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1. losicHUTEILHASA 3aNIMCKA

Pabouas nmporpamma no yueOHomy mnpenmery «Marematuka» (yriayOJeHHbBIN YypOBEHb)
(mpenmeTHas obnacTh «MaTemaTuka U MHPOpPMATUKaAY) (J1ajee COOTBETCTBEHHO — Mporpamma)
paspaborana Ha ocHoBanuu TpedoBanuii GI'OC COO, ®OIT COO u ®I'OC CIIO, B ToM uncie
JIOKAJIbHBIX aKTOB KOJIJIEJKA JUIs pealn3alii 00pa3oBaTeIbHON MPOrpaMMBbl 110 CHEUaTbHOCTH
44.02.06 IlpodeccuonanbHoe oOydeHue (IO OTPACISAM), BKIIOYAET MOSCHUTEIBHYIO 3aIUCKY,
cojJiepkaHue OOYy4YeHMs, IUIAHUPYEMbIE pE3yJIbTaThl OCBOEHHS MPOTPaMMbl, TEMAaTHYECKOE
IUTAHUPOBAHHUE.

B pazgenax pabouell  mporpamMmbl  BBIIEIEHO — KVpcugom  NpohecCHOHAIBHO
OPUEHTHPOBAHHOE COJIEp)KaHUE IPEAMETa, HalpaBICHHOE Ha HHTErpalyuio C COAEpKaHHEM
o01enpodecCHOHATBHBIX JUCUUIUIMH U MPO(ECCUOHATBHBIX MOJTyJICH.

[IporpaMMa 1o MaTeMaTWKe YINIyOJE€HHOTOo YPOBHSI Jjsi OOydalolluMXcsi Ha YpOBHE
cpeaHero ofmiero oopazoBaHMs pa3padoTaHa ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHUH,
MPEeIbABISEMBIX K MaTeMaTHUECKOMY O0Opa30BaHUIO, U TPaTULUil pOCCHICKOr0 0Opa3oBaHUS.
Peanuzanuss  mporpaMMbel 10 MaTeMaTHKe — 00ecleuMBaeT  OBJAJEHHE  KIIIOYEBBIMHU
KOMIIETEHIUSIMH, COCTaBJISIOUIMMH OCHOBY Ui CaMOPa3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHus,
LIEJIOCTHOCTh  OOILIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEIBHOTO PAa3BUTUS JIMYHOCTH
oOydJaronuxcs.

B nporpamme no maremMaTMKE YUYTE€Hbl MJAE€M M TOJOXKEHUS KOHLIENIUU pa3BUTUA
MareMaTtuueckoro ooOpaszoBanusi B Poccuiickoit ®enepanun. Maremarnueckoe 00pa3oBaHUE
JOJDKHO pemaTh 3ajady oOecrneyeHus HeoOXOAMMOro CTpaHe 4Hciaa 00ydaroluxcs,
MaTeMaTHyecKas MOJrOTOBKAa KOTOPHIX Oblaa Obl JOCTAaTOYHA VIS IPOAOKEHUS O0Opa3oBaHMS
[0 pa3IMYHbIM HalpaBJICHMUSAM, BKIIOUYAs INPENOJABAHME MATEMAaTHKH, MaTeMaTH4YECKHE
uccienoBaHus, padboTy B chepe MHPOPMALIMOHHBIX TEXHOJIOTUHN U IPYTUX, a TAKXKE 00eCIeUeHHSI
UL KaXIO0ro oOydaromierocs BO3MOXKHOCTHU JIOCTHMIKEHHS MaTEeMaTH4eCKOM MOJIrOTOBKH B
COOTBETCTBUH C HEOOXOIUMBIM eMy ypoBHeM. Ha perienue 3Tux 3a1ay HalesneHa nporpamma 1o
MaTeMaTHKe YIiyOJIeHHOTO YPOBHSL.

HeobxonumMocTh MaTeMaTH4ECKON HOArOTOBKU 00YyCJIOBJI€HAa 00YCIIOBIEHO POCTOM 4YHCIIa
CMELMAIbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM INPUMEHEHHEM MaTeMaTHKu (B cdepe
SKOHOMHUKH, OHM3HECe, TEXHOJOTHYECKUX O00JIacTsIX, TryMaHuUTapHbBIX cdepax). KomuuectBo
oOyyaromuxcs, JUid KOTOpPBIX MaTeMaTHKa CTaHOBUTCA (yHAaMEHTOM 00pa3oBaHus,
IJIAHUPYIOIINX 3aHUMATHCSI TBOPUYECKOM M MCCIIEIOBATEIHCKON paboTO# B 00J1aCTH MaTEeMaTHKH,
UHPOPMATUKH, (PU3MKH, SKOHOMHUKHM M B JPYIHMX O0JAcCTAX, YBEIMYMBACTCS, B TOM YHCIE C
y4eToM OO0ydyarouxcs, KOMy MaTeMaTHKa Hy’)KHa JJIs HCIOJb30BaHUS B mpodeccusix, He
CBSI3aHHBIX HENOCPEACTBEHHO C HEM.

[TpuxnagHas 3HAYUMOCTh MaTE€MaTHUKU OOYCIIOBJIEHA TE€M, YTO €€ MPEIMETOM SIBIISIFOTCS
(byHIaMeHTaJIbHBIE CTPYKTYpbI HAIllero MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJIUYECTBEHHbIE
OTHOILIEHUS, (PYHKLIMOHAJIbHBIE 3aBUCUMOCTH U KaTErOPUU HEONPEEIIEHHOCTH, OT IPOCTENIINX,
YCBAaWBAaEMbIX B HEMOCPEJICTBEHHOM OIBITE, JIO0 JOCTATOYHO CIIOXKHBIX, HEOOXOAMMBIX IS
pa3BUTHSI HAyYHBIX W TEXHOJIOTMYECKHUX HJel. be3 KOHKpEeTHBIX MaTeMaTHUYeCKHUX 3HAHUM
3aTpyJHEHO IIOHMMAHUE IPHUHLMIIOB YCTPONCTBA M HCIIOJIB30BAHUS COBPEMEHHOW TEXHHKH,
BOCHPUATHE M HHTEPIIpPETalys PasHOOOpPa3HON COIMAIbHOM, YKOHOMUYECKOM, MOIUTHYECKOMN
uHpopmanuy, Manod(p(eKTuBHA IOBCEIHEBHAs IpaKTUYecKas AeATeNIbHOCTh. Bo MHOrux
cdepax npodecCuoHaIbHON eI TeIbHOCTH TPEOYIOTCSI YMEHHUS BBIIOJIHATH PacyeThl, COCTaBIISTh
QJITOPUTMBI, MPUMEHATh (OPMYJbI, IPOBOJUTH IEOMETPUUYECKHE HM3MEPEHHUS MU IOCTPOCHUS,
4YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH M MPEACTaBIATH HH(OpPMAaLMIO B BUAE TaOIuL,
JMarpaMM H rpauKoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHI.


