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BCTYHI/ITCJIBHOG HCIIBITAHHUC IMPpOBOAUTCA B (1)OpM€ KOMIIBIOTCPHOT'O
TECTUPOBAHUS, B TOM YHUCJIC C UCIIOJIb30BAHUEM JUCTAHIMOHHBIX TEXHOJIOTHUH.

PA3JIEJIBI U TEMbI

Paznen 1. IlpeoOpaszoBanue apudmMeTHUYeCKHX ¢ ajJredOpamveckKux
BbIPaKEeHUH

Harypanbubie unucna (N). [Ipocteie 1 cocTaBHbIe uncia. Jlenurenb, KpaTHOE,
HauOONBIINN OO JeIuTeh, HAUMEHbIee o01iee kpaTHoe. [Ipu3Haku AemMMoCTH
Ha 2, 3, 5, 9, 10. lensie uncna (Z). Panmonansubie yucna (Q), aeHCTBUTEIbHBIC
gucina (R), wux nmpencraBiaeHme B BUAE JACCATHYHBIX  JpoOei. Momynb
JEUCTBUTEIBHOIO YHUCJIA, €r0 T€OMETPUYECKUH CMBICH. YHUCIOBBIE BBIPAKECHUS.
Bripaxkenuss ¢ mepeMeHHbIMU. DOpMyJbl COKpAlIeHHOro yMHO»KeHus. (CBoiicTBa
cTeneHer W JeicTBUsA ¢ apudmeTnueckumMu KopHsMH. CTENeHb ¢ paluOHATbHBIM
nokasareneM. Apudmerndeckuid KopeHb. JlelcTBus Hamx apudMETHUYECKUMHU
KOpPHSMHU.  YTPOIIEHHE HPPAIMOHAIBHBIX  alre0OpanvyecKux  BBIPAKEHUU U
BBIPAKECHUH, COACPHKAIINX HEU3BECTHOE MO 3HAKOM MOJIYJIA.

Pa3zpnes 2. PaunoHa/ibHbIe yPABHEHHUS

PaBeHcTBO, TOXAECTBO, ypaBHeHHE. PaBHOCUIBHBIE  ypaBHEHHsS W
HEpPaBHOCWIbHBIE TPEOOpa30BaHUsl NpPHU PEIICHUH ypaBHEHUU. JIuHelHble ypaBHe-
Hua. KBagparusle ypaBHeHusi. Teopembl Buera, npsmas u oOpaTtHas. PasnoxeHue
KBaJpaTHOTO TpPEXWICHAa Ha JMHEHHbIE MHOXHUTEIU. bUKBajpaTHblE ypaBHEHUS.
PannoHanbHble ypaBHEHUS.

Pa3nen 3. Auiredpanyeckue ypaBHeHUsI M CHCTEMbI YPaBHEHUI

UppanmonansHble ypaBHEHUS, 00JIaCTh JOMYCTUMBIX 3HaueHUU. CHUCTEMBI
ypaBHeHHI1. COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBbI YpaBHEHUH. OmnpenelieHHbIE U
HEONPEACICHHBIE CUCTEMBbI ypaBHEHHMI. CUCTEMBbl ABYX JIMHEWHBIX YPABHEHUH C
IBYMSl HEU3BECTHbIMH. PaznuuHble cnocoObl pemieHus. Pa3iauuHble CUCTEMBI
ypaBHEHUH (pallMOHATIbHBIE U UPPALIMOHAIILHBIE).

Pasnen 4. Anre6panyeckue HepaBeHCTBA

Uucnosele HEpaBEHCTBA, MX CBoMCTBA. HepaBeHcTBa ¢ OJHOM NEPEMEHHOM,
paBHOCHUJIbHBIE TPEe0Opa3oBaHUsl HEpaBEHCTB. PelieHue KBaJpaTHBIX HEPABEHCTB,
palMOHAIBHBIX HEpaBeHCTB. Meton uHTepBajgoB. CHCTEMbl palMOHAIBHBIX
HepaBeHCTB. PaBHOCHIIbHBIE ITpeoOpa3oBanus cucteM. COBOKYIHOCTh CUCTEM Hepa-
BEHCTB.

WppanmoHanbHbple HEPABEHCTBA M UX cucTeMbl. OOIacTh JOMYyCTHUMBIX 3HA-
yeHuil. HepaBeHcTBa, coaeprkamye 3HaK MOLYJIsl, U X CUCTEMBI.

