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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 Ui CTYACHTOB YUPEXKACHUNH CPEAHEro MpoQecCHOHATHHOTO
obOpazoBanus / A.A. JlanasH. - 2-¢ u3za. - Mocksa : ®OPYM: UHOPA-M, 2019.-
352 ¢. —Pexxum poctyma: http://znanium.com

Oobwaa xapakmepucmuka y4eoHoi OUCUUNTUHDBL

B coorBerctBun ¢ mnpuHATrord KoHuenuuen pa3zBUTHS MAaTeMaTUYECKOTO
oOpazoBanus B Poccuiickoit deneparuu, MaTeMaTH4eckoe oOpa3oBaHUE pPEIIacT, B
YACTHOCTH, CIEAYIONINE KIFOYEBbIC 3a/1aUH:

—  «IPENOCTABIIATh KaXJIOMy OOYydYarolIeMycsi BO3MOKHOCTb JOCTHUKEHUS
YPOBHSI MaTEMAaTHUYECKUX 3HAHUU, HEOOXOAMMOrO i JaJbHEHIIEH YCHEIHON
’KM3HHU B OOIIIECTBEY;

— «oOecrneurBaTb  HEOOXOJUMOE  CTPAaHE  YHUCIO  BBITYCKHUKOB,
MaTeMaTH4ecKash IOJrOTOBKAa KOTOPBIX JIOCTaTOYHA JJis  IPOJIOJDKEHUS
o0pa30BaHUs B PA3IUYHBIX HAMPABJICHUSIX M JUIsI MPAKTHUECKOU JESTEIbHOCTH,
BKJIIOYAs MPEMNoJ/IaBaHNe MaTeMaTUKH, MaTEMaTUYECKUE UCCIEI0BaHus, padoTy B
cdhepe nHPOPMAIIMOHHBIX TEXHOJIOTUM U JP.»;

— «B OCHOBHOM o0O0IIeM W cpeaHeM oO0mieM oO0pa3oBaHUU HEOOXOIMMO
MPEAYCMOTPETh MOJATOTOBKY OOYYarOIIMXCSI B COOTBETCTBHM C WX 3alpocaMH K
YPOBHIO TIOJIFOTOBKH B chepe MaTEMATUIECKOTO 00pa30BAHMUSI.

COOTBETCTBEHHO, BBIJICTISIOTCS TPU HAMpaBJeHUs TpeOOBaHUH K pe3yibTaTaM
MaTEMaTUYeCKOro 00pa3OBaHMS:

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

2) MaTemartuKa JUIsl HCIIOJIb30BaHMsl B MPO(ECCHH;

3) TBOpYECKOE HampaBjiCHHWE, Ha KOTOPOE HAIEJICHBI TE OOydYaroIuecs,
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 YMEHHM B MOBCEIHEBHOW KU3HU U
BO3MOYKHOCTH YCIEIIHOTO TMPOJIOJDKEHUS 00pa30BaHUS IO CHEIUATBHOCTIM, HE
CBSI3aHHBIM C MPUKIAJHBIM UCIOJIH30BAHUEM MAaTEMAaTUKH.

OOyuaromuecs, OCyIIECTBISOMUE 00ydeHue Ha 06a30BOM YPOBHE, JTOJKHBI
OCBOUTH OOIIME MaTEeMaTHYEeCKWE YMEHHs, HEOOXOAUMBbIEC IS JKU3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TE€M OHM IOJYyYarOT BO3MOXKHOCTh H3YyYHTh



npeaMeT Tiay0xe, ¢ TeM YTOObl B JajdbHEHIIEM TpH HEOOXOIUMOCTH H3y4aTh
MaTeMaTUKYy Uil NpoheCcCHOHATBHOTO 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 ropa3fo Oojee BBICOKOM YpOBHE, 4YTO
co3facT GyHIaMEHT IS TaJbHEHIIIET0 Cephe3HOr0 M3YYEHUs MaTeMaTUKU B BY3€.

[Ipy wu3ydeHMM MareMaTUKU OOJIbIIOE BHUMAHUE YJICISETCS PAa3BUTHUIO
KOMMYHUKATHBHBIX YMEHUU ((POPMYyIHPOBATH, APTYMEHTUPOBATH U KPUTHUKOBATH),
(GbOpMHUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHHS B YaCTH POBEPKH UCTUHHOCTHU 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 YJEISETCS YMEHHUIO paboTaTh MO aJlfOPUTMY, METOAaM MOUCKa
QITOpUTMAa U ONPENIETCHUIO TPAHUI] MPUMEHUMOCTU ajaropuTmoB. TpebGoBaHus,
chopmyaupoBaHHbIe B pazzene «l'eomeTpus», B OOJBIICH CTEIIEHU OTHOCATCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEJCTaBICHUN U TrpadUUECKUX METOJOB, YeM K
(dbopMalIbHOMY OIMHUCAHUIO CTEPEOMETPUIECKUX (PAKTOB.

ba3oBblil ypoBeHb

Pazeumue nonamus o uucne

MaremaTuka B HayKe, TEXHUKE, SJKOHOMHUKE, UHPOPMAIMOHHBIX TEXHOJIOTHSIX
U NOPaKTUYECKOW AeATeNnbHOCTH. llenmn W 3amaum U3ydyeHHsT MaTEMaTUKU TpU
ocBoeHuu npodeccuit CIIO u cneumansHocTedt CIIO. Ilensie U panroHadbHbIC
yucna. JleicTBuTenbHbIE 4YHCIA. ApUPMETHYECKHE MACUCTBUS HaJ YHUCIAMH,
HaxXO0XXJICHUE MPUOTUKEHHBIX 3HAUECHUN BEJIUYUH U TMOTPEIIHOCTEH BBIYUCICHUH,
CpPaBHCHUE YHUCIIOBbIX BbIpakeHu. KomrmuiekcHblie uywncna. JleMcTBUS HaL
KOMIUIEKCHBIMU YHCJIaMHU 3aJJaHHBIMU B aJireOpandeckoi popme.

Kopnu, cmenenu u nocapugmoi

Kopuu wu crenenu. CBoiicTBa KOpHEW HATypaJlbHOW CTENEHW W3 YHUCJHA.
CreneHn ¢ palMOHAIBHBIMM TOKa3aTelNsIMH, HX cBoiicTBa. (CTemneHu ¢
JNEUCTBUTEIbHBIMU MoOKa3zaTensiMu. (CBOWCTBA CTENEHU C JICMCTBUTENIbHBIM
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 € PpaJMKaJIaMH.
[IpeoOpa3zoBaHue panuMOHAIBHBIX, UPPALMOHAIBHBIX CTETEHHBIX, MOKAa3aTEIbHbIX
U Jorapu(MuuecKux BblpakeHui. [IpeoOpa3zoBaHne MOKa3aTeNbHbBIX BBIPAKEHUM.
[IpeoOpazoBanue norapupMUYECKUX BHIPAKEHUM.

Dynrkyuu u epaguxu

Oyukriuu. OcHOBHBIE TOHATHUA W ompeneneHusi. CBoictBa  (PyHKITHI.
[IpoMexxyTKM MOHOTOHHOCTH, HAWMOOJBINEE W HAUMEHBIIEEC 3HAYEHUS TOYKU
skcTpemyma. ['paduyeckas wunTeprperanus. OOparabie ¢yHknuu. OCHOBHBIC
noHsATUsT W omnpeneneHus. ['padux oOpatHOM QyHKIUMU. ApudpmMeTHdecKue
omnepanuu HaJl bYHKIASIMH. CnoxHas



¢bynkius. Crenennas pyHkuus,ee cBoiicta u rpaduku. [TokazarenbHas GyHKIu,
ee cBoiictBa u rpaduku. Jlorapudmudeckas QpyHkus,ee CBOMCTBa U TrpadUKH.
Tpuronometpuyeckue ¢GyHKOUM, HX cBoiictBa u  rpaduxu. OOpaTHbIE
TPUrOHOMETpUUYECKHE (PYHKIMHM, HX cBoMcTBa U rpaduxu. [IpeobpazoBanue
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  ypaBHEHUM W  cucTteM. PemeHwe  mokasaTeNbHBIX U
JoropuMUYECKUX yYpaBHEHHH U cucTeM. Paronansable HepaBeHcTBa. OCHOBHBIC
IpueMbl MX pemeHusa. Merony wuHTEpBanoB. lppanvoHaNbHBIE HEpPABECTBA.
OcHoBHbI€ pueMbl ux perienus. [lokazarenpHble HepaBecTBa. OCHOBHBIE TIPUEMBI
ux  pemeHus.  Jlorapupmuueckue M IOKA3aTeIbHbIE  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 KkOMOWHATOpHBIX 3anad. Pasmennenus,
COYeTaHus U nepectanoBku. bunom HeroTtoHa u tpeyronbsHuk [lackass.

Onemenmul meopuu 8epoAMHOCmel U MamemMamu4eckou cmamucmuku

CoObITHE, BEpOATHOCTh COOBITUA. CII0KEHNE U YMHOXEHUE BEPOSTHOCTEM.
[ToHsiTHE O HE3aBUCUMOCTH COObITUSA. J{UCKpETHAs CilydaiiHasi BEJIMUMHA, 3aKOH €€
pacnpeneneHus. YucaoBble XapaKTEPUCTUKU JTUCKPETHOM CIyYaulHOM BEJIMYUHBI.
[Tonsitue o 3akoHe Oonbmux uwucen. I[IpencraBienue MaHHBIX —(TaOJHIIB,
TuarpaMMmbl, TpauKu), TeHEpallbHas COBOKYIMHOCTb, BBIOOpKa, CpelHEee
apumernyeckoe, meauana. Ilonsrue o 3amayax MaTeMaTHYECKON CTATUCTHKH.
Perenne npakTuyecKkux 3a1a4y ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

OcHoebl mpuzoHomempuu

Pannannas mepa yrna. BpamarensHoe nsuxenne. CHHyC, KOCUHYC, TAHTE€HC
M KOTaHreHc uwnciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXxAecTBA. DOpMyibl
npuBeneHus. CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC CYMMBI M Pa3HOCTH [BYX
yriioB.CMHYC MW KOCHUHYC JBOWHOro yria. PopmyJibl IOJOBHHOTO ApryMEHTA.
[IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUUECKMX (PYHKIUH B NPOU3BEACHHE U
npousBeJeHue U 00paTHO. BrIpaxkeHHWe TPUTOHOMETPUYECKUX (DYHKIMI uepe3
TAHTEHC II0JIOBUHHOTO apryMeHTa. [IpeobOpazoBanue MTPOCTEUIINX
TPUTOHOMETPUUECKNX BhIpakeHUU. OOpaTHbIE TPUTOHOMHTPUYECKUE (PYHKITUU:
apKCUHYC,apKKOCHUHYC,apKTaHT€HC. IIpocrenmne TPUTOHOMETPUUYECKHUE
ypaBHeHHUs.  PemieHue  mpocTeMMX ~ TPUTOHOMETPUUECKMX  YPaBHEHMHM.
[Ipocrenmmx TPUTOHOMETPUYECKHUE HEPaBEHCTBA. [Ipocreimmux



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

Hauana mamemamuuecxozo ananusa

CriocoObl 3a/1aHUsI ¥ CBOMCTBA YHCIIOBBIX MocieaoBarenbHocTel. [lonstue o
Ipezene NocieI0BaTeIbHOCTH. Beruncinenue npeaenos. [loHsTre 0 Mpon3BOIHOM
byHKkIuu, €€ TeoMeTpuYecKHMii U (Gu3Myeckuil cMbica.  I[IpousBojiHbBIC
aneMeHTapHbIX (yHKui. [Ipon3BOgHBIE 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 mpousBonHasi, e€ reomeTpudeckuil U ¢uznyeckuil cmbica. Haxoxxnenue
CKOPOCTH JIs TIpolLiecca, 3aAaHHOTO (GOpMYIIOil U rpaduKoM.

Humezpan u e2o npumenenue

[lepBooOpa3znas. OcHoOBHblE cBOWcCTBa mepBooOpasHOW. MHTerpai.
OcHoBHble  (opmynbsiB  uHTerpupoBanus. Dopmyna Herorona-JIeiOHuIa.
[IppuMeHeHne  ONpEAECIeHHOTO  MHTErpaja Uil HAaXOXKACHUA  IUIOLIAIU
KpUBOJIMHEHHOW Tpanenuu. llpumepsl mNpuMeHeHHs HHTerpajga B (U3UKE U
TexHuke. llpuMeHeHue uWHTerpana K BBIYUCICHUIO (U3NYECKUX BEIMYUH U
IO ICH.

LIpsamvle u nnrockocmu 8 npocmpancmee

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

MHnozcozpannuku u kpyaivie mena

Bepiunsl. PeOpa. I'panu Mmuororpannuka. Pazseptka. MHororpanusie
yribl. Beimyknble MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsamas u
HaKJIOHHAas  npusma. [IpaBunbHas  mpusma.  Ilnomans  MOBEPXHOCTH.
[Mapamnenenunen. Ky6. Ilnomaas mnoepxHoctu. Ilupamupa. IlpaBunbHas
nupamuaa. Terpasap. [lmomane moBepxHOCTH. YcedeHHas nupamuaa. [lnomans
noBepxHocTu. CumMMmeTpuu B KyOe, Mapajienenunene, Npu3Me U MNHpaMUe.
[IpencraBnenre O NpaBUWIbHBIX MHOrorpaHHukax. CeueHus Ky0Oa, HpHU3MbI U
nupamMuabl. [lumuaap m koHyc. OceBble CEYEHUS W CEYEHUS NapajuielIbHbIC
OCHOBAaHUIO. YceueHHbIM KOHyC. PasBeprka wnwimHAapa M KoHyca. bokosas
noBepxHocThy». Illap u codepa, ux ceuenus. KacarenbHas mimockocTs K cdepe.
ObveM u ero wusMepenue.@opmynsl oObeMa Kyba, MPSIMOYTOJBLHOTO
napajuienenunena, npusMsl, muauHapa. Gopmynsl o0bemMa nupammuaa U KOHyca.
dopMyIibl TIIOMAEH TOBEPXHOCTEH IMIMHIpa U KoHyca. Dopmybel 00bEéMa mapa
u miomana cheprl. Ilogodbme Ttenm. OTHOIIEHHWS TUIOMIANEH MOBEPXHOCTEH H
00BEMOB TTOIOOHBIX TEJI.