https://login.consultant.ru/link/?req=doc&base=LAW&n=364850&dst=100007

OfHOBpEMEHHO C pacHIMpeHueM cdep MpPUMEHEHHs MaTeMaTHMKH B COBPEMEHHOM
o0miecTBe Bce 00Jee BaXKHBIM CTAHOBUTCS MATEMAaTUYECKUI CTUITb MBILIUICHUS, TPOSIBIISIFOIIMICS
B ONPEJECIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B npolecce n3ydyeHns MaTeMaTHKU B apCEeHal IPUEMOB
1 METOJIOB MBIIIJICHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLHUS U JAETyKIHS,
0000IIeHne ¥ KOHKpeTH3allus, aHajlu3 W CHUHTE3, KIacCUpUKalMUig M CUCTeMaTU3alus,
abctparupoBanue U aHaiorus. OOBEKTHl MaTeMaTHYECKMX YMO3AaKIIOUYEHHUH, NpaBHJa HUX
KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHHUsT (OpMyIHpOBaTh, 0OOCHOBBIBATH M JIOKa3bIBaTh CYKJIEHHUS, TEM CaMbIM (POPMHUPYIOT
JIOTHYECKUI CTWUJIb MBIIICHUS. Benymias poib NpUHAIICKUT MaTeMaTHke B (OPMHPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS] U BOCIIMTAHUM YMEHUH JeMCTBOBATh MO 3aJlaHHBIM
aJIropuT™MaM, COBEPLIEHCTBOBATh M3BECTHBIE M KOHCTPYMPOBaTh HOBBIE. B mpouecce perieHus
3aJa4 - OCHOBBI Ui OpraHU3aluu Y4YeOHOH [eATelNbHOCTH Ha YypOKax MAaTeMaTUKU -
pa3BHUBAIOTCS TBOPUYECKAs U IPUKJIAHAS CTOPOHBI MBIIIIJIEHUS.

OOyueHne MaTeMaTHKE JaeT BO3MOXKHOCTh pa3BUBaThb Yy OOYYalOUIMXCS TOYHYIO,
palroHaIbHYI0 U HHPOPMATUBHYIO peub, YMEHUE OTOMpPATh Hanbosee MOAXOSIINE SI3bIKOBBIC,
CUMBOJIMYECKHE, Tpaduueckue CpelIcTBa JIs BbIPAXEHHUS CYXICHUH U HarsAHOTO UX
IIPEJICTaBICHHUS.

HeoOxoaumMbpIM KOMIIOHEHTOM O0IIel KyJbTYphl B COBPEMEHHOM TOJKOBAaHUU SIBISETCS
ofI11ee 3HAKOMCTBO C METOJaMM TO3HAHUS JICHCTBUTENBHOCTH, MPEJICTABICHHE O MpeAMETe U
METOJIe MaTeMaTUKH, €ro OTJIWYMIX OT METOJIOB €CTECTBEHHBIX M T'YMaHUTApHBIX HaykK, 00
0COOEHHOCTSIX MPHUMEHEHMs MaTeMaTUKU I pPEUIeHHs HAy4yHbIX W MPUKIAJHBIX 3ajad.
Matematuueckoe oOpa3oBaHME BHOCUT CBOM BKJIaa B (opMupoBaHHE OOIIEH KyJIbTypbl
4eJI0BEKA.

W3ydyeHne MaTeMaTWKH CHOCOOCTBYET  ACTETHMUECKOMY  BOCIHMTAaHHIO  YEJIOBEKa,
IIOHMMAHHUIO  KpacoTbl M  M3fALIECTBA MAaTEMAaTUYECKUX  PACCYKICHHUH, BOCIPHUITHIO
reoMeTpUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.

[IpuoputeTHBIMH 1ENAMU OOyUYEHHsSI MaTeMaTHKE Ha YIIyOJIEHHOM YPOBHE MPOJOIDKAIOT
OCTaBaThCA:

¢opMHpOBaHHE  LEHTPAIbHBIX  MaTeMaTHMYECKHMX  MOHATHH  (YuCio,  BEIMYUHA,
reoMerpuyeckas (Qurypa, nepeMeHHas, BepOATHOCTb, (PYHKIMs, NPOU3BOJHAS, HWHTErpal),
o0ecreynBaomuX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa30BaHUs
oOydJaronumxcs;

HOJBE/ICHUE OOYYarOUIMXCs Ha JAOCTYIHOM JJIsi HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTEeMaTHUKU U OKPY>KAIOIIEro MHpa, MOHUMAHHIO MaTeMaTHKW KaK 4acTd oOImed KyJIbTYphl
4eJI0BEYECTBA;

pa3BUTHE  WHTEJUIEKTyaJIbHBIX W TBOPYECKHUX  CIOCOOHOCTEM  oOywarouuxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHNH, KpUTUUYHOCTH MBIIIJIEHUS, HHTEpECa
K U3Y4YEHHUIO MaTeMaTUKH;

¢dopmupoBaHue (HyHKIIMOHAIBHOW MaTeMaTUYeCKOH I'paMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYECKUE AaCMEKThl B pEalbHbIX J>KU3HEHHBIX CHUTyalUsX M TOpU H3YUYEHUH APYTUX
yUeOHBIX MPEIMETOB, MPOSIBICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (popMyIupoBaTh UX Ha
S3bIKE MaTeMaTUKH U CO3/laBaTh MaTeMaTHYeCKUe MOJIeIH, MPUMEHSTh OCBOECHHBIN
MaTeMaTHYECKUN anmapaT = JUld = pelICHHA [IPAKTUKO-OPUEHTUPOBAHHBIX  3aJad,
MHTEPIIPETUPOBATH U OIICHUBATDH MOJIyYECHHbIE PE3yJIbTaThI.

