agau Ha nepedop BapuaHTOB.
®opmyna OuHomMa HeroTona. CBolicTBa OWHOMHUHAIBHBIX KO3(DPUIMEHTOB.
Tpeyronsuuk Ilackans. Pemienne koMOWHATOpHBIX 3anad. Pa3merenus,
codeTaHus U nepectaHoBku. buanom HeroTtoHa u tpeyronsHuk [lackass.

Onemenmul meopuu 8epoAMHOCmel U MamemMamu4eckou cmamucmuku

CoObITHE, BEpOATHOCTh COOBITUA. CII0KEHNE U YMHOXEHUE BEPOSTHOCTEM.
[ToHsiTHE O HE3aBUCUMOCTH COOBITUSA. JIUCKpEeTHAs CilydaiiHasi BEJIMYMHA, 3aKOH €€
pacnpeneneHus. YucaoBble XapaKTEPUCTUKU JTUCKPETHOM CIyYaulHOM BEJIMYUHBI.
[Tonsitue o 3akoHe Oonbmux uwucen. I[IpencraBienue MaHHBIX —(TaOJHIIB,
TuarpaMMmbl, TpauKu), TeHEpallbHas COBOKYIMHOCTb, BBIOOpKa, CpelHEee
apumernyeckoe, meauana. [lonstue o 3amayax MaTeMaTHUYECKOW CTaTUCTUKH.
Perenne npakTuyecKkux 3a1a4y ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

OcHoebl mpuzoHomempuu

Pannannas mepa yrna. BpamarensHoe npuxenue. CHHyC, KOCUHYC, TAHTE€HC
M KOTaHreHc uwnciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXxAecTBA. DOpMyibl
npuBeneHuss. CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC CyMMBI M Pa3HOCTH JBYX
yriioB.CMHYC MW KOCHUHYC JBOWHOro yria. PopmyJibl IOJOBHHOTO ApryMEHTA.
[IpeoOpa3zoBaHre CymMMbl TPUTOHOMETPHUUECKMX (YHKIHMI B MNPOU3BEIECHUE U
pousBeJeHue U 00paTHO. BrIpaxkeHue TPUTOHOMETPUYECKUX (PYHKIUN uepes
TAHTEHC II0JIOBUHHOTO apryMeHTa. [IpeobOpazoBanue MTPOCTEUIINX
TPUTOHOMETPUUECKNX BhIpakeHUU. OOpaTHbIE TPUTOHOMHTPUYECKUE (PYHKITUU:
apKCUHYC,apKKOCHUHYC,apKTaHT€HC. IIpocrenmue TPUTOHOMETPHUUYECKHUE
ypaBHeHHUs.  PemieHue  mpocTeMMX ~ TPUTOHOMETPUUECKMX  YPaBHEHMHM.
[Ipocrenmmx TPUTOHOMETPUYECKHUE HEPaBEHCTBA. [Ipocreimmux



TPUTOHOMETPUYECKNX HEPABEHCTB. PellleHre TPUrOHOMETPUYECKUX YPABHEHMWM,
CUCTEM YpPaBHEHUI, HEPABEHCTB.

Hauana mamemamuuecxozo ananusza

CriocoObl 3a/1aHUsI ¥ CBOMCTBA YHCIIOBBIX MocieaoBarenbHocTel. [lonstue o
Ipezene NocieI0BaTeIbHOCTH. Beruncinenue npenenos. [loHsTre 0 Mpon3BoIHON
byHKkIuu, €€ TeoMeTpuYecKHMii U (Gu3Myeckuil cMbica.  I[IpousBojiHbBIC
aneMeHTapHbIX (yHKui. [Ipou3BOgHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS,
YacTHOTO. YpaBHEHHE KacartenbHOH K Tpaduky ¢dyuaknuu. [Ipumenenue
MIPOU3BOTHON K HCCIIEOBAaHUIO (PYHKITHI 1 mocTpoeHuto TpadukoB. [Ipons3BoaHbIe
clokHoi (QyHKuMM W oOpatHOM ¢QyHKumu. [lpumepsl HCTONB30BAHUS
IIPOM3BOJHOM I HAXOKJICHMS HAWIYYIIETO PELICHUS B NMPUKIAJHBIX 3a7adax.
Bropas mpousBonHas, e€ reomeTpuyeckuil u ¢uznueckuil cMbici. Haxoxaenue
CKOPOCTH JIs TIpolLiecca, 3aAaHHOTO (GOpMYIIOil U rpaduKoM.

Humezpan u e2o npumenenue

[lepBooOpa3znas. OcHoOBHblE cBOWcCTBa mepBooOpasHOW. MHTerpai.
OcHoBHble  (opmynbsiB  uHTerpupoBanusa. Dopmyna Hprorona-JleiOHuia.
[IppuMeHeHne  ONpPEACIICHHOTO  MHTerpaja Uil HAaXO0XKACHUS  IUIOLIAIU
KpUBOJIMHEHHOW Tpanenuu. llpumepsl mNpuMeHeHHs HHTerpajga B (U3UKE U
TexHuke. llpuMeHeHue uWHTerpana K BBIYUCICHUIO (U3NYECKUX BEIMYUH U
IO ICH.

LIpsamvle u nrockocmu 8 npocmpancmee

B3anmHoe pacnosioxkeHne IByX INpsIMBIX B ITpocTpaHcTse. [lapamnensHOCTh
npsAsMor M IIockoctd. llappanensHocTh mOocKocTer. [lepnenauKynsspHOCTH
NpSAMOM M IUIOCKOCTH. llepneHauKymnsp W HAKJIOHHAs. YTOJI MEXIy NPAMOU U
IJIOCKOCTBIO. JIByrpaHHbIN YTOJL Yron MEXKITY TTOCKOCTSIMM.
[lepnenauKyIsIpHOCTh ABYX IIOCKOCTEM. [lapamnensHbli mEpeHoCc, CUMMETpPHS
OTHOCUTENIBHO  IUIOCKOCTH.  IlapamensHoe — mpoektupoBanue.  [lmomans
OpPTOTOHAIBHOM Mpoekiuu. N300pakeHre npoCcTpaHCTBEHHBIX QUTYP.

MHnozcozpannuku u kpyaivie mena

Bepimunsl. PeOpa. I'panu Mmuororpannuka. Pazseptka. MHororpanusie
yribl. Beimyknble MHororpaHHuku. Teopema Ounepa. Ilpusma. Ilpsmas u
HaKJIOHHAas  npusma. [IpaBunbHas  mpusma.  Ilnomans  MOBEPXHOCTH.
[Mapamnenenunen. Ky6. Ilnomaas mnoepxHoctu. Ilupamupa. IlpaBunbHas
nupamuga. Terpasap. [lnomane moBepxHOCTH. YcedeHHas nupamuaa. [lnomans
noBepxHocTu. CuUMMETpUM B KyOe, mapajienenunene, MNpu3Me W MNUPAMUIE.
[IpencraBnenre O NpaBUWIbHBIX MHOrorpaHHukax. CeueHus Ky0Oa, HpHU3MbI U
nupamMuabl. [lumuaap m koHyc. OceBble CEYEHUS W CEYEHUS NapajuielIbHbIC
OCHOBAHUIO. YcCeueHHbIM KOHyC. PasBeprka umiMHApa U KoHyca. bokoBas
noBepxHocThy». Illap u cdepa, ux ceuenus. KacarenbHas miockocTs K cdepe.
ObveM u ero wusMepenue.@opmynsl oObeMa Kyba, MPSIMOYTOJBLHOTO
napajuienenunena, npusMsl, muauHapa. Gopmynsl o0bemMa nupammuaa U KOHyca.
dopMyIibl TIIOMAACH TOBEPXHOCTEH IMIMH Ipa U KoHyca. @opmynbel 00bEéMa mapa
n miomana chepol. Ilogodbme Tenm. OTHOIIEHUS IUIOMIANEH TOBEPXHOCTEH H
00BEMOB TTOIOOHBIX TEJI.

Koopounamui u eéexmopul



[IpsmoyrosibHasi (IekapTOBa) CHUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
@opmysa pacCTOSTHUAA MEXAY ABYMs TOUKAMU. Y PaBHEHHSI OKPYKHOCTH, DJUIUIICA,
chepbl, TIOCKOCTH M TpsiMoi. Bekrtopel. Monaynp BekTopa. JledicTBHS Han
BeKTOpamMu. Pa3nokeHue BEKTOpa IO HAIpaBICHUSAM. YTON MEXAY ABYyMS
BekTopamu. lIpoekuus Bekropa Ha ock. KoopaunaTel BekTopa. CKaysipHOE
MPOU3BEACHUE BEKTOpPOB. JleMCTBHUS Haa BEKTOpaMH, 3aJaHHbBIMU CBOUMU
KoopAuHaTaMu. lcronp30BaHME KOOPAMHAT W BEKTOPOB INIPU  PEUICHUHU
MAaTEMATHYECKUX U MPUKIAJHBIX 33]1a4.

Yriay0jeHHbIi YPOBEHb

Anzebpa u nauana ananusza

Pazeumue nonsmus o uucne

MateMatuka B Hayke, TEXHUKE, SKOHOMUKE, UH(HOPMAIIMOHHBIX TEXHOJIOTHUSIX
U TPAKTUYECKOW JedaTenbHOCTH. Llenmn M 3amauyd W3ydeHus MaTEMaTUKU IpU
ocoenuu npodeccuit CIIO u cnemmansHocTelt CIIO. Ilensie u panvoHadbHbBIC
yucia. JlelicTBuTeNbHbIE uHcha. ApudmeTHdeckue JEeUCTBHUS HaJl YHUCIAMHU,
HaxO0XXJICHUE MPUOTUKEHHBIX 3HAUECHUN BEJIUYUH U TMOTPEIIHOCTEH BBIYUCICHUH,
CPaBHEHHWE YHMCJIOBBIX BbIpakeHU. KomrmekcHble uwncna. [lelicTBUS Han
KOMIUIEKCHBIMU YHCIIaMHU 33JJaHHBIMU B alireOpandeckoit popme.

Kopnu, cmenenu u nocapugpmoi

Kopun u crenenn. CBOWCTBa KOpHEW HATypaJIbHOW CTENEHW W3 YHUCHA.
CreneHM ¢ palMOHAIIBHBIMM  MOKAa3aTelsiMU, WX cBoWcTBa. CreneHn ¢
JICVUCTBUTEIbHBIMA  TMOKa3zaTenssMu. (CBOWMCTBAa CTENEHH C JICMCTBUTEIBHBIM
nokaszatenssMu M ux cBoiictBa. Jlorapudgm. Jlorapubm uyucina. OcHOBHOE
jJorapuMUUYECKoe TOXKAECTBO. JlecATWyHBIE © HaATypajbHBIE JIOTapu(MBbL.
[lpaBuna nevictBuii ¢ sorapudmamu. Ilepexom K HOBOMY OCHOBAaHHIO.
BrluncineHne u cpaBHEHHE KOpHEW. BBbINONIHEHHME pacyeToB € pagvKajgaMH.
[IpeoOpa3zoBanue panmoOHAIBHBIX, UPPAIIMOHATIBHBIX CTETIEHHBIX, MMOKA3aTEIbHBIX
U norapuMuueckux BelpakeHui. [IpeoOpa3zoBanne mNOKa3aTeNbHBIX BHIPAKEHU.
[IpeobpazoBanue torapupMUUECKUX BhIPAKEHUH.

Dyuxkyuu u epaguxu

Oyukiuu. OcHOBHBIE TMOHATUA U onpeneneHus. CpoicTBa  (PyHKIUH.
[IpoMexyTKM MOHOTOHHOCTH, HauOOJbIIEe U HAWMEHBIIEE 3HAYEHUS] TOYKHU
skcTpemyma. ['paduueckas wmnTepnperanus. OOparabie QyHKIMH. OCHOBHBIC
noHATUS W onpeneneHus. I'padux oOpaTHOM QyHKIMU. ApupmMeTnyeckue
oreparuu HaJ GYHKITUSAMU. CnoxHas
dbynaknus. CrenenHas GpyHKus,ee cBoiicTBa u rpaduku. [lokazarenpHas QyHKIHS,
ee cBorictBa u rpaduku. Jlorapupmudeckas ¢GyHKIMA,e€ CBOWCTBA U TpadUKH.
Tpuronomerpuueckne ¢GyHKIIMA, UX cBoWctBa ©  rTpaduku. OOparHbIe
TpUroHOMeTpuueckne (yHKIMU, WX cBoiictBa W rpaduku. [IpeoOpazoBanue
rpadukos. [Toctponue rpadukoB GyHKITUH.

Ypasuenus u nepasencmea

PaBHOCWJIBHOCTH YpABHEHHUM, HEPABEHCTB, CUCTEM. PallMOHaIbHbIE YPABHEHUS

H CUCTCMBI. I/IppaHI/IOHaJ]BHBIC YPaBHCHUA U CUCTCMBI. Pemenue HppalOHAJIbHBIX
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ypaBHeHMM U cucrteM. IlokasarenbHble ypaBHEHMsT W CHCTEMBI. PemeHune
IIOKA3aTeJIbHBIX ~ YpPaBHEHUNM M CUCTeM. PemieHwe  NOKas3aTelbHBIX U
JoropupMUYECKUX YpaBHEHUN U cucTeM. PanmonanbHble HepaBeHCTBa. OCHOBHBIE
npuemMbl uX pemeHus. Meron wuHTepBanoB. MppannoHanbHblE HEPABECTBA.
OcHoBHBIE pHeMbl UX pemieHus. IlokazarenpHbie HepaBecTBa. OCHOBHBIE PUEMBI
ux  pemeHus.  Jlorapupmuueckue M IOKA3aTeJIbHbIE  HEPAaBEHCTBA.
Jlorapudmuueckrue u moOKa3aTellbHble HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX
pemieHusi. PemieHue mMoOKa3aTeNbHBIX, HPPALMOHAIBHBIX M JOrau(MUYECKHX
YPaBHEHUI, HEPABEHCTB U CUCTEM YPABHECHUM.

Kombunamopuxa

OcHOBHBIE TIOHATHS KOMOWHATOPHKHM. 3aJadyd Ha MOJCYET YHCIIA
pa3MelleHni, IEPECTAaHOBOK, coueTaHuil. Pemenue 3agau Ha nepeObop BapHaHTOB.
®opmyna Ounoma HproTona. CBolicTBa OHMHOMHUHAIBHBIX KO3()PHUIIMEHTOB.
Tpeyronpuuk Ilackans. Pemienne koMOMHATOpHBIX 3amgad. Pa3merneHus,
coueTaHus U nepectaHoBku. buHoM HeroToHa n TpeyrosbHuk Ilackans.

dnemenmovl meopuu 6epoAMHOCMeEN U MAMEeMamu4eckot cmamucmuky

CoObiTHE, BEpOSTHOCTh COObITHS. ClOKEHUE U YMHOXEHHE BEPOSTHOCTEH.
[TonsiTue 0 He3aBUCUMOCTH cOObITHS. J(MCKpeTHas ciaydailHas BEJIMYMHA, 3aKOH €€
pacnpeneneHus. YnciaoBble XapaKTEPUCTUKU JTUCKPETHOM CIIy4ailHOW BEJIMYMHBI.
[TonsiTue o 3akoHe Oosbmmx uyucen. IlpencraBneHune paHHbIX — (TaOJUIBL,
IUarpaMMmbl, TpauKd), TeHEpalibHas COBOKYNHOCTb, BBIOOpKa, CpelHEe
apupmernyeckoe, menuana. [loHsaTue o 3agadyax MaTEeMaTUYECKON CTATHCTHKHU.
Pemenue npakTHYecKux 3a7a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

OcHoebl mpuzoHomempuu

Pannannas mepa yrna. BpamarensHoe npuxenue. CHHyC, KOCUHYC, TAHTE€HC
U KOTaHreHc uuciia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIAeCTBA. DOpMYyIIbI
npuBeneHusi. CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC CYMMBbI M Pa3HOCTH [BYX
yriioB.CUHYC YW KOCUHYC JBOWHOro yria. @opmyJibl MOJOBHHOTO apryMEHTA.
[IpeoOpa3zoBaHue CyMMBbI TPUTOHOMETPUUECKHX (YHKIMI B MPOU3BEICHUE U
nmpousBeJieHue M 00paTHO. BhipakeHue TPUTOHOMETPUYECKUX (PYHKIUN uepes
TAHIEHC II0JIOBUHHOTO apryMeHTa. [IpeoOpazoBanue MIPOCTEUIINX
TPUTOHOMETPUUECKUX BbIpakeHUU. OOpaTHbIE TPUTOHOMHTPUYECKUE (PYHKIIUU:
apKCUHYC,apKKOCHUHYC,apKTaHTEHC. IIpocreitmme TPUTOHOMETPUUECKUE
ypaBHEHMs.  PemeHne  mpoCTEHIIMX  TPUTOHOMETPUYECKUX  YPaBHEHMM.
[Ipocreitmmx TPUTOHOMETPUYECKHUE HEPABEHCTBA. [Ipocreitmmx
TPUTOHOMETPUYECKUX HEPABEHCTB. PellleHME TPUTOHOMETPUUYECKUX YPaBHEHUIA,
CHUCTEM ypaBHEHUI, HEPABEHCTB.

Hauana mamemamuuecxozo ananusza

CriocoOnI 3aaHMs U CBOMCTBA YMCIIOBBIX MOciienoBarebHocTe. [loHaTue o
IpeJiesie MocIeN0BaTeNbHOCTH. Briuncinenne npeaenos. [lonsTue o mpon3BoaHOM
byaknun, e€ TeoMeTpudecKkuid U ¢u3uueckuit cmbicha.  [IpousBogHbIe
aneMeHTapHbIX (yHKIui. [Ipow3BOgHBIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
4acTHOr0. YpaBHEHHE KacartenbHOWM K rpaduky ¢yuknuu. [Ipumenenue
MIPOU3BOHOMN K MCCIIEIOBAaHUIO (PYHKITNI U mocTpoeHuto rpaduxos. [IponsBoaHbie
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cloXHOM  (yHKUMU U oOpatHOM  ¢QyHKumu. I[lpumepsl HCTONB30BAHUS
MIPOU3BOJIHOM I HAXOXKJICHMSI HAWIYYIIETO PEUICHUS B MPUKIAJHBIX 3a7adax.
Btopas npousBogHas, e€ reomeTpuueckuii u dusnueckuit cMmbici. Haxoxnaenue
CKOPOCTH ISl Tpoliecca, 3aaHHOTr0 (GopMyIJIon U rpadukom.

Hnmezpan u eco npumenenue

[lepBooOpasnas. OcHOBHbIE CBOMCTBa mepBooOpa3zHou. Muterpain.
OcHoBHble  (opmynbsiB  uHTerpupoBanusa. Dopmyna Hbrorona-JleitOuua.
[IpumMeHeHNE  ONPEAECNEHHOTO  MHTErpaja  JUid  HAXOXAEHUA  IUIOLIAIU
KpUBOJIMHEHHOW Tpanenuu. llpuMepsl mnpuMeHeHHMs HHTerpaja B (usuke u
TexHuke. [lpuMeHeHue WHTErpana K BBIYUCICHUIO (U3NYECKUX BEIHYMH U
IJIOIIAIEN.

IIpsamvle u nrockocmu 8 npocmpancmee

B3anmHoe pacnosiokeHre IByX NPsIMBIX B IIpocTpaHcTBe. [lapammensHocTh
npssMord M IIockoctd. llappanensHocTh miockocTed. IlepneHauKyasspHOCTD
IPAMON ¥ IUIOCKOCTH. llepneHauKyisp U HAKJIOHHAs. YTOJI MEXIY NpAMOU U
IIJIOCKOCTBIO. JIByrpaHHbIN yToil. Yron MEXIY IIJIOCKOCTSAMM.
IleprieHIUKYJISIPHOCTh ABYX IIOCKOCTEW. IlapasuiesbHbli IIEpEHOC, CUMMETPHUs
OTHOCUTEJIBHO  IUIOCKOCTH.  IlapamiensHoe — mpoektupoBanue.  [lnomans
OpTOrOHaJIbHOU Mpoekuuu. M300paxeHne npocTpaHCTBEHHBIX (QUTYD.

Mmnozoepannuku u kpyaivlie mena

Bepmunel. PeOpa. ['panu MHOrorpannuka. Pazseptka. MHororpanssie
yribl. BpImykiaele MHOrorpaHHuku. Teopema Oinepa. Ilpusma. Ilpamas u
HakJIOHHAas  npusma. [IpaBunpHag  mpusma.  [lnomans  MOBEPXHOCTH.
[Mapamnenenunen. Ky6. Ilnomaas mnoepxHoctu. Ilupamupa. IlpaBusibHas
nupamuaa. Terpasap. [lnomane moBepxHOCTH. YcedeHHas nupamuaa. [lnomans
noBepxHocTu. CuUMMETpUM B KyOe, MapajulieNienuiene, MNpu3Me W MNUPAMHJIE.
[IpencraBieHre O MpaBWIbHBIX MHOrorpaHHukax. CeueHus: KyOa, NMpPU3MBI U
nupamuasl. [lwmHap n koHyc. OceBble cE€UEHUsT M CEUYEHUs NapaulesIbHbIE
OCHOBAHHUIO. YCEueHHbIM KOHyC. Pa3Beprka umimHApa U KOHyca. bokoBas
noBepxHocThy». Illap u cdepa, ux ceuenus. KacaTtenbHas IIIOCKOCTh K cdepe.
O6bem u ero wu3Mmepenue.@opmynbl o0bema Ky0a, MPSIMOYTOJIBHOTO
napajuienenunena, npusmsl, muausapa. ®opmynsl od0bemMa nupammuaa U KOHYyca.
dopMyibl TIIOMAAEH TOBEPXHOCTEH IMIMH Ipa U KoHyca. Dopmynbl 00bEéMa mapa
u mwiomanu cdepsl. [logoOue Tten. OTHOWIEHUS MIIOMIAEH MOBEPXHOCTEH U
00BEMOB MOTIO0HBIX TEI.

Koopounamwi u eéexmopul

[IpssmoyrosibHast  (gexkapToBa) CUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopmysa pacCTOSTHUAA MEXKAY ABYMs TOUKAMU. Y PaBHEHHSI OKPYKHOCTH, DJUIMIICA,
chepbl, TIOCKOCTH W TpsiMoi. Bekrtopel. Monaynb BekTopa. JledicTBHUS Han
BeKTOpamu. Pa3znokeHue BeKTOpa II0 HAIPaBJICHUSAM. YTOJI MEXAy ABYyMS
BekTopamu. IIpoexkumst BekTtopa Ha ock. Koopaunarel Bektopa. CkanspHoe
IIPOU3BEACHUE BEKTOpPOB. JIeMCTBHS Hax BEKTOpAMH, 3aJaHHBIMU CBOUMH
KoopauHaTtaMu. lcronp3oBaHME KOOPAMHAT W BEKTOPOB MPU  PELICHUU
MAaTEMATHYECKUX U IPUKIIAJHBIX 3aa4.



Mecmo yuebnoii oucyunaunsl 8 yueoOHom naane

B cootBercTBue ¢ VII auctumnuna I1JI.1 MaremaTtuka paccuntana Ha 351
yaca B roa, 26 4. — gjekuuu, 4 4. — NOpakTU4YecKue 3aHsaTusA, 321 4. —
caMOCTOsITeNIbHas padoTa.

IInanupyembie pe3yabTaThl 00y4YeHUsI

HJIaHl/IpyCMble pe3yJabTaTbl 0CBOCHUA yqeﬁﬂoﬁ ANCIHUIIJINHBI

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

O6V‘I&IOHIHI>'IC}I Ha 6a30BOM YPOBHC HAYUHNTCA:

Anzebpa u nauana ananuza

Pazeumue nonamus o uucne

OnepupoBatTh MOHATUSIMU:

— IIeJIO€ YHUCIO, JETUMOCTh YHCEN, OOBIKHOBEHHAs JpPOOb, JECSITHUYHAS APOOb,
palMoOHANIbHOE YHCIIO, MNPUOMMKEHHOE 3HAYEHWE YHCIa, YacTh, JOJIA,
OTHOILIEHHWE, IPOIEHT, IIOBBIIICHHE W TMOHMXKEHUE Ha 3aJaHHOE YHUCIO
MPOLIEHTOB, MacIITao;

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvix npeomemos.