Koopounamui u eéexmopul



[IpsmoyrosibHasi (IekapTOBa) CHUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
@opmyna pacCTOSTHUAS MEXAY JBYMsI TOUKaMU. Y PaBHEHUSI 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. JleMCTBUS Haa BEKTOpAMH, 3aJaHHBIMU CBOUMU
KoopAuHaTaMu. lcronp30BaHUME KOOPJAWHAT W BEKTOPOB MPU  PEUICHUU
MAaTEMATHYECKUX U MPUKIAJHBIX 33]1a4.

Yriay0jeHHbIi YPOBEHb

Anzebpa u nauana ananusza

Pazeumue nonsmus o uucne

MateMatuka B Hayke, TEXHUKE, YJKOHOMHUKE, HH(OOPMAITMOHHBIX TEXHOJOTHUSIX
U TpPaKTUYECKOW nesTenbHOCTH. llenmn u 3amaunm W3ydeHUss MaTEMaTUKU IpU
ocoenuu npodeccuit CIIO u cnemmansHocTelt CIIO. Ilensie u panvoHadbHbBIC
yucia. JlelicTBuTeNbHbIE uHcha. ApudmeTHdeckue JEeUCTBHUS HaJl YHUCIAMHU,
HaxXO0XXJICHUE MPUOTUKEHHBIX 3HAYECHUU BEJIUYUH M MOTPEIIHOCTEH BBIYUCICHUMH,
CPaBHEHHE YHMCJIOBBIX BbIpakeHu. KowmrmekcHble 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 ¢
JICUCTBUTEIbHBIMA  TOKa3zaTensiMu. (CBOWMCTBAa CTENEHH C JICMCTBUTEIBHBIM
nokaszatenssMu M ux cBoiictBa. Jlorapudgm. Jlorapubm uyucina. OcHOBHOE
jJorapuMUUYECKoe TOXKAECTBO. JlecATWyHBIE © HaATypajbHBIE JIOTapu(MBbL.
[lpaBuna nevictBuii ¢ sorapudmamu. Ilepexom K HOBOMY OCHOBAaHHMIO.
BriuncineHnne u cpaBHEHHE KOpHEW. BBbINONIHEHHME pacyeToB € pagvKajgaMH.
[IpeoOpa3zoBanue panmoOHAIBHBIX, UPPAIIMOHATIBHBIX CTETIEHHBIX, MMOKA3aTEIbHBIX
U norapudmMuuecknx BelpakeHui. [IpeoOpa3oBanue mMoOKa3aTeIbHBIX BBIPAKEHUN.
[IpeobpazoBanue torapupMUUECKUX BhIPAKEHUH.

Dyuxkyuu u epaguxu

Oyukiuu. OcHOBHBIE TMOHATUA U onpeneneHus. CpoicTBa  (PyHKIUH.
[IpoMexyTKM MOHOTOHHOCTH, HauOOJbIIEe U HAWMEHBIIEE 3HAYEHUS] TOYKHU
skcTpemyma. ['paduueckas unTepnperanus. OOpatHbie QyHKIMH. OCHOBHBIC
noHATUS W onpeneneHus. I'padux oOpaTHOM QyHKIMU. ApupmMeTnyeckue
oreparuu HaJ GYHKIUSAMH. CnoxHas
dbynaknus. CrenenHas GpyHKus,ee cBoiicTBa u rpaduku. [lokazarenpHas QyHKIHS,
ee cBorictBa u rpaduku. Jlorapupmudeckas ¢GyHKIMA,e€ CBOWCTBA U TpadUKH.
Tpuronomerpuueckne ¢GyHKIUMA, uX cBoWctBa ©  Tpaduku. OOparHbIe
TpUroHOMEeTpuueckre (yHKIMH, WX cBoWcTtBa W rpaduku. [IpeoOpazoBanue
rpadukos. [Toctponue rpadukoB GyHKITUH.

Ypasuenus u nepasencmea

PaBHOCWJIBHOCTH YpABHEHHUM, HEPABEHCTB, CUCTEM. PallMOHaIbHbIE YPABHEHUS

N CUCTCMBEI. praHI/IOHaJ'IBHBIe YpaBHCHHA U CHUCTCMBI. 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 preMbl UX penieHus. IlokazarenpHbie HepaBecTBa. OCHOBHBIE TPUEMBI
ux  pemeHus.  Jlorapupmuueckue M IOKA3aTeJIbHbIE  HEPAaBEHCTBA.
Jlorapudmuueckrue u moOKa3aTellbHble HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX
pemieHusi. PemieHue mMoKa3aTeNbHBIX, HPPALMOHAIBHBIX M JOrau(MUUYECKHX
YPaBHEHU, 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 3amad. PasmerneHus,
coueTaHus U nepectaHoBku. buHoM HeroToHa n TpeyrosbHuk Ilackans.

dnemenmovl meopuu 6epoAMHOCMeEN U MAMEeMamu4eckot cmamucmuky

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

OcHoebl mpuzoHomempuu

Pannannas mepa yrna. BpamarensHoe npuxenue. CHHyC, KOCUHYC, TAHTE€HC
M KOTaHreHc uuciia. OCHOBHbIE TPUTOHOMETPUYECKHE ToxaecTBa. DopMyibl
npuBeneHusi. CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC CYMMBI M Pa3HOCTH [IBYX
yriioB.CUHYC YW KOCUHYC JBOWHOro yria. @opmyJibl MOJOBHHOTO apryMEHTA.
[IpeoOpa3zoBaHue CyMMBbI TPUTOHOMETPUUECKHX (YHKIMI B MPOU3BEICHUE U
nmpousBefieHue W 00paTHO. BhIpaxkeHHME TPUTOHOMETPUYECKUX (DYHKIMIT uepe3
TAHIEHC II0JIOBUHHOTO apryMeHTa. [IpeoOpazoBanue MIPOCTEUIINX
TPUTOHOMETPUUECKUX BbIpakeHUU. OOpaTHbIE TPUTOHOMHTPUYECKUE (PYHKIIUU:
apKCUHYC,apKKOCHUHYC,apKTaHTEHC. IIpocreitmme TPUTOHOMETPUUECKUE
ypaBHEHMs.  PemieHne  mpOCTEHIIMX ~ TPUTOHOMETPUYECKMX  YPABHEHHIA.
[Ipocreitmmx TPUTOHOMETPUYECKHUE HEPABEHCTBA. [Ipocreitmmx
TPUTOHOMETPUYECKUX HEPABEHCTB. PellleHME TPUTOHOMETPUUYECKUX YPaBHEHUIA,
CHUCTEM ypaBHEHUI, HEPABEHCTB.

Hauana mamemamuuecxozo ananusza

CriocoOnI 3aJaHMs U CBOMCTBA YMCIIOBBIX MOCIeIoBaTeIbHOCTEN. [loHATHE O
MpeJiesie mociien0oBaTeNbHOCTH. Briuncinenne npeaenos. [lonsTue o mpon3BoHOM
byaknun, e€ TeoMeTpudecKkuid U ¢u3uueckuit cmbicha.  [IpousBogHbIe
aneMeHTapHbIX (yHKIui. [Ipow3BOgHBIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
4acTHOro. YpaBHeHHE KacarenbHOW K Tpaduky Gyuknuu. [Ipumenenue
MIPOU3BOHOMN K MCCIIEIOBAaHUIO PYHKITUH 1 TTocTpoeHuto rpadukoB. [TponsBoanbie
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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 (usndeckuii cMpicia. HaxoxaeHue
CKOPOCTH ISl Ipoliecca, 3aaHHOTr0 (GopMyJIon U rpaduKom.

Hnmezpan u eco npumenenue

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

IIpsamvle u nrockocmu 8 npocmpancmee

B3anmHoe pacnosioxkeHne IByX NpsMBIX B IIpocTpaHcTse. [lapamnensHOCTh
npssMor W 1iockoctu. llappanensHocTh mockocTed. IlepneHauKyasspHOCTH
IPAMON ¥ IUIOCKOCTH. llepneHauKyisp U HAKJIOHHAs. YTOJI MEXIY NpAMOU U
IIJIOCKOCTBIO. JIByrpaHHbIN yToil. Yron MEXIY IIJIOCKOCTSAMM.
[leprieHIUKYJISIPHOCTh ABYX ILIOCKOCTEW. IlapasuiesnbHbI IIEPEHOC, CUMMETPHUS
OTHOCUTEJIBHO  IUIOCKOCTH.  IlapamiensHoe — mpoektupoBanue.  [lmomans
OpTOrOHaJIbHOU Mpoekuuu. M300paxeHne npocTpaHCTBEHHBIX (QUTYD.

Mmnozoepannuku u kpyaivlie mena

Bepmunel. PeOpa. ['panu MHOrorpannuka. Pazseptka. MHororpanssie
yribl. BbImykiele MHOrorpanHuku. Teopema Oinepa. Ilpusma. Ilpsamas u
HakJIOHHAas  npusma. [IpaBunpHag  mpusma.  [lnomans  MOBEPXHOCTH.
[Mapamnenenunen. Ky6. Ilnomaas mnoepxHoctu. Ilupamupa. IlpaBusibHas
nupamuaa. Terpasap. [lnomane moBepxHOCTH. YcedeHHas nupamuaa. [lnomans
noBepxHocTd. CummeTpuu B KyOe, Napajieienunene, npu3Me M MNHpaMue.
[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 chepa, ux ceuenus. KacartenpbHas mIOoCKOCTh 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. OTHOWEHUS IUIOMIANEH MOBEPXHOCTEH U
00BEMOB MOTIO0HBIX TEI.

Koopounamwi u eéexmopul

[IpssmoyrosibHast  (gexkapToBa) CUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopmysa pacCTOSTHUAA MEXKAY ABYMs TOUKAMU. Y PaBHEHHSI OKPYKHOCTH, DJUIMIICA,
chepbl, TIOoCKOCTH u TpsiMod. Bekrtopel. Monaynbp BekTopa. JledcTBus 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. lcronp30BaHME KOOPAMHAT M BEKTOPOB IPU  PELICHUH
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. —
caMOCTOsITeNIbHasI padoTa.

IInanupyembie pe3yabTaThl 00y4eHHUs

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 (a0COIOTHASI 1 OTHOCUTEIIbHAS ); CPABHUBATh YMCIIOBBIC BEIPAXKEHUS;
— HaxOAUTh OIIMOKU B MPEOOPA30BAHUAX U BBIUUCICHUSIX (OTHOCUTCS KO BCEM

MYHKTaM [IPOrpamMMBbl).

Kopnu,cmenenu u n1o2apugpmot

OmnepupoBaTh MOHITUSIMHU:

— Jjorapudm uucia, KOpeHb, CTENEHb ,BBINOIHATh apUPMETHUECKUE NEHCTBUS C
LEJIBIMU U PallMOHATbHBIMU YHCIAMU;

— BBINOJHATh  HECJOXHBbIE  MpeoOpa3oBaHUsl  YHCIOBBIX  BBIPAYKEHUH,
COJIEp KalllMX CTEMEeHH YUCel, MO0 KOPHU U3 YUCe, JIMOO JorapudMbl YnCel;

— CpaBHUBATH PAllMOHAIBLHBIC YMCIIa MEXKIY COOOM;

— OICHWBATh M CpaBHUBATh C paIMOHAJIBHBIMH YHCIAMH 3HAYCHHUS IENbIX
CTEeNeHe ynces, KOpHEH HATypaJIbHOW CTENEeHH W3 YHUCEN, JIOrapu(MOB Yucen
B IIPOCTBIX CITydasx;

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

— K300pakaTh TOYKAaMH HA YHCIOBOW MpPSIMOW IleJible CTENEHU YHuCel, KOpHU
HATYpaJIbHOM CTENEHU U3 YHCE, JOTapu(PMbl YHCEN B MPOCTHIX CIyUasx;
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BBITMIOJHATh HECJOXKHBIE MPEeoOpa3oBaHUsA LENBIX U APOOHO-PALMOHAIBHBIX
OYKBEHHBIX BBIPAKEHUII;

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

BBIUMCIAT B TPOCTBIX CIydyasX 3HAUYEHHUS YHUCIOBBIX M OYKBEHHBIX
BBIPAXEHU, OCYILIECTBIISASI HEOOXOIMMBIE MTOACTAHOBKU U IIPE0Opa30BaHUs;
n300paxaTh CXeMaTUUECKU yroJl, BEJIMUYMHA KOTOPOrO BhIpayKeHa B rpajaycax;

B nosceonesnoti socuznu u npu uzyuenuu opyeux yueOHvlx npeomemos:

BBITIOJIHATH BBIYMCJICHUA TP PCIICHUHA 3a1a4 IIPAKTHYCCKOI'0 XapaKkTepa,
BBIIIOJIHATDE ITPAKTUYICCKUC PACUHCTBI C UCITIOJIb30OBAHHUEM IIPH H€06XOI[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 " IIPUKHUAKHA IIPH PCIICHUU
IMPAKTHUYCCKUX 3ada4 HOBCGI[HGBHOﬁ KHU3HU.