OCHOBHBIMU JINHUSIMH COJIEP>KaHHsI MAaTEMAaTUKU YIIIyOJIEHHOTO YpOBHS siBisitoTcs: "Yuncna
n Bbluucienus", "Anredpa" ("Anredpanueckue BbIpakeHUd", "YpaBHEHUS M HepaBeHCTBA'),
"Hauana matematuueckoro ananuza", "I'eometpus” ("['eomerpuueckue Gpurypsl 1 ux cBoiicraa,
"Usmepenue reomerpuyeckux BenuuuH'"), "BeposTtHocTh W cratuctuka". JlaHHBIE IMHUH
Pa3BUBAIOTCS MapayIeNIbHO, KakJash B COOTBETCTBHUM C COOCTBEHHOM JIOTMKOW, OJHAaKO He
HE3aBUCUMO OJHA OT JAPYroil, a B TECHOM KOHTAaKTE€ WU B3aumojaeicTBuu. Kpome s3toro, ux
OObEIUHIET JIOTHMYECKash  COCTAaBIJIAIOLIAsl, TPAJUIMOHHO TMpHUCyIIas MaTeMaTHKe |
MIPOHU3BIBAIOIIAS BCE MaTeMaTHYECKHE Kypchl U cojiepkaTenbHble TUHUN. CPopMyTupoBaHHOE
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TpeOoBaHue "yMEHHe ONepHpOBaTh MOHATHAMU: OIpEJeNIeHHE, aKCHoMa, TeopeMa, CIEICTBHE,
CBOMCTBO, IPHU3HAK, J0KA3aTeIbCTBO, PABHOCHIIbHBIE (POPMYIUPOBKH, YMEHUE (HOPMYIUPOBAThH
o0paTHOE€ U TPOTHUBOINOJIOKHOE YTBEpXKJEHHE, MPUBOAUTH NPUMEPbl U KOHTPIPUMEDHI,
UCIOJIb30BaTh METOJI MaTeMaTHMYeCKON HWHAYKLWHU, MPOBOJUTH JOKa3aTENIbHbIE PaCCyKICHUS
IIPY pPEUIEHUH 3aJa4, OLICHUBATh JIOTUUECKYIO ITPABIIIBHOCTb PACCYKIEHUI" OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a (opMHpOBaHHE JOTMUECKUX YMEHHM pacrhpeaenseTcss Mo BCEM Trojam
00y4eHUsI Ha ypPOBHE CPETHETO O0IIEro 00pa3oBaHusl.

Marematuka siBisieTcsi 00s3aTeNbHBIM NPEIMETOM Ha JIaHHOM YpOBHE 0Opa3oBaHUS.
Hacrosmeit nmporpaMMoii mo MaTeMaTuke NpeaycMaTpUBaeTCs M3yueHHE yueOHOro mpeamMeTa
"MatemaTtuka" B paMKax Tpex yueOHbIX KypcoB: "AnreOpa M Haudajga MaTeMaTHYECKOIO
anaimza", "['eomerpus”, "BepostHocTh n cratuctuka'. @opMHpoBaHHE JOIMUECKUX YMEHMU
OCYLIECTBIISICTCSI Ha MPOTSHKEHWH BCEX JIeT OOydYeHHsl Ha YPOBHE CpEIHEero oOILIero
00pa3oBaHMsl, a HIIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJIEP’KaHUE BCEX HA3BAHHBIX BBINIE YUEOHBIX
KypCOB.

2. COAEP KAHUE OBYUYEHUA
Y4eOHbIX Kypc ""AJiredpa U HaYaIa MATEMATHYECKOr0 aHaau3a'"
"Yucaa u Bpluucjaenus"

Panmonaneubie yncina. OOBIKHOBEHHBIE M JIECATHUYHBIE NPOOH, MPOICHTHI, OECKOHEUYHBIE
nepuoanueckue Apoou. [Ipumenenue apoOei v MPOIEHTOB ISl PEIICHHS MTPUKIAIHBIX 3a/1a49 U3
Pa3IMYHBIX OTpAcied 3HAHUM U peabHOU KU3HU.

JevicTButenpHble uncia. PanvoHanpHbIE W WppalndoOHAIbHBIC uncia. ApudMeTHYecKHue
omnepauuy C JEUCTBUTEIBbHBIMU 4YUCIaMH. MOAyJb JEHCTBUTENBHOIO YHMCIa U €ro CBOWCTBA.
[IpubmkeHHbIE BBIYUCIICHUS, TIpaBUJa OKPYTJEHUsA, TNPUKUAKA M OICHKa pe3yjbTaTa
BBIYMCIICHU.

Crenensp ¢ 1ienbiM nokasareneM. buaom Heiorona. Mcronp3oBanue moaxosmieii Gopmsl
3alMCH JIEUCTBUTEIbHBIX YUCEN JJISI PELICHUS TPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX.

ApudmeTHueckuii KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBA.

Crenenb ¢ panuMOHAIbHBIM TOKA3aTe€IeM M €€ CBOWCTBA, CTENEHb C JIEUCTBUTEIbHBIM
MOKa3aTeieM.

Jlorapudm yucna. CoiicTa norapudma. J[eciTHUHbIE U HATYypaTbHBIE JIOTAPUPMBL.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC W
APKTAHT€HC YMCIIOBOTO apryMEHTA.

HarypaneHuble u 1menble uncna. IIpuMeHeHWE NPU3HAKOB JEIUMOCTH IEJbIX YHCEI,
HauOonbIui obmwmii nenurens (ganee - HOJl) u HanMenbiee obmee kpatHoe (nanee - HOK),
OCTaTKOB IO MOJYJII0, airopuT™Ma EBKIMIA 111 peiieHus 3aa4 B UEIbIX YHCIIax.

KowmmnekcHsie uwncia. AnreOpandeckas M TpUTOHOMETpUYeckas (QOpMBI  3alucu
KOMIUIEKCHOTO YHclia. Apu(METHUIECKHE OTIEpaliK ¢ KOMIUIEKCHBIMU unciamMu. M3o0paxkeHue
KOMIUIEKCHBIX YuCel Ha KoopAuHaTHOU uiockoctu. @opmyna Myaspa. Kophu n-oit crenenu u3
KOMIUTIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN sl pemeHus (QU3UYECKUX W
reOMETPUYECKUX 3a/1a4.

IIpakxmuueckue u camocmosimenvHvle pabomoi:

[Ipaktuueckas padora 1. BeimonHeHue qeiCTBUI HAl ACMCTBUTEIHHBIMU YHCIAMHU.

[IpakTtrueckass pabora 3. BrimonHeHHe ACHCTBUU HaJ KOMIUIEKCHBIMA YHCIaMH B
anrebpandeckoit hopme.

CamocrositenbHass pabotra 1. JledicTBusi Haj ACHCTBUTENBHBIMH W KOMIUICKCHBIMU
YUCIIAMH.

"YpaBHeHus1 M HepaBeHcTBA'"

ToxaecTBa M TOXJIECTBEHHBIC MPEOOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUITBHBIE YpaBHEHUS U YpaBHEHUS-CIIEACTBUSA. HepaBeHCTBO, penieHne HepaBEeHCTBRA.

OCHOBHBIE METOIBI PEIICHUS IENbIX U APOOHO-PAlMOHANFHBIX YPAaBHEHUIN 1 HEPABEHCTB.
MHorowiessl OT OJHOM IEpeMEHHOHM. /[leneHue MHOroudjgeHa Ha MHOTOWIEH C OCTaTKOM.