Pa3pgen 5. Tpuronomerpuyeckue BbIPpaKeHUs, YyDABHECHUS U HEPABECHCTBA

[lonarue yrima u JIyru, MX TpaaycHas W paauaHHas mepbl. OmnpeneneHue
TPUTOHOMETPUUECKUX (HYHKIIMA YHCIOBOTO apryMEeHTa: CHHYCa, KOCUHYCa, TAHTE€HCa
M KOTAHIreHca. DBpluncieHne 3HAYEeHWM TPUTOHOMETPUYECKUX  BBIPAKEHHUM.
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3aBUCUMOCTh MEX]y TPUTOHOMETPUYECKUMHU (PYHKIUSIMH OAHOro aprymenra. Oc-
HOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. UETHOCTh, HEUETHOCTh. [lepHOaNYHOCTD.
@opMyinbl  cinoxeHus. PopMynbl TpuBeAeHUs. TpuroHoMerpudeckue (yHKIMH
JIBOMHOTO ¥ TOJIOBUHHOrO aprymeHTa. I[IpeoOpa3zoBaHue cymMMbl M Pa3HOCTH
TPUTOHOMETpUUECKUX (YHKIMA B TpousBeneHue u oOpatHo. OmnpeneneHue
OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKIMH: apKCHHYyCa, apKKOCHHYCa, apKTaHIeHCa,
apKKOTaHI€HCa.

Pemienne npocTedInX TPUTOHOMETPUYECKHX YypaBHEHUU. OCHOBHBIE THIIBI
TPUTOHOMETPUUYECKUX YPABHEHHUI W METOJIbI UX pELICHUs. Y PaBHEHHMS, COAEpKALIUE
oOpaTHble TpUrOHOMETpUUeckre PyHKuuu. TpuroHomeTpudeckue HepaBEeHCTBA.

Paszpnes 6. Jlorapudmuyeckue U nokasareabHbIe BbIPAKEHHUS, YPABHCHUS,
HEepPaBEeHCTBA U CUCTeMbl YPaBHEeHU I

Jlorapupmel. Jlorapudm npousBeneHUs, YACTHOTO, CTENEHH U KOPHS.
OcHoBHOe sorapupmMuyeckoe ToxaecTBO. Ilepexoxq K HOBOMY OCHOBAaHHMIO.
[TorenupoBanue. [IpeoOpa3oBanue mokazaTeiabHbIX BbipakeHuil. [IpeoOpazoBanue
CMEUIaHHBIX BbIPAKEHUU.

[Toka3zaTenbHble ypaBHeHUS. [IpreMbl 1 METOMIBI peLLICHNUS.

[TokazarenbHble HepaBeHCTBA. Jlorapudmuueckue HepaBeHCcTBAa. CMelIaHHbIE
HepaBeHcTBa. Jlorapudmuueckre u nokasaTelibHble CUCTEMbl YPaBHEHUH.

Paznen 7. ®ynukuuu u ux rpapuxu. Ucciaenosanue pyHkumi

[TonsiTue 4yucnoBol (GYHKIUHU, CIOCOOBI 3aJaHUsi, OOJACTh OIpPEIEICHHUS,
obOnactp 3HaueHud ¢yHkuuu. ['padux Gynkiuu. OOmue cBoicTBa (GYHKIMU: MPO-
MEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH, OTPaHHMYEHHOCTb, YETHOCTb, HEUET-
HOCTb, IepHOANIHOCTD. [ToHsTHE 00paTHOM QyHKkImH. ['paduku mpsmoit n 06paTHOI
¢bynakun. IlpeobpazoBanns rpa@ukoB (pyHKIMNA: CIBUT BIOJIb OCEH KOOpPAWHAT,
pacTsDKeHHE W C)KaThe BIIOJNb OCEl KOOpPAMHAT, MPEoOpa3OBaHUs, CBSA3AHHBIE C
HAJIMYUEM 3HAKa MOJYJISL Y apryMeHTa Win QyHKIUH.

Paznen 8. Hauasia maTeMaTH4eCKOro aHajmM3a

[IpousBonnas byHKIMH, OINpEIETICHHUE. OcHOBHBIE MpaBuIIa
muddepenuupoBanus. [IporusBoaHass cyMMBbl, pa3HOCTH, MPOU3BEACHUS U YACTHOTO
nByx ¢yHkuuid. Talnaua NpoW3BOAHBIX OCHOBHBIX D3JIEMEHTAPHBIX (QYHKIUH.
[IpousBogHasi cinokHOM (PYHKIMU. YpaBHEHHE KacaTelbHOW K rpaduKy (QyHKIUU.
MakcumMyMbl U MUHUMYMBI (9KCTpEMYMbI) (DYHKIIMH, TPOMEXYTKHA BO3PACTAHUS U
yObiBaHus. OOmiasi cxema HCClIeAOBaHUS (QYHKIMH M TOCTPOSHUS TpadUKoB.
Haxoxnenre HauboIbIIero 1 HaMMEHbIIEro 3HaYeHU (PyHKIIUK Ha OTpe3Ke.

[TonsTue mepBooOpasznoit. [IpaBuna HaxoxaeHus nepBooOpazHoi. [lonsTue
uHTerpana. [lnomans KpUBONIMHENHON TpaNlELUH.