Dynkuyuu

OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTh BEJINYMH,
(yHKUHKS, apryMEHT U 3HaueHue (yHKIHUH, 00JIaCTh ONPEEICHUS U MHOKECTBO
3Ha4YEeHUU (PYHKIMH, rpaduK 3aBUCUMOCTH, rpaduk QyHKUINU, HYJIU PYHKIUH,
MIPOMEKYTKH 3HAKONIOCTOSHCTBA, BO3PACTAHUE HA YUCIOBOM ITPOMEXKYTKE,
yObIBaHHME HA YMCIOBOM IMPOMEXKYTKE, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAYECHUE
(GYHKIIMH Ha YHCIOBOM MTPOMEXYTKE, IepHoArnIecKast (PyHKINs, IEPUOT;
ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: TIpsiMasi U oOpaTHas
IPONOPLUUOHATIBHOCTD JIMHEWHAsA, KBalpaTUyHasi, Jorapupmuueckas u
nokasaresibHas (PYHKIIMH, TPUTOHOMETpUYECKUe QyHKIIUMU;

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

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

HAXOJUTh 0 rpaduKy MPUOIMKEHHO 3HAYCHUST QYHKIIMH B 33JJaHHBIX TOYKAX;
onpeaensTh Mo rpaguKy cBoicTBa GYHKUUU (HYJIU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH MOHOTOHHOCTH, HAMOOJbIINE U HAUMEHbBIIIHE
3HAYEHHUS U T.I1.);

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

B nosceomnesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

OTpeeNsATh MO rpadukamM CBOWCTBAa peabHBIX MPOLECCOB U 3aBHCHUMOCTEM
(HamOospIIE YW HAUMEHbIIME 3HAYEHUs, NPOMEKYTKHM BO3pacTaHUs W
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:
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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
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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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Y4eOHO — TEMAaTHYECKHI TIJIAH

Homep Tema KoumnuecrBo
TeMbI 4acoB

1 cemecTp

1. Pa3Butre noHsATHUS O YKCTE 2

2. KopHu,crenenu u gorapudmsr 4

3. Oyukunu U rpaduKu

4. YpaBHEHUS 1 HEPABEHCTBA 4

S. Komb6unaropuka

6. DNeMEHThl TEOpUU BEPOATHOCTEH M MaTEeMaTHYECKOU

CTaTUCTUKHU
7 ®opma atrectauuu — [pyras popma
' KOHTPOJISI; IOMAIIIHSSI KOHTPOJIbHAs paboTa

2 cemecTp

1. OCHOBBI TPUTOHOMETPUU

2. Hauana MaremaTuyeckoro aHaiansa 10

3. WuTerpan u ero npuMeHeHNe 10

4, [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE

S. MHOTOrpaHHHUKY U KPYTJIbIe TeIa

6. KoopauHatel 1 BEKTOPHI

Q. [IpomexxyTounast arrectanus B opMe dK3aMeHa
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TemaTH4yeckoe IJIAHUPOBAHUE

Matemaruka (3514)
1. Jamasa A. A. MaremaTuka[DneKTpoHHBIH pecypc]: y4eOHUK Ui CTYIEHTOB OOpa30BaTEIbHBIX YUPEHKICHUI
cpeaHero npodecCHOHAIBHOTO oOpa3zoBaHus / - 3-¢ u3i., ucnp.u jgom. /A.A. Hagasa. — M:. UHOPA - M.2019. - 544, c. —
Pesxxum noctyna: http://znanium.com

2. Jlamasa A. A. COopHUK 3amad 1O MaTeMaTHUKe [DIEKTpPOHHBIN pecypc]: ydeOHOe mocoOue Il CTYJICHTOB
yupexJIeHuil cpeanero npodeccuonansHoro oopasosanus / A.A. JdagasH. - 2-e u3a. - Mocksa : @OPYM: UHOPA-M, 2019.-
352 ¢. — Pexxum noctyna: http://znanium.com

IlnanupyemMble pe3yabTaThbl 00y4eHH s 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 JEHCTBUHN
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.
2 2 1.7 Ha HaTypaJIbHOE YHUCIIO. CP



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

Nel. 14,
1.15
Pemen
He 3a1a
HUI Oe
3 TOYHO
ro y4er
a morpe
LIHOCTE

[V

JlelicTBUTENIbHBIE YHCIIA.

74
[1]
$1.5-
1.7
Nel.16-
1.21
Pemen
He
3aJIaHu
)74 C
TOYHBI
M
YYETOM
rnorpe
IITHOCTE

(v

[TpakTnueckas pabora Nel «Apudmernueckue neicTBUSL
HaJ YUCJIaMU, HaX0KJIeHUE TMPUOIKEHHBIX 3HAUSHUN
BEJIMYHMH U MOTPEIIHOCTEN BBIUUCICHUI, CDAaBHEHHUE
YHCJIOBBIX BBIPAKEHUMN.»

i
[1]
$16.1-
16.2
Nel6 .4,
16.5
Cosman
ue
Mpe3cH
TaLuu

[IpuMeHATH npu peleHnn
3a71a4 Ha ONPEICIICHUE
¢dakTa AeTMMOCTH YHCEI.
Pemars 3amaun Ha
HAax0JIEHUE OCTaTKOB OT
JIEJICHHS YU CIIOBBIX
BbIpakeHHil. Pemath
JIMHEMHBIE, KBaJAPATHBIE U
JIPOOHO-PALIMOHATBHBIX
YpaBHEHUM U HEPABEHCTBA.
Pemarts 3agaun ¢
IMOMOIIBIO YUCIIOBBIX
HEPaBEHCTB U YPaBHEHUU C
OJHOM NEPEMEHHOM.

Ilo3naBaTenbHbIE:
CTPOUTH PEUYEBOE
BBICKA3bIBAaHUE B
YCTHOM U MUCbMEHHOMN

dbopwme.

KomMMmyHukaTuBHbBIE:
KOHTPOJIUPOBATH
NeicTBUS mapTHepa

CP

CP




110

TEME: «
Uctopu
s
OTKPBIT
st KU»
[1] BBINONHATE BEIYKCICHHS C
KomruiekcHbie ymncna. $16.1- | KOMIUIEKCHBIMH YHCIIAMH: b
16.2 CJIO)KEHHE, BEIUMTAHHE,
Nel6.1, | ymHOXEHUE, IEICHHE.
16.3 N3o00pakaTh KOMILJICKCHBIE
Beimon | gucna ToukamMu Ha
HEHHE | KOMIUIEKCHOM IIOCKOCTH.
3amanu | Haxonute KopHU
i mo KBaJ[PaTHBIX YPAaBHEHHIA C
TEME. « | OTPHUIATEIbHBIM
JIeWCTB | MUCKPUMUHAHTOM.
U Haj
KOMILIE
KCHBIM
u
qucliaM
)
KonrponsHas padotra Nel Ha temy: «Pa3sutue monsrtus | [1]
0 YHCIIe». $16.1-
16.2 CP
Kopuu, crenenu u jorapupmol.(44)
[1] dopMyITHpoOBaTH PeryasiTuBHblI€:
$6.1 ompeaeeHne KOpHs U OILICHUBATh
Nef.1 | CBOHCTBA KOPHEH. PaBUILHOCTE
(a,0)ITo BRIHCILATS W CDABHMBATE | oo o JeHCTBUI 1

KOpHH, J1€JIaTh IPUKHAJKY




Kopuu u crenenu.

JTOTOB
Ka co00
IICHHUS
Ha TeM
y«3Hau
eHUE U
HCTOpU
MOHSTH
o
Jgorapu

bma

CBolicTBa KOpHEW HAaTypaJIbHOM CTETIEHU U3 YHCIA.

[1]
$6.1
Ne 6.1

(,r)

Crenenu ¢ pallMOHAIbHBIMH ITOKA3aTEIIMHU, UX
CBOWCTBA.

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

10

Crenenu ¢ JIGI;'ICTBHTGHBHLIMI/I IoKasaTeirsiMu.

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

3HAYCHUsST KOPHSI.
[TpeoOpa3oBEIBATH
YHCIIOBBIC U OYKBEHHBIC
BBIPA)KEHUS, COJIEpIKAILIE
CTCIICHU W PaJIUKaIIbI.
3anuchiBaTh KOPEHb N-i
CTCIICHU B BHJIC CTEIICHH C
JIPOOHBIM MTOKA3aTeIeM U
Hao000pOT.

Ha YpPOBHE aJICKBaTHOM

PETPOCIIEKTUBHOMN
OLICHKHU.
ITo3naBaTeabHLIC:
CTPOUTH peueBoe
BBICKA3bIBaHUE B

YCTHOM M MTUCbMEHHOH
dbopwme.

KoMmyHnkaTuBHbIe:
YYUTBIBATh PA3HBIE
MHEHHUS U CTPEMUTBCS K
KOOpAHWHALIUA
pasIMYHbIX NO3ULUH B
COTPYJIHUYECTBE.

CP

CP

CP




11

CBoiicTBa CTENEHHU C AEHCTBUTEILHEIM IMOKA3ATEISIMUA U
HUX CBOMCTBA.

[1]
$6.1
Ne 6.3

12

Jlorapudm.Jlorapudm uncna.

[1]
$6.3-
6.5

Ne 6.11
6.12

13

OcHOBHOE JIOTapU(MHUECKOE TOKIECTBO.

[1]
$6.3-
6.5

Ne 6.13
Co3nan
ue
pe3eH
TaIH
1o
TEME!
«Jlorap
nhpmuy
eckas
crupan
b».)

[1]
$6.3-
6.5

Ne 6.14

14

Jecsatuunble U HaTypasibHbIE Torapudmsl. [IpaBua
neiicTBUi ¢ JorapupmMamu.

[1]
$6.3-
6.5

Ne 6.14

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

PeryasiTuBHble:
OILICHUBATh
MPaBUILHOCTh
BBIIOJIHEHUST JEHCTBUU
Ha YpOBHE aJICKBaTHOM

PETPOCIIEKTUBHOM
OILICHKH.
ITo3HaBaTeabHBIE:
CTPOUTH peueBoe
BBICKA3bIBaHUE B

YCTHOM M NMCHbMEHHOM
dbopwme.
KoMMyHHKaTHBHBIE:

KOHTPOJIMPOBATh
JIEHCTBHS MIapTHEPA.

CP

CP

CP




15

[IpaBuna neiictBuii ¢ orapudmamu. [lepexon k HOBOMy
OCHOBAHHUIO.

[1]
$6.3-
6.5

Ne 6.15

16

[TpakTrueckast pabota Ne2 «Bbruncnenue u cpaBHEHHE
KOpHEW. BeInonHeHne pacueToB ¢ paiuKalaMm.

[1]
$6.16
Pemen
ne
3aJ]JaHu
)74 Ha
peoodp
a3oBaH
ne
Jorapu
bmuue
CKUX H
IOKa3a
TEIIbHBI
X
ypaBHe
HUM W
HEpaBe
HCTB

CP

17

[Tpaktnyeckas padora Ne3 «IIpeoOpa3oBanue
palMOHATILHBIX, UPPALIMOHAJIBHBIX CTEIIEHHBIX,
NOKa3aTeIbHbBIX U JIOTapu(MUUECKUX BBIPAXKEHUI.
[IpeobpazoBaHne MOKa3aTENbHBIX BbIPAXKEHHH.

[1]
$6.3-
6.5

Ne 6.17

CP

18

Hpeo6pa30BaHHe IMOKa3aTCIbHBIX BLIpa)KeHHfI.

[1]
$6.3-
6.5

Ne 6.18

CP

19

[Tpaktuyeckas padora Ne4 «IIpeoOpa3oBanue

[1]

CP

CP




Jorapu(pMUUECKUX BBIPAKECHUN.

$6.3-

6.5
Ne 6.19
Cocras
JeHue
KpOCCB
opra
o
TeMe!
«Kopn
u,cremne
HU ©
Jorapu
(bMBI»
KonrpoinbHas pabora Ne2 Ha temy: « Kopuwu, crenienu u | [1] $
JorapuMbD». 6.1,
20 6.3-6.5 CP
DOyHKUUM U rpaduku
Oyukiuun.OCHOBHBIE — MOHSATHS W onpeaencuus. | [1] $ OmnepupoBath NOHATUSAME: | PeryjasiTHBHbBIE:
CpoiictBa ¢yHkumii. I[IpoMeKyTKM MOHOTOHHOCTH, | 5.1-5.6 | QYHKIHS, apTyMEHT U yMETh
HanOoJpIlleé W HAaWMEHbIIEE 3HAYCHUS  TOUYKH Nos.], | 3HaueHue byHKIH, OPHEHTHPOBAThCS B
21 skcTpemyMa. ['padudeckas mHTEpIpeTaIs. 53 obnactb onpeseNeHus Pa3THYHBIX cp
MHOYECTBO 3HAUCHHH HCTOYHHKAX
22 O6patubie  ¢ynkuuu.  OcHoBHble — moHsTus U | [1] $ byHKIH, rpaduK uH(opMmAIHH, CP
OHPCACIICHHIA. T'papux obpaTHOH byHKIMH. | 5.7- 3aBUCUMOCTH, TpapuK TUIAHUPOBATh
Apudmernueckue onepaunn Haj pynkuusmu. CroxHas | 5 10 (YHKITHH, HyTH GYHKIHH, | MOHOJOTHYCCKHA
(byHKHHﬂ' Ne5.13, | IpOMEKYTKHA OTBET
517 3HAKOIOCTOSIHCTBA,
Cosnan | BO3PACTAHHE HA YHCIIOBOM HosnaBareabHble:
MPOMEKyTKe, yObiBarue Ha | BIAACTD  A3BIKOBBIMH
Hne CpeACTBaMU- YMEHHE CP




Mpe3eH
Talun
110
TeME:
«DneMm
eHTapH
BIE
(yHK
AN»

23

CrenenHast GyHKIMS,e€ CBONCTBA U rpaUKu.

[1]%
6.2.
Ne6.5

24

[Toka3zarenpHas GyHKIHA, €€ CBOMCTBA U rPadUKH.

[1]$
6.3.
Ne6.6-
6.8

25

Jlorapugmuueckas pyHKIUs,ee CBOWCTBA U rPpauKH.

[1]$
6.4
Ne6.9,
6.10

26

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

[1]$
7.14,
7.15

27

IIpakTrueckas
rpauKoBy.

pabora  Ne5 «IIpeobpazoBanue

[1]$
54

28

[Mpaktuueckas padora Ne 6 «llocTtponme rpadukoB
byHKIH.

[1]$
5.1-
5.10

YHCIIOBOM ITPOMEXKYTKE,
HauOOoJIbIlIEEe U HAUMEHbLIEE
3HaueHue PyHKIHUU Ha
YHCIOBOM ITPOMEKYTKE,
nepuoanydeckas GyHkuus,
NEpUO/I, YETHAS U HEUETHAS
$ynkuun;

OnepupoBarh NOHIATUIMHU:
npsiMasi 1 oopaTHas
MPONOPIIMOHATEHOCTb,
TUHEHasl, KBaipaTHuHasl,
JorapupmMuUecKas u
noKasarenbHast QyHKIIHNHU,
TPUTOHOMETPHUYECKHE
GbyHKIIH.

Onpenenats 3HaYCHUE
(GYHKIMY 110 3HAYESHUIO
apryMeHTa IpHu Pa3IuIHbIX
crocobax 3aJaHus
byHKIMN.