Teopema be3y. MHorousens! ¢ niensiMu ko3¢ dunuenramu. Teopema Buera.

[TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTENIEHU U KOPHHU.

Wppannonansupie  ypaBHeHUs. (OCHOBHBIE METOJbl PELIEHUS HMPPALUOHAIBHBIX
YpaBHEHUM.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHMS TI0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3zoBaHue BbIpaXeHHM, CoepKaluX Jorapu(msl.

Jlorapupmuueckue ypaBHeHHs. (OCHOBHBIE METOJABI pELICHUs JIorapu(PMUUIECKUX
YpaBHEHUN.

OcHoBHBIE TpUTOHOMETpUUeckue ¢opmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUECKUX
BBIpa)XCHUI. Pelienre TpuroHoMeTpu4eCKuX ypaBHEHHM.

Pewienne cucremM JIMHEHHBIX ypaBHEHUH. Marpuiia CHUCTEMbl JIMHEHWHBIX YpaBHCHHUM.
Onpenenurens MaTpuibl 2 X 2, €ro reOMETPUYECKUN CMBICT M CBOWCTBA, BBIYMCIIEHUE €O
3HAYEHUs], IPUMEHEHUE ONPEIEIUTENS JUIsl PEILIEHUS] CUCTEMBI JINHEHHBIX ypaBHEHUN. Pemenue
MPUKJIAJHBIX 337a4 C TOMONIBI0O CUCTEMbI JIMHEWMHBIX ypaBHeHUMU. MccienoBanue nmocTpoeHHOM
MOJIEJH C MTOMOIIBIO0 MAaTPHULL U ONIPENETUTENEH.

[TocTpoeHne mMareMaTHYECKUX MOJEIEH pealbHOM CUTYallMM C NOMOIIBIO YPaBHEHUHN U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUH M HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3alad U
3aJ1a4 U3 pa3IM4HbIX 00JacTeil HayKu U peanbHOM JKU3HH.

CucreMa M COBOKYIIHOCTb YpPaBHEHMH M HEpPAaBEHCTB. PaBHOCWIBHBIE CHCTEMBI M
CUCTEMBbI-clIeZICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUTOHOMETPHUUYECKUX YPABHEHUH C IMOMOIIBIO TPUTOHOMETPHUECKOM
OKpPY>XHOCTH. Pellienne TpuroHoMeTpuueckix HepaBeHCTB.

OCHOBHBIE METO/IbI pEeIICHHs TOKa3aTeIbHBIX U JIOTapU(YMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS] UpPAIOHATbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PEIIEHHS CUCTEM M  COBOKYINHOCTEH  pallMOHAJIBHBIX,
UPpaLMOHATILHBIX, IOKA3aTEeNbHBIX U JIOTapU(PMUUECKIX YPaBHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

[IpumeHeHne ypaBHEHHM, CCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMaTHYECKUX 3aJad U
3aJjad W3 pa3zIMyHBIX 00jacTed HAyKHM M pealibHOW >KU3HW, HMHTEPIpETalys MOJTy4EeHHBIX
pe3yabTaToOB.

IIpakmuueckue u camocmosmenvHoie pabomoi.:

Ilpakmuueckaa paooma 2. Pewenue 3ad0au Ha cocmaeneHus YpPAeHeHUNl U
Hepaséencme.

[TpakTnueckass pabora 4. PemieHne mnpocTeHIINX TMOKa3aTeNbHBIX YypaBHEHUH U
HEPABEHCTB.

[TpakTrueckas pabota 5. [IpeobpazoBanue TorapupmMUUIECKUX BbIpaXKEHHI.

[Ipaktuyeckass paGora 6. PemieHue mnpocTedMX JgorapupMUUECKUX YpaBHECHUH U
HEPaBEHCTB.

[Ipaktuyeckass pabora 13. IlpeoOpa3oBaHHe MNPOCTEHIINX TPUTOHOMETPUUECKUX
BBIpaKCHUI.

[IpakTuyeckas padota 14. Perenne npocteimmx TPUroHOMETPUIECKUX YPABHEHUH.

Ilpakmuueckaa paooma 31. Pewenue ypasnenuii u HepaeeHCmeE paghuyuecKum
Menooom.

[TpaxTrueckas pabota 32. Pemenue ypaBHeHHI B KOMIUIEKCHBIX YHCIaX.

[Ipaxtuyeckas padora 33. Pemenune CJIY meronom Kpamepa.

Ilpaxkmuueckaa paboma 34. Pewenue 3a0au na cocmaeienue ypasHeHuil U cCucmem
YPaeHeHuUil.

[TpaxTrueckas pabota 35. Pemenne TpUroHoMeTpMYECKUX YpaBHEHUN 1 HEPaBEHCTB.

Ilpakmuueckasn padoma 36. Pewienue 3a0au no meme «Ypaeuenusn u nepagencmea,

CamocrositensHas pabora 2. Pemenne 3amad mo teme: «KopHu, ctenenu, Jorapumbiy.

"®yukunu u rpadpuxkn"

OyHkuMs, crnocoObl 3afanus ¢GyHKUuM. B3anmuHo oOpatble ¢yHKuuu. Kommnosumms



¢byukuuit. I'paduk pyHkumun. DnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKIHUIA.

Ob6unacTh onpezeneHuss 1 MHOXKeCTBO 3HaueHU Qpynkiuu. Hynu ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YUeTHble W HeueTHble (yHKIMH. [lepuonnueckue Qynkiuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMBbI (yHKUIMU. Hanbomnbiiee u HauMeHblIee
3Ha4YeHUs PYHKIIUU HA IPOMEKYTKE.

Jluneiinas, kBagpaTuyHas U ApOOHO-TUHEHHAs (PYHKIUU. DIEMEHTAPHOE HUCCIEAOBaHUE
U TIOCTPOEHUE UX TPa(UKOB.

Crenennas GyHKIHS ¢ HATypaJbHBIM U IIEJIBIM TOKa3zaTeneM. Ee cBoiicTBa u rpaduk.
CpoiicTBa U rpaduK KOpHS N-0if cremeHM Kak (YHKIHMU OOpaTHOW CTENEHU C HaTypalbHbIM
ITOKa3aTeNeM.

[okazaTenbHast u norapudmuyeckas QyHKIUH, UX cBOicTBa U rpaduku. Mcrnonb3oBanue
rpadukoB QpyHKIMN I pelIeHus] ypaBHEHUH.

Tpuronomerpuueckass OKPYXHOCTb, ONpEACICHUE TPUTOHOMETPHUUYCCKUX (DYyHKIHUIA
YHUCJIOBOI'O apIyMEHTA.