—  BBINOJHATH apuMeTHyecKue NCUCTBUSI HAJl YUCJIaMHU, COUeTasl YCTHHIE U

MUCbMEHHBIE TTPUEMBI;

—  HaxXoOJIWUTh NPUOJIKCHHBIE 3HAYCHUST BEIMYMH U MOTPEHIHOCTH

BBIYUCIICHU (a0COTIOTHASI M OTHOCUTEJIbHAS ); CPABHUBAThH YMCIIOBBIC BHIPAKCHHUS;
— HaxOAUTh OIMOKU B TPeoOpPa30BaHUAX U BBIUUCICHUSIX (OTHOCUTCS KO BCEM

MYHKTaM [IPOrpamMMBbl).

Kopnu,cmenenu u n1o2apugpmot

OnepupoBath MOHATUIMH:

— Jjorapudm uucia, KOpeHb, CTENEHb ,BBINOIHATh apUPMETHUECKUE NEHCTBUS C
LEJBIMU U PallMOHATbHBIMU YHUCIIAMU;

— BBINOJHATH  HECJOXHBbIE  NpeoOpa3oBaHMsl  YHCIOBBIX  BBIPAYKEHUH,
COJIEp KalllMX CTEMEeHH YUCel, MO0 KOPHU U3 YUCe, JIMOO JorapudMbl YnCel;

— CpaBHMBATh PALIMOHAJIBHBIE YKCIIA MEXIY COO0i;

— OLEHUBAaTh M CpPAaBHUBATh C pALMOHAJIBHBIMU YHCIAMU 3HAYEHHS LIEJIbIX
CTEerNeHel yuces, KOpHEH HAaTypaJlbHOM CTENEeHH W3 YHUCElN, JOorapupMoB 4Ynucen
B ITPOCTHIX CIIy4YasiX;

— u1300pa)kaTh TOUKaAMH Ha YUCIOBOU MPSAMOM LeJIble U PAIIMOHAIILHBIE YHCTIA;

— K300pakaTh TOYKAaMH HA YHCIOBOW MpPSIMOW IleJible CTENEHU YHuCel, KOpHU
HATYpaJIbHOM CTENEHU U3 YHCE, JOrapu(PMbl YHCET B MPOCTHIX CIydasix;
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BBITIOJHATh HECJIOXKHBIE MPeoO0pa3oBaHUA LEIBIX U JPOOHO-PALMOHAIBHBIX
OYKBEHHBIX BBIPAKEHUII;

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

BBIUMCIAT B TPOCTBIX CIydyasX 3HAUYEHHUS 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 HGO6XOI[I/IMOCTI/I
CIIPpaBOYHBIX MAaTCPUAJIIOB U BBIYUCIINTCIIBHBIX YCTPOﬁCTB;

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

HCIIOJIB30BATh METOAbI OKPYIJICHUA, HpI/I6J'II/I)K€HI/I}I " IIPUKHUAKU IIpU PCIICHUHA
IMPAKTHYCCKUX 3a1a4 HOBCGI[HCBHOP'I KHN3HU.

Dynkuyuu

OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTh BEJINYMH,
(yHKUHKS, apryMEHT U 3HaueHue (yHKIHUH, 00JIaCTh ONPEEICHUS U MHOKECTBO
3Ha4YE€HUU (PYHKIMH, rpaduK 3aBUCUMOCTH, rpaduK PyHKIUHU, HYJTU QYHKLIHH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, BO3PACTAHUE HA YUCIOBOM ITPOMEKYTKE,
yObIBaHHME HA YMCIOBOM IMPOMEXKYTKE, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAYECHUE
(GYHKIIMH Ha YHCIOBOM MTPOMEXYTKE, IepHoArnIecKast (PyHKINs, IEPUOT;
ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: TIpsiMasi U oOpaTHas
IPONOPLUUOHATIBHOCTD JIMHEWHAs, KBaJIpaTUYHas, JJorapupmMuieckas u
nokasaresibHas (PYHKIIMH, TPUTOHOMETpUYECKUe QyHKIIUMU;

pacrno3HaBath rpaduku dJIEMEHTAPHBIX QYHKIUN: IPSIMOIN U 0OpaTHOM
MPONOPIMOHAIBHOCTH, JINHEWHOM, KBaIpaTUYHOU, JTOTapU(PMUYECKON U
MOoKa3aTebHON (DYHKIIMMA, TPUTOHOMETPUUECKUX (PYHKIIUI;

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

HAXOJUTh 10 rpaduKy MPUOIMKEHHO 3HAYEHUST QYHKIIMH B 33JJaHHBIX TOUKAX;
onpeaensTh Mo rpaguKy cBoicTBa GYHKUUU (HYJIU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH MOHOTOHHOCTH, HAMOOJbIINE U HAUMEHbBIIIHE
3HAYEHHUS U T.I1.);

CTPOUTH 3CKU3 Tpaduka GyHKUUHU, yIOBIETBOPSIOLUIEH IPUBEACHHOMY HAaOOpy
yCIIOBUH (IPOMEKYTKHU BOo3pacTaHus / yObIBaHMsI, 3HaU€HUE (PYHKIINU B
3aJ]aHHOW TOYKE, TOUKU 3KCTPEMYMOB H T.II.).

B nosceomnesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

OTpeeNsATh MO rpadukamM CBOWCTBAa peabHBIX MPOLECCOB U 3aBHCHUMOCTEM
(HamOospIIe W HAUMEHbIIME 3HAYEHUsS, TMPOMEXKYTKHM BO3pacTaHUs M
yObIBaHMUSI, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);
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MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHUYECKOU
CUTYaLIMH.

Ypa(menuﬂ U Hepaeencmea

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

pelaTh MoKa3aTe/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
ypaBHEHUS BHJA: SinX = @, COS X = @, tgx = a,CtgX = a, r/ie a — Tabau9Hoe
3HAYEHHE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKLINH.

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

Kombunamopuka. Inemenmsl meopuu 6epoasmuocmeil u mMamemamuyecKkoi

cmamucmuxku

oneprupoBaTh Ha 0a30BOM YPOBHE MOHITHIMH: YacTOTa U BEPOSITHOCTD
COOBITHS, CITy9aiHBIA BBIOOP, OIIBITHI C PABHOBO3MOKHBIMH 3JICMCHTAPHBIMHU
COOBITHSIMH;

BBIYHCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE TI0JICYCTA YHCIIA UCXOJIOB.

B noeceonesnou sxcusnu u npu uzydenuu opyux npeomemos:

OIICHMBATh W CpPAaBHUBATh B MPOCTBIX CJIydasX BEPOSTHOCTH COOBITHI 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 MOHATUSAMU: TPOU3BOIHASI (YHKIIMHU B TOUKE,
KacartelsibHas K rpaduKy QyHKIIMHU, MPOU3BOHAS (DYHKIINH;

ONpeaensITh 3HaYEHUE TPOU3BOIHON (DYHKIIMH B TOUKE MO U300pAXKEHUIO
KacaTelbHOH K TpaduKy, MPOBEIECHHON B 3TON TOUKE;

peniaTh HECJIOKHBIE 3a/1a4M HAa IPUMEHEHHUE CBS3H MEXy IPOMEKYTKAMHU
MOHOTOHHOCTH M TOYKaMHU dKcTpeMyMa (QyHKIHUH, C OTHOM CTOPOHBI, U
IPOMEKYTKaMU 3HAKOMIOCTOSIHCTBA M HYJISIMU TIPOU3BOIHOM ATOU (PYHKIIUHU — C
JIPYTrOMu.

B noeceonesnou yxcusHu u npu uzydeHuu opyux npeomemos:

NoJIb3ysCh rpaKkamMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) UM CKOPOCTU yObIBaHUS (T1afeHHUS,
CHW)KEHUS, YMEHBILECHHS U T.I1.) BEJIMYMH B PEAbHBIX MPOLECCAX;
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— COOTHOCHUTH Ipa(KH PeabHBIX MPOIECCOB M 3aBUCUMOCTEH C WX OMMCAHUSIMH,
BKJIFOUAIOIIMMU XapaKTEPUCTUKHU CKOPOCTH U3MEHEHHUsI (OBICTPBII poCT,
IUTABHOE MOHMKEHUE U T.11.);

— HCIOJIb30BATh IPAPUKU PEaTbHBIX MPOLECCOB ISl PEIICHUS HECIOMKHBIX
MPUKIAIHBIX 3371a4, B TOM YHCJIE ONPEnessis 1Mo TpaduKy CKOPOCTh X0aa
mpoiiecca.

T'eomempus

— OmnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSAMU: TOUKA, IPsIMasi, IJIOCKOCTh B
IPOCTPAHCTBE, NapAJUICIBHOCTD U NEPIEHAUKYJIIIPHOCTD NPSAMBIX U
IJIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOI'PaHHUKOB (MpU3Ma, TUPaMU/a,
MPSIMOYTOJIBHBIN Mapaienenume], Ky0);

— wn300paxaTh U3ydyaemble (PUTYphI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;

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

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

— MpUMEHATH Teopemy [ludaropa npu BEIYMCICHUH 3JIEMEHTOB
CTEpPEOMETPUUECKHUX UTYD;

— HaxXOJUTh 0OBEMBI U IIJIOLIAAN TOBEPXHOCTEH MPOCTEUIINX MHOTOIPAHHUKOB C
IpUMEHEHUEM HOpMYII;

— pacno3HaBaTh OCHOBHBIE BUbI TEN BpallleHUs (KOHYC, HMIMHAP, chepa u map);

— HaXOJWTbh 00BEMBI U MJIOIIAIN OBEPXHOCTEHN MPOCTEHIIINX MHOTOTPAHHUKOB U
TEJ BpaIleHUs C IPUMEHEHUEM (POPMYIL.

B noeceonesnoii srcuznu u npu uzyuenuu Opyux npeomemos.

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

— HCIMOJb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD s
pELIeHMs TUMOBBIX 33]]a4 MPAKTUUYECKOTO COJAEPIKAHMUS;

— COOTHOCHUTb ILJIOIIA M TOBEPXHOCTEHN TEJI OAMHAKOBON (POPMBI pa3IMUYHOTO
paszmepa;

— COOTHOCHUTH 00BEMBI COCYJIOB OAMHAKOBOM (POPMBI pa3IMUHOTO pa3Mepa;

OLICHMBaTh (POPMY MPABWIBHOIO MHOTOIPAHHHMKA TOCIE CHWIOB, CPE30B M T.II.

(ompenensaTb ~ KOJMYECTBO  BEpIIMH, pedbep W TpaHeld  MOJyYEHHBIX

MHOTOIPAHHHUKOB).

Bexmoput u koopounamut 6 npocmpancmee

— OmnepupoBaTh Ha 0a30BOM YPOBHE IIOHSATHEM JEKAPTOBHI KOOPJIWHATHI B
MPOCTPAHCTBE;

— HaXOJHWTh KOOPAWHATHI BEPIINH Ky0a U MPSIMOYTOJILHOTO MapauieJienumnesa.
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OOyuaromuiicss Ha yriyOJeHHOM YPOBHE HAYUUTCS:

Pazeumue nonamus o uucne

OnepupoBaTh MOHATUSIMHU:

— IeJI0€ YHUCIO, ACIMMOCTh YHCeJ, OOBIKHOBEHHAs APOOb, JCCATHYHAS TPOOb,
paloHaIbHOE YHCJIO, NPUOMMKEHHOE 3HAYCHHWE 4YHCTA, 4YacTh, JOJS,
OTHOIIICHWE, TIPOICHT, TIOBLIICHHE W TIOHIKEHHWE Ha 3aJlaHHOE YHCIIO
MPOIIEHTOB, MACIITAa0;

B nosceonesnoti socuznu u npu uzyuenuu opyeux yueOHvlx npeomemos:

— BBINIOJIHATHh apuPMETUUECKHUE ACHCTBUS HaJ YUCIAMH, COYETas YCTHBIC U

MIMCEMEHHBIE TIPUEMBI;

— HaxOJWTh TNPUONKCHHBIC 3HAYCHHS BEJIMYMH ¥ TOTPEITHOCTH

BBIYHCIICHU (A0COJTIOTHASI 1 OTHOCHUTEIIbHAS ); CPABHUBATH YHCIIOBBIC BHIPAKCHIS;
— HAXOJUTh OMMOKH B TPEOOPA30BAHUAX U BEIYHCICHUSX (OTHOCHUTCS KO BCEM

MyHKTaM MPOTPAMMBI).

Kopnu,cmenenuu nozapughmot

— CBoOOIHO oOmepupoBaTh MOHATHSMHU: HATypaJlbHOE YHCIO, MHOXECTBO
HaTypaJIbHBIX YHCEJI, LIEJI0€ YUCIO, MHOXKECTBO LIENbIX YHCEN, OOBIKHOBEHHAs
Ipo0b, necsITHYHas JpoOb, CMEUNIAHHOE 4YHUCJIO, PAaIlMOHAIBHOE YHCIIO,
MHOKECTBO PallMOHAIBHBIX YUCEN, HPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHU N,
JNENUCTBUTEIBLHOE YHCII0, MHOKECTBO JAEHCTBUTEIBHBIX YUCEN, T€OMETpUYECKAs
MHTEPIpPETALNs] HATYPAIbHBIX, LEJIbIX, pPAUUOHAIBHBIX, JIEHUCTBUTEIbHBIX
YU CET;

— TOHMMAaTh W OOBACHATH PA3HUILY MEXAY NO3WLHUOHHOM M HEMO3UIMOHHOMN
CUCTEMaMH 3alMCH YHCET;

— MEepeBOJAUTH YKCia U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

— JIOKa3bIBaTh M MCHOJB30BATh MPHU3HAKU JEIMMOCTH CYMMBbI M MPOHU3BEICHUS
MIPH BBIMOJHEHUU BBIUUCIECHUHN U PEILICHUH 3a/1ay;

— BBINOJHATH OKPYTJIEHUE PALMOHAIBHBIX U UPPAILIMOHATIBHBIX YHCEIl C 3aJaHHON
TOYHOCTBIO;

— CpaBHHUBATh JIEHCTBUTENBHBIC YHCIIA PA3HBIMH CIIOCO0aMU;

— yHOpSIOYMBATh YHWCJA, 3alMCaHHbIE B BUIE OOBIKHOBEHHOM U JAECATUYHOU
Ipo0Ou, Yyncia, 3aMCaHHbIe C UCTIOIb30BAaHUEM apU(METUYECKOT0 KBAaIPaTHOTO
KOpHSI, KOPHEU cTeneHu 0oJIbIie 2;

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

— BBIIOJHATH BBIYUCIEHUS M MpeoOpa3oBaHUs BBIPAXKEHHUM, COJEpKalIuX
JEUCTBUTEIbHBIE YMCIIa, B TOM YUCJIE KOPHU HATYypaJIbHBIX CTEIICHEH;

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

B nosceonesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

14



BBITIOJHATh U OOBSICHATH CPAaBHEHHE PE3YJIbTATOB BBIYMCIICHUHN NPHU PEIICHUU
OPAaKTUYECKUX 337ad, B TOM 4YMCJIE NPUOJIMKEHHBIX BBIYUCIECHUN, UCIOIb3YsI
pa3HbI€ CIIOCOOBI CPaBHEHMUIA;

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

COCTaBJAATb M OLCHHMBATH PA3HBIMU CII0cOo0aMH 4YHCJIOBBIE BBIPpAXKCHHA IIPpHU
PCIICHUHN ITPAKTUYCCKUX 3aaa4 U 3aJia4 U3 JAPYyIux y‘—IC6HBIX mpcaAMCTOB

Dynkyuu

Bnagers NOHATUSAMU: 3aBUCHMOCTb BEJIMYMH, (PYHKIMS, apTyMEHT U 3HAUYCHUE
(yHKIMM, 00JIaCTh ONPENENIEHNUs U MHOXKECTBO 3HaueHU (yHKIUH, rpaduk
3aBUCUMOCTH,  rpapuk  (yHKUMH, HyId  (QYHKIOUH,  [POMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE HA YHMCIOBOM IPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM TMPOMEXKYTKE, HauOoJblllee M HaUMEHbIee 3HAUCHHE (PYHKLIMU Ha
YHCJIOBOM MPOMEXKYTKE, epuoandeckas (GyHKIMs, IEPUO, YETHA U HEUETHAs
(GYHKIMH; YMETh MPUMEHSATH 3TH MOHATHS IPU PEIICHUN 3a]1a4;

BIIQJIETh TOHATHEM CTeNeHHas (yHKLUHS; CTPOUTh €€ TpaduKk U YyMETb
NPUMEHATH CBOMCTBA CTENEHHON (DYHKIIMU NPU PELICHUH 33/1a4;

BJaJeTh NOHATUAMM I[IOKa3arejabHas (YHKIMS, SKCIIOHEHTAa; CTPOUTh UX
rpa@Uk M yYMETh MPUMEHSITh CBOWMCTBAa IOKAa3aTENbHOW (QYHKIMHM TpU
pELICHUH 3aa4;

BIIQJIETh MOHATUEM JIOrapudmuueckass PyHKUUS; CTPOUTh €€ TpauK U yMETh
MIPUMEHSATH CBOMCTBA JOrapu(pMuuecKor (pyHKIMH MpU PEILICHUH 3aa4;
BJIQ/ICTh MOHATUAMH TPUTOHOMETPUYECKHE (YHKIIMH, CTPOUTH MX TpaduKH U
YMEThb NPHUMEHATh CBOWCTBA TPUTOHOMETPUUECKUX (DYHKLIMH TNpU pelieHun
3ajady;

BJIAJI€Th MOHATHEM OOpaTHas (PYHKIMS; IPUMEHATh 3TO MOHATUE NP PEIICHUH
3azay;

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

IPUMEHSTH TIPY PELICHUU 3a71a4 peoOpa3oBaHus TpadukoB GyHKIIUN;

BJAJeTh MOHATUSIMM UHWCJIOBas IOCJIEN0BATEIbHOCTb, apupMeTHdecKas U
re€OMETPUYECKAsI POTPECCHS;

MPUMEHATh MpPHU PEUICHUW 3aJ]ad CBOWCTBA M MPU3HAKK apUPMETUUYECKON H
r€OMETPUYECKON MTPOTPECCHIA.

B nosceonegnotl scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

OTIpeAeNATh MO TpaduKaM U HCIOJB30BATh JI PELICHUS MPUKIAJAHBIX 3a]ad
CBOMCTBA peasbHBIX MPOILIECCOB U 3aBUCUMOCTEH (HanOOJIbIIINEe U HAUMEHbIINE
3HAaYeHUs, MPOMEKYTKH BO3pacTaHUS M YObIBaHUA (YHKUIUH, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA, aCUMIITOTHI, TOUYKU NIEpernda, nepuoa u T.11.);
UHTEPIPETUPOBATL CBOMCTBA B KOHTEKCTE KOHKPETHOW MPaKTUYECKOU
CUTYaLUU;.
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ompenensaTh Mo TpadukaM MPOCTEUINE XaPAKTEPUCTUKH TMEPUOANICCKUX
IPOIIECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaIHOCBSI3U U JIp. (aMILTUTY/A,
NePUOJI U T.I1.)

Ypa(menuﬂ U Hepaeencmea

CB0OOOHO OTIEpUPOBAThH MOHATHSIMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHUSI U HEPABEHCTBA, YPAaBHEHUE, SIBIIOIIECECS CIEICTBUEM JIPYroro
YpaBHEHUS, YypaBHEHUS, PABHOCHIIBHBIE HA MHOXECTBE, pPABHOCHJIbHbIE
npeoOpa3oBaHus YpaBHEHU;

pelaTh pasHble BUABl YPABHEHUN W HEPABEHCTB M MX CHCTEM, B TOM YHCIIE
HEKOTOpbIE ypaBHEHHMs 3-H U 4-il cTemeHeW, IpOOHO-pallMOHANbHBIE U
UPpaLOHAJIbHBIE,

OBJIAJIETh ~ OCHOBHBIMU  THUIIAMU  [IOKa3aTEJbHBIX,  JIOTapU(PMHUUECKHUX,
VUPPALMOHAIBHBIX, CTENEHHBIX YPABHEHUH W HEPABEHCTB WU CTaHAAPTHBIMHU
METOJaMH UX PEIICHUN U MIPUMEHATh UX MPU PELICHUH 33a4;

IIPUMEHSATH TeOpeMy be3y K peleHuto ypaBHEHU;

OPUMEHATh TeopeMy Buera mid pelieHHs HEKOTOpPBIX YpPaBHEHUHM CTEIECHU
BBILLIE BTOPOU;

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

BIIQJIETh METOJAMH PEIICHUS YPaBHEHUW, HEPABEHCTB M UX CHUCTEM, YMETb
BbIOMpaTh METO/1 PEIICHUsI U 0OOCHOBBIBaTh CBOM BHIOOD;

UCIIOJIB30BaTh METOJ, MHTEPBAJIOB JUI PELICHUS HEPABEHCTB, B TOM YMCIIE
JAPOOHO-pallMOHAJIBHBIX M BKJIIOYAIOIIUX B ce0sl HPPAaLlMOHAIIbHBIE BHIPAKEHUS;
pemiath anreOpanvyecKkue YpaBHEHHMs W HEPAaBEHCTBA M MX CHUCTEMBI C
napameTpamu aredpanyeckum 1 rpapudeckuM METOAaMu;

BJIJIETh Pa3HBIMU METOJAMU JOKA3aTeIbCTBA HEPABEHCTB;

peniaTh ypaBHEHHUS B LIEJIBIX YUCIIAX;

n300pakaTb ~MHOXKECTBAa Ha IUIOCKOCTH, 3aJaBaeMble ypaBHEHUSIMH,
HEPaBEHCTBAMM M X CUCTEMAMU;

CBOOOJHO HCIIOJIB30BaTh TOXKJIECTBEHHbIE MPEOOpa3oBaHUsl MPU PELICHUU
YPaBHEHUW U CUCTEM YPABHECHUU

B noeceownesnou sxcusHu u npu uzydeHuu opyeux npeomemos:

COCTABJISITh U PELIATh YPaBHEHHs, HEPABEHCTBA, MX CHCTEMBI IIPU PEIICHUU
3aJ1a4 JpYruX y4yeOHbIX MTPEIMETOB;

BBINIOJIHSTH OLIEHKY MPaBI0NOA00MS PE3yNbTATOB, MOIYYAEMbIX MPU PEIICHUH
Pa3IMYHBIX YPABHEHHM, HEPABEHCTB U UX CHCTEM IPHU PELICHUU 3aJlay JAPYTUx
y4eOHBIX NMPEAMETOB;

COCTaBJISITh U PEIlaTh YPaBHEHUS M HEPABEHCTBA C MapaMeTpaMu MpHU PEIICHUH
3aJ1a4 JpYrux y4eOHbIX MTPEIMETOB;

COCTABJISITh YPAaBHEHHWE, HEPABEHCTBO WJIM MX CHUCTEMY, OIHCHIBAIOIINE
pealbHyl0 CHUTYyallMI0 WM TPUKIAJHYI0 3a7ady, HWHTEPHpPETUPOBAThH
MOJIyYeHHbIE PE3YNIbTATHI;
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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 U1l PELICHUS 33/1a4 TEOPHIO MPEIEIIOB;

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

BJIA/I€Th NOHATUAMHU: IPOU3BOJHAS (PYHKIIMH B TOUKE, IPOU3BOHAS (PYHKIIUH;
BBIYHCIISTH MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIMHI U UX KOMOWHAIIHI;
MCCIIEI0BaTh PYHKIIMA HA MOHOTOHHOCTD U SKCTPEMYMBI,

CTPOUTH IPAPUKHU U IPUMEHSATH K PELICHUIO 33/1a4, B TOM YHCJIE C TapaMETPOM;
BJa/IeTh OHATHEM KacaTelbHas K rpa@uky GyHKUHUU U YMETh MPUMEHSATh €T0
IIPY PELIEHUU 3a/1a4;

BJIJIETh MOHATUSAMU NIEPBOOOpa3Has (PyHKIIMs, ONPEAEIICHHbII HHTETpal;
npuUMeHATh TeopeMy HploTona—JIeliOHMIIa 1 ee creACTBUS Il pelIeHUs 3a/1a4.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvlx npeomemos.

pelath MpUKIAJHBIE 3aJayd U3 OUOJOTUH, (PU3UKHU, XUMHH, SKOHOMUKU U
IPYTUX MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTHK ITPOLIECCOB;
MHTEPIPETUPOBATH NOJYYECHHbBIE PE3YJIbTAThI

TI'eomempusn

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

CaMOCTOSITENIbHO  ()OPMYJIUPOBATH OMNpPEJEICHUS TeoMeTpUYecKux uryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPHUCCKUX (PUTyp
U OOOCHOBBIBATH WJIM OMpOBEpPraTh HX, 0000IIATh WM KOHKPETHU3UPOBATH
pe3yabTaThl Ha HOBBIX Kjaccax (QuUryp, mpoBOJUTH B HECJIOXKHBIX CIIydasx
KkJaccudukaiuio Guryp mno pa3IMuHbIM OCHOBAHUSIM;