Pazgen 9. Ilporpeccun

[TonsiTie 0 YMCIOBOM MOCIEAOBATEIBHOCTH M crocolax ee 3agaHus. Apud-
METHYeCKas Iporpeccus, ornpenesieHue u ceorictsa. Gopmyiia n-ro 4jaeHa U CyMMBI
IIEPBBIX N WICHOB Iporpeccuu. l'eomerpuueckass IPOrpeccus, ONPEAEIICHHUE,
ceoiictBa. PopMysa nN-ro wWieHa U CyMMbl IIEPBBIX N WIEHOB Iporpeccuu. becko-



HEYHO yObIBaIOIIasi FeOMETpUUecKasi IpOrpeccus, ee CyMmma.

Pa3gea 10. TexkcToBEBIE 3a1a4H

3agaunm Ha JBW)KEHHE, pabOTy M TPOU3BOJAUTEIBLHOCTH Tpyda. 3ajayd,
CBSI3aHHBIC C TIOHSATHEM «KOHIIEHTpAIUs» U «IPOIEHTHOE CoJiepkaHue». 3ajaun Ha
MPOIEHTHBIN MIPUPOCT U BHIYUCICHUE CIOKHBIX MPOLICHTOB.

Pazgen 11. DjemMeHTbI KOMOMHATOPHUKH, CTATUCTUKH W TeOpPHH
BEPOSITHOCTEM

OneMeHThl KOMOWHATOpuku. I[loouepenHpli U OJHOBPEMEHHBIM BBHIOOD.
dopMyJIbl UKCIIa COYETAHUM U ITIepecTaHOBOK. buHOM HbroTOHA.

DJIeMEHThl TEOPUH BEPOSITHOCTEH CTAaTUCTUKHU. TabiauyHoe U Tpaduyeckoe
MPEJICTABICHUE JaHHBIX. YHUCIOBBIE XAPAKTEPUCTUKHU PSIIOB JAHHBIX. BeposiTHOCTH
coObITuil. Microsib30BaHNEe BEPOSTHOCTEN U CTATUCTUKYU MPU PEIICHUU 3aa4.

Paszpnes 12. Ilnanumerpus

HauanbHble reomeTpudeckue cBe/ieHus (mpsimasi, OTpEe30K, yroJi).

TpeyronpHuku. [ Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.

[TapannensHblie npsimble. [Ipu3Haky napamienbHOCTH IPSIMBIX.

[IpaBunbpHbIN TpeyroiabHUK. PaBHOOEIPEHHBIA TPEYTOJBHUK M €r0 CBOICTBA.
Menuana, buccekTpuca, BbICOTa TPEYTrOJIbHHKA.

Paznuunble reomerpuueckue ¢GuUrypsl Ha IUIOcKOCTH. Ilapamienorpamm,
CBOMCTBAa M MpU3HAKKU Mapajuienorpamma. [IpsMoyroiabHUK, poMO, KBajapar, Tpa-
neuus. [lmomanuy.

[IpAMOYTOJIBHBIN TPEYTOJBPHUK U METPUUYECKUE COOTHOLIEHN B HEM. Teopema
[Tudaropa. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

OxkpyxHocTb, Kpyr. Llentp, xopna, nuamerp, paauyc. KacarenbHas K
OKpY>XHOCTH. [{yra okpykHOCTH. CEKTOp.

[Tono6ue. [Togo6ubie urypsl. OTHOIIEHUE TIJIOMIAICH MOJOOHBIX QUTYD.

Teopembl CHHYCOB M KOCHHYCOB. Pellienue TpeyroibHUKOB.

BrnucanHble W ONKMCaHHBIE MHOTOYTOJBHUKU. CBOWMCTBO YETBIPEXYTOJIbHUKA,
BIIMCAHHOTO B OKPY>KHOCTb. (CBOWMCTBO YETBIPEXYTOJbHUKA, OIMCAHHOIO BOKPYT
OKPYKHOCTH. OKpYHOCTb, BIIHCAHHAs B TPEYrOJbBHUK, €€ LEHTP W pajauyc.
[Inomanp TpeyrojibHHKA, MapajenorpamMmma, pomOa, MpsSMOYTOJbHUKA, Tpareluu.
Jlnuna okpyxHOCTH. [lmomane kpyra, riomaab ceKTopa.