QOyHKIMOHANBHBIE 3aBUCHUMOCTH B pealibHBIX Ipoleccax U ABICHHX. ['paduxu
peabHbIX 3aBUCUMOCTEM.

I'padux xommosunmu QyHkimil. ['eomerprueckue oOpa3bl ypaBHEHU U HEPABEHCTB Ha
KOOPAWHATHOW TNIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.

['padmyeckue MeTonpl pelIieHHUs ypaBHEHUH M HepaBeHCTB. ['paduyeckue MeTObI
pelIeHns 3aa4 ¢ HapaMeTpaMH.

Hcnonp3oBanue rpadukoB (YyHKIHMA ISl MUCCICTOBAHUS TMPOIIECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U PealbHOMN KU3HH.

IIpakxmuueckue u camocmosimenbHvle pabomol:

[IpakTuueckas padora 15. HaxoxaeHue cBOWCTB GyHKINU.

Ilpakmuueckaa paboma 16. Ilocmpoenue czpagukoe nokazamenvHvlX U
Jaocapugmuueckux QynKyuil.

[Ipaktruueckas padota 17. Pemenue 3agau mo teme «DyHKITNH, HX CBOWCTBA U TPadUKI»)

""Havasa MaTeMaTH4ecKOro anaaunsa'"

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus MIOCJIEJOBATEIHHOCTEH. Meton
MaTEeMaTHYECKON MHIAYKIMH. MOHOTOHHBIE UM OIpaHUYEHHBIE IOCIENOBATENBbHOCTU. McTopus
BO3HHMKHOBEHHUSI MaTEMaTHYECKOT0 aHallM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuuecKas mporpeccuu. beckoHedHOo — yObIBaromas
reomerpuyeckas nporpeccus. Cymma 0eCKOHEYHO YOBIBaroIIeld T€OMETpUYECKOM MPOrpeccuu.
JIMHENHBIN M OKCHOHEHIUAIbHBIA pocT. Yucno e. PopMyrna CIHOKHBIX IPOLEHTOB.
Hcnons3oBaHne MPOrpeccuu Il peIeHUs] PENIbHBIX 3a7a4 PUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIMM U uUX cBoiicTBa. Touyku paspbiBa. ACHMITOTHI TpaUKOB
¢bynkuii. CBoiicTBa (GyHKIUI HENpPephIBHBIX Ha OTpe3ke. MeToJ WMHTEpBaJOB IJi pEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMTPEPBHIBHBIX (YHKLUH JUIsl pelIeHHs 3a1a4.

[lepBass u BTOpas mpousBogHble GyHKIUU. OrnpeaeneHe, Te€OMETPUYECKUNH U
(bu3nUecKuil CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH.

[TpousBoaHbIe aneMeHTapHbIX QpyHKIMNA. [Ipon3BoHAs CyMMBI, TPOU3BEACHUS, YACTHOTO
Y KOMITO3UIIMH (YHKIIHH.

[IpumeHeHre NPOM3BOAHOM K HCCIENOBaHUIO (QYHKIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxosxieHrne HanOobIIero 1 HauMEHbIIEro 3HaYeHUH HelTpephIBHONM (DYyHKIMU Ha
OTpE3Ke.

[IpumeHeHne TPOM3BOAHOM JUIsl HAXOXAECHUS HAWIYUYLIETO PEIIEHUS B IPHUKIATHBIX
3ajayax, JAJs OINpeAeNieHUs] CKOPOCTH W YCKOpEHHs Mpoliecca, 3aJaHHOro (opmysnod wiu
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0OOpa3HbIX. [lepBoOOpa3HbIe 3IIEeMEHTAPHBIX
¢byskuuid. [IpaBuiia HaxX0X/A€HUS TIEPBOOOPA3HBIX.

Wurerpain. ['eomerpruecknii cMbIC HHTErpasia. BelunciaeHue onpeieaeHHoro HHTerpaia



no ¢popmyne Hetorona-Jleltbuuna.

[IpumeHneHue wuHTerpanga JUisi HaXOXKJIEHUS IUIOMIAJeH MJIOCKUX (Quryp u o0beMoB
reOMETPUUYECKUX TEI.

[Tpumeps! pernennii nuddepeHnuanbHbIX ypaBHeHHH. MaTemMaTHueckoe MOIeTUpOBaHNe
peabHBIX MPOLIECCOB C MOMOIIBIO U] PepeHIINaTbHBIX YPaBHEHUH.

IIpakxmuueckue u camocmosimenvHvle pabomoi:

[pakTryeckast pabora 22. BprduciaeHre 4eHOB MOCIEIOBATENFHOCTH U CyMMbI OECKOHEUHO
yOBIBarOLIEH TeOMETPUUECKOM IPOrPECCUH.

[Ipaktuueckas pabora 23. Pemenue 3amau mno Teme «lIpom3BomHas (yHKIUIA.
@uU3HYECKU U T€OMETPUUECKUI CMBICII TPOU3BOTHON.

Ilpakmuueckaa paooma 24. Ilocmpoenue zpaguxose @ynkyuit npu nomouiu
npou3800HOIlL.

[IpakTuyeckas pabota 26. Boruncienue onpeeneHHbIX HHTETPaIoB.

CamocrositensHas pabota 6. Hnmezpan u ezo npumenenue.

"MHoxkecTBA M JJornKa"

MHO)kecTBO, ONepaly HaJl MHOKECTBAMH M MX CBOMcTBa. J(narpammel Diiniepa-BenHa.
IIpuMeHEHNE TEOpETUKO-MHOKECTBEHHOIO amnmapara AJis ONMCAHUS PEAIBbHBIX IPOLECCOB H
SIBIICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YEeCKOTO  OOBEKTa,  CIIEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPaBHEHUS.

Y4eonbix kypc "'I'eomerpus"

"IIpsiMbIe U NJIOCKOCTH B MPOCTPaHcTBe"

OcHOBHBIE IOHATHUSA cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTb, MPOCTPaHCTBO. [loHsATHE
00 aKCMOMAaTUYECKOM IMOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUU U CIIEJICTBHS U3 HUX.

B3anMHOe pacronoxeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAOIINECS, ITAPAUIEIbHBIE U
CKpelBaromuecs npsamele. lIpusHaku ckpemuBaomuxcs npsamsIx. [lapamieabHOCTh MIPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MApAJUICNIbHBIE NPSIMbIE B IPOCTPAHCTBE, MAPaJUIEIbHOCTh TPEX
NpSAMBIX, [ApPaJUICIBHOCTh NPAMOW M IUIOCKOCTH. [lapamiensHoe U LEHTpalbHOE
MIpOEKTUpOBaHue, n300paxenue ¢puryp. OCHOBHBIE CBOICTBA MapayljIeIbHOTO MPOESKTUPOBAHUSI.
N300pakenue ¢puryp B napamiesibHOW MPOEKIUU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpSMBIMH B NPOCTpaHCTBE. llapaymenbHOCTh IUIOCKOCTEN: MapajijiesibHbIE IUIOCKOCTH,
CBOWCTBA MapaJjieNbHbIX MIocKocTel. [IpocTeiine npocTpaHCTBEeHHbIE (PUTYPBI HA TUNIOCKOCTH:
TeTpa’aAp, NapaJIeIeIUIea, IOCTPOCHUE CEYEHUN.

[leprieHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTU: MEPHEHAUKYJISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, IIPSMbIE IApPAJUICIbHBIE M IEPHEHAUKYJISPHbIE K IIOCKOCTH, IPU3HAK
NEPHNEHAUKYISAPHOCTH IPSIMOM M IUIOCKOCTH, TeOpeMa O MpsAMOU NEPHEHAUKYJISPHON
IJIOCKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [lepneHInKyIap U HAKIOHHBIE: PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 MIOCKOCTH, MPOEKIUs GUTyphl Ha TIOCKOCTb.
[lepneHUKyIIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 Tpex MEPIEHIUKYIIApax.

VYrnel B TNPOCTPAHCTBE: YroJl MEXKJIy NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA yTOJ,
JUHENHBIN YroJl ABYTPAaHHOIO yria. TpexrpaHHbId 1 MHOrorpaHHsle yribl. CBONCTBA IUIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBOWCTBAa IUIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTI'PAaHHOTO YIJIA.
TeopeMbl KOCUHYCOB Y CUHYCOB JUIsl TPEXTPAHHOIO yTila.

IIpakmuueckue u camocmosmensrvle pabomol:

[IpakTuyeckas pabora 7. HaxoxaeHue yria Mexay NpsiMOi U IIIOCKOCTHIO.

[NpakTryeckast pabota 8. Pemenre 3ama4 o teme: «I[IpsiMbie ¥ MIIOCKOCTH B
IIPOCTPAHCTBEM.

CamocrositensHast padota 3. Pewenue npuknaouvix 3aoau «llpamvie u niockocmu 6
npocmpancmee.»

"MHoOrorpaHHuku"



Buasl MHOTOrpaHHHMKOB, pa3BepTKa MHOTorpanHuka. llpusma: n-yronpHas mnpusma,
npsiMasi 1 HAaKJIOHHas MPU3Mbl, OOKOBas M IOJIHAs TMOBEPXHOCTh Npu3Mbl. [lapamnenenumnen,
MPSIMOYTOJIBHBIA TapajuleNienunel U ero cBoicTBa. KpaTdaiiline myTH Ha TOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yroJibHAs MHpaMua, MpaBUiIbHAS U yCeUeHHas nmupaMubl. CBoiicTBa pedep M OOKOBBIX TpaHEeit
MpaBUIBLHON TMpamMubl. [IpaBuiibHBIE MHOTOTPAHHUKH: TIpaBUJIbHAS TpU3Ma U TPABHIbHAS
MUpaMuJia, IPaBUIbHAS TPEYTOIbHAS MUPAMU/IA U TIPABHIBHBIN TeTpadrap, kyO. [IpencraBnenue
O MPaBWJIbHBIX MHOTOTPaHHUKAX: OKTa’3p, N0AEKadIp U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: peOpa, JuaroHanu, yrisl. [lnomane 60koBoi
MOBEPXHOCTU M TOJHOM TMOBEPXHOCTH MPSAMOM MPHU3MBI, IUIOLIA/lb OCHOBAaHUM, Teopema o
OOKOBOH TMOBEPXHOCTH MNpsMON mNpu3Mbl. I[lnomans OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
MPaBWJIbHOM MUpaMUIbl, TEOPEMa O IJIOLIAAN YCEUEHHOM MUpaMUIbl.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHUM MNPAaBUIBHBIX MHOTOTPAHHUKOB.
CumMeTpusi B TpaBWIBHOM MHOTOTpAaHHUKE: CHMMETPHs Napajulefienunena, CUMMETpUs
MPaBUJIBHBIX IPU3M, CHMMETPUS MPABUILHON TUPAMUIBIL.

IIpakxmuueckue u camocmosimenvHvle pabomoi:

[IpaxTuyeckas padota 18. Pemenue 3ama4 no teme «Ilpuzmay.

[Ipaktruueckas padota 19. Pemenne 3agau no teme «Ilupamumay.

[IpakTruyeckas padora 20. HaxoxeHue riomazei ceueHuii MHOTOrpaHHUKOB.

CamocrositensHas pabota 4. Pewenue 3a0au no meme « MHO2oZpannukuy.

"Tena Bpamenns"

[TonsiTusi: UMIMHApPUYECKas TOBEPXHOCTh, KOHHYECKas MOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpazyromue MoBepxHocTeld. Tena BpalleHHs: HWIMHAP, KOHYC, YCEUEHHBIH
KOHYyc, chepa, map. BzaumHoe pacnosoxkeHue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K
cdepe. M300pakeHue e BpalleHUs Ha IIOCKocTH. Pa3BepTka nuianHapa U konyca. CuMMeTpus
cdepsl 1 mapa.

O6wem. OcHoBHbIE cBOiicTBa 00BeMOB Tesl. Teopema 00 oObeMe NPSIMOYTOJIBHOTO
napajienenuneaa U cieactsus u3z Hee. OObeM MPSMONW W HAKJIOHHOW TPHU3MBI, IMIMHIPA,
nupaMuibl ¥ KoHyca. O0beM 1apa U mapoBOro CerMEHTa.

KomOuHanmu Ten BpalleHHss U MHOTOrpaHHuUKoB. Ilpusma, BmMcaHHas B LMJIMHJD,
onucaHHas okojo unuHapa. [lepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u
cdepsl ockocThio. [IoHATHE MHOTOIpaHHUKA, OIMCAHHOTO OKOJIO cdepbl, cepbl, BIUCAHHOM B
MHOT'OTPAHHUK WJIM TEJIO BpalllCHHUSI.

[Tnomane MOBEpXHOCTH LMIMHAPA, KOHYyca, IUIomaas cdepbl u ee yacteil. [lonodue B
npoctpancTtBe. OTHomeHHe 00BEMOB, IUIOIMIAAECH MOBEPXHOCTEH MOAOOHBIX  (UTYp.
[IpeobpazoBanue monobus, romorerus. PemieHune 3agady Ha IUIOCKOCTH € HCHOJIb30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne cedyeHUH MHOTOIPAHHUKOB U TeJ BpalleHHs: CEYEHHsS LWINHApA
(mapannenbHO M NEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca (MapajuielbHOE OCHOBAHHUIO M
MIPOXOJAIIee Yepe3 BEpUINHY), CEUEHUs Iapa, METOAbl MOCTPOEHUSI CEYEHUH: METO] CJIEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEN TUIOCKOCTH.