UCCIIEIOBATh  YEpPTEXKH, BKIOYas  KoMOWHamuu  Quryp, HU3BJICKaTh,
UHTEPIPETUPOBATh M IPeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEJACTABICHHYIO Ha
yepTeKax;

pemath 3aa4d TE€OMETPUUECKOTO COJICpKaHUsS, B TOM YHCIE B CUTYaIlUsX,
KOrjJa aJIrOpuTM pEIICHHS HE CleayeT SBHO U3 YCIOBUS, BBIMOJHATH
HEOOXOMUMBIC Il pelIeHus  3aJayd  JOTOJIHUTENIbHBIE  MOCTPOCHUS,
UCCIIEIOBATh BO3MOXHOCTh TMPUMEHEHUS TeopeM U (PopMys Il perieHus
3aj1a4;

yMeTh (OPMYTUPOBATH U IOKA3bIBATh T€OMETPHUCCKUE YTBEPIKICHUS;

BIIQJICTh IOHATHAMHU CTEPECOMETPHH: NPH3Ma, IapajIeIeHuIe/, MUpaMuia,
TeTpa’ap;
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MMETh TIPEJICTABIEHUS 00 aKCMOMaX CTEPEOMETPHUHM M CJCACTBUSIX U3 HUX H
yYMETh MIPUMEHSITH UX MPU PEIICHUH 3a/1a4;

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

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

NPUMEHATh TEOPEMBbI O TAPAJUICNFHOCTA TMPSAMBIX UM TUIOCKOCTEH B
MPOCTPAHCTBE NPU PEIICHUU 3a/1a4;

YMETb MIPUMEHSTH MMapajjIeIbHOE MPOCKTUPOBAHUE /ISl N300pakeHus Guryp;
YMETh MPUMEHSTH MEPIECHINKYISIPHOCTA TPSIMONM U TUIOCKOCTH TIPU PEIICHUU
3ajady;

BIIAQJICTh TIOHATHSIMH OPTOTOHAIBHOE IPOCKTUPOBAHKME, HAKIOHHBIE M WX
NPOEKINH, YMETh MPUMEHSAITH TEOPEMY O TPEX MEPICHIUKYIIApaxX MPU PEIICHUH
3ajiay;

BJIQJICTh MOHSATUSIMU PACCTOSTHUE MEXTy (GUrypaMud B MPOCTPAHCTBE, OOIIUI
MEPIEHANKYJISAP ABYX CKPEHTUBAIOIINXCS MPSIMBIX U YMETh MPUMEHATH UX TIPU
pEIICHUH 3a/1a49;

BIIQJICTh TIOHSATHEM YTOJ MEXTY MPSIMON M TJIOCKOCTHIO U YMETh NMPUMCHSTH
€ro MpH pelIeHuy 3a/1ay;

BJQJCTh TMOHSATUSMU JIBYTPAHHBIA YroJl, Yrojd MEXIy IUIOCKOCTSIMH,
NEPHEHAUKYJISIPHBIEC TNIOCKOCTH U YMETh MIPUMEHATh UX MPU PEIICHUH 3a/1a4;
BIIQJICTh TOHATHSAMH TIPU3Ma, TapaUieenune] HW TPUMCHATh CBOWCTBA
napajuieNienune a mpyu pelieHny 3a1ay;

BIIQJICTh TOHATHEM MPSMOYTOJBHBINA IMapajuIeJeuIe]] U MPUMEHATh €r0 IPH
pEIICHUH 3a/a4;

BJIQJICTh TMOHATUAMH THPAMUJA, BUABl TUPAMHU, JJIEMEHTHl TPaBUIHHON
MUPaMUIbl U YMETh PUMEHSTh UX TIPH PEIICHUU 337124,

MMETh MPEACTABJICHHUE O TeopeMe Diliiepa, MPaBHIIBHBIX MHOTOTPAaHHUKAX
BJIQJICTh TOHATHEM ILJIOIIATd TIOBEPXHOCTEH MHOTOTPAaHHHUKOB W YMETh
NPUMEHSTH €r0 TIPHU PEIICHUY 3a]1ay;

BJQJICTh TOHATHSIMHU Teja BpamleHus (IUWIMHAP, KOHYC, map u cdepa), uX
CEYCHHS M YMETh IPUMEHATh UX MIPU PEIICHUH 3a]1a4;

BJIQJICTh MOHSATUSAMU KacaTeJbHbIE MPSMbIE U TJIOCKOCTH U YMETh MPUMEHSTH
W3TIPU PEIICHUH 33/1a4;

UMETh MPEJCTaBICHUS O BIIMCAHHBIX M OMMMCAHHBIX Cepax U yMETh IPUMECHSITh
UX MPU PEIICHUU 3a/1a4;

BIIJICTh TIOHATHSIMU OOBEM, OOBEMBI MHOTOTPAHHUKOB, TEJI BpaIleHUS W
MIPUMEHSTh UX TPU PEIICHUH 33/1a4;

UMETh TPEJCTaBICHHE O pa3BepTKe IWIMHApPA MW KOHYyCa, IUIOIIAIH
MOBEPXHOCTH IIWJIMHJIpAa ¥ KOHYCa, YMETh MIPUMEHSITh MX TP PEIICHUH 3a/1a4;
UMETh TIPEJCTaBJICHUE O IUIOMIaaAu chepbl M yMETh IMPUMCHSATH €ro TpHU
pEIIeHUH 3a/1a4;

YMETH PeIIaTh 3a/1a4i Ha KOMOWHAIIMY MHOTOTPAHHUKOB M TEJ BPAIICHUS;
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— HMETh MPEACTaBICHUE O TIOI00MH B MPOCTPAHCTBE W YMETh periaTh 3a7a4d Ha
OTHOLIEHUE 00BEMOB U TUIOLIAACH MOBEPXHOCTEH MOJOOHBIX QUryp.

B noeceonesnou yxcusHu u npu uzydeHuu opysux npeomemos:

COCTaBJISITh C MUCIOJIb30BAHUEM CBOWCTB F€OMETPUUYECKUX (PUTYP MATEeMAaTHUUECKHE

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

JTUCLUILINH, UCCIIEI0BATh MOJIYYEHHbBIE MOAECIN U HUHTEPIPETUPOBATH PE3YIIbTAT.

Bexmopuwt u koopounamul 6 npocmpancmee

— Bnanerp NOHATUSAMH BEKTOPHI U KX KOOPJIMHATHI;

— YMETb BBIIOJIHATH OllEpaliy HaJ BEKTOPAMY;

— HCIIOJb30BaTh CKAISIPHOE IIPOU3BEACHUE BEKTOPOB IIPU PELICHNN 33/1a4;

— TPUMEHSITHh ypaBHEHHUE IIJIOCKOCTH, (DOPMYIy PpacCCTOSIHUS MEXIYy TOUYKAMH,
ypaBHEHHE c(hepbl IPU PEIICHUH 3aa4;

— TPUMEHATHh BEKTOPHI U METOJT KOOPJIMHAT B MTPOCTPAHCTBE MPU PEILICHUH 3a]1a4.

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,
OTHOITIICHWE, TIPOIICHT, IIOBHIIICHUE U TOHWKEHHUE Ha 3aJaHHOC YHCIIO
MPOIIEHTOB, MacIITAaO;

B nosceonesnotl scuznu u npu uzyuenuu opyeux yueOHvlx npeomemos.

—  BBINIOJIHATHh apuPMETHUECKHUE ACHCTBUSA HaJ YUCIAMH, COYETas YCTHBIC U

MTMCEMEHHBIE TIPUEMBI;

— HaxoJWTh MNPUONMKCHHBIE 3HAYECHHsS] BEJIMYMH ¢ TOTPEIIHOCTH

BBIYHCIICHUI (a0CONIOTHAS U OTHOCUTEIbHAS); CPABHUBATH YMCIIOBBIC BHIPAKECHHUS,;
— HAXOJUTh OMMOKHU B TPEOOPa30BAHUAX U BBIYHCICHUSIX (OTHOCUTCSA KO BCEM

MyHKTaM MPOTPaMMBI).

Kopnu,cmenenu u n1o2apugpmol

OnepupoBaTh NOHATUSIMU:

— Jjorapudm 4ucia, KOPEHb, CTENEHb ,BBIMOJHITh apU(YMETHIECKUE TCUCTBUS C
LETBIMU U PaIllMOHATBLHBIMU YUCIIAMU;

— BBIMIOJIHATH  HECIIOKHBIE  TNpeoOpa3oBaHUs  YUCIOBBIX  BBIPAXKCHUH,
COJIEpIKalllMX CTEMEeHH YUCeII, MO0 KOPHU U3 YUCe, JIMOO JorapudMbl Yncel;

— CpaBHMBATh pallMOHAJILHBIE YUCIIa MEXIY COOOi;

— OIICHUWBAaTh W CPaBHHUBATh C PAIMOHAIBHBIMU YHCJIAMH 3HAYCHUS IIEJIbIX
CTEeTICHEH unces, KOpHEH HATypaJIbHOW CTETICHHU W3 YHUCE, JIOTapu(MOB dncesn
B [IPOCTHIX CITy4dasiX;

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

— w300pakaTh TOYKAMH HA YUCJIOBOW MPSMOM IIENIbIE CTETNEHH YWCell, KOPHU
HATypaJbHOM CTETICHHU U3 YHCEII, JIOTapu(PMBbI YUCEN B MPOCTHIX CIIydasx;
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BBITIOJHATh HECJOXKHBIE MPEeoOpa3oBaHMs LEIBIX U JPOOHO-PALMOHAIBHBIX
OYKBEHHBIX BBIPAKEHUII;

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

BBIUMCIAT B TPOCTBIX CIydyasX 3HAUYEHHUS YHUCIOBBIX M OYKBEHHBIX
BBIPAXEHU, OCYLIECTBIISASI HEOOXOIMMBIE [TOICTAHOBKU U MpeoOpa3oBaHus;
n300paxaTh CXEMaTHUECKU yroJl, BEJIMUYMHA KOTOPOrO BBIpayKEHa 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
MHUpa ¢ UX KOHKPCTHBIMU YU CJIOBLIMH 3HAYCHUAMMU,

HCIIOJIB30BATh METOAbI OKPYIJICHUA, HpI/I6J'II/I)K€HI/I}I " IIPUKHUAKU IIpU PCIICHUHA
IMPAKTHUYCCKUX 3ada4 HOBCG,Z[HCBHOP'I KHN3HHU.

Dynkuyuu

OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTh BEJINYMH,
(yHKUHKS, apryMEHT U 3HaueHue (yHKIHUH, 00JIaCTh ONPEEICHUS U MHOKECTBO
3Ha4YE€HUU (PYHKIMH, rpaduK 3aBUCUMOCTH, rpaduK PyHKIUHU, HYJTU QYHKLIHH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YUCIOBOM ITPOMEKYTKE,
yObIBaHHME HA YMCIOBOM IMPOMEXKYTKE, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAYECHUE
(GYHKIIMH Ha YHCIOBOM MTPOMEXYTKE, IepHoArnIecKast (PyHKINs, IEPUOT;
ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: TIpsiMasi U oOpaTHas
IPONOPLUUOHATIBHOCTD JIMHEWHAsA, KBalpaTUUHas, JIorapupMuiecKas u
nokasaresibHas (PYHKIIMH, TPUTOHOMETpUYECKUe QyHKIIUMU;

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

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

HAXOJUTh 0 rpaduKy TPUOIMKEHHO 3HAUCHUS QYHKIIUU B 3aJJaHHBIX TOYKAX;
onpeaensTh Mo rpaguKy cBoicTBa GYHKUUU (HYJIU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH MOHOTOHHOCTH, HAMOOJbIINE U HAUMEHbBIIIHE
3HAYEHHUS U T.I1.);

CTPOUTH 3CKU3 Tpaduka GyHKUUHU, yIOBIETBOPSIOLUIEH IPUBEACHHOMY HAaOOpy
yCIIOBUH (MPOMEKYTKHU Bo3pacTaHus / yObIBaHUsI, 3HaUCHUE (PYHKLIUU B
3aJ]aHHOW TOYKE, TOUKU 3KCTPEMYMOB H T.II.).

B nosceomnesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

OTpeeNsATh MO rpadukamM CBOWCTBAa peabHBIX MPOLECCOB U 3aBHCHUMOCTEM
(HamOospIIE W HAUMEHbIIME 3HAYEHUS, MPOMEXKYTKHM BO3PACTaHUS U
yObIBaHMUSI, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);
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MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHUYECKOU
CUTYaLIMH.

Ypa(menuﬂ U HepaeéeHcmea

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

pelaTh MoKa3aTe/bHbIe ypaBHeHus, Buaa a™ °=d (rxe d MOXHO penCcTaBUTH
B BUJIE CTEIIEHU ¢ OCHOBAHMEM ) U NPOCTeliline HepaBeHcTBa Buja a'<d  (rae
d MOKHO TIPEJICTaBUTh B BHJIC CTCIICHH C OCHOBAHHUEM a);.

MIPUBOUTH HECKOJILKO IIPUMEPOB KOPHEH MPOCTEHIIIET0 TPUTOHOMETPHUSCKOTO
ypaBHEHUS BHJA: SinX = @, COS X = @, tgx = a,CtgX = a, r/ie a — Tabau9Hoe
3HAYEHHE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (DYHKLINH.

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 mMamemamuyecKkoil

cmamucmuxku

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

BBIYHCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE TI0JICYCTA YHCIIA UCXOJIOB.

B noeceonesnou xcusnu u npu uzyueHuu opy2ux npeomemos:

OIICHMBATh W CPAaBHUBATh B MPOCTHIX CIy4dasX BEPOSITHOCTH COOBITHI 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 MOHSTUAMU: TPOU3BOIHASI GYHKIIMHU B TOUKE,
KacartelsibHas K rpaduKy QyHKIIMHU, MPOU3BOHAS (DYHKIINH;

ONpeaensITh 3HaYEHUE TPOU3BOIHON (DYHKIIMH B TOUKE MO U300pAXKEHUIO
KacaTelbHOU K TpaduKy, MPOBEJACHHOU B 3TON TOUKE;

peniaTh HECJIOKHBIE 3a/1a4M Ha IPUMEHEHUE CBSI3H MEKy POMEXYTKaMU
MOHOTOHHOCTH M TOYKaMHU dKcTpeMyMa (QyHKIHUH, C OTHOM CTOPOHBI, U
IPOMEKYTKaMU 3HAKOMIOCTOSIHCTBA M HYJISIMU TIPOU3BOIHOM ATOU (PYHKIIUHU — C
JIPYTrOMu.

B noeceonesnou sxcusnu u npu usyueHuu opyeux npeomemos:.

N0JIb3ysCh rpadKamMu, CpaBHUBATh CKOPOCTU BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) UM CKOPOCTU yObIBaHUS (T1afeHHUS,
CHW)KEHUS, YMEHBILECHHS U T.I1.) BEJIMYMH B PEAbHBIX MPOLECCAX;
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— COOTHOCHUTH Ipa(KH PeabHBIX MPOIECCOB M 3aBUCUMOCTEH C WX OMMCAHUSIMH,
BKJIFOUAIOIIMMU XapaKTEPUCTUKHU CKOPOCTH U3MEHEHHUsI (OBICTPBII poCT,
IUTABHOE MOHMKEHUE U T.11.);

— HCIOJIb30BATh IPAPUKU PEaTbHBIX MPOLECCOB ISl PEIICHUS HECIOMKHBIX
MPUKIAIHBIX 3371a4, B TOM YHCJIE ONPEnessis 1Mo TpaduKy CKOPOCTh X0aa
mpoiiecca.

T'eomempus

— OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHATHSIMU: TOUKA, MPsMasi, TIIOCKOCThH B
IPOCTPAHCTBE, NAPALIEIBHOCTh U MEPIECHANKYISIPHOCTD IPSIMBIX U
IJIOCKOCTEH;

— pacrno3HaBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (TpU3Ma, MUPaMHU/Ia,
MPSMOYTOJIBHBIN TTapaJlJIeNIeHIe I, Kyo0);

— u300paxkaTh U3yyaeMble (PUTYPHI OT PYKH U C MPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;

— JienaTh (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y;

— W3BJEKAaTh UHPOPMAIIKIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

— nOpuMeHATh TeopeMy [ludaropa npu BEIYUCICHUN SJIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

— HaXOJHUTh 00BEMBI U TJIOMIAN TTOBEPXHOCTEH MPOCTEHIIINX MHOTOIPAHHUKOB C
npuMeHeHueM GopmyI;

— pacrno3HaBaTh OCHOBHBIE BUBI TEJ BpallleHUs (KOHYC, IUIUHIP, cdhepa u map);

— HaXOJUTh OOBEMBI U TUJIOIIAIA TIOBEPXHOCTEN MPOCTEUIIINX MHOTOTPAHHUKOB U
TEeJI BpallleHUsI C MpUMEHEHUEM (popMyII.

B nosceonesnoii srcuznu u npu uzyyeHuu Opyeux npeomemos:

— COOTHOCUTDH a0CTPAKTHBIE T€OMETPUUECKUE MOHITUS U (PAKThI C peaTbHBIMU
KU3HCHHBIMU 00BbEKTAMU U CUTYaIlUSIMU;

— HCIOJb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TEOMETPUUECKUX QUTYD IS
pEIICHUs] TUMOBBIX 33/1a4 MPAKTUYECKOTO COACPKAHUS;

— COOTHOCHUTH IIONIAM TOBEPXHOCTEH TEJ OJJMHAKOBOM (hOPMBI PA3JIMUHOTO
pasMmepa;

— COOTHOCUTH 0OBEMBI COCY/IOB OJIMHAKOBOM (DOPMBI pa3IMYHOTO pa3Mepa;

OIICHMBAaTh (POPMYy MPABHIBHOTO MHOTOTPAHHHMKA TOCIE CIWJIOB, CPE30B M T.II.

(ompenensaTb ~ KOJIMYECTBO  BEpIIMH, pedep W rpaHed  MOJYyYEHHBIX

MHOTOIPAHHHUKOB).

Bexmoput u koopounamut 6 npocmpancmee

— OmnepupoBaTh Ha 0a30BOM YPOBHE IIOHSATHEM JEKAPTOBHI KOOPJIWHATHI B
MIPOCTPAHCTBE;

— HaXOJHWTh KOOPAMHATHI BEPIITNH KyOa U MPSMOYTOJIHHOTO Mapasuiesenuresa

O6anIOHlHﬁCH Ha VFJ'IV6J'ICHHOM YPOBHC INOJYYUT BO3ZMOKHOCTh HAYUUTHCA.
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Pazeumue nonamus o uucne

OmneprpoBaTh MOHITHSIMH:

— 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

IYHKTaM [IPOrpamMMBbl).

Kopnu,cmenenuu nozapughmot

— CBoOOIHO oOmnepupoBaTh MOHATHSMHU: HATypaJlbHOE YHCIO, MHOXECTBO
HaTypaJIbHbIX YHUCEJ, 1I€JI0€ YHUCI0, MHOXKECTBO LIETBIX YHCEN, OOBIKHOBEHHAs
Ipo0b, JecsITHYHas JpoOb, CMEMIAHHOE YHWCJIO, pPalUOHAIBHOE 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 MEXKIY MO3MIMOHHOM M HENO3UIMOHHOU
CUCTEMaMH 3alMCH YHCET;

— MEepEeBOJUTH YKCia U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

— JIOKa3bIBaTh M MCHOJb30BATh MPU3HAKHU ACIMMOCTA CYMMbl U TPOU3BEACHUS
MIPH BBIMOJHEHUU BBIUUCIEHUHN U PEILICHUH 3a/1ay;

— BBINOJHATH OKPYTJIEHUE PALMOHANBHBIX U UPPALMOHAIBHBIX YHCEII C 33JIaHHON
TOYHOCTBIO;

— CpaBHHUBATh JIEHCTBUTENIbHBIC YHCIIA PA3HBIMH CIIOCO0aMU;

— yHOOpsiA0YMBaTh 4YKCIIA, 3alMCaHHbIE B BHUJE€ OOBIKHOBEHHON M JIECATUYHOMN
Ipo0Ou, Yyncia, 3aMMCaHHbIe C UCTIOIb30BaHUEM apU(METUUECKOTO0 KBAaIPaTHOTO
KOpHSI, KOPHEU cTeneHu 0oJiblie 2;

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

— BBIIOJHATH BBIYUCIEHUS M MpeoOpa3oBaHUs BBIPAXKEHHUM, COJEpKalIuX
JNENUCTBUTEIIBHBIE YMCIa, B TOM YUCIIE KOPHU HATYypaJIbHBIX CTEIICHEN;

—  BBINOJIHATH CTaHIApTHBIE TOXIECTBEHHBIC peoOpa3oBaHUs
TPUTOHOMETPUUECKUX, JOTAPU(PMUUYECKUX, CTENEHHBIX, HPPALUOHAIBHBIX
BBIPKCHUM.

B nosceonesHoll scuznu u npu uzyyeHuu Opyeux npeomemos:

— BBINIOJHATh U OOBSACHATH CPaBHEHUE PE3yJbTATOB BBIUMCICHUUN MPHU PEUICHUU
MPAKTUYECKUX 3aJlad, B TOM YHWCJE MPUOIMKEHHBIX BBIYMCICHHUM, UCIIONB3YS
pasHbIe CIOCOOBI CPAaBHEHMIA,
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3alICbIBATh, CPaBHUBATDL, OKPYIJIATHL YMCJIOBLIC JaHHBIC PCAJIbHBIX BCJIMYHH C
HCIIOJIBb30BAHUECM PA3HBIX CUCTEM NU3MCPCHHU,

COCTaBJIAAITb MW OLCHUBATH PA3HBIMH crioco0aMH  YHMCIIOBBIC BBIPAKCHUA IIPpHU
PCHIICHUHU IIPAKTHYCCKUX 3a1a4 U 3a1a4 U3 IPYIUX y‘{€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 YHMCIOBOM IPOMEXKYTKE, yObIBaHME Ha
YHCJIOBOM IPOMEXKYTKE, HauOoJIbllIee U HaUMEHbIIEe 3HAUeHHE (PyHKLIMU Ha
YHCJIOBOM MPOMEKYTKE, IepuoandecKas QyHKIUs, IEPUOA, YETHASI U HEUETHAs
(YHKIIMM; YMETh IPUMEHSATh 3TH MTOHATHS IIPU PELIEHUH 3a]1a4;

BJAJIeTh IIOHATUEM CTENEHHAass (YHKUMS; CTPOUTh €€ TrpapuKk 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 JorapupmMuyeckas 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
3ajad4;

BIIQJIETh MOHATUEM 00paTHAs (PYHKLHMS; IPUMEHSATh 3TO MOHATUE MIPU PEILICHUU
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 nosceonegnotl scuznu u npu uzyueHuu opy2ux y4eOHulx npeomemos.

omnpeneysaTh no rpadukaM W UCIOJIb30BaTh JJISI PEIICHUs] MPUKIAIHBIX 3a7a4
CBOMCTBA peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HauOOIbIINE U HAMMEHBIIINE
3HAQYEHUs, MPOMEXKYTKU BO3pacTaHusi M YyObIBaHUS (DYHKIIUU, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, ACUMITTOTHI, TOUKH TIepernda, mepruoa u T.11.);
WHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOMN
CUTYyalluU;.

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

Ypaenenu}z U Hepaeencmea
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CB0OOIHO OTIEpUPOBATH MOHATHSIMHU: YpPaBHEHHUE, HEPABEHCTBO, PABHOCUIIHHBIC
YPAaBHEHHSI 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 YypaBHeHUsI 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;

MPUMEHATh TeopeMy Buera 1uisi pemieHHs: HEKOTOPBIX YPAaBHEHUN CTENEHH
BBIILIE 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 Pa3HBIMH METOJAMH JI0KA3aTEIbCTBA HEPABEHCTB;

peniaTh ypaBHEHHUS B LIEJIBIX YUCIAX;

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

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;

BBIMIOJIHSTH OLIEHKY MPAaBAONOA00US PE3YNbTATOB, MOJYy4YaeMbIX NPHU PELICHUU
pa3IMyYHbIX YpaBHEHUH, HEPABEHCTB U UX CUCTEM INPHU PELICHUU 33Jad JPYTUx
y4eOHBIX NMPEIMETOB;

COCTaBJISITh U PELIaTh YPAaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MPH PELICHUH
3a/1a4y APYTUX y4eOHBIX IPEIMETOB;

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

WCMOJIb30BaTh MPOTPAMMHBIE CPEACTBA IPU PEIIEHWH OTAEIBHBIX KJIACCOB
YPaBHEHUM U HEPABEHCTB.