Crpouts rpaduku
U3YyYEHHBIX (QYHKIMH.
OnwuceiBath 10 rpaduky U B
IPOCTEUIINX CIyYasx 10
(dhopmyIie MOBEICHHE U
cBOMcTBa (PyHKIUH,
HAXOJUTb 110 TpapuKy
GbyHKIIMN HanOOIbIITHE U
HaMMEHBIIINE 3HAYCHUSI.
Ctpoutb 3cku3 rpaduka
dynxumm,
YAOBJIETBOPSIOLIECH
MIPUBEJIEHHOMY Ha0opy

TOYHO, JJOT'MYHO
nu3jiaratb CBOI TOYKY
3p€HHs, HUCII0JIb30BaTh
aJICKBaTHBIC
SI3BIKOBBIC,

KomMMmyHukaTuBHbBIE:
OBITH TOTOBBIM K
CaMOCTOATEJIbHON
nH}OpMaIMOHHO-
IT03HABATEJIbHOMN

e TETbHOCTH.

CP

CP

CP

CP

CP

CP




Beimon | ycnoBwuii (MpoMexXyTKH
HEHHE BO3pacTaHus/yObIBaHUS,
3a/1aHH 3Ha‘IeHI/I€ dbyHKIIMH B
§ o | 3MIQHHOH TOUKE, TOUKH
AKCTPEMYMOB, HYJIH
Teme: GyHKINHU U T.1.);
«Tpum
epbl
(yHK
HOHAJIb
HBIX
3aBHCH
MOCTeH
Bpeasb
HBIXIIP
olecca
X u
SIBJICHU
SIX»
KoutponbHass pabora Ne3 Ha temy: «DyHkuuu u | [1] $
rpapuKm. 5.1-
29 5.10 CP
YpaBHeHus U HepaBeHCTBA (44)
PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. [1]% Pemate panmoHaibHeblE, PerynsiTuBHbIe:
30 PanmonanbHble ypaBHEHUS] U CUCTEMBI. 4.1-4.3 | mokasareabHbIE U Ocy1iecTBIATH JI
Beirmon | norapudmMudeckue HTOTOBBII u
HEHWe | YPAaBHEHUS U HEPAaBEHCTBA, | MOIIATOBBI KOHTPOJb
[Tpaktuueckas padora Ne 7 «pparmoHaibHbIC 3aJaHA | CUCTEMBL. 10 pe3yibTary.
yYpaBHEHHUS U CUCTEMBI. PelieHue uppanroHaibHbIX i  mno | Ucnons3oBaTh MeTOABI
31 yPaBHEHUH U CHCTEM) TeMe: | PElIeHHs YpaBHEHUIA: Mozuasatebubie: CP

10




«Hppa
LHOHA
bHBIE
ypaBHE
us
CUCTEM
bI»
[1]$
4.4
Ne4 17

32

[TpakTnyeckas pabora Ne§ «Iloka3arenbHble ypaBHEHHS
U cuCTeMBI. Perenre noka3arenpHbIX YpaBHEHUN U
CUCTEM.

[1]$
6.7
Ne6.21,
6.22
Bremon
HEHHE
3aJlaHu
)74 o
TeMe:
«IToka3s
aTeJbH
13
ypaBHE
HUS
CUCTEM
BI»

33

[Tpaktuueckas padota Ne9 «PemieHne nmokazareabHbBIX U
JT0ropu(MUYECKUX YPABHEHUN U CHCTEM).

[1] $
6.7

Ne6.25,
6.26

34

PannonansHbie HepaBeHCTBA. OCHOBHBIE TPUEMBI UX
pemieHus. MeTo HHTEpBAJIOB.

[1]$
6.7

MpUBEICHUE K BUY
«MPOU3BEJCHUE PABHO

HYJII0» WJIN «4aCTHOC paBHO

HYJIIO», 3aMEHA
MIEPEMEHHBIX.
Hcnonb3oBars MeTOx
MHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB;
Ucnonp3oBath
rpadUuecKuil METO ISt
IPUOMKEHHOTO PelIeHUS
YpaBHEHUI U HEPABEHCTB
BeimonasaTe oT00p KOpHEH
YpPaBHEHUI WIN PELICHUN

HCPABCHCTB B COOTBCTCTBUU

C JOITIOJITHHUTCIIbHBIMHA
YCJIOBUSMH U
OTrpaHUYCHHUAMMU.

Ctpoutb peyeBbie
BBICKA3bIBAHUS B
YCTHOM ¥ MUCbMEHHOMN

dhopme.

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

CP

CP
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Ne6.27,
6.28
[1]$
Wppaunonansubie HepaBecTBa. OCHOBHBIE MPUEMBI UX 41,43
35 2 | peuieHus. Ne 4.18 CP
[1]%
IlokazarenbHble HepaBecTBa. OCHOBHBIE IPUEMBI HX 4.4
36 2 | peuieHus. Ne 4,19 CP
Koncne
KT
Brimon
HEHHe
3aJlaHu
1o
TeMeE:
«JIorap
npmug
ecKHe U
nokKasa
TEJIbHBI
[TpakTrueckas padota Nel0 «Jlorapupmuueckue u e
nokKa3aresbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX HepaBe
37 2 | penieHus» HCTBa». CP
[TpakTnueckas padota Nell «Pemienne noka3aTenbHbIX, [1]$
UpPpalMOHAIIBHBIX U JIOTau(MUUECKUX YPAaBHEHUH, 41,43
38 2 | HEpaBEHCTB M CHCTEM YPaBHEHUII». Ne 4.20 CP
KonrponbHas pabora Ne4 Ha Temy: VYpaBHEHus u
HEPAaBEHCTBAY.
39 2 CP
KomOunaropuka(12y4)
40 ‘ 2 ‘ OCHOBHBIE TIOHSITUSL KOMOMHATOPUKHU. ‘ [1]$ ’ PemaTh KOMOMHATOpHBIC PerynsiTuBHbIe: CP
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15.1- 3a1auu MeToIoM nepedopa | OcCyiecTBIsATh
15.3 ¥ 110 TIPAaBMIIY YMHOKEHUSI | UTOTOBBIN H
Ne 15.6 | Co3naBarsb MOIIArOBBIN KOHTPOJIb
E MaTeMaTHYECKUE MOJICIH 0 pe3yybTaTy.
151 JUTSL pEIICHUS
L KOMOMHATOPHBIX 337124 C MosnapaTtebubie:
3aaun Ha MOJICYET YKClia pa3MeIlleHUH, IepecTaHOBOK 3 MOMOLIEIO MOJCHETa HHCH CTPOMTY Pelee
41 coMeTANm P > TP > | Ne15.7 | pasmemenuii nepecranopok | BPICKA3bIBAHIA B cp
. M COYCTAHIIL YCTHOW U MUCbMEHHOMN
[1]$ bopme.
15.4
No KoMMmyHuKaTUBHBIC:
~ YuuTeIBaTh pa3HbIe
42 Pemenue 3amay Ha nepeOOp BapUaHTOB. 15.16 MHEHHUS ¥ CTPEMHTBCA CP
[1]$ K KOOpAWHAIINU
15.1- Pa3IUYHBIX MTO3UIIUN B
®opmyna 6unoma Herotona. CBoiicTBa 154 COTPYAHUIECTBC.
OMHOMUHANTBHBIX KOd(punrenToB. TpeyroabsHUK Ne
43 [Tackas. 15.14 CP
[1]$
15.1-
IpakTuueckas pabora Nel2« Pemrenue xom6unatopusix | 19.4
3a1a4. Pa3menienus, coueTanus 1 nepecTaHOBKH. Ne
44 bunom Hetotona u tpeyronpnuk [lackansy. 15.16 CP
KonTponbhas padota NeS Ha Temy: «KomOuHaTopuka.
45 CP
JJIeMEeHThI TEOPUHU BEPOSITHOCTEH U MATEMATHYECKOM CTATUCTUKU(12Y)
[1]$ [TpuBOIUTE IPUMEPHI PeryasiTuBHbI€:
CoObiTHEe, BeposATHOCTH  coObiTHs. CrokeHue U 15.5- CITyHaiHEIX, IOCTOBEPHBIX M | OCYIIECTBISTS
’ . 15.11 | HEBO3MOXKHBIX COOBITHH. WUTOTOBBIN U
YMHOXXE€HUE BeposiTHOCTEeH. [loHsATHE O HE3aBUCHMMOCTHU . 3HATE OHDEICNOHIE ¢ OIAFOBEL KOHTPO
HaTh OIT JICHH MBI | TIOIIATOBBIH KOHTPOJIh
46 COOBITHS. No pel yM p CP

13




15.30 Y TIPOU3BEICHUS COOBITUN. | IO PE3YJIbTATY.
[loaror | 3Hath onpeneneHne
OBKa COOBITHSI B KJIACCUYECKOM o3naBaTenbHbIe:
cooGuy | MOHUMAHHUK. Pemate 3agauu CrponTs peuenbie
HA BEIYMCIICHIE BBICKA3bIBAHUS B
cHitA BEPOATHOCTEN COOBITHI YCTHOM M TUCEMCHHOU
Ha O3HaKoOMUThCA € hopwme.
TeMYy: MPEJICTABICHUEM YHCIOBBIX KOMMYHHKATHBHBIE:
«, JaHHBIX B BUJE TaOJIMIIEI, VYNTLIBATE pasHble
Bepuyx | auarpaMmeL, rpaguka M MX | \peryg iy crpemuTbes
T XapaKTePUCTHKAMU; K KOO IMHAIIUH
[1]$ Pemate nmpaktuyeckue Pa3IMYHBIX TO3UIM B
15.12- 3a1auu Ha 00paboTKy COTpY/IHHHECTBE.
[Tpaktuueckas padora Nel3 «/luckperHas ciyvaitHas 15.15 YHUCJIOBBIX TaHHBIX,
BEJIMYMHA, 3aKOH €€ pacrpeneneHus. YwucioBbie ' BBIYUCIICHUC UX IUCIIOBBIX
XapaKTePUCTUKU JUCKPETHOM CIy4yallHOM BEJIIMYUHBI. Ne XapaKTCPpUCTHUK.
47 [TonsiTre 0 3aKOHE OOJIBIITUX YHUCEI. 15.35 CP
3anucu
[IpencraBnenue  gaHHBIX — (TAOMUIBL,  AMATrPaMMBbI,
rpa¢ukn), TeHepalbHas COBOKYMHOCTb, BBIOOpKa, B
cpenHee apudmerudeckoe, Meauana. Ilomstue o | T€TPaA
48 3a/1auax MaTeMaTUYECKON CTaTUCTUKH. u CP
[1]$
15.5-
15.15
[TpakTnueckass pabora Nel4 «PemieHne mpakTHYECKUX Ne
49 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOBY. 15.37 CP
[1]1$
KonTponbnast pabota Ne6 Ha Temy: «DIIeMEHTHI TEOPUU 15.5-
50 BEPOSITHOCTEN M MATEMATUYECKON CTATHCTHKNY. 15.15 CP
51 Wrorosast koHTpOIHHAS paboTa
2 cemecTp
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1. Hamasn A. A. Maremaruka|DJIeKTpOHHBIN pecypc]:
npodeccuoHansHOr0 OOpa3oBanus / - 3-¢ u3A., ucnp.u jgom. /A.A. JlagasH.

http://znanium.com- 3austus Nel-66

YU4E€OHUK [UIs CTYJEHTOB OOpa30BaTEIbHBIX YUPEXKIECHUH CpEIHEro

— M:. UHO®OPA - M.2019. - 544, c. —Pexxum nocrymna:

OcHoBbI TpuroHOMeTpHuH (32 4)

Buabl
e I[lnanupyembie pe3yJibTaThl 00yYeHHS
© | Koa Joma "
YPo | _po 1Hee dopm
Conep:knmoe MarepuaJia
Ka | gaco 3aJaHu bl
IIpeaxmeTHbIC MeranpeaMeTHbIe
B ¢ KOHTP
0J11
[1] $ BeiBoauTh (hopmyIibt PeryjsiTuBHbIE:
7.1-7.3 | nmpuBeneHus. BeiBoguTH YMETH
Ne7.7, | dbopmynbl cymMMBl U OPUCHTHUPOBAThCSI B
7.8 Pa3sHOCTH CHHYCOB, Pa3InYHbBIX
Beimon | xocunycos. [IpumeHsTh UCTOYHUKAX
HEHHE | TPUTOHOMETPUYECKHE uHOpMaIny,
coobmur | Gopmymbl As TJIAHUPOBATh
CHUS peoOpa3oBaHus MOHOJIOTHYECKU
Ha TPUTOHOMETPHUYECKIX OTBET.
TEMY: BBIPA)KCHU.
«Hcrop | Koncrpynuposath ITosnaBaTebHbIe:
ust SKBHBAJIECHTHBIE PEYEBBIC BIaNCTh  SSBIKOBBIMH
pasBUT | BBICKAa3bIBAaHUS C CpeacTsaMu- - yMCHHC
us UCTIOJIb30BaHUEM TOHO, JIOTHO
TPUTOH | AITeOpanvdecKkoro u usnarate CBOIO TOUKY
PasuanHas Mepa yria. BpamarensHoe JIBHKEHHE. OMETPH | TEOMETPHUECKOTO s13pIkoB. | SPEHI, HCIOIb30BATE
1 2 | Cunyc, KOCHHYC, TAHT€HC M KOTAHTE€HC YKCIIA. n» d/AICKBATHBIC CP
7% SI3BIKOBBIE.
[1]
73 KommyHunkaTuBHbIC:
Ne7.12, OBITh TOTOBBIM k
2 2 | OCHOBHBIC TPUTOHOMETPUUYECKUE TOKIECCTBA. 7.16 CaMOCTOATCIILHON CP