IIpakxmuueckue u camocmosimenvHvle pabomoi:

Ilpakmuueckasa paooma 21. Pewenue 3a0au no meme «Kpyznvie mena»

CamocrositensHas pabota 5. HaxoxkaeHne mionaam ce4eHust KpyTibIX Tedl.

"BeKTOpBI 1 KOOPAMHATHI B IPOCTPaHCcTBE''

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJMHA HEHYJIEBOIO BEKTOpA,
BEKTOpbI KOJUIMHEApHbIC, COHAINPABIECHHbIE W MPOTHUBOIOJOKHO HAMPABICHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JlEHCTBHS C BEKTOpaMHU: CJIOKEHHE W BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOYKEHHE BEKTOpa Ha uucio. CBOHCTBAa CIIOKEHUS BEKTOPOB.
CBolicTBa yMHOXXEHHMSI BeKTOpa Ha uucio. [loHAaTHe koMIuaHapHbele BeKTOphl. lIpu3Hak
KOMIUIAHApHOCTHU TpeX BeKTopoB. IIpaBuio napamienenunena. Teopema o pa3iioxkKeHUN BEKTOpa
[0 TPEM HEKOMILIaHApHBIM BekTopaM. lIpsMoyronbHas cucteMa KOOpJIMHAT B MPOCTPAHCTBE.



Koopaunats! Bektopa. CBsA3b MEX1y KOOpAMHATAMHU BEKTOpAa U KOOpAMHATAMM TOYEK. YTOI
MeXy BeKTopamu. CKaJlsipHOE MPOU3BEICHUE BEKTOPOB.

BexTopsl B npoctpancTse. Onepanuy Haj, BEKTOpaMu. BEKTOpHOE YMHO)KEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO yYMHOXeHHUsA. IIpsMoyronbHas cucTtemMa KOOpJAWHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBI METOH MpHU
pEeLIeHNN TEOMETPUIECKUX 3a1ad.

IIpakmuueckue u camocmosmenvHoie pabomoi.:

[TpakTnueckast pabora 11. Pemienue 3amad ¢ mpuUMEHEHUEM TMpaBWi JEHCTBUI Haj
BEKTOPaMH.

Ilpaxmuueckan pavoma 12. Memoo Koopounam ¢ npocmpancmee.

" IBH:KeHHUs B IpocTpaHcTBe"

JBwxkenus mpoctpancTtBa. OtobOpaxenus. J[BmwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KEHUH. BuIpl NBHKEHUWI: NapajuleIbHBIA IEPEHOC, LEHTPAIbHAs CUMMETPHI,
3epKajbHasi CUMMETpHUs, IIOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nonodus. IIpsmas u chepa
DOlinepa.

Y4ebubIxX Kypc ""BeposiTHOCTb U cTATHCTHKA'

"Cay4aiiHbie COOBITHS M BEPOSATHOCTH "

I'pad, cBs3ublii rpad, myTH B rpade: mukiasl 1 nenu. CTeneHs (BaleHTHOCTh) BEPIIMHBI.
I'padsr Ha mockocTH. [lepeBbs.

CryyaiiHble SKCIIEPUMEHTHI (OMBITH) U CIy4aiHble COOBITHS. DJIeMEHTapHbIe COOBITHUA
(ucxonpl). BeposiTHOCTh ciydailHOTO COOBITHS. BiIM30CTh YacTOTHI M BEPOSITHOCTU COOBITHIA.
Ciy4aiiHble OTIBITHI ¢ PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Onepanuu HaJ COOBITHSMU: MepeceueHne, 00beIMHEHNE, TPOTUBOMOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna caokeHus BEPOATHOCTEH.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo Cily4ailHOro 3KCIIepuMEHTAa.
®opmyia nonHoi BepositHocTH. Popmyina baiteca. HezaBucumblie coObITHS.

bunapnblil ciry4aiiHbIl ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucuMble UCTIBITaHUS.
Cepusi He3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. [lepectaHoBku u Qaxrtopuan. Yucno
couetanuil. Tpeyronpauk [lackans. ®opmyna bunoma HeroToHa.

Cepus He3aBUCHMBIX ucnbITaHUN bepnymmm. Coy4ailHelid BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Crnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHOCTEH. JluarpaMma pacmipenesieHusl.
Onepanuun Hajx CioydyallHbIMM BEJIMYMHAMHM. buHapHas ciydaliHas BenuwuuHa. [Ipumepsr
pacripesielieHui, B TOM YHCJIe TeOMETPHUUECKOe U OMHOMHUAIBHOE.

IIpakmuueckue u camocmosmensrvle pabomol:

[IpaxTruyeckas padora 9. KomOuHaTOpHBIE PaBUIa YMHOKEHUS U COYCTAHUS.

Ilpakmuueckasa paboma 10. Pewienue Komounamopuslx 3a0ay Ha yupposyro 3auiumy
ungpopmayuu.

[paxTuueckas padota 27. Pemienus KacCHYeCKHX 3a/1a4 TEOPUU BEPOSITHOCTEH.

Ilpakmuueckaa paboma 28. Pewienue 3a0au ¢ nomouipio 2pagoe.

"Cay4aiiHble BeJIMYUHbI U 3aKOH 00JIbIIUX yKcea"

CoBMecTHOE paclpeleleHHe JBYX CIy4aliHbIX BenuuuH. HesaBucuMble citydaiiHble
BEJIMYMHBI.

MaremaThueckoe OXHUJAaHUE CIy4alHOM BenuduHbl (pacnpeneneHus). Ilpumepst
MPUMEHEHHUS MaTeMaTU4YecKoro OXKuAaHWus (cTpaxoBaHue, JoTepes). MaTemaTuyeckoe
OXKHJlaHUe OMHApHOM CiIy4aiHOW BelMW4YMHBI. MaTeMaTHuecKoe OXKUJAHUE CYMMBbI CITy4alHBIX
BEJIMYMH. MaTeMaTnyeckoe 0>kujaHNue TeOMETPUUECKOr0 1 OMHOMHUAIBHOTO paciipeieIeHHM.

Hucnepcuss M CTaHAApPTHOE OTKJIOHEHHE CIy4yailHOH BeNUYMHBI (pachpeneieHus).
Hucnepcusi OMHapHOW ClIydalHONW BeTWYMHBL. MaTeMaTHuecKoe OXHIAHWE TPOW3BEACHUS U
JUCIIEPCUSl CyMMBI HE3aBUCUMBIX CIIy4YaillHbIX BEIMUYMH. Jlycniepcus U CTaHJapTHOE OTKJIIOHEHHE
OMHOMUANBHOIO pacnpeseneHus. Jlucnepcuss U CTaHJApTHOE OTKIOHEHHE T€OMETPUYECKOTrO
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pacnpeneseHus.