Hauana mamemamuueckozo ananusza

Brnaners monsiTueM OecKOHEYHO YOBIBAIOIIas reoMeTphYecKas Mporpeccust u

YMCETb IPUMCHATD €I'0 IPH PCIICHUHN 3a1a4,
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MPUMEHSTH TSl pEIICHUS 3371a4 TEOPHIO MPECIIOB;

BJIAJIETh TOHATUSMU OECKOHEYHO OOJbIHE UM OSCKOHEUYHO Majble YHCIIOBHIC
MOCJIEIOBATEILHOCTH W YMETh CpaBHUBAaTh OECKOHEYHO Ooyblie U
0ECKOHEYHO MaJble MOCIeI0BATEIbHOCTH;

BIIAJICTh TIOHSITHSAMU: TIPOU3BOIHAS (PYHKITUU B TOUKE, MPOU3BOHAS (DYHKIIHH,
BBIYHMCIISTH MPOU3BOTHBIC JIEMEHTAPHBIX QYHKIIMA U UX KOMOMHAITHI;
MCCIIeZIOBAaTh (PYHKIIMKM HA MOHOTOHHOCTD U IKCTPEMYMBI;

CTPOUTH TPAPHKHU ¥ IPUMEHSATH K PEIICHHIO 3a/1a4, B TOM YHCIIE C TAapaMeTPOM;
BIIAJICTh TIOHSATHEM KacaTenbHas K Tpaduky QyHKIIMU U YMETh MPUMEHATH €ro
NIpU PEIICHUH 3a7ad;

BJIaJICTh IOHATUSAMHU TIEPBOOOpaszHast QYyHKIIUS, ONIPEICTICHHBIA HHTETPAI;
NpUMEHATh TeopeMy HeroTona—JIeliOHMIIa 1 ee clieACTBHS sl pEIICHUS 3a/1a4.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux yueOHvlx npeomemos:

pemaTh OpHUKIaJAHbIE 3aadyd W3 OWOJOruH, (PU3UKH, XUMHUH, SKOHOMUKHU U
JIPYTUX MPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTHK IIPOLIECCOB;
VMHTEPIPETUPOBATH NOJIyYECHHBIE PE3YIIBTATHI

T'eomempusn

Brnagets reoMeTprUeCKUMU TOHATHSIMH TIPH PENICHUH 3aJad W MPOBEIACHHUH
MaTeMaTHYECKHUX PACCYKICHUMH;

CaMOCTOSATENTLHO  (POPMYJIMPOBATH OINPEACIICHHUS] TEOMETPUYECKUX (PUTYp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAaX U MPU3HAKAX T€OMETPUUECKUX (PUryp
U OOOCHOBBIBaTh WJIM ONpOBEpraTh MX, 0000IIaTh WM KOHKPETU3HPOBATH
pe3ynbTaThl Ha HOBBIX Kjaccax (Uryp, MPOBOJIUTH B HECIOXKHBIX CIydasx
KkJaccudukaiuio GuUryp mo pa3IMuHbIM OCHOBAHUSIM;

UCCJIeIOBATh  YEPTEeXKM, BKIOYas  KOMOMHAIuMu  GUryp, HM3BIEKaTh,
WHTEPIPETUPOBATh U MPeoOpa3OBbIBaTh MHGOPMAIHIO, MPEACTABICHHYIO Ha
YepTeKax;

pemarh 3a7a4d TeOMETPUYECKOTO COJICP)KaHWS, B TOM YHCIIC B CHTYaIlUsX,
KOT/Ia QITOPUTM pEIICHWs HE CJEeAyeT SIBHO W3 YCJIOBHS, BBINOIHITH
HEoOXoNUMbIE JUISI  pelIeHUs 3aJaddl  JIOMOJIHUTENbHBIE  MOCTPOCHHS,
UCCJIEIOBATh BO3MOXKHOCTh MPHUMEHEHUS TeopeM U (GopMyn sl pelieHus
3ajay;

yMeTh (GOPMYITUPOBATH U TOKA3BIBATH T€OMETPUUECKUE YTBEPKICHUS;

BIIQJICTh TOHATHSIMH CTEPCOMETPUHU: TpHU3Ma, MapauIeNCIUIel, MUPaMHU/Ia,
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 TMPEACTABICHUE O CKPEIIUBAIONINXCS MPSIMBIX B MMPOCTPAHCTBE U YMETh
HaXOJIUTh YTOJI M PACCTOSTHUE MEXKITY HUMHU;
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— NOPUMEHATH TEOPEMBI O TMAPAJUIENBHOCTH TMPAMBIX M IIJIOCKOCTEH B
IPOCTPAHCTBE MIPU PEUICHUU 33]1aY;

— yMETbh IPUMEHSTH MapajuieIbHOE MPOSKTUPOBAHUE I U300paKeHUs PUTYD;

— YMETh NPUMEHATH MEPIECHAUKYISIPHOCTH MPAMOU U TJIOCKOCTH MPHU PEIICHUU
3az1ay;

— BJAQACTh NOHSATUSIMU OPTOTOHAIBHOE MPOCKTUPOBAHUE, HAKJIOHHBIE U HUX
IPOEKINHU, YMETh MIPUMEHSITh TEOPEMY O TPEX MEePHNEHAUKYISIPaX MPU PEIICHUN
3ajay;

— BJIQJIETh MOHATUSIMH PACCTOSHHUE MEXAy (urypamu B MpOCTpaHCTBE, OOIIUN
MEPIECHIUKYJISIP JBYX CKPEIIMBAIOIIUXCS MPSAMBIX U YMETh IPUMEHATh UX MPU
pelieHuu 3a1ay;

— BJAJACTh MOHSATUEM YrOJI MEXAY MPSMOU U IJIOCKOCThIO U YMETh MPUMEHSIThH
€ro MpH pelIeHuy 3a/1ay;

— BJAQACTh TMOHATUSAMHM JBYIPAHHBI YroJl, YroJl MEXKIy IUIOCKOCTSIMU,
NEPHEHIUKYJIIPHBIE IIJIOCKOCTU U YMETh MPUMEHSTh UX MPU PEIICHUU 33]1a4;

— BJAQACTh TMOHATUSIMHU MpU3Ma, Mapajuielienune]] U MPUMEHITh CBOWMCTBA
napajuie’enuneaa npy peleHuy 3a1ay;

— BJAACTh MOHSITHUEM MPSAMOYTOJIbHBIM MapajuieNienune] U MPUMEHSITh €ro Mpu
pelIeHNH 3a/ayY;

— BJAQACTh NOHATUSAMHU NHUPAMUA, BHUAbBl MHUPAMHUJ, 3JIEMEHTHl IPaBUIBHOU
NUPaMUJIbl U YMETh IPUMEHSTh UX MPH PELICHUH 33]1aY;

— UMETb MPEJCTaBICHUE O TeopeMe Diliepa, MPaBUIbHBIX MHOTOTPAaHHUKAX;

— BJAQACTh TNOHSATUEM IUIOMIAXM TOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh
IPUMEHSTH €0 MPU PEIICHUU 33/1a4;

— BJIQJICTh TMOHATUSIMH Teja BpalleHus (IWIMHIAP, KOHYC, Imap u cdepa), ux
CEUYEHUS U YMETh IPUMEHATH UX MPU PEUICHUU 3a/1ay;

— BJAJAETh NOHATUAMM KacaTelIbHbIC MPSMbIE U TUIOCKOCTH M YMETh MPUMEHSThH
V3MIPU PEILICHUH 3a]1a4;

— UMETb MPEJICTABICHUS O BIMCAHHBIX U OMUCAHHBIX cpepax U yMETh MPUMEHSITh
UX MPH PELICHUH 33]1aY;

— BJIaJIETh TOHATUSMU 00BEeM, OOBEMbl MHOTOTPAHHUKOB, TEJI BpAIlEHUS U
IPUMEHSTh UX MPU PELICHUH 33]aY;

— WUMETh TMpPEJCTaBICHUE O pa3BepTKE UWIMHApPA W KOHYyCa, IUIOLIAIU
MTOBEPXHOCTH IUJIMHpA U KOHYCa, YMETh IPUMEHSITh UX MPU PELICHUH 3a]1a4;

— WMEThb TMpeACTaBlIieHHEe O IIomaau chepbl U yMETh MNPUMEHATH €ro Mpu
pelIeHNH 3a/ay;

— yMETh pelIaTh 3a7a49i Ha KOMOWHAIIUA MHOTOTPAHHUKOB U TEJI BPaIICHUS;

— HMETh MPEACTaBICHUE O TIOI00NH B MPOCTPAHCTBE U YMETh periaTh 3a7a4u Ha
OTHOIIIEHHE 00BEMOB M TUIOIIAJIEH MOBEPXHOCTEH MOAOOHBIX (HUTYD.

B noeceonesnou yxcusHu u npu uzydeHuu opyux npeomemos:

COCTaBJISATh C UCIOJIb30BAHUEM CBOMCTB reOMETPUYECKUX (DUTYP MaTeMaTUYECKUE

MOJIEIN JJIsl PEIICHUsS 3aJad MPAKTUYECKOrO0 XapakTepa W 3aJad U3 CMEXKHBIX

JTUCLUILINH, UCCIIEI0BATh MOJIYYEHHbIE MOAEIN U UHTEPIPETUPOBATH PE3YIIbTAT.
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Bexmopuwt u koopounamut 6 npocmpancmee

— Bnanerb NOHATUSMU BEKTOPHI U KX KOOPJIMHATHI;

— yYMETb BBINIOJIHATH ONEpaIuu HaJl BEKTOPAMH;

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

— TPUMEHSTHh ypaBHEHHUE IIJIOCKOCTH, (DOPMYIy PacCTOSIHUS MEXIYy TOUKAMH,
ypaBHeHUE cdepbl IIPU PEIICHUN 33]1ay;

— TPUMEHSATHh BEKTOPHI U METOJT KOOPJIMHAT B MTPOCTPAHCTBE MPU PEIICHUU 3a]1ay.

Conep:xanue AucuumInHbI (3514)

1 cemecTp

Aﬂzeﬁpa U Hauaaa anaiusa

Pa3BuTne noHsATHS 0 YHCIe. (2 9)

MarteMaTuka B Hayke, TEXHUKE, SKOHOMHKE, WH()OPMAIIMOHHBIX TEXHOJOTHUAX
U TpakTU4YecKoM paestenbHocTH. Llenmn W 3agaunM M3ydyeHUs MaTeMaTHKU IPpU
ocBoenuu npodeccuit CIIO u cneumansHocTedt CIIO. Ilensie U panuoHadbHbBIC
yucna. JleiictBurensHpie yucna. [lpaktuueckas pabora Nel «Apudpmernueckue
JEUCTBUST HAJ YHUCJIaMH, HAXOXJEHUE NPUOIMKCHHBIX 3HAYCHUM BEIWYUH U
IOTPEUIHOCTEN BBIYMCIICHUI, CPAaBHEHUE YHUCIIOBBIX BbIpaXXeHUM.» KoMIulekcHble
yucna. KourponpHas padora Nel Ha TeMy: «Pa3BuTHE MOHATHS O YHCTIE.

KopHu, crenenu u jJorapudgmol.(44)

Kopnu u crenenu. ColicTBa KOpHEH HATypaJlbHOM CTENeHU U3 yucia.CTeneHu
C paUMOHAJIBHBIMU IOKAa3aTeNsIMU, MX CBOMCTBA. CTEneHu C JEHCTBUTEIbHBIMU
nokaszarensaMu. CBOWCTBa CTENEHU C JEUCTBUTENIbHBIM I[IOKA3aTEIsIMU U HX
coiictBa. Jlorapudm. Jlorapudpm uyuciaa. OcHOBHOe JjorapupmMuyecKoe
TOXecTBO. /[lecaTnunble W HarypanbHble Jorapudmel. IIpaBuna aeicTBuil ¢
norapudmamu. Ilepexonq k HOBOMy ocHoBaHuio. IIpaktuueckass paborta Ne2
«Bpruucnenue m CpaBHEHHME KOPHEN. BBINTONMHEHME PAcyeTOB C paauKaIaMm».
[TpakTuueckast padbora Ne3 «IIpeoOpa3oBaHre palMOHAIBHBIX, UPPALMOHATBHBIX
CTEIECHHBIX, MOKa3aTeIbHBIX U JIorapuMUUeCKUX BbipaxkeHui». [IpeodbpazoBanue
MOKa3aTeNbHbIX BhIpaxkeHui. Ilpaktuyeckas pabora Ned «IIpeoOpazoBanue
jorapudmMuueckux BoIpakeHHui». KonrponbHas padota Ne2 na temy: « Kophwu,
CTETICHU U JIOTapru(PMbI».

DOyHKIMY U TPAPUKH

Oyukiun.OcHOBHBIE TOHATUS u  ompeneneHus. CBoicTtBa  (QYyHKIHIMA.
[IpoMexyTKM MOHOTOHHOCTH, HauOOJbIIee W HAUMEHbIIEEC 3HAYEHUS TOYKHU
skcTpemyma.l'paduueckass unTepnpetanus. OOpatHbie ¢GyHKIUH. (OCHOBHBIC
noHsATUsT W onpeneneHus. ['padux oOpatHOM QyHKIUU. ApupMmeTHyecKue
ornepanuu HaJ GYyHKUMSAMH. CnoxHas
¢bynkuus. Crenennas GpyHkuus,ee cBoiictBa v rpaduku. [lokazarenbHas QyHKIMS,
ee cBoiicTtBa u rpaduku. Jlorapupmuueckas ¢GyHKUHMsA,ee CBOMCTBA U TpaduKH.
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Tpuronometpuyeckue GyHKIUH, HX CBoiicTBa U rpaduku. OOpaTHbIe
TpUTOHOMETpUUECKre (DYHKIMH, UX CBOMCTBA U rpaduku. IlpakTuueckas padorta
No5  «IIpeobpazoBanue rpadukoB». IlpakTuueckas pabora Ne6 «Iloctponue
rpadukoB ¢pynkumit». Kontponsnas padora Ne3 Ha temy: «DyHKIIUM U rpaduKm».

YpaBHeHus U HepaBeHCTBA (44)

PaBHOCHIIBHOCTh  ypaBHEHHWI, HEPABEHCTB, CHUCTEM. PalmoHaIbHbIC
ypaBHeHus1 u cucTeMbl. llpaktuueckas pabora Ne 7 « HWppauunonanbHbie
YPaBHEHHUSI W CHUCTEMBI. PelleHne HUppanvOHAIBHBIX YPaBHEHUM W CHCTEM.
[TokazarenbHble ypaBHEHHs] U cUCTeMbl. [lpaktuueckas pabGora  Ne§
«Iloka3aTenpHble YpaBHEHUS U CUCTEMBI. PeleHne nokas3aTenbHbIX YPABHEHUU U
cucrem». Ilpaktuyeckas pabora Ne9  «Pemenue mnokaszaTenbHBIX U
JOropu(MUYECKUX YpaBHEHMM M cHcTeM». PalloHanbHbIE HEPaBEHCTBA.
OcHOBHBIE IIpUEMBI UX peuieHus. Meroa uHTepBanoB. MppanuoHagpHbIE
HepaBecTBa. OcCHOBHBIE npueMbl uX pemeHus. [loka3arenbHble HepaBeCTBa.
OcHoBHblE TmpuemMbl uX peuieHus. Jlorapupmuyeckue U TOKa3aTENIbHbIE
HepaBeHcTBa. [Ipaktuueckas pabora NelO«Jlorapupmuueckue u mokasaTesbHbIe
HepaBeHCTBA. (OCHOBHbIE mpueMbl UX  pemeHus»lIpaktuyeckas padora
Nell«Pemenue  mokasaTenbHBIX, HPPALMOHAIBHBIX W JIOTau(MUYECKHX
ypaBHEHUH, HEPaBEHCTB M CHUCTEM ypaBHeHUI». KoHTponpHas pabota Ned Ha
TEMY: Y paBHEHUs U HEPABEHCTBAY.

KomOunaropuka

OcHOBHBIE TIOHSATUS KOMOMHATOPUKHU. 3ajJadyd Ha TMOACYET 4YHucia
pa3MelleHni, IEPEeCTaHOBOK, coueTaHnil. Pemenue 3aga4 Ha nepeObop BapUaHTOB.
®opmyna Ounoma HproTtona. CBolicTBa OWHOMHUHAIBHBIX KOI(PPHUIIUEHTOB.
Tpeyronsuuk Ilackans. Ilpaktudeckass padota Nel2« Permenne KoMOMHATOPHBIX
3aga4. PazMelenus, couetanus u repectaHoBkd. bunom HproTOHA M TpeyronbHUK
[Tackans». Kontponsnas pabora Ne5 Ha temy: «KomOunaropukay.

JJIeMeHThI TEOPUM BEPOSITHOCTEH U MATEMATHYECKON CTATHCTUKH

CoObITHE, BEpOSTHOCTh cOObITHS. ClIOXKEHHE U YMHOXEHHUE BEPOSITHOCTEH.
[TonsitTue o HesaBucumoctu cooObiTHs. [IpakTyeckas paborta Nel3«/luckperHas
CllyyaliHas BEJIWMYMHA, 3aKOH €€ pacrpenencHus. YHCIOBbIE XapaKTEPUCTUKU
JUCKPETHON ciy4ailHo BenuuuHbl. lloHSATHME O 3aKoHE OOJIBIIUX YHCEI».
[IpeacraBnenne JaHHbIX (TaOmuUbl, AuarpaMmbl, TrpaduKH), TeHEpaJibHas
COBOKYNHOCTb, BBIOOpKa, cpenHee apudmerudeckoe, meauaHa. [loHstue o
3alayax MareMaruyeckod cratuctuku. llpaktuueckas padbora Nel4«Pemienue
IIPaKTUYECKUX 3a/1ad C MPUMEHEHHEM BEPOSITHOCTHBIX METON0B». KOHTposibHaA
pabora Ne6 Ha TeMy: «DJIEMEHTHI TEOPUHM BEPOSTHOCTEH M MaTEeMaTHYECKOU
CTaTUCTUKW». VITOroBas KOHTpOJbHas paboTa.

2 cemecTp
OCHOBBI TPUTOHOMETPHHU

29



Pannannas mepa yrna. BpamarensHoe nBukeHne. CHHYC, KOCUHYC, TAHT€HC
U KOTaHreHc uuciia. OCHOBHBbIE TPUTOHOMETPUYECKHE TOXKAeCTBA. DOpMYIIbI
npuBeneHus. CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC CYMMBI M Pa3HOCTH [BYX
yriioB.CUHYC W KOCUHYC JBOMHOro yria. PopmyJibl IMOJOBHHOTO AapryMEHTA.
[IpeoOpa3zoBaHue CyMMbI TPUTOHOMETPUUECKMX (YHKIHMA B MPOU3BEICHUE U
npousBeJieHue U 00paTHO. BhipakeHue TPUTOHOMETPUYECKUX (PYHKIUN uepes
TaHI'€HC MIOJIOBUHHOTO apryMEHTA. [IpeoOpazoBanue MIPOCTENIINX
TPUTOHOMETPUUYECKUX BbIpaxkeHH. OOpaTHbIE TPUTOHOMHTpHUYECKHE (DYHKIIUU:
apPKCHHYC,apKKOCHUHYC,apKTaHT €HC. [Ipocrenmme TPUTOHOMETPUUECKUE
YPaBHEHMUS. [IpakTnueckas paborta Nel «Pemenue MPOCTEUIIINX
TPUTOHOMETPUYECKUX  ypaBHeHuW».  [IpocTredmmx  TPUTOHOMETPUYECKHE
HepaBeHcTBa. [lpaktrnueckass pabora Ne2 «IIpocTelMX TPUrOHOMETPUYECKHUX
HepaBeHCTB. [IpakTuueckass pabota Ne3 «PemieHue TpUTrOHOMETPUUYECKUX
ypaBHEHUH, CUCTEM YpaBHEHMI, HepaBeHCTBY». KoHnTponbHas padora Nel Ha temy:
«OCHOBBI TPUTOHOMETPUN.

Hauana matemaTudeckoro anaiausa(104)

Crioco0bl 3a/1aHus U CBOMCTBA YMCIIOBBIX NocienoBarenbHocTel. [lonsTue o
npenene nocieaoBareiabHocTu. Ilpaktuueckas pabora Ne 4 «Beiuncienue
npenenoB». lloHstue o nOpou3BogHONW (yHKUMH, €€ TeOMETPUYECKUN u
busnueckuit cmbicia. [lpaktuueckas padora NoS «IIpousBoaHbIe 3IEMEHTAPHBIX
¢Gynkuuii». IIpousBoAHBIE CyMMBI, pPa3HOCTH, MPOU3BEJEHUS, YACTHOTO.
VYpaBHeHue kacarenbHON K Trpaduky QyHkuuu. IlpumeHeHwe Npou3BOJHON K
UCCJIEIOBAHUIO (PYHKIMHA W MOCTpoeHHio rpadukoB. [Ipom3BonHbIE CIIOKHOU
bynkuun u  obOpatHoil QyHkuuu. Ilpakthueckas padora Ne6 «Ilpumepsl
WCIIOJB30BaHUsl TPOU3BOJHOW 11 HAXOXKICHUS HAWIIy4dllIer0 pELIICHUS B
NPUKIAJAHBIX 3a7adax». Bropas npou3BoHas, €€ reoMeTpuyecKuili u Gu3nuecKuit
cmbicnt. [lpaktuueckas pabora Ne7 «HaxokmeHue CKOpOCTH JUisl Tpolecca,
3amanHoro (Gopmynoit u rpadukom». KourtponpHas pabora Ne2 Ha Temy:
«IIpousBoHast GyHKIUI.

HNurerpan u ero npumenenue (10 4)

ITepBooOpa3nas. OcHOBHbIE CBOMCTBa mepBooOpazHoil. MuTerpai.
OcHoBHble (opmynsl B wuHTerpupoBanusi. ®opmyna HeroTona-JlelOHuma.
[IpuMeHeHnEe  ONPEAENEHHOTO  HMHTErpaja Uil  HAXOXKAEHUA  IUIOLIAIn
KpuBOJMHENHOW Tpaneuuu. IIpaktuueckas padora Ne§ «lIpumepbl mpumeHeHus
uHTerpana B ¢usnke W TexHuke». [Ipaktudeckas padora Ne 9 «lIpumenenue
MHTETpajla K BBIYMCICHUIO (U3MYECKUX BEJIMYMH U Iiowaaei». KonTposbHas
pabota Ne3 Ha Temy: «MIHTETpas U €ro MPUITOKEHUS.

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

B3anmHoe pacnosioxkeHue IByX IpPsIMBIX B IpocTpaHcTBe. [lapamnensHocTh
npsAMOM M IUIOCKOCTU. IlappanenbHocTh IUIOCKOCTEN. IlepneHauKyIsIpHOCTD
IpSAMON M IUIOCKOCTH. lIeprneHauKyissp ¥ HakJIOHHasA. YTOJ MEXAY HNpSIMON U
TUIOCKOCTBIO. JIByrpanHbIit yroJ. Yron MEXKITY TUIOCKOCTSIMM.
[lepnenaukynspHocTs  AByX  Imiockocted. Ilpaktuyeckas pabora  NelO
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«ITapatenbHbBI IEPEHOC, CUMMETPHSI OTHOCUTENBHO IIIOCKOCTW. [lapannensHoe
npoektupoBanue. llpaktnueckas pabora Nell «llmomanes opToroHanpHON
npoekuuu. M300paxkenne npoctpaHcTBeHHBIX (uryp». KonrponsHas paborta Ne3
Ha TemMy: «IIpsiMbIe ¥ TNIOCKOCTH B IIPOCTBAHCTBEY.