15
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nH(pOpMaIMOHHO-

[1]% MI03HaBaTEIbHON
7.5-7.8 JIeATEIbHOCTH.
Ne7.23,
7.25
3 DopMyJIbl IPUBEACHHUS. CP
[1]$
CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC CYMMBI U 7.9
4 Pa3HOCTH JBYX YIJIOB. No7.30 CP
E
7.9
5) CuHyC ¥ KOCHHYC JIBOMHOTO yTJIa. Ne7.36 CP
[1]$
7.10
6 DopMyIbl ITOJIOBHHOI'O ApIryMEHTA. Ne7.37 CP
E
7.11,
7.12
No7.38,
[TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX 7.51
7 (GyHKLUH B IpOU3BEICHUE U IPOU3BEICHHE U 00paTHO. CP
Koncne
Beipaxenue TpuronomeTpuueckux GyHKIUN yepes KT
8 TAHT€HC TTOJIOBUHHOTO apTyMEHTA. CP
[1]1$ [IpoBoanTh nOKa3aTenbHOE | PeryasiruBHbIE:
7.1- paccykJIeHUE O KOPHSX OLICHUBATh
7.12 MPOCTEHIINX NPaBHIBHOCTD
Ne7.46, | TpuroHomMeTpUYECKUX BBITTOIHCHIS
[Tpeobpa3zoBanre IPOCTEHIINX TPUTOHOMETPHUUECKHIX 7.55 ypaBHeHui. Pemate .
9 BBIpa)KEHUI. TPUTOHOMETPUYECKHE ACUCTBHA vHa YpoBHe CP
[1]$ ypaBHEHHUs U mpocTeiimme | AACKBaTHON
OOpaTHbIe TPUTOHOMHTPHYECKHE (DYHKITUU: 7.15 HepaBeHcTBa. [I[puMeHsTh PETPOCIIEKTUBHOM
10 APKCHUHYC,apKKOCHHYC,apPKTAaHT€HC. No7.58, | TpUrOHOMETPpUYECKUE CP
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7.59 bopMyIIBI TSI pelIeHUs OIICHKH.
[1]% TPUTOHOMETPHYECKUX
7.16 ypaBuenwii. Mcrons3oBats | Ilo3HaBaTenbHbIE:
Ne7.60, | pasmu4Hble METOABI IS BIIJICTh 0o0IMM
11 [Ipocreiiliiie TPUrOHOMETPUUYECKUE YPABHEHMUSI. 7.61 peLeHus IPHEMOM  PCIICHHS CP
[1]% TPUTOHOMETPUYECKUX 3384
[TpakTuueckas padota Nel«Pemenue nmpocredmmx 7.17 YPaBHEHHUH.
12 TPUTOHOMETPUUYECKUX YPABHEHUI. Ne7.62 | KoHctpyupoBaTh KoMMyHHKATHBHBIE: CP
Komcrie | 2KBHUBaJICHTHBIE pEUYEBBIC JIOTOBAPHBATHCS "
13 [IpoCcTEeNIINX TPUTOHOMETPUYECKUE HEPABEHCTBA. KT BbICKa3bIBaHUA C OPUXOJUTh K 00IeMy Cp
[TpakTrueckas padora No2« Pemenue nmpocTeimmx Kaprou | UCIIOJIb30BaHUEM pEILIEHUIO B
14 TPUTOHOMETPUYECKUX HEPABEHCTB. KU aIredpanyecKoro u COBMECTHOM CP
[1]$ IEOMETPUIECKOTO A3BIKOB. | fesTeNbHOCTH, B TOM
7.16- Hcnone3oBatk 4yucie B CUTyalluu
7.17 (yHKIHOHAIIEHO- CTOJIKHOBEHUS
[TpakTuueckas padota Ne3« Pemenue Ne7.69, | rpadudcckue UHTEPECOB.
TPUTOHOMETPUYECKUX YPABHEHUN, CUCTEM YPAaBHEHHU, 1.72 HPEACTABICHUA IS
15 HEPABEHCTBY. pellIeHus U UCCIIEA0BaHUs CP
[1$ TPUTOHOMETPUYECKUXYPABH
71- €HUM, CUCTEM YpaBHEHUM.
7.17 IIpumensTh
TPUTOHOMETPUUECKHUE
bopMyIIbl ISt
npeoOpazoBaHus
Kontponbnast pabora Nel Ha Temy: «OCHOBBI TPUTOHOMETPUYECKUX
16 TPUTOHOMETPHUM. BBIPAKCHUI. CP
Hauana maremaTudeckoro anaau3sa (10 4)
[1]% [IpuBoaHuTE IPUMEPHI PeryasitTuBHbie: CP
5.15 MOHOTOHHOM YHCJIOBOH BHOCHUTH HEOOXOIUMEIE
CriocoObI 3a1aHUS U CBOMCTBA YUCIOBBIX Ne5.40- | mocnenoBaTeabHOCTH, KOPPEKTHUBBI B
17 [I0CJIENOBATEIBHOCTEM. 5.42 MMEIOIIEH Mpeent. IEACTBHAE IIOCIIE €rO0
18 IToHsATHE O Mpenese NocaeI0BaTEIbHOCTH. [1] $ Haxonutek npousBognyro 3aBEpLICHUS HA OCHOBE CP
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5.16
Ne5.45

19

ITpaktrueckas padota No4«BrraucieHue npeaeiiony.

Kaptou
KH

20

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

[1]$
9.1,9.2
Ne9.3-
9.4

21

[TpakTnueckas padota NeS«IIpousBonnble
JIEMEHTAPHBIX (DYHKIHIT».

[1]$
9.6
Ne9.16-
9.18

22

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

[1]$
9.5
Ne9.12
Co3nan
e
IE3CHT
arun
oTeMe

«IIpon
3BOJHA
1 U ee
puMe
HEHHUS»

23

YpaBHeHUe KacaTelIbHOW K rpauKy (YHKIIMH.

[1]$
9.3
Ne9.6-
9.8

24

[TprMeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO (YHKITHI
U TIOCTPOEHUIO TPa(UKOB.

[1]$
9.14

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

AHanu3upoBaTh MOBEICHUE

ydera xXapakrepa
CHEJIaHHBIX OIIHOOK.

Ilo3HaBaTeJIbHBIE:

HpOBOI[I/ITB CpaBHeHI/Ie
U KJacCU(UKAIUIO TI0
3aJaHHBIM KPUTEPUSIM.

KommyHukaruBHbIe:
YUUTHIBATH pa3Hble
MHEHUSI U CTPEMHUTBHCS
K KOOPAMHALIUHI
pPa3IMYHBIX MO3ULIHN B
COTPY/AHUYECTBE

CP

113

18




Ne9.61(
a,B)
13
[Tpon3BoHBIC CITOKHON (DYHKITMU U OOpaTHOM 9.5
25 GyHKINN. Ne9.14
[1]$
[Tpaktuyeckas padora Ne6 «IIpumepsr ucnonp3oanust | 9.11
MPOU3BOAHON I HAXOXKJICHUS HAaUydlero pemeHus B | Ne9.51-
26 NPUKJIAJIHBIX 33/1a9aX). 9.55
[1]$
9.7,9.8,
9.12
Bropast npousBosHas, €€ reoMeTpuuecKuil u Ne9.58,
27 (U3UYECKUN CMBICIL. 9.59
[Mpaktuyeckas pabora Ne7 «Haxoxaenue ckopocts st | [1] Ne9.
28 npolecca, 3a1aHHoro Gopmyson u rpaduKkoM. 38,9.39
[1] Tna
Ba9
Kontponbhaast pabora Ne2 nHa Ttemy: «lIpousBogHas
29 GYHKITII.

GyHKUIMH Ha pa3InYHbIX
ydacTkax o0nactu
onpenenenus. Haxogure
ACHMIITOTHL. 3aMHUCHIBATH
ypaBHEHHE KaX/10i U3 3THX
aCUMIITOT. BerancisTo
3Ha4YeHUe MPOU3BOIAHOM
¢byHKIMU B TOUKE (0
onpenenenuto).Haxonure
YIII0BOM KOO PHUIIUEHT
KacaTeJIbHOU K IrpauKy
(YHKIIUHU B TOUKE C
3aJJaHHOM abcuucco.
IIpuBOaUTE IPUMEPHI
(byHKUUH, SBIAIOLIMXCS
HETPEPHIBHBIMHU, UMEIOINX
BEPTUKAJIBHYIO,
TOPU30HTAEHYIO
aCHUMITOTY. 3alUChIBaTh
ypaBHEHHE KaX/10# U3 3THX
ACUMIITOT. Y METH 110
rpaduky GyHKIIUU
OTIPENIeNATh IPOMEKYTKH
HEMPEePbIBHOCTH U TOUKU
pas3pbIBa, €CITN TaKHue
umerotrca.Haxonute
MPOU3BOAHYIO CI0KHOM
¢byHK1MH, 00paTHOI
¢bynuknun.Haxonute
MT'HOBEHHYIO CKOPOCTb
JBYDKCHUST MaTEepHUATBHOM
touku. IIpuMeHsTh MOHATHE
IIPOU3BOJHON MTPH
pelIeHnH 3aj1ay.

CP

CP

CP

CP
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HuTerpan u ero npumenenue (10 )

30

ITepBooOpa3Has. OCHOBHbIE CBOWCTBA NEPBOOOPA3HOI.

[1]$
10.1
Nel0.1
[Toaroro
BKa
Mpe3eHTa
100705 G (0
TEeMeE:
«HTerp
al U ero
MIPUIIOKE
HUS

31

Nuterpan. OcHOBHBIE (GOPMYIIbI HHTETPUPOBAHHUS.

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

32

®opmyna Herorona-JleiOnuma.

[1]$
10.9
Ne10.33-
10.38

33

[Ipumenenue onpeneneHHOro HHTErpaa s
HAXO0XJICHUS TUIONIaId KPUBOJIMHEHHOM Tpanenuu.

[1]$
10.15
Nel0.74-
10.75

34

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

[1]$
10.18
Ne10.86,
10.88

35

[TpakTudeckas pabota Ne9 «lIpumeHeHne uHTErpaa K
BBIYHCIICHUIO (DM3UYECKUX BEJIMYUH U TIJIOMIATCH».

[1]
Nel0.89,

Boruncnsats npubmmkéHHoe
3HAYEHUE IUIOIAIN
KPUBOJIMHEWHOW Tparneuu
C TIOMOIIIBIO (POPMYJTBI
Herorona-Jleliouuna.
Haxonuts nepBooOpa3Hbie
AIIEMEHTAPHBIX (PYHKIIHA.
Haxoauts nepBooOpasHbie
CyMMBbI (PyHKIIHH,
MPOU3BeICHUS (QYHKIIUU HA
YHCIIO U T. [I..

Haxonuth npubnmxEHHOe
3HaYEHUE UHTETPajIoB.
Pemars 3amaun Ha
MPUMEHEHHE UHTerpaa ais
BBIYUCIICHHS (PH3UICCKIX
BEJIMYKH.

PeryasitTuBHbIe:
BHOCHUTH
HE0OXOaUMBIE
KOPPEKTHBBI B
NeiicTBUe TOCe €ro
3aBEPILICHUS Ha
OCHOBE yuera

XapakTepa CICIaHHBIX
[0)1105(310) 9

Ilo3naBaTesibHbBIE:

HpOBOIII/ITI) CpaBHeHI/IC
U KJIacCU(PUKAIMIO T10
3aJaHHBIM KPUTEPUSIM.

KomMMmyHuKaTUBHBIE:
YUYUTBIBATDH Pa3HbIC
MHEHHUS U CTPEMUTHCS
K KOOpAWHAIIUU
pa3IMYHBIX MO3ULHNA B
COTPYAHUYECTBE

CP

113

20




10.99

36

Konrponbnas pabora Ne3 Ha Temy: «MHTerpan u ero
HPUIIOKEHUS.

[1] TnaB
alo

CP

IIpsiMble U IOCKOCTH B I

OCTPAHCTBE

37

BzaumHoe PaCIIOJIOKCHUEC NPSAMBIX B IIPOCTPAHCTBC.

[1]$
8.1-8.4
Nog.3,
8.4
Co3nan
ne
npe3eH
Talyn
o
TeMeE:
«Ipam
Bl U
IUIOCKO
CTH B
MpOCTpP
aHCTBE
»

38

[TapanienbsHOCTh NPSIMOM U TJIOCKOCTH.

[1]$
8.5
Ne8.11,
8.15

39

ITapanienbHOCTh MITOCKOCTEHN

[1]$
8.6
Ne8.17,
8.21

dopmyIUpPOBATH
OIpeeIeHue
MEePIEHIUKYISIPHBIX
IIPSAMBIX, IJIOCKOCTEM.
DopmyIUpOBATH
ompeneIeHue
MEePHEHAUKYISIPHOCTH
IIPSAMOM M TNTIOCKOCTH.

PeryasitTuBHbIe:
pasnuyath crnocod u
pe3ynbTar AeUCTBHUS.

Ilo3HaBaTeJbHBIE:
BJIAETH OOIIINM
MIPUEMOM PEILICHHUS.

KomMMyHuKaTUBHBIE:

OBITh TOTOBBIM K
CaMOCTOSTENLHON
UH(POPMALIMOHHO-
IM03HaBaTeIbHON
JEeITeIbHOCTU

CP

CP

CP
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40

[lepneHauKyISpHOCTD NPSMOM M IUIOCKOCTH.
[leprieHAMKYSP U HAKJIOHHAS. YTOJI MEXKIY NIPSIMOU 1
IIJIOCKOCTBIO

[1]$
8.7-
8.10
Ne8.26
Cocrasn
HTH
KpOCCB

opa

CP

41

JByrpaHHBIN yroi. YIoi Mexay II0CKOCTIMU.

[1]$
8.11
Ne8.42,
8.45

CP

42

HepHeH,Z[I/IKyHHpHOCTB ABYX IUIOCKOCTEH.

[1]$
8.12
Ne8.47,
8.48

CP

43

[Tpaktuyeckas padora NelO «ITapannensHelii nepeHoc,
CUMMETPUSI OTHOCUTENIBHO MJIOCKOCTH.

[1]$
8.15
Ne&.65-
8.67

CP

44

Hapanﬂeanoe IIPOCKTUPOBAHUC.

[1]$
8.13
Ne8.53-
8.56

CP

45

[TpakTuueckas pabota Nell «Ilnomans opToroHansHOM
npoekuuu. M3o6paxeHne npocTpaHCTBEHHBIX (UTyp».