Pa3znes 13. BekTopbl HA IVIOCKOCTH M B POCTPAHCTBE

BekTophl Ha MIIOCKOCTH U B MPOCTPAHCTBE, JTUHEWHBIEC ONEPALMU HAJl BEKTO-
paMHU: CIIOKEHHE, BBIYUTAHUE, YMHOKEHUE HA 4YMCI0. MeToa KOOpAMHAT Ha ILIOC-
KOCTH M B IPOCTpaHCTBE. PaccTosiHne MeXay TOYKaMHM Ha IJIOCKOCTH U B IIPO-
CTpaHcTBe. JIMHEWHbIE omnepaluyd HaJl BEKTOpaMHU B KOoopAuHATHOW (opme. JlnnHa
BekTOpa. CKalasipHOE NMPOU3BENECHUE BEKTOPOB, €TI0 CBOMCTBA. YTOJ MEXKIY BEKTO-
paMH. Y cIIOBHS NEPHEHAUKYIISIPHOCTH U KOJUTMHEAPHOCTH BEKTOPOB.

Paznen 14. Crepeomerpust



[IpsiMble ¥ MIIOCKOCTH B IMTPOCTPAHCTBE. YTOJ MEXAY MPSMON U INIOCKOCTBIO.
JIByrpaHHbie yribl. JIMHEWMHBIA yroy ABYTPaHHOrO yria. [lepreHauKyIaspHOCTh ABYX
IUIOCKOCTEN. B3aMMHOE pacmoyio:KEHUE IBYX MPSIMBIX, IBYX IUIOCKOCTEH, MPSAMOMN U
IJIOCKOCTH B TMPOCTPAHCTBE. YTOJ M PACCTOSHUE MEXKIY CKPEIIMBAIOIINMUCA
npsAmMbIiMU. [Ipr3HakyM napamienpHOCTH NPSIMOM M IUIOCKOCTH, ABYX IUIOCKOCTEM.
[Ipu3Hak TEPNEHAUKYJSIPHOCTH TPSAMOM H  IUIOCKOCTU. TeopemMa o0  Tpex
NEPIEHAUKYJISIpaXx.  YTOJI — MEXAy  OpsAMOM M IUIOCKOCThIO.  [Ipu3Hak
MEPIEHAUKYIJSIPHOCTA ABYX IUIOCKOCTeW. MHororpannuku. [Ipusma, Buabl npusm:
npssmMas M OpaBWIbHAs ~ OPU3MBbI,  Napajulelenune],  IPSIMOYTOJIbHbIN
napawenenunen. [lupamuna. Ilnomaas moBepxHOCTM W 00BEM MPHU3MBI, Tia-
pauienenuneaa U nupamuael. Tena BpaieHus (MUIUHIP, KOHYC U 1map). [lnomans
MOBEPXHOCTU U 00bEM LWIMHJpA, KOHYyca, ycedeHHOoro konyca. Cdepa, mapoBoi
CEKTOp, apoBoi cermeHT. [lnomanp noBepxHoctu cheprl, 00beM HIapa.

INKAJIA OHEHUBAHUA BCTYIIUTEJIBHOTI'O NCIIBITAHUSA

1. BcerynutenbHOE HCTBITAHUE COCTOUT M3 25 OAMHAKOBBIX IO YPOBHIO CJIOKHOCTHU
3aJaHuH.

2. 3a BepHOE BBINOJHEHHE KaXKIOTO 3aJaHus IMOCTyHaromuid momydaer 4 Oamra. 3a
HEBEPHBI OTBET WM €ro OTCYyTCTBHE BbIcTaBisieTcsi (0 OamuioB. MakcumanbHOE
KOJIMYECTBO OajloB, KOTOPOE€ MOXET TOJYYUTh TMOCTYMAIOIINK, MPaBUIBHO
BBIITOJIHUBIINH Bee 3amanus, coctasisger 100 O0anioB.

[TpoaomKUTENbHOCTh BCTYNUTEIBHOTO UCTIbITaHus — 120 MunyT (2 yaca)

Cmcoxk HCTOYHHUKOB

1. AmamoB II.A., Konsrun FO.M., TkaueBa M.B. u ap. MaremaTtuka: anredpa u
Hayaja MaTEeMaTU4YeCKOro aHaims3a, TeoMmeTpusa. AnreOpa W Hadaia
MaTeMaTUYeCKOro aHanu3a (0a30BbIA U YIIIyOJICHHBIH ypOBHH): YUYEOHHK. —
M.: [IpocBemienue, 2022. — 287 c.

2. T'eomerpusi. Artanacsu JI.C. u np. (10-11) (bazoBwiit/YrayOnéHnabiii):
VYuebnuk. — M.: [IpocBemenue, 2022. — 463 c.

3. Mepsnsak A.I'., Homuposckuii [{.A. TlonsikoB B.M. Marematuka. Anrebpa u
Hayajga MaTeMaThudeckoro aHanuza. 11 kmacc. YrmyOnenusiii ypopeHb. @I'OC
VYuebnuk -M. IIpocsemenue/Bentana-I"pad, 2021. — 416 c.
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Anrebpa m Havanma martematmdeckoro anamm3a. 10-11 xmacc. (6a3oBblif U
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