MHOrorpaHHNUKHM U KPyIJjble TeJa

Bepmmnsl. PeOpa. ['panu mHororpannuka. Pazseptka. MHororpanusie
yribl. Beimyknbsle MHororpanHuku. Teopema Oiinepa. [lpusma. Ilpsimas u
HaKJIOHHAas  npusma. [IpaBunpHags  mpusma.  Ilnomans  MOBEPXHOCTH.
[Tapamnenenunen. Ky06. Ilnomaas mnosepxHoctu. Ilupammpa. IlpaBumnbHas
nupamuaa. Terpasap. [lnomane moBepxHOCTH. YcedeHHas nupamuaa. [lnomans
noBepxHoctu.  [Ipaktuyeckass  pabora  Nel2  «Cummerpum B KyOe,
napajlesienunene, npusMe W nupamuzae. llpencraBieHue 0 IIpaBHIBHBIX
MHororpaHHukax. CedueHus Ky0Oa, nmpu3Mbl U nupaMuisl». [IpakTrueckas pabdora
Nel3 «unuuap u koHyc. OceBbI€ CEUECHUS U CEUECHHSI TapAJIJIEIIbHBIE OCHOBAHUIO.
VYceueHnslii KOHyC. Pa3BepTka nuinmHapa U KoHyca. bokoBas nosepxHocts». Ilap
u chepa, ux ceuyenus. KacarenpHas miiockocth kK cdepe. O0beM u ero
uzMepeHue.@opmMyiibl o0bemMa Ky0a, IpsIMOYTOJIbHOTO Napajuleenuneia, Ipru3Mbl,
muMHapa. @opmynsl o0beMa nupaMuga U konyca. Ilpaktuueckas pabora Nel4
«DopMynbl TIIOMIAEH MOBEPXHOCTEW IUIMHApa U KoHyca. Dopmylbl 00bEMa
mapa u 1omwaan cdeps». Ilpaktnueckas pabdora Nel5 «llomobue Ten.
OTHoIeHUs TUIO0IA/Ie TOBEPXHOCTEN U 00beMOB MOI0OHBIX Te». KoHTpoibHas
pabora Ne4 Ha TeMy: « MHOTOrpaHHUKH U TEJIa BPALLEHUS.

KoopauHaThl 1 BeKTOPHI

[IpsmoyronbHasi (IekapToBa) CHUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
@opmyna pacCTOSTHUAA MEXIY ABYMs TOUKAMU. Y PaBHEHHSI OKPY>KHOCTH, DJUIMIICA,
chepbl, MIOCKOCTH W TpsiMoil. Bexrtopel. Moaynb Bektopa. JleiicTBusi Haj
BeKTOpamu. Pa3iokeHue BEKTOpa IO HaMpaBJICHUSM. YTOHd MEXIy AByMs
BekTopamu. lIpoekuus Bekropa Ha ock. KoopauHaTel BekTOopa. CKalsipHOE
MpPOU3BEACHUE BEKTOpPOB. JleMCTBUS HaJa BEKTOpaMmH, 3aJaHHbBIMU CBOUMU
KoopAuHaTaMu. lcronap30BaHUWE KOOPJAMHAT W BEKTOPOB MPU  PEUICHUU
MaTeMaTUYECKUX U MPUKIaAHBIX 3a1ad. KoHTponbHas padota NeS Ha Temy: «
KoopauHaTel 1 BEKTOPBI».
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Y4yeOHO — MeTOINYEeCcKOe o0ecedeHue

IlepeyeHb OCHOBHOM JINTEPATYPbI

1. Jamasa A. A. Marematuka[DneKTpoHHBIH pecypc]: y4eOHHK IS
CTYJICHTOB 00pa30BaTENIbHbIX YUYPEKIECHUNH CpeaHero mpodecCHOHaTbHOTO
obpazoBanus / - 3-¢ 3., ucnp.u jaoi. /A.A. Hagasn. — M:. UHOPA - M.2019. -
544, c. —Pexwum noctyna: http://znanium.com

IlepeyeHb JOMOJHUTEIBLHOM JIUTEPATYPbI
1. Hanasa A. A. COopHUK 33724 IO MaTeMaTHKe [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue s CTYACHTOB  YUPEXKACHUH  CpelHero  mpodeccrnoHalbHOTO
obOpazoBanus / A.A. Jlanass. - 2-¢ u3za. - Mocka : ®OPYM: UHOPA-M, 2019.-
352 ¢. — Pexxum noctyna: http://znanium.com

IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUA
1. FOxno H.C. Marematuka [DnexktponHsiii pecypc]: Yueonuk / H.C. FOxno. — M.:
HUILl UH®A — M., 2019. — 204c¢. - Pexxum poctyma: http://znanium.com

Ilepeyens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHHKAIIHOHHOM ceTH
"Uurtepuer"

1. DnekTpoHHO-O0MOIMOTEeYHAs cucTeMa Znanium.com  http://znanium.com
2. YuuBepcuretckas oudmmoreka ONLINE  http://biblioclub.ru

3. DnekTpoHHO-0MOIMoTeuHas cucreMa «Jlaupy https://e.lanbook.com

4. YML KT http://umczdt.ru
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Y4e0HO — TEeMAaTHUYECKUI TIJIAH

Homep Tema KoauvecTBo
TeMbI 4acoB
1 cemecTp
1. Pa3zBuTre moHsATHS O YnCTEe 2
2. KopHu,crenenu u gorapu@msr 4
3. OyHKIMHU U Tpapuku
4. YpaBHEHUS 1 HEPABEHCTBA 4
S. Komb6unaropuka
6. DJIEMEHTBl TEOPUU BEPOSITHOCTEH W MaTeMaTHUECKOMN
CTaTHCTUKH
7 ®dopma atrectanuu — [pyras hopma KOHTpOIS,
' JIOMAIIIHSS KOHTPOJIbHAsT paboTta
2 cemecTp

1. OCHOBBI TPUTOHOMETPUH
2. Hauana MaremaTuyeckoro aHaiansa 10
3. WNHTterpan u ero npuMeHeHue 10
4, [IpsiMbI€ ¥ TTOCKOCTH B TIPOCTPAHCTBE
5. MHOTOTpaHHHUKY U KPYTJIbIC Tea
6. KoopauHatel 1 BEKTOPHI
Q. [IpomexxyTounast arrectanus B popMe dK3aMeHa

HTtoro 30




TemaTH4yeckoe IJIAHUPOBAHUE

Matemaruka (3514)
1. Jamasa A. A. MaremaTtuka[DIeKTpoHHBIH pecypc]: y4eOHUK JUIsl CTYACHTOB OOpa30BaTCIbHBIX YUPEHKICHUI
cpeaHero npodecCHOHAIBHOTO oOpaszoBaHus / - 3-¢ u3i., ucnp.u jgom. /A.A. dagasa. — M:. UHOPA - M.2019. - 544, c. —
Pesxxum noctyna: http://znanium.com

2. Jlamasa A. A. COopHUK 3amad 10 MaTeMaTHKe [DIEeKTPOHHBIN pecypc]: ydeOHOe mocoOue s CTYACHTOB
yupexJIeHuil cpeanero npodeccuonansHoro oopasosanus / A.A. JdagasH. - 2-e u3a. - Mocksa : @OPYM: UHOPA-M, 2019.-
352 ¢. — Pexxum noctyna: http://znanium.com

IlnanupyemMble pe3y/abTaThbl 00y4eHHUS Buasi

Ne | Koua Jdoma ]|
ypo | "BO Copepxxumoe maTepuajia tee (bopm
Kka | daco 3aJlaHu IIpenmerHbie MeranpeamMerHble bl
B e KOHTP

0J11

| cemecTp

1. Jamasu A. A. Marematuka[DneKTpoHHBIH pecypc]: ydeOHUK JUIsi CTYAEHTOB O0Opa3OBaTENbHBIX YUPEKIACHUN CpETHEro
npodeccuoHansHOoro obpazoBanus / - 3-e¢ u3A., ucnp.u gom. /A.A. Jamasn. — M: HMHOPA - M.2019. - 544, c. —Pexxum nocrtyna:
http://znanium.com- 3anasTus Nel-60

Pa3BuTHne noHATHS 0 YHCIIe. (2 9)

MaremaTtrka B HayKe, TEXHUKE, JKOHOMHUKE, Pabora | Bemmonnars PeryasitTuBHbIe:
WH(OPMAIIMOHHBIX TEXHOJIOTHIX U MPAKTHYECKOM c koHC | apudmeTHyecKkue ACUCTBUS | OIICHUBATh
neqarenbHOCTH. Llenu v 3a1aun n3ydeHus MaTeMaTHKA HekToM | HAA YUCIaMH, codeTast MPaBUILHOCTh
npu ocBoenuu npodeccuit CI1O u cnenumansHoCTEH YCTHBIE€ U MUCbMEHHBIE BBITIOJIHEHUS JIEUCTBUI
1 2 | CIIO. npueMbl ®opmynnpoBaTh Ha YpOBHE aJI€KBaTHOM CP
Llenbie 1 parmoHaIbHBIEC YUCIIA. [1] CBOWCTBA U MPU3HAKU PETPOCTIEKTUBHOM
$1.5- JIETMMOCTH LIEJIBIX YUCEN OIIEHKH.
1.7 Ha HAaTypaJbHOE YHCIIO.
2 2 Nel.14, | TIpumensts npu pemenuy | 1103HaBaTelbHbIe: CP
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1.15
Pemen
He 3a7a
HHI Oe
3 TOYHO
ro y4er
a morpe
IIHOCTE

v

JlelicTBUTENIbHBIC YHCIIA.

174
[1]
$1.5-
1.7
Nel.l16-
1.21
Pemen
ne
3aJIaHu
174 C
TOYHEI
M
Y4ETOM
norpe
IITHOCTE

(v

[Tpaktnyeckas pabora Nel «Apudpmernueckue necTus
HaJ YUCJIaMHU, HaX0K/IeHUE NMPUOIMKEHHBIX 3HAUCHUN
BEJIMYMH U MOIPEUIHOCTEN BBIYMCIIEHNH, CPABHEHUE
YHUCJIOBBIX BBIPAKEHUH.»

nu
[1]
$16.1-
16.2
Nel6.4,
16.5
Cosnaun
ue
pe3eH
TalUN
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.

CTPOUTH peUyeBoOe
BBICKA3bIBAaHUE B
YCTHOM Y MUCbMEHHOMN

dhopme.

KommyHukaruBHbIe:
KOHTPOJUPOBATH
JICUCTBUA MapTHEPA

CP

CP




TEME. «

Hcropu
s
OTKPBIT
us KUy
[1] BBINONHATE BBIYUCICHHS C
KommiekcHbie uncia. $16.1- | KOMIIJIEKCHBIMH YHCIIAMHU: b
16.2 CIIO)KCHHUE, BRIUNTAHHC,
Nel6.1, | ymHOXKEHUE, IETIEHUE.
16.3 N300paxaTh KOMILICKCHBIC
Beimon | yucia ToukaMu Ha
HEHHUE | KOMILJIEKCHOM IMJIOCKOCTH.
3amanu | HaxoauTh KopHU
i 1o KBaJPaTHBIX YPAaBHEHUH C
TEME. « | OTPULIATESIIBHBIM
JIeNCTB | TUCKPUMUHAHTOM.
U Hal
KOMILIE
KCHBIM
u
qHclIaM
u»
KontponbsHas padora Nel ua temy: «Passutue moustus | [1]
0 YHCIICeH. $16.1-
16.2 CP
KopHu, crenenu u torapudmoi.(44)
[1] dopmyIHpoBaTh PeryasiTuBHblIE:
$6.1 orpeaeneHue KOpHa U OlLICHUBATh
Nef.l | CBOHCTBA KODHEH. PaBUIBLHOCTD
(a,0)ITo Brramcesas n cpasnusars BBITIOJIHCHHS JICUCTBUI
KOPHH, JIeJIaTh MPUKUIKY . J
JITOTOB Ha YpPOBHE aJeKBAaTHOM

Kopuu u crenenu.

SHAYCHUA KOPHA.




Ka coo0
LIEHHS
Ha TEM
y«3Hau
eHHE U
HCTOPH
ITOHSITH
i
Jgorapu

bma

CBolicTBa KOpHEW HAaTypaJIbHOM CTETIEHU U3 YHCIA.

[1]
$6.1
Ne 6.1

(,r)

CteneHu ¢ pallMOHAJIbHBIMU TTOKA3aTeNAMH, UX
CBOWCTBA.

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

10

Crenenu ¢ )IeﬁCTBHTeHBHLIMI/I II0Ka3aTciisIMU.

[1]
$6.2
Ne 6.2
(1)
Pemen
ne
3aJ]JaHu
174 Ha
npeodp
a30BaH
ne
BBIpaX
eHUI

[IpeoOpa3oBbIBaTH
YHUCJIOBBIC U OYKBEHHBIE
BBIpQXEHUS, COZIepKallne
CTEIEHU U PaJUKaJIbI.
3anuchiBaTh KOPEHb N-i
CTEIEHHU B BUJIE CTEIICHHU C
JIpOOHBIM MOKA3aTeNeM U
HA000pOT.

PETPOCIIEKTUBHOMN
OLICHKH.
Io3HaBaTebHBbIC:
CTPOUTH pedeBoe
BBICKA3bIBAaHUE B

YCTHOM M THUCbMEHHOH
dbopwme.

KommyHunkaTuBHbIe:
YYUTBIBATh PA3HBIE
MHEHHUS U CTPEMUTHCS K
KOOpAWHALIUA
pasIMYHbIX NO3ULUH B
COTPYJIHUYECTBE.

CP

CP

CP

11

CBo¥CTBa CTEIICHU C JIECTBUTEIBHBIM IIOKA3aTEISIMU U

[1]

DopMyIUPOBATH




HUX CBOMCTBA.

$6.1
Ne 6.3

12

Jlorapudm.Jlorapudm uncna.

[1]
$6.3-
6.5

Ne 6.11
6.12

13

OcHoOBHOE J'IOI‘apI/I(I)MI/I‘-ICCKOC TOXACCTBO.

[1]
$6.3-
6.5

Ne 6.13
Coznan

ue
IIpe3eH
Taluu
1o
TEME!
«Jlorap
nhpmuy
eckas
crMpan
b».)

[1]
$6.3-

6.5
Ne 6.14

14

Jecstuunble 1 HaTypalibHbIE JorapudMmel. [TpaBua
neiicTBUi ¢ JorapupmMamu.

[1]
$6.3-
6.5

Ne 6.14

15

[IpaBuia aeiictBuii ¢ norapupmamu. Ilepexon k HoBoMy
OCHOBAHHIO.

[1]
$6.3-

ompeneneHue jJorapupma u
MPUMEHSITh OCHOBHOE
norapudMuieckoe
TOX/IECTBO. 3HATh CBOMCTBA
JoTapru(MOB U TEOPEMBI O
morapudMax, a TakKe
(hopMyIIBI IEpEex0Jia OT
OJTHOT'O OCHOBAHHUS
morapudmMa K Apyromy.

PeryasituBHble:
OIICHUBATH
MPaBUIBLHOCTh
BBIIIOJIHEHUS JelCcTBUHU
Ha YpPOBHE aJICKBaTHOM

PETPOCIIEKTUBHOM
OILICHKH.
ITo3HaBaTeabHBIE:
CTPOUTH peueBoe
BBICKA3bIBaHUE B

YCTHOM M NUCBbMEHHOH
dbopwme.
KommyHunkaTuBHbIe:

KOHTPOJIMPOBATh
NEHCTBUS MapTHEpA.

CP

CP

CP

CP




6.5
Ne 6.15

16

[TpakTuueckast pabota No2 «BpruncneHnue u cpaBHEHHE
KOpHEW. BeInoiHEHNEe pacyeToB ¢ paguKaiaMmm.

[1]
$6.16
Pewen
ue
3aJlaHu
U Ha
npeodp
a30BaH
ue
Jgorapu
bvuue
CKUX U
MoKasa
TEJIbHBI
X
ypaBHE
HUH U
HepaBe
HCTB

CP

17

[Tpaktuueckas padota Ne3 «IIpeobpazoBanue
paroHaIbHBIX, PPALMOHATBHBIX CTETICHHBIX,
MOKAa3aTeNNbHbBIX U JOrapu(PMUUECKUX BBIPAKEHUN».
[IpeobpazoBaHre MOKAa3aTENbHBIX BBIPAKECHHH.

[1]
$6.3-
6.5

Ne 6.17

CP

18

[IpeoOpa3zoBanne MOKa3aTEIBHBIX BHIPAKEHUM.

[1]
$6.3-
6.5

Ne 6.18

CP

19

[Tpaktuyeckas padora Ne4 «IIpeoGpa3oBanue
Jorapu(pMUUECKUX BBIPAKEHUI».

[1]
$6.3-
6.5

CP




Ne 6.19

Cocras
JIeHUE
KpOCCB
opaa
o
TEMeE:
«Kopn
u,cTerne
HA W
jorapu
(bMBI»
KontpoinbHas pabora Ne2 Ha Temy: « Kopuwu, crenienu u | [1] $
JorapuMbD». 6.1,
20 6.3-6.5 CP
DOyHKUUM U Tpaduku
Oyukiuu.OCHOBHBIE — MOHATHS W onpeaencuus. | [1] $ OmnepupoBath NOHATUSAME: | PeryjasTHBHbBIE:
CpoiictBa ¢ynkumii. I[IpoMeKyTKM MOHOTOHHOCTH, | 5.1-5.6 | QYHKIHS, apTyMEHT U yYMETh
HauOoNbIlIeE W  HAWMCHBIIEE  3HAYCHHS  TOYKH Ne5.], |3HaueHue byHKIH, OPHEHTHPOBaThCS B
21 skcTpemyMa. ['padudeckas mHTEpIpeTaIs. 53 00J1aCTb OTpeAeICHUS U Pa3THYHBIX cp
MHOKECTBO 3HAYCHUI HCTOYHHKAX
22 Obparuble  QyHkuuu.  OCHOBHBIE _ momATHA W [1]1$ byHKIH, rpaduK uH(opMmAIHH, CP
ONpEIECTICHUS. I'pacduk oOpatHO byHKIMH. | § 7- 3aBHCHMOCTH, TpadiK IUTARHPOBATH
Apudmernueckue onepaunn Haj pynkuusmu. CioxHas | 5 10 (yHKITHH, HyTH GYHKIHHA, | MOHOJOTHYCCKHA
q)yHKHHﬂ' Ne5.13, | IpOMEKYTKH OTBET
517 3HAKOIOCTOSIHCTBA,
Cosan | BO3PACTAHHE HA YHCIIOBOM HosnaBareabuble:
IpOMEXyTKe, yobiBanue Ha | BTAACTD  S3HIKOBBIMU
He YHCIIOBOM MPOMEKYTKE, CpeACTBaMU-  yMCHHC
TIPE3CH | gap6onpinee n HanMeHbmee | 1O 11O JIOrMHO
Tauu U3Jarath CBOKO TOYKY CP




1o
TeME:
«DneMm
eHTapH
BIE

(yHK
umn»

23

Crenennas ¢yHKIMS,ee CBONCTBA U rpaUKy.

[1]%
6.2.
Ne6.5

24

[TokazarenbHast pyHKIINS, €€ CBOWCTBA U TPapUKU.

[1]$
6.3.
Ne6.6-
6.8

25

Jlorapudmuueckas GyHKIMSA,ee CBOWCTBA U TPadUKH.

[1]$
6.4
Ne6.9,
6.10

26

Tpuronomerpuueckue (QyHKIMHM, HMX CBOWCTBA U
rpa¢uku. OOpaTHblE TPUTOHOMETpPUYECKHE (DYHKLUH,
WX CBOICTBA U TpaduKmy.

[1] $
7.14,
7.15

27

IIpaxTrueckas
rpauxoBy».

pabota  Ne5 «IIpeobpazoBanue

[1]$
5.4

28

[IpakTnueckas pabora Ne 6 «lloctponue rpadukos
byHKIHI.

[1]$
5.1-
5.10
Brimon
HEHHE
3aJlaHu

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 IpHu Pa3IuIHbIX
crioco0ax 3aJjaHus
(GyHKIMH.

Crpouts rpaduku
U3YyYEHHBIX (QYHKIMH.
OnwuceiBath 10 rpaduky U B
IPOCTEUIINX CIyYasx 10
(dhopmyIie MOBEICHHE U
CBOMcTBa (PyHKIUH,
HaXOJUTb 110 TpapuKy
GbyHKIIMM HanOOIbIITHE U
HaMMEHBIINE 3HAYCHUSI.
Ctpouts 3cku3 rpaduxa
dynxumm,
YAOBJIETBOPSAIOIIECH
MIPUBEJICHHOMY Ha0Oopy
yCIOBHH (IPOMEXYTKH
BO3pacTaHus/yObIBaHUS,
3Ha4YeHue QYHKIUH B

3p€HHs, HUCII0JIb30BaTh
aJICKBaTHBIC
SI3BIKOBBIC,

KomMMmyHukaTuBHbBIE:
OBITH TOTOBBIM K
CaMOCTOATEJIbHOU
nH(pOPMAIIMOHHO-
[03HABATEJIbHOMN

e TETbHOCTH.

CP

CP

CP

CP

CP

CP




(v

I  no | 3amaHHON TOYKE, TOUKH
Teme: SKCTPEMYMOB, HYJIU
«TTpum GYHKIMH U T.11.);
epsl
(yHK
HOHAJIb
HBIX
3aBUCH
MOCTEHN
Bpeab
HBIXTIP
omecca
X u
ABIIECHU
AX»
Konurponbuas pabora Ne3 Ha Ttemy: «®Dyukiuu u | [1] $
rpaduxm. 5.1-
29 5.10 CP
YpaBHeHus 1 HepaBeHCTBA (44)
PaBHOCHIILHOCTH YPaBHEHHIA, HEPABEHCTB, CUCTEM. [1]$ Pelats paluoHabHBIE, Pery1siTHBHbBIE:
30 ParmonanbHbIe ypaBHEHHS M CUCTEMBI. 4.1-4.3 | mokazarenbHBIC U Ocy1iecTBIAThH JI
Bbiron | norapudmMuueckue MTOTOBBIIA u
HEHHE | YPAaBHEHHS U HEPABEHCTBA, | MOIIATOBBIA KOHTPOIb
3a[]aHU | CUCTEMBL. IO Pe3yJIbTary.
i mo | Mcrons30BaTe METOBI
TeMe: | pEleHUs YPaBHEHUIA: Ho3naBareabHble:
«VIppa | mpuMBeNEHUE K BULY Crpouts peIeBRIC
[IpakTuueckas pa6ora Ne 7 «ppanroHaibHble [IMOHAN | «IIPOM3BEIEHUE PABHO BBICKa3sbIBAHWA B
ypaBHEHU M cUCTeMEL. Pelllenne HppaluoHaIbHbIX pHBIE | HYIJIFO» MIIM «9acTHoe papHo | YCTHON M IMHCEMCHHON
31 YPABHEHUH U CHCTEM» ypaBHE | HYJIO», 3aMEHA bopwme. CP




us
CUCTEM
BI»
[11$
4.4
No4 .17

32

[TpakTnyeckas pabora Ne§ «Iloka3arenbHble ypaBHEHHS
U cUCTeMBI. Perienne noka3arenpHbIX YPaBHEHUN U
CUCTEM.

[1]$
6.7
Ne6.21,
6.22
Bremon
HEHHE
3aJIaHu
)74 o
TeME:
«IToka3s
aTeIbH
136
ypaBHE
HUS
CUCTEM
BI»

33

[Ipaktuueckas padota Ne9 «PemnieHue nokazareabHbIX U
J0ropu(MUYECKUX YPABHEHUN U CHCTEM).

[1]$
6.7

Ne6.25,
6.26

34

PannonansHbie HepaBeHCTBA. OCHOBHBIE ITPUEMBI UX
pemierusi. MeTo HHTEPBAJIOB.

[1]1$
6.7

Ne6.27,
6.28

35

HppanumonansHele HepaBecTBa. OCHOBHBIE IPUEMBI X
penieHusl.

[1]$
41,43
Ne 4.18

MIEPEMEHHBIX.
Hcnonb3oBats MeTOx
WHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;
Ucnonp3oBath
rpadUyecKuil METO ISt
NpUOMKEHHOTO PelIeHUS
YpaBHEHUM U HEPABEHCTB
BeimonasaTs oT060p KOpHEH
YpPaBHEHUI WIN PELICHUN
HEPaBEHCTB B COOTBETCTBUU
C JIOTIOTHUTEIIbHBIMU
YCJIOBUSIMU U
OTPaHUYEHUSMH.

KomMMmyHukaTuBHbBIE:
YuuteiBaTh  pasHbIe
MHEHHUSI U CTPEMUTHCS
K KOOPJAMHALIUH
pa3JIMYHBIX NO3ULUN B
COTPYAHHUYECTBE.

CP

CP

CP




36

[ToxazarenbHble HepaBecTBa. OCHOBHBIE IPUEMBI UX
pELIeHMSL.