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

Cp
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KonrponpHas pabora Ne3 Ha temy: «lIpsimpie wu | [1] ['na
IUIOCKOCTH B IPOCTBAHCTBEY. Ba 8
46 CP
MHOTOrpaHHUKH M KPYIJible Tejia

[1]$12.1 | DopmynupoBath PeryisiTuBHbIE:
Nel2.2- OIpe/ieICHUE U MPUBOJIUTH | BHOCUTH
12.6 IIpPUMEpPbl MHOTOI'PAaHHUKOB. | HEOOXOIUMbIE
[ToarotoB | @opmynupoBaTh KOPPEKTHBBHI B
Ka orpenereHne u n300paxkaTh | IeHCTBHE TOCIE eTo
npeseHTal] | npusmy. opmynarpoBarb 3aBepILEHUs Ha
uu oTpenieNieHne 1 n300pakaTh | OCHOBE ydera
«[IpaBunp | mupaMuay, yCeUeHHYIO XapakTepa CJIellaHHbIX
HBIC nupamuay. PopMynupoBaTh | OMIKUOOK.
MHOIOrpa | OomnpejeieHue U n300paxaTh

Bepmmnbt. Pe6pa. 'pann MEHOrorpaHHuKa. HHMKI IIPaBUIIbHBIE Io3naBaTenbHbIe: Cp

47 Pa3Beprka. MHOTOTpaHHUKH. Pemars TIPOBOAHTE CPABHCHHC
[1] $8.19 | 3amaum Ha BBIYUCIICHUE 1 K1accHUKalMIO 1o
No8.93- IIOIIAAN TOBEPXHOCTH 3aMaHHBIM KPUTCPHSM.

MHororpaHHslie yribl. Beinykible MHOTOTpaHHUKH. 8.96 pa3IyYHbIX KoMMYHHKATHBHbIE:

48 Teopema Diuepa. MHOT'OTPaHHHUKOB. VIHTHIBATE PA3HBIC CP
[1]1% Pacrio3HaBaTbMHOTOTPAHHH | oo o CTPEMHUTECS
12.2,12.4 | xu, Ha YepTEXKax, MOAECIAX K KOOP/MHALIAH
Nel2.8- 1 B peajlbHOM MHpC. Pa3IMYHBIX O3UIIKHA B
12.12,12.2 | MoaenupoBaTh yClIOBUE COTpYTHHUECTRE

[Mpusma. [Ipsimast u HaknoHHast pu3Ma. [IpaBunbHas | 8 3a7a4M U C TIOMOIIBIO OIIHGOK.

49 npusma. [lonaap NoBepXHOCTH. YepTerka WU PUCYHKA, CP
[1] $12.3 | IpOBOIUTH
Nel12.18- JTIOTIOJTHUTEJILHEBIC
12.22 MIOCTPOEHUS B XO/I€

50 [Tapamnenenunen. Ky6. [Tnomane noBepxHOCTH. pemienus.. IlpumMensaTs CP
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[Tupamupa. [IpaBunbHas nupamuga. Terpasap.

[1] $ 12.5-
12.7

[Tmonaas moBepXHOCTU. Y ceUECHHAs TUpaMKia. Ne12.39-
ol [1no1maap MOBEPXHOCTH. 12.41
Nel2.73-
12.75
N3rorosn
[Tpaktuyeckas padora Nel2 «Cummerpun B KyoOe, €HUE
napajenenunee, npusMe u nupamue. Mojenei
[IpencraBienne o NpaBUIBHBIX MHOTOIPAaHHHUKAX. MHOTOrpa
52 Ceuenus Ky0a, IpU3MBbI U TUPAMUTIBD. HHUKOB
[Tpaktuyeckas padora Nel3 «L{umHAp U KOHYC. [1]$
OceBble CEYEHUS U CEUCHUS MapalieIbHbIe 13.2,13.3
OCHOBaHUIO. Y ceueHHbI KoHnyc. Pa3BepTka Nel3.9-
53 WIMH]IpA U KOHyca. boKkoBasi MOBEPXHOCTHY. 13.12
[1]$
13.5,13.6
Hlap u cdepa, ux ceuenus. Kacarenpnas miuockocts | Ne13.39-
54 K cdepe. 13.43
[1]$
O6mwem u ero usmepenne. opmyisl 00beMa Kyoa, 14.1,14.4
IIPSIMOYTOJIBHOTO ITApaJuIeIICIIUAIIE 1A, TPU3MBI, Nel4.3-
55 HUJIMHAPA. 14.8
NE
14.3,14.5
Nel4.22,
56 dopmyiibl 00beMa MUPaMUIA U KOHYCA. 14.39
[TpakTiaeckas padota Nel4 «DopmMyIibl TuTomaaei [1]1$14.6
MIOBEPXHOCTEN LUIUHAPA U KOHYca. DopmyIIb Nel4.49-
57 00bEMa mapa u mionaan chepun. 14.52
[Mpaktuyeckas pabora Nel5 «ITogoGue Ter. [1] I'naBa
OTHOIIEHUS MIoMIa/Iel TOBEPXHOCTEH 1 00BEMOB 14
58 IIOTOOHBIX TEI.

U3y4CHHBIC CBOMCTBA
reoMeTpHUecKuX Guryp u
bopMyn I perieHus
reOMETPHUECKUX 337249 U
33734 ¢ MPaKTHYECKUM
cofiep’KaHue

CP

CP

CP

CP

CP

CP

CP

CP
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KonTponbhas pabora No4 Ha
«MHOTrorpaHHUKH U TeJla BPAILICHUS».

TEeMy:

59 CP
Koopaunatel n BekTopsl (14 1)
[TpstmoyronbHast (nexkapToBa) cucTeMa KOOpAMHAT B [1]$ DopMyIMpoOBaThH PerynsTuBHbIC:
npoctpanctBe. Dopmyna paccTosiHus Mexay asymsa | 3.7,3.10 olpeseNeHus U YUUTBIBATh IIPABUJIO B
60 TOYKAMH. WUTIOCTPUPOBATH MOHATHE | MJITAHUPOBAHUH U CP
[1]$ BEKTOPA, [UTNHBI KOHTpOJIE criocoba
3.12,3.13 | BeKTOpa,KOJUTMHEAPHBIX pelieHus1, pa3andarh
VYpaBHEHUS OKPYKHOCTH, DJLIUIICA, CHEPHI, Ne3.49,3.5 | BEKTOpOB, KOMIIJIAHAPHBIX croco6 u pe3ynpTaT
61 TJIOCKOCTH U MPSIMOM. 4 BEKTOPOB, PaBHBIX JICACTBUA. CP
[1]$ 3.2- | BekTOpOB. BHIMONHATH
3.4 OIepaluy Ha BEKTOPaMH. HosnaBareabHble:
Bekropsl. Mosyis Bektopa. JleiicTBus Haj Ne3.16,3.1 | HaxomuTs pasnoxenne OPHCHTHPOBATLCA Ha
62 BEKTOPaMH. 7 BEKTOpA 110 TPEM pasHooOpaszue CP
[1]$ 3.6 | HeKOMMIaHAPHBIM CIOCO0OB PELICHUS
PaznoxxeHnne BeKTopa 1o HampaBJICHUSIM. YTOJ 3.10 BeKTOpaMm. Mcmosb30BaTh 3afad.
Mexay n1ByMs BekTopamu. [Ipoekiust BekTopa Ha ock. | Ne3.40- BEKTOPHBIE METOJBI IPH
63 KoopauHats! BEKTOpA. 3.42 pCIICHNH 33129 Ha KommyHuKaTHBHEIe: CP
[1]$ 3.1 | BelumCICHNs i YUUTHIBATh pa3Hble
CkansipHoe npousBesieHue BeKTOpoB. JleiicTBust Hagy | Ne3.45,3.4 | I0Ka3aTe/IbCTBA. MHCHHUA W CTPEMHUTBCA
64 BEKTOPAMH, 3a/IaHHBIMU CBOMMHU KOOPJIHHATAMH. 7 K KOOpAHAHI CP
[1] pa3TMYHBIX TO3HUIINN B
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IpHU Ne3.69- COTPYAHRITICCTRE,
65 pELIEHNN MaTEMATUYECKUX U TPUKJIAIHBIX 3a]au. 3.75 KOHTPOAMpOBATH CP
KontponbHas padora Ne5 Ha temy: « Koopaunater u | [1] ['maBa ACHCTBHA TTapTHEpa.
BEKTOPBI». 3,4
66 CP

[Tpu opopmuennn paboueii mporpaMMbl OBUTHA UCTIONH30BAHBI CIEAYIOIINE YCIOBHBIE 0003HAYCHHUS:

[13 — npakTryecKoe 3aHATHE;
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JI — Jlekmuy,
CP — CamorosiTenbHas padoTa.
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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.

MeToanueckue MaTepuabl

HpakmuquKoe 3aHAmMue

[IpakTHueckue 3aHATHS MO MaTEeMaTHKE OPraHU30BAHHBI B BUJE PEIICHUS
3a11ay.

[IpakTHueckue 3aHATHS 10 MATEMATHUKE TMPOBOJISATCS CIIEAYIOIIUM 00pa3oM:

- y4daluecs CaMOCTOSTEIbHO B MUCbMEHHOM (JOpME OTBEYAIOT Ha BOIPOCHI
JUIsl CAMOKOHTPOJISA, 3aT€M PEIIAIOT 3aJadu (C MCIOJIb30BAHUEM PEKOMEHIYyEMOU
JUTEPATYPHI UM UHTEPHETA), MIOCIIE YEero JIeAaeTCsl aHAIN3 BBIIIOJHEHHON padOThI;
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- 3aHSATUE OCYLIECTBIISIETCS C UCIOJb30BaHUEM UHANBUAYAJIBHBIX 3a/1aHHH;

- 3aHATHE NPOBOJUTCS MOl PYKOBOACTBOM IMPEMOAABATEIIS.

[Ipu pemeHun 3amad MOXKHO MOJB30BATHCS JHOOBIMM MaTeMAaTHYECKUMU
Ta0JIUIIaMHA ¥ HEOOXOUMBIMU (hOPMYJIaMHU.

KoHTponb  pe3ynbTaToB  NPAKTUYECKUX  3aHATUH  OOydarommxcs
OCYUIECTBIISICTCS IPEMOaBaTeNIeM Ha YUYeOHBIX 3aHIATHSIX 10 MaTEMAaTHKeE.

IIpasuna ogopmnenus pe3yromamos nPAKmMuyecKo20 3aHAMus.

Pesynbratel opopmisitoTcst B BUAE MHCBMEHHOTO OTYETa, MPH HAMMCAaHUU
KOTOPOI'0 HEOOXOAMMO MPUAEPKUBATHCS CIETYIONIUX TPEOOBaHMIA:

- 3aIMCaTh JaTy BBIIOJHEHUSA, TEMY H LI€JIb PadOTHI,

- 3amMcaTh YCIOBUE 3a7lauM B KpaTKoH Ghopme (1aHo);

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

- 000CHOBaTh HEOOXOIUMOCTHh MPUMEHEHUS TEX WM HUHBIX (HOPMYN IS
pELIeHUs 3a/1a4u;

- IIPY PELLEHUH 3a/1a4 Ha MIOCTPOCHHE NPOAHATIU3UPOBATh YCIOBHE 3aa4M U
BBIIIOJIHUTD YEPTEXK, JaB ONMCAHUE BCEX IIOCTPOCHU,

- 3aIIMCaTh OTBET.

Pewenue 3aoau

OcyuiecTBisst peleHus 3aj1a4d o MaTeMaTUKeo0yJaroecs JOKHbBI 3HATh
HE TOJIBKO OOIIMI aJlrOpPUTM PELIEHUs 33a]ad, HO U YMETh padoTaTh ¢ YaCTHBIMU
CTPYKTypamu Ipoluecca pemenus 3aaad. [IpuseneM npumepsl Takux CTPYKTYD.

IIpaBuna pemeHus 3a1a4y

Oran 1.IloHATh CyTh 3a1a4N.

Otan 2.CoCTaBUTH IIJIaH PELICHUS 3aa4u.

Oran 3.Peann3oBarh IUIaH pELICHUS 3a/1a4U.

Oran 4.1IpoaHanu3upoBaTh NMOJYYEHHBINA PE3YIIBTAT.

Koumponvnasa paboma

KoHntposnbHas pabota siBiisieTcst pyOeKHON TOUYKON MPOBEPKH YCBOCHUS
OTJIEJIBLHOTO pa3jiesia yueOHOM NUCIUIUIMHBI U MO3BOJIIET BECTH ONEPATUBHBIM
KOHTPOJIb 32 JE€ATEIbHOCTHIO 00YYarOIUXCsl.

[Ipu moAroToBKe K KOHTPOJIBbHOU paboTe HEOOXOAUMO COCTABUTD CITHCOK
TEOPETUUYECKHUX BOIIPOCOB, IO KOTOPBHIM OyAET MPOBOAUTHCS KOHTPOJIbHAs padoTa.
XKenaTenbHO HE MPOCTO MPOAHATUZUPOBATH YUEOHUK WITM TETPA/lb, @ BEITUCATH UX
Ha OTJIEJBHBIN JTUCT OyMaru.

Heo0xoaumMo cTpyKTypUpOBaTh TEOPUIO, BBIACINB OCHOBHBIE ITOHATHS,
OIpEENICHMS], IPABUIIA U CBOMCTBA, Y Ka3aTh HOMEpPA CTPaHMI], II€ UX MOXKHO
HaAlTH B yueOHUKE.

Y6enurcst B TOM, 4TO BECh M3JIaraeMblii MaTepuaJl MOHATEH U YCBOECH, a
HY>KHbIE (POPMYJIBI U ONIpEIETICHUS BbIyUEHBI.

[TogoOpaTh K KaKIOMY MTPaBUITY UM CBOMCTBY MPAKTUYCCKUN TTPUMED UITH
3a/iauy, pa3o0path UX pelleHre, yoeauThCs B MPABUIIbHOCTH MOJYy4aeMOro OTBETA.

[ToTpenrpoBaThcs, peliuB HECKOJIBKO TEOPETUUECKU PA3HBIX 33JIaHUM.
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CTapaTBCH BCCraa JACpPiKaThb B I'OJIOBC aJITOPUTM PCHICHUA TCMATHYCCKUX
BaﬂaHHﬁ, CCJIM TaKOBOI'O HET, TO IIPH IMOATOTOBKE K KOHTpOJIBHOﬁ pa60Te I10
MAaTCMaTHKC HCO6XOI[I/IMO cro pa306paTB. OTO HE TOJILKO COKOHOMMT BpEMs BO
BPEM: BLITIOJIHCHU ITPEAJIOKCHHBIX ITPCIIOAABATCIICM SaﬂaHI/Iﬁ, HO U IIOMOXKCT B
TCX CUTyallUAX, KOI'ld ITaHUYCCKU BbUICTAKOT U3 I'OJIOBLBI, Ka3aJIOCh OBI 3ay4YCHHBIC

hopMyIIBL.