[1]$
4.4
Ne 4.19

37

[TpakTnueckas padota Nel0 «Jlorapupmuueckue u
IIOKa3aTeNbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX
peLICHUs»

Koncne
KT
Beimon
HEHHUE
3a7aHu
U 1o
TEME:
«JIorap
npmug
€CKHE U
MoKasza
TEJbHBI
e
HEpaBe
HCTBay.

38

[Ipaktuueckas padota Nell «Pemienue nokasaTeiabHBIX,
UPPAMOHATBHBIX U TIOTau(MUYECKUX ypaBHEHU,
HEPaBEHCTB U CUCTEM YPaBHEHUI.

[1] %
41,43
Ne 4.20

39

KonrponbHas pabora Ne4 Ha Temy: VYpaBHEHus u
HEPaBEHCTBAY.

CP

CP

CP

CP

KomOunaropuka(12y4)

40

OCHOBHBIE TIOHITHSI KOMOMHATOPUKH.

HE
15.1-
15.3
Ne 15.6

[1]$
15.1-

Pemarbs koMOuHaTOpHBIE
3aJ]auu METOJIOM Iepedopa
U TI0 TIPABWITY YMHOXKEHUS
CoznaBath
MaTeMaTHYECKUE MOJICITH
JUISL peLIeHus

PerynsiTuBHblie:
Ocy1iecTBIATH
WUTOTOBBIN U
MOLIArOBbIA KOHTPOJIb
10 pe3yJbTarTy.

Tlo3HaBaTe/ILHBIE:

CP

CP




15.3 KOMOHMHATOPHBIX 3314 C CTpouthb peueBbie
41 3aauM Ha OJICYET YMCIla Pa3MEILIEHUM, IEPECTAaHOBOK, | No 15.7 | MOMOILBIO MMOACUETA UNCHIA | BBICKA3bIBaHUS B
COYETaHUM. pa3MeIlEeHN IEPEeCTaHOBOK | YCTHOM UM TUCBMEHHOM
[1]$ U COYCTAHHIA. dopme.
15.4
KomMMmyHukaTuBHbBIE:
Ne VYUTHIBATH Pa3HbIE
42 Pemenne 3aau Ha nepedOp BAPUAHTOB. 15.16 MHEHHS U CTPEMHUTHCA CP
[1]% K KOOPIMHAIMN
15.1- pa3IUYHbIX NO3ULIUN B
®opmyna 6unoma Herotona. CBoiicTBa 154 COTPYJIHUYECTBE.
OMHOMHHANBHBIX K03 uumenToB. TpeyronbsHuk Ne
43 [Tackas. 15.14 CP
[1]$
15.1-
IpaxTudeckas pabora Nel2« Pemenne kombuHaTopHbx | 15.4
3ajau. Pa3menenns, coueTaHus ¥ epecTaHOBKH. Ne
44 bunom Herotona u tpeyronbnuk [lackansy. 15.16 CP
KonTponbhas padota NeS Ha Temy: «KomOuHaTopuka.
45 CP
JJIeMEeHThI TEOPUHU BEPOSITHOCTEH U MATEMATHYECKOM cTATUCTUKU(12Y)
[1]% [TpuBOANTE IPUMEPHI PeryisiTuBHbBIE:
15.5- CIIy4aliHBIX, JOCTOBEPHBIX U | OCyIECTBIAT
15.11 HEBO3MO>KHBIX COOBITHH. HUTOTOBBIN U
Ne 3HaTh OIpe/esieHe CyMMBl | MOIIArOBbIH KOHTPOJIb
1530 | ¥ MPOH3BE/ICHUS COOBITHIA. | TIO PE3yNbTaTYy.
Hoxrot 3HATH ONpefereie Ilo3naBaTeabHbIE:
COOBITHSI B KJIACCUYECKOM :
OBka noHnMaHuu. Pemarts 3agaun CTpouTs petenbie
CoObITHE, BEpOSTHOCTH  COObITHA. ClOXKEHHE U c000Mm | g pprancnenne BpICKasbIBatint B .
YMHOKEHHE BeposTHocTeil. Tlonatne o HezaBucumoctu | CHA BEPOATHOCTEH COOBITHiIT YCTHOH f IHCBMEHHOH
46 COOBITHAL. Ha O3HaKOMHTHCS C (I)opMe. CP




TEMY: pEeJICTaBICHUEM YHCIOBBIX
4, TAHHBIX B BUJIC TAOIHUIIBI, §°MMyH“KaT“BH”e:
ey | s, s | ST
. XapaKTePUCTHKAMU;
Pemarp npaktuyeckue K KOOpZMHALHIH
[1]1$ 3371241 Ha 06PABOTKY Pa3IUYHBIX MTO3UIUI B
[TpakTtnueckas pabora Nel3 «/luckperHas ciaydaiiHas 19.12- 1 qucnosbix pammer, COTPYAHHHECTRE:
BEIIMYMHA, 3aKOH ee pacrpeneneHus. Yuciossie 1515 BBIHMCIICHUC MX HHCIIOBBIX
XapaKTEPUCTUKU JTUCKPETHOW CIIy4YalHOW BEJIMYMHBI. Ne XapaKTCpHCTHK.
47 2 | Ilonsite 0 3aKOHE OOJIBITUX YUCEID). 15.35 CP
3anucu
[IpencraBnennie  maHHBIX  (TAOMUIBI, JAUATPAMMBI,
rpaduku), TeHepalibHas COBOKYIMHOCTb, BBIOOpKA, B
cpennee apudmerudueckoe, Meauana. Ilomstme o | T€TPaA
48 2 3aJadyaXx MaTeMaTHYEeCKOM CTaTHUCTHKH. Hu CP
[1]$
15.5-
15.15
[Tpaktuyeckas pabora Nel4 «PemieHue nmpakTHYECKHX Ne
49 2 | 3agay c MpUMEHEHHEM BEPOSITHOCTHBIX METO/IOBY. 15.37 CP
[1]$
KonTponbhas pabota Ne6 Ha Temy: «DJI€eMEHTHI TEOPUU 15.5-
50 2 | BepOSTHOCTEH U MaTEMAaTUYECKON CTaTUCTUKMY. 15.15 CP
51 2 | UroroBast KOHTpOJIbHAS paboTa
2 cemecTp

1. HamasH A. A. Marematuka[DaeKTpOHHBIH pecypc]: Y4YeOHHMK Il CTYACHTOB OOpa30BaTENbHBIX YUPEKICHUNU CPEIHETO
npodeccuoHansHOr0 OoOpazoBanus / - 3-e¢ u3A., ucnp.u jgom. /A.A. Jagasn. — M: HMHOPA - M.2019. - 544, c. —Pexxum nocrtyna:
http://znanium.com- 3ausTust Nel-66

OcHoBbI TpUTOHOMeTPHH (32 4)
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Ilianupyemblie pe3yibTaTbl 00y4eHUs

Buabl

No
Ko Joma u
YPO | _po HIHEe ¢dopm
Copepxumoe maTepuajia
Ka | gaco 3aJlaHu bI
IIpeameTHbIE MeranpeaMeTHble
B ¢ KOHTP
0Jis1
[1]1$ BeiBoguTh (hopmyIibt PeryasiTuBHbIe:
7.1-7.3 | npuBenenus. BeiBOaUTH yMETh
Ne7.7, (bopMyITBI CYMMBI U OpPUEHTHUPOBATHCA B
7.8 Pa3HOCTH CUHYCOB, Pa3IUYHBIX
Beimon | xocunycos. [IpuMeHATH HUCTOYHUKAX
HEHHE | TPUTOHOMETPUYECKHE uHpopMaluy,
coolu1 | GopMyIbl s IJIAHUPOBATH
CHUS npeoOpa3oBaHus MOHOJIOTUYECKUI
Ha TPUTOHOMETPHUYECKUX OTBET.
TEMY: BbIpa)KEHUI.
«Hcrop | Koncrpynposath Io3naBaTebHble:
us HKBUBAJICHTHBIE pEUEBbIC BIAACTE  A3BIKOBBIMH
Pa3sBUT | BBICKA3bIBAHHUS C CPCACTBAMH-  yMCHHC
us UCTOJIb30BaHUEM TOYHO, JIOTMHHO
TPUTOH | anreOpanyecKkoro u u3jnarath  CBOIO TOUKY
Pangunannas mepa yria. BpamarenbHoe JBH)KEHUE. OMETPH | T€OMETPHYECKOro s3bikop, | SPCHHA, HCIOJB30BATE
1 2 | Cunyc, KOCHHYC, TAHT€HC M KOTAHT€HC YHCTIA. m» a/ICKBATHBIC CP
[1$ S3BIKOBBIE.
73 KoMMyHuUKaTHBHbBIE:
No7.12 OBbITh TOTOBBIM K
716 CaMOCTOATENBHOM
2 2 | OcHOBHbBIE TPUTOHOMETPHUECKUE TOXKIECTBA. uHpop MATIHOHHO" CP
[1] $ IIO3HABaTCJIIbHOU
7578 NEeSITETbHOCTH.
Ne7.23,
7.25
3 2 | ®opMyBl IPUBEICHUS. CP




[1]$

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC CYMMBI U 7.9
4 Pa3HOCTH JBYX YIJIOB. No7.30 CP
[1]$
7.9
5 CuHyC ¥ KOCUHYC JIBOMHOTIO yria. Ne7.36 CpP
[1]$
7.10
6 DopMyJIbl TOJIOBHHOI'O ApIyMEHTA. Ne7.37 CP
[1]$
7.11,
7.12
No7.38,
[TpeoOpa3zoBaHre CyMMbI TPUTOHOMETPUUYECKUX 7.51
7 GbyHKIMI B MPOU3BEJCHIE U TPOU3BEIEHUE H 00paTHO. CP
Koncne
Beipaxenue Tpuronomerpuueckux GyHKIUN yepes KT
8 TAHT€HC MOJIOBUHHOTO apTyMEHTA. CP
[1]1$ [TpoBoanTh NOKazaTenbHOEe | PeryasiTuBHbIE:
7.1- paccyx’IeHHUE O KOPHSIX OLICHUBATh
7.12 IIPOCTENIINX NPaBHIBHOCTD
Ne7.46, | TpuroHomMeTpuYeCKUX O ——
[TpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUIECKUX 7.55 ypaBHeHHi. Pemath .
9 BBIPAKCHUI. TPUTOHOMETPUUYECKUE ACHCTRHA UHa YPOBHE CP
[1]1$ ypaBHEHHMs M npocTeiimme | AICKBATHOM
7.15 HepaBeHCTBA. [IpuMenaTs PETPOCIIEKTUBHON
OOpatHble TPUTOHOMHTPUYECKHE (DYHKIIMU: Ne7.58, | TpuroHoMmerpuyeckue OIICHKH.
10 apKCUHYC,apKKOCHHYC,apKTaHT €HC. 7.59 (bopMyIIbI ISl pelIeHUs CP
[1]$ TPUTOHOMETPUUECKHUX ITo3naBaTtenbHbIE:
7.16 ypaBHeHHﬁ. Hcnoap3oBaTh BJIAJIETH o0Imm
Ne7.60, | pa3iU4HBIC METOJbI IS IPHEMOM pelIeHH s
11 IIpocreiinine TPUrOHOMETPUYECKUE YPABHEHHSL. 7.61 peueHus —— CP
[Mpaktdeckas padora Nel «PemreHue mpocTermx [1]1$ TPUTOHOMETPUYCCKUX
12 TPUTOHOMETPUUECKUX YPABHEHUID. 7.17 yPaBHEHHIA. CP




Ne7.62 | KoncTpyupoBaTh KomMMyHnKaTUBHbBIE:
KoHcre | 2KBUBaJICHTHBIC PEUYCBBIC JI0OTOBapUBATHCS u
13 IIpocTelux TpPUroHOMETPUYECKHE HEPABEHCTRA. KT BBICKa3bIBaHUs C MPUXOJIUTh K 00IIeMy CP
[TpakTraeckas padota No2« Perenne mpocreimmx Kaprou | ucCnosib30BaHUEM pELICHUIO B
14 TPUTOHOMETPHYECKUX HEPABEHCTB. KM anreOpanvyeckoro u COBMECTHOM CP
[1]% T€OMETPUYECKOI'0 S3BIKOB. JEeATEILHOCTH, B TOM
7.16- HUcnonp3oBathb YuCJI€ B CUTyalluHu
7.17 (yHKIMOHATIBHO- CTOJIKHOBCHHUS
[TpakTuueckas padora Ne3« Pemenue Ne7.69, | rpaduyeckue HMHTEPECOB.
TPUTOHOMETPHUYECKUX YPAaBHEHUH, CUCTEM ypaBHeHUU, | 7.72 NIPEACTABJICHUA IS
15 HEPaBEHCTBY. pELIeHNs U UCCIETOBAHUSA CP
[1]% TPUTOHOMCTPHUICCKUXYPABH
7.1- €HUM, CUCTEM YpaBHEHUM.
7.17 [TIpumensars
TPUTOHOMETPHYECKHE
bopMyIIbl ISt
npeoOpazoBaHus
Kontponbnast pabora Nel Ha T1emy: «OCHOBBI TPUTOHOMETPUYECKUX
16 TPUTOHOMETPUN Y. BBIPAKCHUM. CP
Hauasna maremaTudeckoro ananausa (10 4)
[1]1$ [TpuBOANTE IPUMEPHI PeryisiTuBHbBIE: CP
5.15 MOHOTOHHOM YMCIIOBOM BHOCHTH HEOOXOJMMBIE
CrniocoObl 3a/1aHUs U CBOWCTBA YHCIIOBBIX Ne5.40- | mocnenoBareabHOCTH, KOPPEKTUBBI B
17 MIOCJIEI0BATEILHOCTEM. 5.42 HMMEIOIIEH Mpeen. JEHCTBUE TIOCJHE €ro
[1]% HaxoauTh mpou3BOIHYIO 3aBEepIICHHS Ha OCHOBE CP
5.16 (GYHKLUU B TOUKE, yuera Xapakrepa
18 ITonsiTHE O Mpenesie Mocae0BaTEIbHOCTH. Ne5.45 | kacarenbHYyIO K rpaduky C/ICIIAaHHBIX OIIHNOOK.
Kaprou | GyHKIMH, IPOU3BOIHYIO CP
i byHKIHH. BEMHCATS IHo3naBaTenbHbBIE:
19 ITpaktuyeckas pabora Ned«BpruucieHne npeaenony. POU3BOJIHYIO OJHOWIeHa, | 'POBOAMTD - CPABHEHHC
[1]$ MHOTOuJNIeHa, KBajgpaTtHoro | 1 KJIaccHUKanuio 1o
[TonsiTHe 0 mponsBoaHON QyHKIMH, e€ reomeTpuuecknuid | 9.1,9.2 | KOpHH, IPOU3BOJHYIO 3a/IaHHBIM KPHTCPHAM.
20 U QU3UYECKUIN CMBICII. Ne9.3- | cyMMBI QyHKIHIL. JI




9.4

21

[Tpaktuyeckas padora NeS«lIpousBoaHbie
JIEMEHTAPHBIX (DYHKIHMI».

[1]$
9.6
Ne9.16-
9.18

22

HpOI/I3BOI[HI)IG CYMMBI, pa3HOCTH, IPOU3BCACHM,
JaCTHOTIO.

[1]$
9.5
Ne9.12
Co3nan
e
ME3E€HT
alun
oTeMe

«IIpomn
3BOJIHA
I U ee
pumMe
HEHUSD)

23

YpaBHeHUe KacaTelIbHOU K rpauKy (yHKIIMH.

[1]$
9.3
Ne9.6-
9.8

24

[TpuMeHeHHe NPOU3BOIHOMN K UCCIEIOBAaHUIO (DYHKIMIA
Y TIOCTPOEHUIO TPahuKOB.

[1]$
9.14
Ne9.61(
a,B)

25

[Tpou3BoHbIE CIOXKHON (PYHKIIUU U 0OpaTHOM
byHKINN.

[1] $
9.5
Ne9.14

26

[TpakTiueckast padota Ne6 «IIprmepsl HCIIOIb30BAHUS
IIPOU3BOJHON JUI HAXO0XACHNS HAaWIY4IlEro peleHus B
MPUKIIAJIHBIX 3a]a49axy.

[1]$
9.11
Ne9.51-

Bbraucnsate npon3BogHbIE
AIIEMEHTAPHBIX QYHKIUN U
UX KOMOMHAIIMH,
UCIIOJIB3YS CTIIPABOYHBIE
Mmatepuaisl. Mccrnenosars B
IIPOCTEUIINX CIIydasiX
byHKIMHA HA
MOHOTOHHOCTh, HAXOJIUTh
HauOOoJIbIINE U
HAUMEHBIIINE 3HAYCHUS
GbyHKIMH, CTPOUTH
rpavKy MHOTOYWJICHOB H
MPOCTEUIIINX
panroOHAIBHBIX (YYHKIIHH C
MCIIOJIb30BaHUEM arrapaTa
MaTeMaTHYECKOTO aHaAIIN3A.
OOBACHATD U
WJUTIOCTPUPOBATH TIOHATHE
npenena pyHKIHUY B TOUKE.
[TpuBOIUTE pUMEPHI
(GyHKIHMA, HE UMEIOIIHNX
npezena B HeKOTOpoit
TOYKE. BEIYUCIIATE TIpe/Iebl
GbyHKINH.

AHanM3UpoBaTh MOBEJICHNE
(GyHKIMI Ha pa3IMuHbIX
y4acTKax o0JacTh
onpenenenus. Haxonurs
ACHMITTOTHI. 3aITHCHIBATH
YpaBHEHHE KKIOU U3 dTUX
aCHMIITOT. BRIIUCIIATH
3HaYEHHUE MPOU3BOTHOMN
GbyHKIIMH B TOYKE (110
onpenenenuto).Haxonurop

KomMMmyHukaTuBHbBIE:
YUYUTBIBATDH pa3HbIC
MHEHHUSI U CTPEMHUTHCS
K KOOPAMHALIMHI
Pa3IUYHbBIX MO3UIUN B
COTPYJIHUYECTBE

113

==

CP

CpP




9.55

yTII0BO# KO3 DHUITEHT

[1]% KacaTeJIbHOU K rpaduKy
9.7,9.8, | byHKIIMM B TOYKE C
9.12 3aJJaHHOM a0CLUCCO.
BTtopast npousBoiHas, €€ TeOMETPUIECKUN 1 Ne9.58, | [IpuBoauTH NpUMEPHI
27 (bU3HYECKUN CMBICI. 9.59 GYHKIUH, SBISTFOIIAXCS J
[MpakTrueckas padora No7 «Haxoxaenue ckopocts s | [1] Ne9. | HEIPEPBIBHBIMU, HMEIOLIMX CP
28 nporiecca, 3aJaHHOro GOPMYIOi U rpauKOMY. 38,9.39 | BepTUKaNbHYIO,
[1] Tna | ropusoHTaNbHYO
Ba9 ACHUMIITOTY. 3aliChIBaTh
ypaBHEHHE KaX/10# U3 3THX
ACUMIITOT. Y METH 110
rpaduky GyHKIIUU
OTIPENIeNATh IPOMEKYTKH
HENPEepbIBHOCTH U TOUKU
pa3pbiBa, €CJIM TaKue
umerorca.Haxoaute
IIPOU3BOJHYIO CIIOKHOU
¢GyHKIMHM, 0OpaTHOU
bynkun. Haxonute
MTHOBEHHYIO CKOPOCTb
JIBIDKEHUS] MaTepUaTbHOM
touku. I IpuMeHsTh TOHATHE
KonrponsHas pabora Ne2 Ha Temy: «lIpomsBoaHas IIPOM3BOIHON TIpU
29 (GYHKIII. pelIeHny 3aj1au. CP
Huterpan u ero npumerenue (10 4)
[1]$ Beraucisate npubmmkénHoe | PeryasituBHbIe:
10.1 3HAYEHUE IUIOIAIN BHOCUTh
Nel0.1 KPUBOJIMHEHHOM Tpaneuuu | HeoOXOoauMble
[Toaroto | ¢ momonibio GOpMyIIBI KOPPEKTHUBBI B
BKa Hgerorona-JleiiOumna. JNEUCTBUE TIOCJIE €ro
npe3enTta | HaxonuTs nepBooOpa3Hble | 3aBepIeHUs Ha
30 [TepBoobOpazHas. OCHOBHbBIE CBOWCTBA NEPBOOOPA3HOM. | IMM MO | AIEMEHTApHBIX (PYHKIIMA. OCHOBE ydera JI




TeMe: HaxonuTs nepBooOpasHble | XapakTepa cIellaHHbIX
«HuTerp | cymmbl GyHKIUH, OLINOOK.
Q1 U €ro | Npou3BeAeHUs PYHKIUHN Ha
NpPUIIOKeE | WHCIO H T. .. Ilo3HaBaTebHBIE:
HUS» Haxonute npubnmxénnoe TIPOBOMHTE  CPABHCHHC
[1]$ 3HAaYCHHE MHTEIPAJIOB. 1 KIacCHUKALKIO 110
10.2- Pemars 3a1a41 Ha 3aJJaHHBIM KPUTEPHUSIM.
10.5 NPUMEHEHHE MHTErPAa UL | ooy vyHuKaTHBHBIE:
Nel0.6- | BbunciaeHHs PUINIECKUX VUHTHIBATE pa3HbIe
31 Wuterpan. OcHOBHBIEC (OPMYIIBI HHTETPHUPOBAHUSI. 10.11 BEJIMYHH. MHEHHS ¥ CTPEMHTBCS JI
[1] $ K KOOpAMHAIUU
10.9 Pa3IMYHBIX TO3UIUN B
Nel0.33- COTPY/AHUYECTBE
32 ®opmyna Hetotona-JleiiOnuma. 10.38 JI
[1]$
10.15
[IpumeHeHue onpeaeaeHHOro HHTerpaa s Ne10.74-
33 HAXO0XICHUs IUI0Na1d KPUBOJIMHEHHON Tpanenuu. 10.75 JI
[1]$
10.18
[Tpaktuyeckas padora Ne§ «IIpumepsl npuMeHeHUs Ne10.86,
34 MHTETpaia B QU3NKE U TEXHUKEY. 10.88 CP
[1]
[TpakTueckas padota Ne9 «IIpumenenue unterpana k | Nel0.89,
35 BBIYUCIICHHUIO (PU3MUECKUX BEIMYHMH U IUIOLIAIeH». 10.99 113
KonrponbHas padora Ne3 na temy: «Murerpan u ero | [1] ['nas
IIPUIIOKEHUSY. alo
36 CP
IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE
[1]1$ dopmynupoBaTh PeryisiTuBHbIE:
8.1-8.4 | ompenenenue pa3nuyarhb croco0 u
Ne8.3, | mepneHAUKYISIPHBIX pe3yJibTaT ACHUCTBHUS.
37 B3anmMHoe pacroioskeHre NpsiMbIX B IPOCTPAHCTBE. 8.4 NPSIMBIX, TJIOCKOCTEH. CP




Co3nan
ne
Mpe3eH
TaIuu
110
TeMe:
«IIpsm
Bl U
ILIOCKO
CTH B
MPOCTP
aHCTBE
»

38

[TapasienpHOCTh NPSIMON U IJIOCKOCTH.

[1]$
8.5
Ne8.11,
8.15

39

ITapaymienpHOCTb MIIOCKOCTEN

[1]$
8.6
Ne8.17,
8.21

40

IlepneHquKyISIpHOCTD MPSIMOM U TUIOCKOCTH.
IlepnieHquKyIsAp U HAKJIOHHAsA. YTOJ MEXIY IMPSAMOU U
IJIOCKOCTBIO

[1$
8.7-
8.10
Ne8.26
CocraB
WTh
KpPOCCB

opa

dopmyIUpOBATH
oInpezeeHue
MEePIEeHIUKYIIPHOCTH
IIPSIMOM M INIOCKOCTH.

Ilo3znaBareanHbIC:
BJIAZIETH OOIINUM
MIPUEMOM peIICHUS.

KomMMmyHukaTuBHbBIE:
OBITH TOTOBBIM K
CaMOCTOSATENLHOU
nH(pOPMAIIMOHHO-
IMO3HABaTCIILHOM
JIeITeIbHOCTHU

CP

CP

CP




41

JIByrpaHHBII yroi. Yroi Mexay IJI0CKOCTSIMU.

[1]$
8.11
Ne8.42,
8.45

42

IlepneHquKyISIPHOCTD JBYX IJIOCKOCTEM.

[1] $
8.12
Neg.47,
8.48

43

[TpakTnueckas padorta NelO «lapannenbHblil nepeHoc,
CUMMETPHsI OTHOCUTENIBHO MJIOCKOCTUY.

[1]$
8.15
Ne8.65-
8.67

44

[TapannenbHOE TPOEKTHPOBAHUE.

[1]$
8.13
Ne&.53-
8.56

45

[TpakTuueckas padota Nell «Ilnomans opToroHansHOM
npoekunu. M306paxeHne npocTpaHCTBEHHBIX (UTYp».

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

46

KoutponbHass pabora Ne3 Ha temy: «lIpsmbie wu | [1] I'na

IJIOCKOCTH B IPOCTBAHCTBEC).

Ba 8

CP

CP

CP

CP

CP

CP

MHOrorpaHHHKH U KPYIJible TeJa

47

Bepmunsl. PeOpa. I'pann MHOTOrpaHHHKA.
PaszBeprka.

[1]$12.1
Nol2.2-

dopMynupoBaTh
ONpeJIeTICHUE U NPUBOJUTH

PeryasaTuBHbIE:
BHOCHTH

CP




12.6
IToaroros
Ka
MpEe3EHTAall
15078
«IpaBuib
HBIC
MHOTrOrpa
HHHUKH

48

MHororpaHHble yribl. BeIykiible MHOrOrpaHHHKH.
Teopema Dilsepa.

[1]$8.19
Ne8.93-
8.96

49

ITpusma. IIpssmas u HaknoHHas npusMa. IIpaBunbHas
npusma. [1nomaae NoBepXHOCTH.

NE
12.2,12.4
Nel2.8-
12.12,12.2
8

50

[Tapannenenunen. Ky6. [Tnomans moBepxHocT.

[1]$12.3
Nel12.18-
12.22

51

ITupamupa. [TpaBunbHas nupamuaa. Tetpasap.
[1nomane MOBEpXHOCTU. Y CEUCHHAsI MUPAMUIA.
ITmoniags MOBEPXHOCTH.

[1] $ 12.5-
12.7
Nel2.39-
12.41

52

[Tpaktuyeckas pabora Nel2 «Cummerpun B Kyoe,
napaelenunee, IpusMe u nupamue.
[IpencraBieHue o NpaBUIbHBIX MHOIOIPAHHUKAX.
Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBD.

Nel2.73-
12.75
H3roToBn
eHue
Mopeeun
MHOTOTpa

IIPUMEPBI MHOTOTPaHHHUKOB.
DopMyIMpOBaAThH
olpeieNieHue U n300paxkaThb
npusmy. @opmysupoBaTh
olpeieNieHue U n300pakaThb
IUPAMU]TY, YCEUEHHYIO
nupamuy. PopmynupoBarb
oInpezesieHue U U300pakaTh
IIPABUJIBHBIC
MHOI'OIpaHHUKH. Pemare
3aJla4¥ Ha BBIYHCIICHHUE
IIJIOIIAM TOBEPXHOCTH
pa3IMYHBIX
MHOTOTPaHHHUKOB.
PacrioznaBaTbMHOrOrpaHHU
KM, Ha YepTe)Kax, MOACIIAX
U B pE€aJIbHOM MUDE.
MopenupoBaTs yciioBue
3a/1a4 U C IIOMOIIBIO
4yepTeka UM PUCYHKa,
IIPOBOAUTH
JIOTIOJTHUTEIIbHBIE
IIOCTPOEHHUS B XO/I€
pemenus.. [IpumensaTe
M3Yy4YEHHBIE CBOWCTBA
reoMeTpHUYecKuX (Guryp u
dbopmyn asis pereHus
reOMETPUUYECKUX 3a1a4 U
3a/1a4 C MPaKTUYECKUM
CoZIepKaHue

HEO0OXOaUMBIE
KOPPEKTHBBI B
JIEHCTBHE ITOCTIE Er0
3aBepIICHUS HA
OCHOBE y4eTa
XapakTepa CJIIeITaHHbIX
OIINOOK.

Io3naBaTeabHBIE:

IPOBOJUTH CPaBHECHHE
¥ KJIACCU(HUKAIHIO 10
3a/IaHHBIM KPUTEPUSIM.

KoMMmyHuKaTUBHBIE:
YYUTBIBATH PAa3HBIC
MHEHHUS U CTPEMUTHCS
K KOOpAWHALUU
Pa3JINYHbIX O3ULUIL B
COTPYOHHUYECTBE
OLIMOOK.

CP

CP

CP

CP

CP




HHHKOB

[Tpaktuyeckas padora Nel3 «L{uimHap U KOHYC. [1]$
OceBble CEUCHUS U CEUCHUS TTapalICIbHbIC 13.2,13.3
OCHOBaHUIO. Y ceueHHbIN Konyc. Pa3BepTka Nel3.9-
53 IUJIUHIPA U KOHyca. BOKOBast MOBEPXHOCTHY. 13.12 CP
[1]$
13.5,13.6
Hlap u cdepa, ux ceuenus. Kacarenpnas miuockocts | Ne13.39-
54 K cdepe. 13.43 CP
[1]$
O6mwem u ero usmepenue. opmyisl 00beMa Kyoa, 141,144
IIPSIMOYTOJIBHOTO ITapajuIeIICIIUAIIEea, IPU3MBI, Nel4.3-
55 ATUHAPA. 14.8 CP
[1]$
14.3,14.5
Nel4.22,
56 Dopmynsl 00beMa IHUpaMuIa U KOHYyCA. 14.39 CP
[Tpaktuyeckas padora Nel4 «Dopmysl momniaaei [1]$14.6
MIOBEPXHOCTEN LUIUHAPA U KOHyca. DopmyIIbl Nel4.49-
S7 00bEMa mapa u miomaan chepon. 14.52 CP
[Tpaktuyeckas padora Nel5 «IlogoGue Ten. [1] C'naBa
OTHOMIEHUS TUIOIACH TOBEPXHOCTEN 1 00HEMOB 14
58 IMOJOOHBIX TEI. Cp
KonTponbHas pabota Neq Ha TEMY:
«MHOTOTpaHHHKH U TeJla BPAIICHUS.
59 CP
Koopaunarsel u BekTopsl (14 1)
[TpsimoyronbHas (IexkapToBa) cucTeMa KOOpAUHAT B [1]$ dopMynHMpoBaTh PerynsiTuBHbIie:
npoctpanctBe. Popmyna pacctostHus Mexay asymsa | 3.7,3.10 OlpeNieieHusl U YUUTHIBATh MIPABUJIO B
60 TOYKaAMH. WLTIOCTPUPOBATH MOHATHE | IJITAHUPOBAHUM U CP
[1]$ BEKTOPA, JUTUHBI KOHTpOJIe crioco0a
YpaBHEHUS OKPYXHOCTH, dJUTHIICA, CHEPHI, 3.12,3.13 | BEKTOpa,KOJUIMHEAPHBIX pelICHHUs, Pa3IndaTh
61 IJIOCKOCTH U MIPSIMOM. Ne3.49,3.5 | BEKTOpOB, KOMIIJIaHAPHBIX Croco0 u pe3ysabTar CP




4

[1]$ 3.2-
3.4
BexTopsl. Moayne Bekropa. JlelicTBus Haj Ne3.16,3.1
62 BEKTOPAMH. 7
[1]$ 3.6-
Paznoxxenue BekTopa 1o HampaBJICHUSIM. YTOJ 3.10
MeXy 1ByMs BektopaMmH. [Tpoekuus Bektopa Ha ocb. | Ne3.40-
63 Koopaunatel BekTopa. 3.42
[1]$ 3.11
CkanspHoe npousBeieHue BeKTOpoB. JleiicTBust Hay | Ne3.45,3.4
64 BEKTOPAMH, 3aJIaHHBIMU CBOUMHU KOOPJIHHATAMH. 7
[1]
Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB MIPH No3.69-
65 PEIICHUU MaTEMATHUYCCKUX U MIPHUKJIAIHBIX 3a71a4. 3.75
KonrpoinbHas padota Ne5 Ha temy: « Koopaunater u | [1] ['maBa
BEKTOPBI. 34
66

BEKTOPOB, PABHBIX
BEKTOPOB. BBINOIHATH
OIEpALMK HA BEKTOPAMH.
Haxonuts pasnoxenue
BEKTOpA I10 TPEM
HEKOMILIAHAPHBIM
BekTopaM. Mcronb30BaTh
BEKTOPHBIE METOJbI IIPH
pelieHny 3a1a4 Ha
BBIYMCIICHUS U
JI0Ka3aTesIbCTBa.

IEUCTBUSL.

IMo3naBaTenbHbIE:
OPHEHTHPOBATHCS Ha
paszHooOpasue
CIIOCOOOB pEIICHUS
3ajad.

KommyHukaTuBHbIe:
YUUTBHIBATH Pa3HbIC
MHEHUS U CTPEMUTHCA
K KOOpAMHALINHI
Pa3IMYHBIX MO3ULUNA B
COTPY/HUYECTBE,
KOHTPOJUPOBATH
JIENCTBUS MapTHEpA.

CP

CP

CP

CP

CP

[Tpu opopmnenun paboueid mporpammbl ObUTHA UCTIOIB30BAHBI CIEAYIONINE YCIOBHBIE 0003HAUCHMUS:

[13 — npakTryecKoe 3aHATHE;
JI — JIekmun;

CP — CamoTtosiTenbHas padoTa.




Onucanue MaTepUAJIbHO — TEXHUYECKOH 0a3bl

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

Ocnamennoctb: KomruiekT meGenu, pas3iaTouHblii MaTepuan, ydeOHas
muteparypa. IIpoektop EPSON, mHTepakTHBHAs A0CKa, HOYTOYK IEPEHOCHOM,
Libre Office CBoGoanO0 pacnpoctpansiemoe [10.

YUEBHO-METOJUYECKOE U MATEPUAJIbHO- TEXHUYECKOE
OBECITEYEHUE ITPOT'PAMMbBI YUEBHOM JTUCLIMITJIMHBI
«MATEMATHUKA»

[Ipu u3ydyeHnn JUCHUIUIMHBI «MaTteMaThkay MpoBOAATCS YYeOHbIE 3aHSATUS
B (popMe JIeKIUH — 711 OCBOCHUSI TEOPETUUECKUX 3HAHUM, PAKTUUECKUE 3aHATUS
— s (OpMHUPOBAHUSL MPAKTUUECKUX YMEHUM M HABBIKOB, a TaKXe€ CTYAECHTHI
BBIIIOJIHAIOT CAMOCTOATENBbHYIO Pa00Ty MO OCBOEHHUIO OTAEIbHBIX TEM, U3YUECHHIO
JOTIOJIHUTEIBHOU JINTEPATYPHI.

[Ipexxne Bcero, cielyeT BHUMATEIbHO O3HAKOMUTBHCA € paboyeil yuyeOHOi
MporpaMMoOM, TEMaTUKOW Y4YEOHBIX 3aHATUH, MOJI00paTh PEKOMEHIYEMYIO
autepatypy. st popMupoBaHUsT CUCTEMbl 3HAHUM U YMEHUM MO JUCHHUIUIMHE
PEKOMEHYETCS IPUACPIKUBATHCS TIOCIIEN0BATEIIBHOCTY U3YUECHUS PA3/IECIIOB U TEM,
IIPEJIOKEHHON B IPOrpaMMe U METOIUYECKUX PEKOMEHIAIUAX.

[Ipuctynas k  mnpopabOTKe TEMbl, HEOOXOIUMO  YSACHUTb  KpyT
paccMaTpUBAEMBbIX BOMNPOCOB. 3aTEM H3YUUTh MATEPHUANl TEMBI M0 KOHCHEKTY U
PEKOMEHyeMOW JINTepaType, BBIACINTH TJABHOE, OTBETUTh Ha Bompocsl. llpu
HOJIFOTOBKE K 3aHATUSAM OOYyYarolIMMCS PEKOMEHAYETCS aKTHBHO HCIOJIb30BaTh
UHTEpHET pecypebl. s akTuBU3auMM y4eOHOro IMpolecca Mpu U3YYEHUH
JUCUUTUIMHBL 3()PEKTUBHO MPUMEHSIOTCS MYJIbTUMEIUWHbIE Tpe3eHTauuu. s
pa3BUTHSI TBOPYECKUX CIOCOOHOCTEW W TMOBBILIEHUS WHTEpPEca K JUCLUILIMHE
CTyZIEHTaM  IpEeJIaracTcs CaMOCTOSITEJIbHOE  COCTaBJIICHUE W  PELICHUE
KpPOCCBOPJIOB, peOyCOB, MOJArOTOBKA MPE3EHTALIUM.

MeTtoauyeckue MaTepHuabl

HpakmuquKoe 3aHAmMue

[IpakTuueckue 3aHATHSA 10 MaTeMaTHKE OPraHU30BAaHHBI B BUJIC PEIICHUS
3a1ad.
[IpakTuueckue 3aHATUS TT0 MATEMATUKE MMPOBOJATCS CICTYIOIINM 00pa3oMm:



- yJaIuecsi CaMOCTOSITETbHO B MUCHbMEHHOM (hOpMe OTBEYAIOT Ha BOIPOCHI
JUISl CAMOKOHTPOJISA, 3aT€M PEeIaloT 3a7aud (C MCIOJIb30BAHUEM PEKOMEHYyEeMOn
JUTEPATYPHI UM UHTEPHETA), MIOCIIE YEero JIeAeTCsl aHAIN3 BBITIOJIHEHHON padoThI;

- 3aHSTUE OCYIIECTBIISETCS C UCIOJIb30BaHUEM UHANBUIYAIbHBIX 3a1aHUH;

- 3aHSTUE TIPOBOJUTCS 0T PYKOBOJICTBOM IPEMNO/IaBaATEIIS.

[Ipu pemeHun 3amad MOXKHO MOJB30BATHCS JHOOBIMM MaT€MaTHYECKUMU
Ta0JIUIIaMHU U HEOOXOUMBIMU (HOPMYJIaMHU.

KoHTponmbs  pe3ynbTaToB  NPAKTUYECKUX  3AHATHA  OOYJArOIIMXCSI
OCYIIECTBIISIETCS TIPETOaBaTesieM Ha yUeOHBIX 3aHITHIX 110 MaTEMAaTHKE.

IIpasuna ogopmnenus pe3yromamos NPaKmu4ecKko2o 3aHamus

PesynbraTel opopMiIsIOTCS B BUIE MMCBMEHHOTO OTYETa, NMPU HAMHMCAHUH
KOTOPOTO HEOOXOAMMO MPUACPKUBATHCS CICTYIONTNX TPEOOBAHMIA:

- 3aIMCaTh JaTy BHITIOJHEHUS, TEMY H IIeJIb PaOOTHI,

- 3aIIMcaTh YCJIOBUE 3a7a4M B KpaTKoil hopme (J1aHO);

- 3amMcaTh BONPOC 33]1a4M B KpaTKoi ¢opme (HalTH);

- 000CHOBAaTh HEOOXOIUMOCTH NMPUMEHEHUSI T€X WM HMHBIX (POpMYN st
pelieHus 3a/1a4u;

- IIPU PELICHUU 3a/1a4 Ha MOCTPOCHHE MPOAHATU3UPOBAThH YCIOBUE 3a]]a4H U
BBITIOJIHUTD YEPTEXK, JaB ONMHCAHUE BCEX MOCTPOCHUI,

- 3aIMCaTh OTBET.

Pewenue 3a0au

OcymecTBIIsAs PEIICHAs 33/1a4 10 MaTeMaTUKEOOyJarOIecs JOJDKHBI 3HATH
HE TOJIBKO OOIIWH aNTOpPUTM PEIICHHS 3aja4d, HO ¥ yMETh paboTaTh ¢ YaCTHHIMHU
CTPYKTypaMmu Tpoliecca penreHus 3aaad. [IpuBeneM mpuMepsl TakKux CTPYKTYD.

IIpaBuia pemeHus 3a1a4y

Oran 1.IloHaTh CyTh 3a1a4N.

Otan 2.CocTaBUTH IIJIaH PELICHUS 3aa4Hu.

Otan 3.Peain3oBaTh IJIaH PEIICHUS 3a/1a4H.

Oran 4.1Ipoananu3upoBaTh MOJTYYEHHBINA PE3YIIbTAaT.

Koumponvnasa paboma

KoHntposnbHas pabota siBiisieTcst pyOeKHON TOUYKON MPOBEPKH YCBOCHUS
OTJIEJIBLHOTO pa3ziesia yueOHOM NUCIUIUIMHBI U MO3BOJIIET BECTH ONIEPATUBHBIM
KOHTPOJIb 32 JI€ATEIbHOCTHIO 00YYaroIIUXCsl.

[Ipu moAroToBKe K KOHTPOJIBbHOU paboTe HEOOXOAUMO COCTABUTh CIHCOK
TEOPETUYECKHUX BOMPOCOB, IO KOTOPHIM OyI€T MPOBOAUTHCS KOHTPOJIbHAs padboTa.
XenarenpHO HE IPOCTO MPOAHAIU3UPOBATH YUEOHUK UM TETPa/ib, @ BBIMHUCATH UX
Ha OTAEJIbHBIN JTUCT Oymaru.

Heo0Oxoaumo cTpyKTypupOBaTh TEOPUIO, BBIACIUB OCHOBHBIC TOHTHS,
OIpEENICHMS], IPABUIIA U CBOMCTBA, Y Ka3aTh HOMEpPA CTPAHML], II€ UX MOXKHO
HalTH B yueOHUKE.

Y6eautcs B TOM, 4TO BECh M3J1araeMblii MaTepHrall MOHATEH U YCBOEH, a
HYKHbIE (DOPMYJIbI U ONIPEIETICHUS BEIyUEHBI.



[TopoOpaTh K KaKaQOMYy ITPaBUITY UM CBOMCTBY MPAKTUYECKUN TPUMED UITU
3aja4y, pa3o0paTh UX pelICHUE, YOeIUThCS B IPABUIIBHOCTH [10JIy4aeMOT0 OTBETA.
IToTpeHnpOBaTHCS, PEIIMB HECKOJIBKO TEOPETUUECKHU PA3HBIX 33 IaHUM.

Crapatbcs Bcerga AepaTh B FOJIOBE AITOPUTM PELICHUS TEMAaTUYECKUX
3aJJaHuil, €CIM TaKOBOT'O HET, TO MPH MOATOTOBKE K KOHTPOJIbHOM padboTe 1no
MaTeMaTHKE HEOOXOAUMO €ro pa3o0paTh. ITO HE TOJIBKO CIKOHOMUT BPEMS BO
BpEMs BBIITOJIHEHHSI IPEVIOKEHHBIX NIPENOAABATENEM 3aaHui, HO ¥ IOMOXKET B
TEX CUTYyalUsX, KOTJa MaHWYECKU BBUIETAIOT U3 TOJOBBI, Ka3aJ10Ch Obl 3ayUeHHBIC

dbopMyIBI.

OueHouynble MaTepHuajbl IPU (OPMUPOBAHNH PaboUYeill MPOrpaMMbl
mucuuninebl I1J1.1 MaremaTuka

2 cemecTp

IIpakTuueckoe 3ansaTue NeS no reme: «lIpou3BoaHbIe 31eMEHTaAPHbBIX
byHkumin»

Hean:

Cmyoenm Oondicen 3Hamb: 3HAUEHUE MATEMATUYECKOW HAYKH JUISl PELICHMS
3a/lay, BO3HHUKAIOIIMX B TEOPUM U TMPAKTUKE; IIUPOTY U B TO K€ BpEMs
OTPaHMYEHHOCTh NPHUMEHEHUS MaTeMaTH4YeCKUX METOJOB K aHajuu3zy H
MCCJIEIOBAHMIO TIPOLIECCOB U SIBJIEHUI B IPUPOJIE U OOIIECTBE;

Cmyoenm  Oondicen ymemv: BBIYUCIATh IPOU3BOJIHBIE  IEMEHTAPHBIX
(yHKUHIA, UCTIONB3YsI CIIPABOYHBIE MaTepUallbl;

UCIIOJb30BaTh MPUOOPETEHHbIE 3HAHMS W YMEHUS B IMPAKTUUYECKOM
NEATEIbHOCTH U ITOBCEJHEBHOM KU3HU IS

e peueHus NPUKIAIHBIX 337a4, B TOM YHCIIE COUUAIBbHO-3KOHOMHYECKUX U
(bu3nyecKuX, Ha HaX0XKJIEHUE CKOPOCTH U YCKOPEHUS;

o TOHUMAaHMSI B3aUMOCBS3U Y4EOHOW AMCHMILIMHBI C OCOOEHHOCTSIMU
npodeccuit 1 NMpodecCHOHANBHOM JEeSATENIbHOCTH, B OCHOBE KOTOPBIX JEKaT
3HAHMS M0 Y4eOHON AUCLMIINHE.

Cnpaeounviit mamepuan

®yuxkum | [Ipoussoj L — IMpousBoan ®yuxkum | [IpousBoanas
a1 HaA an 1

ad
In x —_— C 0 CU'’

o 7 Cu

X ' '
X X + +
a a“lna 0 1 3 Uu=xVv u’'tVv
k u-Vv uvV +uv’
Ioga X 1 l X kxk—l 9
xlna




(1) u u’v—uv’
. =, 1 — _
sin x cosx x - v v
2 x 0
X#0
- 1 " gt ’
cosx -sin X 3 (\/;), x)0 N 1 fu)e(x)| y =f'u) ¢(x
1
1 ' | pk(kx+b)"? arcsin x 1_ 2
9 cos? X 4 ((kX+ b)p) 2 X
1 1 ] 1
ctgx ~intx . /x nw 3 arccos x 1_x?
' 1 1
e* e* 1 L2 arcctgx - 2
6 X X 4 1+x
YIIPAYKHEHUS C PEHIEHUAMU
Hpumep 1. Haiinure npoussoanyro Gynkuum f(x)=x*(x—1)
Pemenne:
£(x)=((x=1)) =(x*) (x=1)+(x 1) x¥ =3x%(x—1)+ (L-0)x* =3x® —3x? +x* = 4x® —3x".
Ilpumep 2. Haiigure npousBoaHyo GyHKIUH: ¢(y)= %
Pemenne:
oly)= [3y— ZJ _(By-2)(1-4y)-(-4y)By-2) _30-4y)+4By-2) 5
1-4y (L-4yy (L-4yy @-4yy
IIpumep 3. Haiiaute npon3BoHy0 QyHKIUNA Y = (3x2 —1)5.
Pemenne:

O6os3Haunm 3x*> —1=u, Torga Yy =Uu’. Bocrmoms3yemcst popmyioi y' =y, -u..
Haiizem: v/ =(u®) =5u.
u,=(@3x*-1) =6x. Torma y,=5(@x*-1) -6x=30x3*-1f. U

!

BOOOIIIE (u”) =n-u"".u. Tlpou3BoaHYIO MaHHOW (YHKIHMH HAXOIUM Cpa3y Kak
NPOM3BEACHNE NPOM3BOJHOW CTENEHHON (QYHKIMKM u° Ha TMPOU3BOIAHYIO OT
byHKIUN 3x* —1:
y = ((3x2 —1)5) =5(3x? 1) - (3x* —1) =5(3x* —1)' - 6x = 30x- (3x* 1.

IIpumep 4. HaiiTu npou3BoaHyI0 QYHKIUU: Y = 3\/(x2 —1)2.

Pemenne: 3amMeHHM KyOWMYECKH KOpPEHb IPOOHBIM IMOKa3aTejleM H II0

bopmyie: (uk) =ku“'-ukeR HaligeM IPOH3BOIHYIO CTEICHH:

E, ! 2 ,} 4X 1 4X
y=(x*-1)s"(x* -1 =§(X2 ~1J22x T3 o1 /-1

IIpumep 5. Haiitu npou3BoHyt0 QyHKIMM: Y = Ig(5x2 +l)




' 1 ' 10x
Pemenne: y' =(lg(5x* +1)) = 5x° +1) = :
d (g( )) (5x?+1)In 10( ) (5x? +1)in10
IIpumep 6. Haiitu npousBoanyo QyHKuu: y=2-5" +3e”.
Pemenne: y' = (2-5X +3ex) =2-5"In5+3e".
Ilpumep 7. Haiiti npou3Boanyro QyHKIuM Y = ctg(2x —0,3).