OueHouynble MaTepHuajbl NPU (POPMUPOBAHNH PaboUYeil MPOrpaMMbl
mucuuminebl I1J1.1 MaremaTuka

2 cemecTp

IIpakTuueckoe 3ansaTue NeS no teme: «IIpou3BoaHbIE 3J1IeMEHTAPHBIX
byHkumin»

Hean:

Cmyoenm Oondicer 3Hamb: 3HAUEHUE MAaTEMAaTUYECKON HAyKU NIl peLIeHMs
3a/lay, BO3ZHHUKAIOIIMX B TEOPUM M IMPAKTUKE; IIUPOTY U B TO K€ BPEMS
OTPaHUYEHHOCTh NPUMEHEHUS MaTeMaTHYeCKUX METOJOB K aHajuu3zy W
UCCJIEIOBAHMIO TIPOLIECCOB U SIBJIEHUI B MIPUPOJIE U OOIIECTBE;

Cmyoenm Oondicen ymemv: BBIYUCIATh IPOU3BOJIHBIE  JIEMEHTAPHBIX
(GyHKUHA, UCTIONB3YsI CIIPABOYHBIE MaTepUalbl;

UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHWS M YMEHHUS B IPAKTHUYECKOU
NEeSATEIbHOCTH U MOBCEIHEBHOM KU3HU JJISL:

¢ peuIeHus NPUKIATHBIX 337a4, B TOM YHCIIE COUUATbHO-2KOHOMUYECKHUX U
(bu3nyecKuX, Ha HaX0XKJIEHUE CKOPOCTH U YCKOPEHUS;

o TOHUMAaHMSI B3aUMOCBS3U Y4EOHOW AMCHMIUIMHBI C OCOOEHHOCTSIMU
npodeccuit 1 NMpodhecCHOHANBHOM JEeSATENIbHOCTH, B OCHOBE KOTOPBIX JEKaT
3HaHUA N0 Y4eOHOM TUCIUILINHE.

Cnpagounwviit mamepuan

®yuxkum | [Ipoussoj ®yuxnus IMpousBoan ®yuxkum | [IpousBoanas
a1 Had as a1
a
In x —_— C 0 CuU’
> 7 Cu
X
X X +V 1 i !
a a‘lna 0 1 8 U u'xv
k u-Vv uvV +uv’
|Og a X 1 1 X ka—l 9
xlna
u uv—uv’
sin x cosx (_j ’ 1 v v?
2 |\ 2 0
x=0
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COSX -sin X (\/;) x)0 L ' ' ,
3 ! 2Jx 1| flu)ex)| y'= 1) ¢(x
1
1 ' . .
tgx p— A ((kx+b)p) pk(kx+b)*™ ) arcsin x 1_x?
1 1 1
ctgx —ar . ofx ] 3 | arccosx | T o
1 ' 1 1
e e* 6 (;J v 4, | arcgx | T
YIIPA’KHEHUSA C PEHIEHUSAMU
Ipumep 1. Haiinure npoussoanyio Gpyukimu f(x)= x*(x —1)
Pemenne:
£(x)=((x-1)) = () (x-1)+ (x—1) x* =3x?(x—1)+ (L 0)x* =3x* —3x2 + x* = 4x* — 3,
Ilpumep 2. Haiigure npousBoaHyro GyHKIUH: ¢(y)= %
Pemenne:
(y)= (By—ZJ _(By-2)(1-4y)-(-4y) By-2) _30-4y)+4By-2) 5
1-4y (L-4yy @-4yy (@L-4yy
IIpumep 3. Haiiaute npon3BoaHy0 QYHKIHUH Y = (3x2 —1)5.
Pemenne:

O6o3naunm 3x*-1=u, Torma y =u°. Bocnomssyemcs popmynoit y',=y! -u..

Haiinem: y; =(u5)' =5u".
u, = (3x —1)’ —6x. Torma y,=5@3x*-1)-6x=30x(3x*-1f. W

!’

BOOOIIIE (u”) =n-u""-u’. Tlpou3BoaHYIO MaHHOH (YHKIMH HAXOIUM Cpa3y Kak
NPOM3BEJCHNE TPOM3BOJHON CTENEHHON (QYHKIMKM u° Ha TMPOU3BOIAHYIO OT
byHKIHN 3x? —1:
y' = (3¢ ~1F ) =5(ax? 1) - (3¢ ~1) =5(3x* ~1)' -6x = 30x-(3x* ~1)’

) 2
IIpumep 4. Haiitu npou3BoaHy0 QyHKIUHU: Y = 3\/(x2 —1) :
Pemienue: 3ameHuM KyOWMYeCKHMU KOpPEHb APOOHBIM IOKa3aTelaeM M IO

bopmyie: (uk) =ku“*-ukeR HaiiemM HPOHU3BOIHYIO CTETICHHU:
24 2 ! 4x 1 4x
y=(x =1 (x* 1) ==(x* -1)32x = —- = :
( ) ( ) 3( ) 3 %/X2 -1 3§/X2 -1
IIpumep 5. Halitu npou3BoHYI0 QYHKIUU: Y = Ig(5x2 +1)
1 ( )’ B 10x

Pemenne: y' =06 +1) = s 6 1 = o

IIpumep 6. Halitu npousBoaHy0 GyHKIUU: y =2-5* + 3.

Pemenue: y' = (2-5X +3ex) =2-5"In5+3e”.
Ipumep 7. Haiitu npousBoanyro GyHKmU Yy = ctg(2x —0,3).
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Pemrenne: y' = (ctg(2x—03)) = —m (2x-03) = —m.
JUJTAKTUYECKHUNA MATEPHAII

1. Haitinure nmpou3BOAHYIO KaXKI0M U3 JAHHBIX (PYHKIIHIA:

a)y=x";  6)y=sinx;  B)y=tgx;  1)y=e€’ n) y=2"

2. Haiinute mnpoM3BOAHYIO KaXKIOW W3 JaHHBIX (PYHKIMNA B yKa3aHHOU
TOYKE:

a) f(x)=Inx fl(l/z); 0) f(X)=logsx f '(1); B) f(X)=+/x f'(%);
r) f(X)=cosx f'(%); ) f(X)=ctgx f'(g);
3. Beruucaure mpon3BoHbIC:
a) y=3x2; 0) y=4x4; B) y=%; r)y=+v2x ; n)y=—-+3x; e) y=x+£ :
X
_x+3
xK) y= :
X
4. BeruuciauTe npou3BO/IHbIE:
a) y=2x%-3x+5; 0) y=2 —%—xz; B) y=4-x; r) y=x"-x’;
_ 5+ 3_i. —3/ = _i_
1) y=x"+2x - e)y=%x; K) y=+/x N

5. Haiinure mpon3BOIHYIO CIIOKHON (DYHKIIUH:
a)y:<J;+1T; 6)y:Vx5+1; B)‘y:V1+Vr; Flyz«x+D4—2T; )
y=¥2x*-1; e)y:—ll.
Jx+=
X

JMomamnss padora: Halimure npor3BOAHYIO JaHHBIX (DYHKITHI:

) 109 = (3x'- =) 6) f()= (3-5x+x2)® B) () =375
OrtBer: 7x%; OrtBer: 100(3-5x+x%)®(-5+2x);  Otaet: 21X6+i_§ :
x° e +1
DX =5~ ) f(x)=[ex _J
e 2x —x*
OTBeTi—W; Otger: m;

e) f(X) = tgx-cos’x, yKazaHue: y=sinxcosx=Ysin2x

_ 1-cosx
H{) f(X) B cosx+1

2sinx .
(1+cosx)

OtBeT: OTBeT:C0S2X;
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3) f(x) = 3% u) f(X) = 1g(5x*+1) K) f(X)=(2x +1)v1-2x

—Ax— 2 2
Orger; S—-20x OtBer: zlL; Orser: 4x-3" In3:
V1-2x (5x“+1)In10

IIpakTnueckoe 3ansaTue Ne9 nmo reme: «IIlpumeHeHue nHTErpaIa K
BbIYHMCJICHUI0 (PU3MYECKUX BeJMYMH U MJI0IAAe»

Hean:

® 3aKPENUTh NOHATHUE KUHTETPaAI;

® HAy4yuThCS NpUMEHATH popmyny HeroTona-Jleitbuuma

® HAy4HTHCS MPUMEHSATHh WHTETPAT K BBIYUCICHUIO (PU3MUECKUX BEIMYUH U
[JI0Ia e

OcCHOBHBIE ITANbI 3AHATHSL.

1.KpaTrkue TeopeTH4ecKHe MaTepHaJIbl M0 TeMe MPAKTHYEeCKOH padoThl.

1. Boiuucnenue niowaoeti niockux gueyp 6 0ekapmoasoui cucmeme KoOOpOUHam.

Eciu mnmockas ¢urypa (puc. 1) orpaHnyeHa JHHHSIMU Y = fl(x),

y= fz(x), IDI(S fz(x)z fl(x) IUTSL BCEX Xe[a,b], U MPSMBIMHA X =4, X:b, TO €€
b
IUTOIIAIb BBIUUCISACTCS 110 opmyiie. S = '[( fs (X) - fl(x))dx.

a
.v A

¥ =fi(x)

v =f(x)

Puc. 1

2.Bviyucnenue 06vemos men 8pawjeHusi.
Ecimu Tteno obpazoBano BpamieHneM BOKpyr ocu OX KpuBOIWHEHHON

Tparneiuy, OrpaHnYCHHON KpuBoi Yy = f (X), ocero OX u npsameiMu X=a, X=Db

(puc. 2), To ero 00beM BBIUUCTSAETCA TTO (OpMYIIE:
b

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

a
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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 PAOOTHI CHJIBI YAaCTO HCIOJIB3YETCS
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 OBKIKETCS O HEKOTOPOM JIMHMK M e¢ ckopocTh U = f(t) ects
naHHas (QyHKIUS BpeMeHW t, TO MyTh, MPOWUJEHHBIM TOYKON 3a MPOMEXYTOK

t
BpemenH [ty; to], S= [ f(£) dt.
2
2.JIpuMepbI THIIOBBIX PaCYeTOB.
Brinonnsiercs Bced rpynnoi BMECTE C PENOAABATEIEM.
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Ilpumepl. Haiitu 00bEéM NpomyKIHH, MPOW3BENEHHOW 3a 4 roma, eciu
¢byuknus Kod6a-/lyrnaca umeet BUI g(f) = (1+1)edr.
Pemenue. O0bEM npou3BeAEHHON MPEANPUATUEM MPOAYKIIMH PABEH:

M

0= +ne¥dt =1+ -i-e-‘fr— [ie-‘a_—;f; = 1 (562 1) —% e| 253-10°(vered)
N 3 L | 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 MpSMOW JOCTATOYHO JIBYX TOYEK, HalpuMep (0, 2) u

(-1 -1).

Haiinem koopmHatsl Touek My u M, mepecedenns napabomsr y=Xx?—2 u
npsMoit Y =3X+2.

JI71s1 3TOrO pelM CUCTEMY YPaBHEHHN

{y_xz_z’:x2—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, M1(-1,-1), M,(4,14).
[Tnomane nosydeHHou Gurypsl Hailaem no Gopmyse, B KOTOpOi
fo(x)=3x+2, fi(x)= x> —2, TOCKOIBKY  fo (x)>fi(x) mmt  Beex
Xe [—1, 4]. [Tomyuum:

4 4 2 3
S= J(3x+2—(x2—2))dx: I(Bx—x2+4)dx:(%—%+4x)
e}

-1

4

-1

2 3 o 2 _ 3
3 A -(-1)° (=Y +4-(—1)J:24—%+16—§—1+4:
2 3 2 3 3 2 3
65 3 125 5
=44 - == -2 20 (xB.cp
3 276 205 (men)
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— 4] y=-4

C| B 3
x=0 y=—4
Puc. 3

Ilpumep 3. Halitn oObeM Temna, MOTyUYEHHOTO BpalieHueM BOKpyr ocu OX
HUTYpBL, OrpaHUYCHHON THHISIMHI: Y = —4X°, Xx=0, y=—4.

Pemenue. IlocTporM KpUBOJIMHEMHYIO TpalelUI0, BpaLIEHUEM KOTOpPOU
MoJTy4yaeTcs Teyio BpareHus (puc. 3).
YroObl MONTyduTh 00BEM Teja BpalleHUs U3 o0beMa V) Tela, MOTy4eHHOTO

BpamicareM ¢urypsl OABC, BeruteM 00beM Vo Tena, MOIYYEHHOTO BpalllcHHEM
¢uryper  OAB. Torma wuckombii o0bem V =Vi—-V,. Tlo dopmyie

b 1

V = nj( f (X))2 dx. Haiinem V] u Vs V)= nj(—4)2 dx = n16x|t =167 (en.
a 0

o0beMa);

1 2 1 7
V, = nj(—4x3) dx = 16nJ. x%dx = 16nx7 = 16771 (ex. oobema);
0 0

V=V, -V, =16n- 16771 = 9—761t ~ 43,085 (exn. oobema).

Ilpumep 4. Haiitu paboTy, HEOOXOAMMYIO JJIi BBIKAUMBAHHSA BOJbBI U3
Oacceiina, uMeromiero  GopMmy MONMyHUINHAPA, JJIMHA KOTOPOTOo a
= 25 m, a panguyc R =20 m.

Pemenue. Ilpumem 3a X BBICOTY, HA KOTOPYIO HAJIO MOJHSATH BOAY, YTOOBI
BbIKauaTh ee¢ u3 OacceiiHa. PazoObem oObeM OacceliHa Ha CIIOM, TapaljieibHBIC

MOBEPXHOCTH BOJBI, TOJIIMHA KOTOPBIX dx, NAMHA @, mmpuHa 2VR? — X2,
HazoBeM X 371eMECHTapHBIMU CJIOSIMH.

O0BeM dJIEMEHTapHOrO CJos, Haxojsmerocs Ha riayomne x, dV = 2
aVR? — x2dx.

Jlis mogbeMa 3TOTO CJIOS BOABI HAa BBICOTY X HEOOXOIMMO BBITIOJHUTH
smeMeHTapHyl0  pabory dA = pgxdV = 2pg axVR? — x?d, 20e p — IUIOTHOCTH
BOJIBI.
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3HayuT, BCA pabora IO BBIKAUMBAHMIO BOABI M3  OacceilHa
3
A = 2 apg foRx VR? — x?dx. = — apg (g (R? — x2)5)|§ =
= 2 pgaR® = 7 pg25-20° = 222
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 ripu 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.
10 t* 10 10 000
Pemenne. S = fo 0,1t3dt = O,l: | 0- 0’1T — 0=250Mm.
3. Conep:xanue NpakTUYeCKOH padoThI.
1. BbluncauTh onpeaeaeHHbIE 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 Touka 3a 3 CEKYH[Ibl, CUUTasl 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, NIOTHOCTh B TOUKE X OMpeaessercs mo gopmynie 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
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3. JleiicTBUTEIbHBIC YHUCIIA.

4. CnocoObl 3aaHusi W CBOWCTBA UHCIOBBIX [OCJIEIOBATEIHLHOCTEM.
[ToHATHE O MpEaEe YUCIOBOU MOCIEA0BATEIbHOCTH

5. KommniekcHbie uucna. ['eomerpuueckas MHTEpHpeTaIiss KOMIUIEKCHOTO
4yucia ¥ €ro CBOKCTBA.

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

7. Kopuu. CBoiicTBa KOpHEH HaTypaIbHOM CTENIEHU U3 YKCTIa.

8. [Ipou3BogHbIE  CyMMBI,  TpPOU3BENEHHUS, YAaCTHOTO.  YpaBHEHHE
KacaTelabHOU K rpaduKy QyHKIIUH.

9. Crenensb ¢ parMoHaJIbHBIM NTOKa3aTEeNIeM, X CBOICTBA.

10.  IIpumeHeHue TPOU3BOAHOW K  HUCCIENOBaHHIO (QYHKIUH U
MTOCTPOEHUIO TPAPHUKOB.

11.  Crenenu ¢ JeHCTBUTEIBHBIMU MTOKA3aTEISIMHA U KX CBOMCTBA.

12.  IIpousBojaHbBIC CIOKHOW (QYHKIIMH U 0OpaTHON (DYHKITHH.

13.  Jlorapudm. Jlorapudm umcna. OcHOBHOE JorapupmMuUyYecKoe
TOXJIECTBO.

14.  Bropas npou3BojHasi, €€ reOMETPUUECKUI U PU3NUECKHUI CMBICI.

15.  ®yukuun. OcHOBHBIE MOHATHUS U onpeneaeHusi. CBONCTBA (PYHKIUU.

[IpomMexxyTkM MOHOTOHHOCTH, HauOOJbIIEe W HAUMEHbBIIEE 3HAYEHUS, TOUYKU
skcTpemyma. ['padudeckas nHTEpIpETALIHS.

16.  Hurerpan. OcHoBHble (¢GopMmynbl uHTerpupoBanusa. Dopmyna
Hgerotona - JleiitOuuna.
17.  OOpatubie pyHkiMu. OCHOBHBIE MOHATHS W omnpeneneHus. 'paduk

oOpatHoi GyHKIMU. ApudMeTnueckue onepanuu Haj QyHKkuusMu. CroxHas
GyHKLHS.

18.  BzaummHOe pacmoyiioKeHHe JBYX MPSIMBIX B POCTPAHCTBE.

19.  Crenennas QyHkius, e€ cBocTBa U rpaduKH.

20.  TlapannenbHOCTb MPSMOM U TJIOCKOCTH.

21.  TlokasarenbHas QyHKIUS, €€ CBOMCTBA U TpadUKH.

22.  TlapannenbHOCTb MJIOCKOCTEH.

23.  Jlorapudmuueckas GpyHkus, e€ cBoicTBa U rpaduKH.

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

25.  Tpuronomerpuueckue QyHKIIUH, UX CBOWCTBA U TPAPUKH.

26.  OOpatHble TpUTOHOMETpHUECKHE (DYHKIIUU, KX CBOMCTBA U TPApUKH.

27.  JIByrpaHHBIN yroi. YTod MEXIy MI0CKOCTSIMHU.

28.  PaBHOCWMIBHOCTH ypaBHEHHH, HEPAaBEHCTB, CHUCTeM. PalmoHalbHBIC

YpaBHEHUS U CUCTEMBI.
29.  llepneHIUKYISPHOCTH JIBYX MIOCKOCTEH.

30.  PanumonanbHbIe HepaBeHCTBA. OCHOBHBIC TPUEMBI UX PEIIICHUS.
31.  IlapamnenpHOE MPOCIIMPOBAHUE.

32.  HppauuoHaiabHbIC HEPABEHCTBA. OCHOBHBIC MPUEMBI UX PEIICHMUS.
33.  Bepmmnsl. Pé6pa. ['panu mHOTOrpanHuka. Pa3séprka.

34.  Tloka3atenbHble HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PEIICHUS.
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35.  MHororpaHHbi€ yIibl.

36. Brinykieie MHOTOrpanHuky. Teopema Ditnepa.

37.  OcHOBHBIEC MOHATHUSI KOMOMHATOPHUKHU.

38. Ilpusma. Ilpsimas u HakjoHHas mnpusma. [IpaBunbHas mnpusMa.
[11o1a16 TOBEPXHOCTH.

39.  ®opmyna 6mHOMa HhIOTOHA.

40.  CgoiictBa  OMHOMHUHAJIBHBIX KO3 duiHeHTOB.  TpeyrojabHUK
[Tackans.

41.  Ilapammenenunen. Ky6. [Tnomaas moBepxHOCTH.

42.  CoObITHE, BEpOSTHOCTh COOBITHS, CIOXXEHHE U YMHOXEHHE

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

44,  TlpeacraBineHue JaHHBIX (TaOJUIBI, JAUArpaMMmbl, Tpadukn),
reHepasbHas COBOKYITHOCTb, BHIOOPKA, CpefiHee apupMETHIECKOE, MEINaHa.

45.  TloHsATue 0 3aJa4ax MaTeMAaTUYECKON CTaTUCTHKHU.

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

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

48.  OO0BEM u ero uzmepenne. Popmyibl 00bEMaA KyOa, MPSIMOYTOIHHOTO
napasuieNienune1a, Ipyu3Mbl, IMIIHHAPA.

49.  OcHOBHOE TPUTOHOMETPHUECKOE TOXAeCTBO. DOPMYIBI MpUBEICHUSI.

50.  ®opmynbl 00BEMa MUPaAMHIBI H KOHYCA.

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

52.  IlpsmoyrosbHas CUCTeMa KOOPAMHAT B TMpocTpaHcTBe. Dopmyia
PACCTOSIHUS MEXKY IBYMSI TOUKaMHU.

53. IIpeoOpazoBanue CyMMbl TPUTOHOMETPUYECKUX  (DYHKIHMA B
pousBeJIeHUE U 00paTHO

54.  VYpaBHEHUE OKPYXKHOCTH, dJUIUIICA, C(PEephI, ITTOCKOCTH U MPSIMOH.

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

56.  Bextopsl. Moayns BekTopa. JleiicTBUS HaJl BEKTOPAMH.

57.  OOparHble TPUTOHOMETPUYECKUE (DYHKIIUH.

58.  Paznoxenuwe BeKTOpa MO HAIMPABICHUAM. YTOJ MEXIY BEKTOpaMHU.
[Ipoekuus BekTopa Ha 0cb. KoopauHaTel BEKTOpA.

59.  IIpocreiitmme TPUTOHOMETPHUUECKHUE YPABHEHUSI.

60. CkamsipHoe mnpou3sBeneHUE BEKTOpPOB. JleHCTBUA HaAJ BEKTOpaMH,

3alaHHBIMH CBOMMM KOOpJAWHATAMMU.

Oopazey IK3aMEHAUUOHHO20 OUIema

AMUXT — dunuan JIBI'YIIC B r. CBoOO1HOM

ITIIK MaremaTndeckux u Ne 1

IK3aMEHALMOHHBIA OUJIeT
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€CTECTBEHHBIX JUCLIUIINH 10 JUCIIATUINHE «YTBEpKIAIO»
2 cemectp, 2019-2020 yu. rox «MareMatuka»
JUTSL HATIPaBJICHHUS
IMOJATOTOBKH / /N.E. Unbuna
cueruanbpaoctu 23.02.06
TexHMUeckas IKCILTyaTalus =
MOJIBMKHOI'O COCTaBa 2020r.
JKEJIE3HBIX
JOPOT(3JEKTPOTOABUKHBII
COCTaB)

ITpencenarens IILIK

1.HCJ'II>I€ N pallMOHAJIbHBIC YK CJIA.

2.IlpocrTeiiire TpUroHOMETPUUECKIE HEPABEHCTBA

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

a) Z1t+ 2o

6) Z1- 2o

B) 71 Zp

r) Z]_/ Zy
4. Haiimute HanOosblliee 1 HaMMEHbIIee 3HaYeHUE PYHKIUN Yy = x° —3x°— 45x +
225 na nmpomexytke [0;6].

[IpenonaBatens /Kpacnonepora O.C./

3. TecroBbie 3aganns. OueHKa Mo pe3yjbTaTaM TeCTUPOBAHUS
[IpumepHbIe 3anaHKs TECTA:

logs 2
1. Yupocrurs eipaxenne; 109318109 ;2+5 %9

Bapuants otetos: 1) 10,2 2) 0 3) 4 4) —log,2

1\ 1
2. Pemuts HepaBeHCTBo:(—j > =

Bapuante! oteetoB: 1) (5+0) 2) (—;5) 3) (—o1)  4) (L+x)

a
3. VmpocTuTh BeIpaxeHue: 20’ 5 cosa -1

BapuanTtsl 0TBETOB: 1) 2C052% 2) ZSinz% 3) 2 4) 0

4. VYKaxuTte NpOMEXYTOK, KOTOPOMY NMPUHAJJICKUT KOPEHb YPABHEHUS:
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log ,

(x—2)=3

Bapuants! oteeto: 1) (10;13)

2) (%13)  3) (57)  4) (7;9)

x-1

5. Haiitu obnacts onpenenenus QyHkuun: Y =,/—

BapuanTtsl otBeToB: 1) (—00;—1)U[L;+0)

X+1

Jo(Lo) 4) (L]
Ya

Bapuants! otseros: 1) /a

%) a2 3)%

7. Pemmth Hepasercto: 109 (2x+3) > log; (x—1)

BapuanTe! otsetos: 1) (1;+00)

8. Pacronoxure B OpSIKE BO3pacTaHus BemuuuHbl: & =SiN 20, b=sin390,

c =sin370
Bapuante otBeToB: 1) a,b,C

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

Touke X=-1.

BapuanTtel oTBeTOB: 1) y=8x+2

y=6x—-1

2) (—o0;-1]u(1;+0)

2) (O4)  3) (+41)  4) (Hi+o)

2) a,c,b  3) cab

2) y=-8x+14

4) b,c,a

3) y=-8x+2

10. B npsimoyronsrnom mapaenenumneae ABCDAB,C D, yron ZBC,B, =55°.

Haittu yron mexay npsimeiMu CB u AA .
Bapuantsr orBeToB:1) 90°2)35°3)55°4)125°

3.2 CooTBEeTCTBUE MEXKTYy OAIBHON CUCTEMOM M CHCTEMOW OIICHUBAHUS 110

pe3ysibTaTaM TCCTUPOBAHUA YCTAHABIIMBACTCS ITOCPEACTBOM CHCI[}’IOHICI;‘I

4)

TAOJIULIBI:
OOBeKT [Tokazarenu YpoBeHb
Ouenka
OTICHKHU OIICHUBAHUS pPE3yNbTaTOB 00yUEHUS
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pE3yIIbTaTOB
oOyueHus

OO6yuaronuics

60 0a10B U MeHEE

«HeynosnerBopuTebHO»

Hwuskuit ypoBeHn

74 — 61 GayutoB

«yI[OBJ'IeTBOpI/ITeJIBHO»

[ToporoBsiit ypoOBEHb

84 — 75 GamnoB

«Xopouio»

[ToBbIlIEHHBIN YPOBEHB

100 — 85 OasuioB

«OTIUYHO»

Bricokuii ypoBeHb

4. OueHka oTBeTa 00y4aroNUIerocsi Ha BONMPOCHI IK3aMEHAIMOHHOT0 OWJIeTa
OreHka 0TBeTa 00yUaIOIIErocsi Ha BOMPOCHI 9K3aMEHAIIMOHHOTO OuieTa

ConepxaHue Kbl OICHUBAHUS
DJIEMEHTBI
HeynonerBoputenbH | Y 10BIETBOPUTETHH
OLICHUBAHUS Xopomo OTnruHO
0 0
CooTBeTcTBUE
OTBETOB [TonHoe He3nauutens | I[losHoe
3HaYUTEIbHBIE
dbopMyIUpOBKa | HECOOTBETCTBUE IO HbIE COOTBETCTB
MOTPELIHOCTH
M BOIIPOCOB BCEM BOIIpocam MOTPEIIHOCTH ue
(3amanmii)
CrtpykTtypa,
MOCJEI0BATENb
HOCTb U JIOTHKA CootBerct
OTBETA. He3naunrens BHE
[TonHoe 3HAYUTEITBHOE
YMeHue 4eTko, HOE KPUTEPUIO
HECOOTBETCTBUE HECOOTBETCTBUE
MOHSATHO, HECOOTBETCTB | IIPU OTBETE
KPUTEPHIO. KPUTEPUIO
IrPaMOTHO H 1€ KPUTEPUIO Ha BCE
CBOOOJTHO BOIIPOCHI.
u3JlaraTh CBOM
MBICJIH
[TonHoe
COOTBETCTB
YMmeHue
YmMenue ue
YBSI3BIBATH
YMeHue cBI3ath CBS3aTh JTaHHOMY
TEOPHIO C YMeHue cBa3aTh
. . | BOIIPOCHI TEOPUU U BOIIPOCHI KPUTEPHIO.
MIPAKTUKOM, TEOPHIO C MPAKTUKOU
IPAKTUKH TEOPHH U CrnocobHoc
B TOM YHCJIE B paboThI HE
MIPOSIBIISICTCS IIPAKTUKH B Th
obnactu MPOSIBIISICTCSL.
peKo. OCHOBHOM | UHTETPUPO
npodeccroHa
- MIPOSIBIISICTCS. BaTh
BHOU pabOTHI
3HAHHS

IIPUBJIEKAT
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b CBCIACHUA
n3
Pa3INYHbIX
Hay4YHBIX

chep

[Tpumeuanue: UTOoroBas omeHkKa POPMUPYETCs Kak CpeaHsiss apudmeTnyeckas
pEe3yJIbTaTOB DJIEMEHTOB OLICHUBAHUSA
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