Pemenne: y' = (ctg(2x—03)) = —m (2x-03) = —m
JAJTAKTUUECKWIH MATEPHAJI

1. Haitnute mpou3BOIHYIO KaKIOM U3 JAHHBIX (PYHKIIHIA:

a) y=x_, 0) y=sinx; B) y=tgXx; r) y=¢’; n) y=2"

2. HaiimuTe npoW3BOJHYIO KaXJIOW W3 JaHHBIX (YHKIUN B yKa3aHHOMU
TOYKE:

a) f(x)=Inx f (4);  6) f(x)=logsx f (1); B) f(X)=vx f (%);

r) f(X)=cosx f'(g); ) f(X)=ctgx f'(g);

3. Beruucnure mpon3BoHbIC:

a) y=3x* 6) y=4x"; ) y=%: ) y=v2x ; m)y=-3; e) y=X+§:
a0 y=2

4. BerauciauTe npou3BOJIHbIE:

a) y=2x°-3x+5; 0) y=2- % - x%; B) y=4-x°; r) y=x"-x%;
I[)FX5+2X3-i; e)y=%x; )K)y=\/——i.
2x \/;

5. Haiinure mpon3BOIHYIO CIIOKHON (DYHKIIUH:
a)y=Wx+1f;  0)y=vr"+1; B) y=vitix; Dy=(x+1-2f;
y=32x*-1; e)y=—11.
Jx+=
X

JNomamnss padora: Halimure npor3BOAHYIO JaHHBIX (DYHKITHI:

2) 109 = (3x'- =) 6) f(x)= (3-5x+x2)'° B) () =3:°4%
OrBert: 7x°; Orteer: 100(3-5x+x%)®(-5+2x);  OtBet: 21X6+§ :
X
D= D 100=( 1)
X +1 ex -1
x 4
Otser: - 2x—x" .

% : Orser: 1>
(e" -1 ‘x +1i



e) f(X) = tgx-cos’x, yKasaHHe: y=sinxcosx=Ysin2x
%) F(X) = 1-cosx

cosx+1
OTBer: a 2sin X)2 . OTBeT:C0S2X;

+COS X

2
3) f(x) =3° n) f(x) = Ig(5x*+1) K) F(X)= (2x + 1P V1—2x
2 2
OtBerT: % OtBer: (5210%; OtBert: 4y 3" In3:
— X X +

IIpakTnueckoe 3ansaTue Ne9 nmo reme: «IIlpumeHeHue nHTErpaIa K
BbIYHMCJICHUI0 (PU3MYECKUX BeJUMYMH H MJI0IAJe»

Hean:

® 3aKPENUTh MOHATHE KUHTETPAI»;

® Hay4HThCs NpUMEHATh popmyny HeroTona-JIeliOnuna

® Hay4HUThCS MPUMEHATh MHTErPal K BHIYUCICHUIO (PU3MUECKUX BEIUYUH U
IUIoIaacH

OcCHOBHBIE ITANBI 3AHATHUS.

1.KpaTrkue TeopeTH4ecKHe MAaTEPHAJIbI IO TeMe NPAKTHYECKOH padoThl.

1. Buiuucnenue niowadetl niockux gueyp 6 0ekapmoasoti cucmeme KOOpOUHam.

Eciu mmockas durypa (puc. 1) orpaHudyeHa JHUHUSIMH Y = fl(x),

y= fz(X), IDICS f2(X)2 fl(X) IUTSL BCEX Xe[a,b], U TIPSIMBIMU X = &, X:b, TO €€
b
IUTOINA/b BBIYMCIISIETCS 110 opMmyne:. S = J ( f, (X) — fl(X))dX.

a
Voa

Y =(x)

7
i,

¥ =f(x)

Puc. 1

2.Bvlyucnenue 06vemos mei 6paujeHusl.
Ecmun Teno o6pazoBano BpamieHueM BOKpyr ocu OX KpUBOJIMHEHHOM

TparneLuu, orpaHideHHol kpusoit y = f(X), oceto OX u npsiveivu X=a, X=D

(puc. 2), To ero 00beM BBIUUCISAETCA MO (POopMYyJIe:
b

V= th( f (x))2 dx.

a



Puc. 2

OnpeneneHHbIl MHTErpaJl HAXOAUT IIUPOKOE NPUMEHEHUE MPU PEIIECHUU
(GU3UKO-TEXHUYECKUX 3aJa4 Pa3IMYHOro xapakrepa. C €ro moMoIpi0 MOKHO
BBIUMCIATh pa0OTy, MPOU3BOJAMMYIO CHJIOW; JaBICHUE KUAKOCTH; IIyTh,
IPOWIEHHBIN TEIOM; LHEHTP TSHKECTH (QUTYPBI; 0OBEMBI TEII MO TUIOIIAIAIM CEUYEHUN
Y MHOTHE JPYTU€ BEIUYHUHBI.

[Ipu BceM ux pa3HOOOpazuM 3TU 3aJa4d OOBENAMHSIET OOIIHOCTH METOHa
pelIeHusl, a UMEHHO: BO BCEX 3aJadyaX HEOOXOJUMO BBIUHUCIUTH Mpeael
CYMMBI PACTYLIETO YKMCJIAa MAJIBIX CIaraeMblX.

[IpuMeHeHne ONpEeNeICeHHOrO0 MHTErpaja K PelICHHUI0 3aa4 MPUKIIAJHOTO
XapakTepa MPOBOJIUTCS IO CIECTYIOLIUM IPABUIIAM.

1. BeiObupaioT HE3aBUCUMYIO NIEPEMEHHYI0, HCKOMYIO BEJIMYUHY pa3OuBarOT
Ha Kak YroJHO Majbl€ YacCTH, IIOCTEINEHHO YBEJIHMYMBAs WX YHUCIO TaK, 4TO
BEJIMYMHA KAXKJI0W CTPEMUTCS K HYJIIO.

2. OtOpaceiBasi, OECKOHEUHO Majble 0oJiee BBICOKOIO MOpsJKa MajoCTH,
3aMEHAIOT KaXAyl0 U3 OECKOHEYHO MajblX 4YacTe WCKOMOW BEJIMYHUHBI
DKBUBAJICHTHOM, TaK HA3bIBACMOH 3JIEMEHTApHOM, e¢ yacThio f (X)AX.

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

HCKOMasi BemmurHa paBHa limp, o Np=q f (&) Ax = f; f(x)dx

3. Bviuucnenue pabomot, npou3soo0uUMot CUNOU.

Pabora, npousBeneHHasi IepeMEHHON CUJION f{X) MIpu MepeMenIeHuU 0 OCH
0x MarepuagbHOW TOYKH OT X = a 10 X = b, Haxogutcs mo Qopmyrne A =

b
[ f(x)dx.
a

[Ipu pemeHnyn 3amad Ha BBIYHUCICHHWE PAaOOTHI CHJIBI YacTO HWCIOJIB3yETCS
3akoH I'yka: F = kx, rne F — cuna, H; X — aGconroTHOe yIIIMHEHUE TIPYKUHBI, M,
BbI3BaHHOE cusioit F; k — koadduninent nmponopimonansHocty, H/m.

4. Bviuucnenue nymu, npouoeHHo20 MamepuaibHOU MOYKOLi.

Ecnu Touka OBMIKETCS IO HEKOTOPOW JMHHMK M e¢ ckopocTh U = f(t) ects
naHHas (QyHKIUS BpeMeHW t, TO MyTh, MPOWUJEHHBIM TOYKON 3a MPOMEXYTOK

Bpement [t ], S = fle £(t) dt.

2.JIpuMepbI THIIOBBIX PaCYeTOB.
Brinonnsiercs Bced rpynnoi BMECTE C PENOAABATEIEM.



Ilpumepl. Hailitu 00BEéM NpOAyKIMH, MPOW3BENEHHOW 3a 4 roma, eciu
¢byuknus Kod6a-/lyrnaca umeet BUI g(f) = (1+1)edr.
Pemenue. O0bEM npou3BeAEHHON MPEANPUATUEM MPOAYKIIMH PABEH:

M

[ I op 1. 1. .94 1 .p e 43
0= | Q+e"dt = (1+7) -:-g--|, — | ze¥dr = = (5" _D_E e| 2.53-10°(vered)
- 3 A | 3 -
Ilpumep?2. Haiitu monaas GUrypsl, OrpaHUuYeHHON JTUHUSIMU:
y=x>—2, y=3x+2.
Pemenue. Iloctpoum cxemarnueckudt pucyHok (puc. 2). s 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

JIist mocTpoeHusi MpSAMOW JOCTATOYHO JIBYX TOYEK, HalpUMEp (O, 2) u

(—1, -1).

Haiinem koopnHatel Todek My u M, mepecedenns mapabomsl y=X>—2 u
npsMoit Y =3X+2.

JI71s1 3TOrO pelM CUCTEMY YPaBHEHHN

{y—xz ~2 2 —2=3x+2, X2-3x-4=0, x=-1 X, =4,
y=3X+2.
Torma y; = 3-(—1) +2=-1 y,=3-4+2=14. Urtak, M;(-1,-1), M,(4,14).
[Tnomane nosydeHHou Gurypsl Hailaem no Gopmyse, B KOTOpOi
fo(x)=3x+2, fi(x)= X*> —2, TOCKONBKY  fo (x)= fi(x) it Beex
Xe [—1, 4]. [Tomyunm:

4 4 2 3
S= J(3x+2—(x2—2))dx: j(Bx—x2+4)dx:(%—%+4x]
7

-1

4

-1

2 3 o 2 _ 3
3.4 _4_+4.4_£3< ) (- +4.(_1)]_24_%+16_§_1+4_
2 3 2 3 3 2 3

44222 g2

3 5 (kB.ex.)
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Puc. 3
Ilpumep 3. Haiitn o0beM Tella, MOJYyYEHHOTO BpalleHueM BOKpyr ocu OX

dUrypbl, orpaHHUeHHON MHIAME: Y = —4X°, x=0, y=—4.

Pewienne. I[locTpoum KpHUBOJIMHENMHYIO TpANELUIO0, BPALICHUEM KOTOPOU
MoJIy4yaeTcs Teyio BpaieHus (puc. 3).

YToOBI OJYyYUTh 00BEM TEJIa BpalleHH U3 00beMa Vi Tela, IOaydeHHOTO

BpamieHueM ¢urypel OABC, BeiuTeM 00beM Vo Tela, MOJYYCHHOTO BpallleHUEM
¢uryper  OAB. Torma wuckombii o0bem V =Vi—-V,. Tlo dopmyne

b 1

V= nj( f (X))2 dx. Haiinem V| u V,: V= nj(—4)2 dx = TCl6X|t =167 (en.
a 0

obbema);

1 ) 1 7
V, = nI(—4X3) dx = 167tj x°dx = 16nx7 = 16771 (em. oObeMa);
0 0

V=V, -V, =16n- 167n = 9—767'C ~ 43,085 (ex. oObema).

Ilpumep 4. Haittu paboTy, HEOOXOAMMYIO JJIsi BBIKAUMBAHHUS BOJbBI U3
Oacceiina, uMeroIero  GopMmy MoNyUUIMHAPA, JJIMHA KOTOPOro a
= 25 m, a panguyc R =20 m.

Pemenue. [Ipumem 3a X BBICOTY, Ha KOTOPYIO HAJ0 MOJHSATH BOIY, YTOObI
BbIKauaTh ee¢ u3 OacceiiHa. PazoObem o0Bbem OacceiiHa Ha CloW, MapajuiesIbHbIE

MOBEPXHOCTH BOJBI, TOJIIMHA KOTOPBIX dx, NAMHA @, mmpuHa 2VR? — X2,
HazoBeM ux 371€MEHTapHBIMU CIIOSIMH.
O0BbeM dJIEMEHTapHOrO CJIO0s, HaxXojsmerocs Ha riayomne x, dV = 2

avVR? — x2dx.

I[J'ISI nmoareMa O9OTOTO CJIOA BOJABI Ha BBICOTY X HCO6X0)II/IMO BBITIOJIHUTD

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. = — apg (g (R? — x2)5)|§ =
— é pgaR? = é 0g25-203 = 400 000
Ilpumep 5. Borancnuts paboTy cuibl F nipu cxxaTh BUHTOBOM MPYKHUHBI HA
0,04m, ecmu aiist cxxkarus ee Ha 0,01M HyxHa cuna 10 H.

Pemenne. Tak kak x = 0,01m mipu 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

Haiiem mo popmyine A= ff f(x)dx, monmaras a =0, b = 0,04;

A= [***1000x dx = 500x2|0’84 ~ 0,8 J.

Ilpumep 6. HaiiTu niyTh, IPONJECHHBIN MaTepUIbHON ToUKoM 3a 10 cexyHn

OT HayaJia JABMKeHHs co ckopocTeio v = 0,1 t3 wm/c.

4
Pemenne. S = f010 0,1t3dt = O,l% |100 =0,1 w — 0=250Mm.

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

5

iE
© o dx 3

vl == 9 1(4_)() X

2

2. MarepuanpHas TOYKa JBWXETCS N0 NPSIMOM CO CKOPOCTHIO,
omnpeaensiemont popmyiioit vV = V(1) (Bpems uaMepsieTcsl B CEKyHJIaX, a CKOPOCTh B
CaHTUMETpax B CeKyHIy). Kakoil myTh mpoWaeT To4ka 3a 3 CEeKYH[bl, CUUTas OT
Hauana gewkenns (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 gopMmynie p =
p(x). Haiture maccy crepsxust manoit L, ecm: p(x) =x°—x + 1, L = 6.

4. KOHTPOJIbHBIE BOIIPOCHI.

1. ®opmyna HeroTona-JIelOHuNA.

2. ['eomeTprueckuii CMBICI ONIPEACIIEHHOTO HHTErpaa.

3. Ilo xakoii ¢opmMmyrne BBIYUCISIETCS IJIOMAAL (PUTYpHI, OrpaHUYEHHAs
JUHUSMHU?

4. Tlo xako# ¢opmysie BRIUUCISETCS 00beM Tela, 00pa30BaHHOE BpAIllEHUEM
BOKpYT ocu OX KpUBOJIMHEHHOW Tpamneruu?

5. Tlo kakoit popmyse BeIUUCIsETCS paboTa, MPOU3BOIUMAS CUTION?

IlepeyeHb BONIPOCOB K IK3aMeEHY
1. lensble 1 palMOHANIBHBIE YKCTA.
2. Ilpocreiiiive TPUTOHOMETPUYECKHE HEPABEHCTBA
3. JlelicTBUTENIbHBIC YHCIIA.



4. CnocoObl 3aJlaHWsi W CBOMCTBA UMCIOBBIX MOCIEAOBATEIBLHOCTEH.
[ToHATHE O MIpeaesne YNCIOBOU 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  HUCCIEOOBAaHUIO (QYHKIUH |
MTOCTPOEHUIO TPAPHUKOB.

11.  Crenenu ¢ 1eHCTBUTEIBHBIMU MTOKA3aTEISIMHU U KX CBOMCTBA.

12.  IIpousBoaHbIe CIOKHON (HYHKIIUU U 0OpaTHOU (DYHKIIUU.

13.  Jlorapudm. Jlorapudpm umcna. OcHOBHOE JorapupmMuUyecKoe
TOKJECTBO.

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

15.  ®yukuun. OcHOBHBIE MOHATHUS U onpeneraeHusi. CBOMCTBA PYHKIUU.

[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

oOpaTtHOi (yHKUMH. ApudMeTnyeckue onepaunu Haja QyHkusMu. CroxHas
GyHKLHS.

18.  BzaummHOe pacmoyiioKeHHne JBYX MPSIMBIX B POCTPAHCTBE.

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 QyHKIIMH, UX CBOMCTBA U TpadUKu.

26.  OOpatHble TpUTOHOMETpHUECKHE (HYHKIIUHU, NX CBOMCTBA U TPapUKH.

27.  JIByrpaHHBIN Yroi. YTod MEXIy MI0CKOCTSIMHU.

28.  PaBHOCWMJIBHOCTH ypaBHEHHH, HEPAaBEHCTB, CHUCTeM. PalmoHalbHBIC
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.  MHororpaHHbl€ yTJbl.
36.  Brmykibsie MHOTOTpaHHHUKHU. Teopema Diinepa.



37.  OcHOBHBIE MOHATHS KOMOWHATOPUKHU.

38.  Ilpusma. Ilpsmas u HakioHHas npusma. [IpaBunbHas mnpusMa.
[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, cpe/iHee apuMeTHIecKoe, MeAaHa.

45.  IlonsiTue o 3aa4yax MaTeMaTUYECKON CTATUCTUKHU.

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

47.  Panuannas Mepa yria. BpamarensHoe nBuxenue. CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC YncIa.

48.  OO0BEM u ero uzmepenne. Popmyibl 00bEMa KyOa, MPSIMOYTOIHHOTO
napajuieJenunes1a, Ipyu3Mbl, HUJIUHAPA.

49.  OCHOBHOE TPUTOHOMETPHUECKOE TOXAeCcTBO. DOpMyIbl pUBEICHUS.

50.  ®opmynbl 00BEMa IUPaAMUIBI H KOHYCA.

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

52.  IlpsmoyrosbHas CcUCTeMa KOOPAMHAT B TMpocTpaHcTBe. Dopmyia
PACCTOSIHUS MEXKY 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.  PasnoxkeHue BeKTOpa MO HAMPABJICHUSIM. YTOJ MEXIY BEKTOpPaAMHU.
[Ipoekuus BekTopa Ha ocb. KoopauHaTel BEKTOpA.

59.  IIpocreiimme TPUTOHOMETPHUUECKHUE YPABHEHUSI.

60. CkamsipHoe TpOU3BEIECHUE BEKTOPOB. JIeHCTBUS HaJa BEKTOpaMmH,

3alaHHBIMHU CBOMMM KOOpJAHWHATAMMU.

Oopazey IK3aMEeHAUUOHHO20 OUlema

AMUXT — dunuan JIBI'YIIC B r. CBoOO1HOM

DK3aMEHAIIMOHHBIA OUJIeT

ITLK MaTtemaTu4ecKux u Ne 1
«Y TBEpKIAI0»
€CTECTBECHHBIX JUCIUIIJIMH 10 JTUCHUIUINHE
«MaremaTtuka» ITIpencenarens [TLIK
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MMOATOTOBKH / /N.E. Unbuna
cunerpanbpHoctu 23.02.06
TexHuueckas IKCILTyaTaus S
[MOJABMKHOT'O COCTaBa 2020r.
’KEIJIE3HBIX JOPOr(BaroHbI)

1.11enble 1 pallMOHAJIBHBIE YKCTIA.

2 Ilpocreiinme TPUrOHOMETPUYECKHE HEPABEHCTBA

3.JlaHbl KOMILTIEKCHBIE yucia z, = 3+5i, z,= 7- 2i. Haiitu:

a) 71+ 2o

6) Z1- 24y

B) VARA)

F) le Zo
4. Haitnure Hanbomplliee 1 HAMMEHbIIEe 3HaUCHUEe PYHKIIUU Y = x3 3x% 45x +
225 na npomexytke [0;6].

[IpenonaBarens /Kpacnonepona O.C./

3. TecTtoBble 3aganus1. OueHKa M0 pe3y/JbTATaM TeCTUPOBAHUSA
IIpumepHbIe 3a1aHMs TECTA:

!
1. Ynpoctuts seipacenne; 109;18—10g ;2+5% ’

Bapuants otetos: 1) 10,2 2) 0 3) 4 4) —log,2
17" 1
2. Pewmmth HEpaBEHCTBO: | >

Bapuante! oteetoB: 1) (5+©) 2) (—0;5)  3) (—oo;1) 4) (1+)

a
3. YOpocTHTh BEIpaxeHHe: 2C0S° - cosa -1

BapuanTsl oTBeTOB: 1) ZCOSZ% 2) ZSiHZ% 3) 2 4) 0

4. VYKaxuTe NPOMEXYTOK, KOTOPOMY MPUHAJICKUT KOPEHb YPABHEHUS:

3

log , (x—2)
Bapuants oteetoB: 1) (10;13)  2) (9;13) 3) (5:7) 4) (7;9)

. Xx—1
5. Haiitu obnacts onpenenenus QyHkuuu: Y = i1




N—"

Bapuantsl otBeToB: 1) (—00;—1)U[L;+0) 2) (—o0;-1]U(L;+0)

3) (—oo-1)U(L;+) 4) (-11]

\‘é%

6. YrpocTuth BhIpakeHHeE:!

QO
N |-

1

4a2

1
BapuanTtel oTBeTOB: 1) (‘/5 2) W 3) % 4)
7. Pemuth Hepasenctro: 109 (2x +3) > log, (x—1)

Bapuantst oteetos: 1) (1+0) 2) (0;+0) 3) (-41)  4) (—4;+x)

8. Pacronoxure B MOpsAKE BO3pacTaHus BenuurHbl: @ =SiN 207, b =sin390",

¢ =sin370
Bapuantel oteetoB: 1) a,b,c  2) a,c,b  3) c,ab 4) b,c,a

9. CocTaBHTh ypaBHEHHE KacaTeNbHOM K rpaduky ¢pynkmun Y = 3X° —2X+18

Touke X=-1.

BapuanTtel oTBeTOB: 1) y=8x+2 2) y=-8x+14 3) y=-8x+2 4)
y=6x-1

10. B npsmoyroasunom mapaienenumneae ABCDAB,C D, yron ZBC,B, =55°.

Haiitu yron mexay npsimeivu C,B 1 AA .
Bapuantsr orBeToB:1) 90°2)35°3)55°4)125°

3.2 CooTBeTCTBUE MEXIYy OAIBHON CUCTEMOM M CHCTEMOI OIIEHUBAHUS 110
pe3ynbTaTaM TECTUPOBAHMSI YCTAHABIUBAETCS MTOCPEACTBOM CIETYIOIICH

TaOJINILILI.
OOBekT IToxazarenu
OIICHKH OLICHWBaHUSA YpoBeHb
Onenka
pe3yJIbTaTOB pe3yNbTaTOB 00yUYEHUs
o0yueHus
60 6amnoB u menee | «HeynoBneTBopUTeIbHO» Hwuskuit yposenn
74 — 61 GamoB «Y nosnerBopurenbHo» | Iloporosbiii ypoBeHb
OOyuarommuiica | 84 — 75 GamioB «Xopo1io» [ToBbIlIEHHBIN YPOBEHB
100 — 85 6annos «OTmyHO» BrIcoknii ypOBEHb




4. OueHka oTBeTa 00y4ar0LIerocsi Ha BONMPOCHI IK3aMEHAIMOHHOI0 Ouiiera
Onenka oTBeTa 00y4arolerocss Ha BOIPOCHI 3K3aMEHAIMOHHOT 0 OujieTa

Coz:ep;xaHHe IMKaJIbl OOCHHUBAHNUA

JIEMEHTBI
HeynoneTrBopurensH | Y 10BIE€TBOPUTEIBH
OLICHUBAHUS Xopomo OTnruHO
0 0
CooTBeTcTBHUE
OTBETOB ITonnoe He3nauntenb ITomuoe
3HaYUTEIILHBIE
GbOpMyIMpPOBKa | HECOOTBETCTBHE 1O HEIE COOTBETCTB
MOTPEIIHOCTH
M BOIIPOCOB BCEM BOIIpOcam MOTPEIIHOCTH ne
(3amanmii)
Crpykrypa,
IIOCJIEA0BATEIb
HOCTB U JIOTHKA CootBeTcT
OTBeETA. He3nauurenn BUE
ITomHoE 3HAYUTEIBLHOE
YMeHue 4eTko, HOE KPUTEPUIO
HECOOTBETCTBHUE HECOOTBETCTBUE
MMOHSTHO, HECOOTBETCTB | MIPU OTBETE
KPUTEPUIO. KPUTEPUIO
I'PaMOTHO U 1€ KPUTEPHUIO Ha BCE
CBOOOJTHO BOIIPOCHI.
H3J1araTh CBOU
MBICJIA
ITomaoe
COOTBETCTB
He
JTAHHOMY
YmMmenue KPUTEPUIO.
YmMmenue PHTEP
YBSI3bIBATH CnocobHoc
YMmeHue cBg3aTh CBSI3aTh
TEOPHIO C YMeHue cBa3aTh Th
. . | BOIPOCHI TEOPUH U BOIIPOCHI
MPAKTUKOM, TEOPHIO C MPAKTUKOU UHTETPUPO
PaKTHKU TEOpUH U
B TOM YHCJIE B paboThI HE BaTh
MPOSIBIIACTCS IIPAKTUKH B
oOJtacTu MIPOSIBIISICTCS. 3HAHUS U
perKo. OCHOBHOM
npodeccroHa IIpUBJIEKAT
8 MIPOSIBIISICTCS.
bHOMW PabOTHI b CBEIECHUS
u3
Pa3IMYHbBIX
HayYHBIX
cohep

[Tpumevanue: utTorosast orieHKa GOPMHUPYETCS KaK CpeHsst apudmeTndeckas

PE3YJILTATOB 3JICMCHTOB OLICHHBAHUA



