HepasenctBo YeOwimeBa. Teopema UeOrnimeBa. Teopema bepnymmu. 3akoH Oombimmx
yucen. BrpiOopounslii Metox wuccienoBanuil. Bribopounble xapakTepucTuku. OleHHBaHUE
BEPOSITHOCTH COOBITHSI IO BHIOOPOYHBIM AaHHBIM. [IpoBepka mpocTeinux runore3 ¢ MOMOIIbIO
U3YYEHHBIX paclpeesIeHUH.

HenpepsiBHbIE ciydaiiHble BelW4YWHBL. lIpumepsl. DyHKIHS IUIOTHOCTH BEPOSITHOCTH
pacnpeneneHus. PaBHOMEpHOE paclipelielieHMe M €ro CBOWCTBA. 3ajJauM, HPUBOJALINE K
MOKa3aTeIbHOMY paclipe/ieJieHHI0. 3ajadd, MPHUBOJANINE K HOPMAIbHOMY pacIpeieeHHIO.
@OyHKIMSA TJIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOIO pachpeieieHus, (QYHKUUS IUIOTHOCTH
BEPOSTHOCTH HOpMajbHOro pacnpeaeneHus. OyHKIUS MIOTHOCTH M CBOICTBA HOPMAaJbHOTO
pacnpeneseHus.

[TocnenoBaTenbHOCT, OJMHOYHBIX HE3aBHUCHUMBIX COOBITMH. 3ajaud, NPUBOASAIINE K
pactpenenenuro [lyaccona.

KoBapuanust nByx ciydailHbix BeiauuuH. Ko3p@uiueHt nuHEWHON Koppensuuu.
CoBmecTHbIE HAOMIOICHHS JABYX BEIMYUH. BeiOopouHbIi KO3 duIMenT koppenauuu. Paznuune
MEXIy JMHEHHOM CBSI3bI0 M NPUYHMHHO-CIEICTBEHHOW CBA3bI0. JIMHENHas perpeccusi, METOx
HAauMEHBIIINX KBaJIPaTOB.

IIpakmuueckue u camocmosmensrvle pabomol:

Ilpakmuueckaa padoma 29. Pewenue 3a0au mamemamuyecKoi CmamucmuKu.

[NpakTryeckast padota 30. Permenue 3amau TB 1 MaTeMaTH4ecKoi CTaTUCTHUKH.

3. IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI OBPA3OBATEJIbHOM
INPOI'PAMMBI HA YPOBHE CPEIHET'O OBHIEI'O OBPA30OBAHUA

B pesynbrare w3ydenwms ydeOHOTO mpeamera «MaTeMaThkay CTYIEHT JOJDKEH
chOpMHUPOBATH CIEIYIONINE PE3YIbTATHI

JIMYHOCTHBIE PE3YJIbTATDI:

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS Y4YeOHOro mpeameTa «MareMaTuka» TOJKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYarOUIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEH TO3UMLMENH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAllMi, MO3UTUBHBIX
BHYTPEHHUX YOCXKICHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0IIecTBa, paclIMpPeHUe KU3HEHHOTO OMbITA M OMBITA ACSITEIFHOCTH B MPOIECCE peaTH3aliu
OCHOBHBIX HAIPaBJICHUI BOCTIUTATEIILHON JACATEIHPHOCTH, B TOM YHCJIC B YACTH:

JIP 1 zpasicoanckozo éocnumanus:
1.1  chopMuUpOBaHHOCTh TPAXKAAHCKOW TMO3UIMH OOYYAIOMIETOCS KaK aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIEeCTBA;
1.2 mpeacTaBiaeHUEM O MaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SIBIIGHUH, MPOIIETyp TPaxaaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TIP.);
1.3 ymeHHEM B3aWMOJICCTBOBATh C COIMATBHBIMH HMHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

JIP 2 nampuomuueckozo 60cnumanusi:
2.1 chopMHUPOBAHHOCTH POCCUNCKOM TPaTaHCKOW UASHTHYHOCTH, YBAXEHHS K MPONLIOMY U
HACTOSIIIIEMY POCCHMCKOM MAaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKEHUSIM
POCCUICKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM HIKOJbI, K UCIOJIb30BAHUIO ITUX
JTOCTIDKCHHM B IPYTUX HAyKax, TEXHOJIOTHAX, cepax YKOHOMUKH,

JIP 3 dyxoeno-npaecmeennozo eocnumanus:
3.1 oco3HaHUEM JTYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJA;
3.2 copMHUpPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMSI, dTHUYECKOTO TOBEIEHUS, CBSI3aHHOTO C
MPaKTUYECKUM TIPUMEHEHUEM JTOCTHIKEHUN HAYKU U JIATEILHOCTHIO YUEHOTO;
3.3 oco3HaHWEM JIMYHOTO BKIIAJa B MOCTPOCHUE YCTOWYMBOTO Oy IyIIETO;

JIP 4 3cmemuueckozo eocnumanusi:
4.1 »oSCTeTMYECKMM OTHOIIEHMEM K MHUpPY, BKIIOUasg JCTETHKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHUH;
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4.2 BOCIPUMMYHUBOCTBIO K MAaTEMAaTUYECKUM aCIIEKTaM Pa3IUYHbIX BUIAOB UCKYCCTBA;

JIP 5 ¢puzuueckozo eocnumanus:
5.1 chopMHPOBAaHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKIE 3HaHUS B UHTEpecax 3/J0POBOTO
u O6e3omacHoro odpasa *HU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHITHA W OTAbIXa, peryisapHas Qu3udeckas
aKTUBHOCTb);
5.2 (uU3MYECKOro COBEPIICHCTBOBAHUS TIPH 3aHATHSAX CIIOPTUBHO-O03I0POBHUTEIBHOM
JeSITeNIbHOCTbIO;

JIP 6 mpyooeozo éocnumanus:
6.1 TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIO0NS;
6.2 wHTEpecoM K pas3IuuHbIM chepam NpoQecCHOHATbHON IEATENbHOCTH, CBA3AHHBIM C
MaTeMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP OyayIIen
npodeccur U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHBbI;
6.3 TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEeMAaTHYECKOMY OOpa30BaHUIO M CAaMOOOPa30BaHUIO
Ha MPOTSKEHUH BCEH JKU3HU;
6.4 TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEHICHUU MPAKTHUYECKHX 3a]a4 MaTeMaTH4YeCKON
HaIpaBJIECHHOCTH;

JIP 7 3Kon02uueckozo 60cCnumanus:
7.1 chOpMUPOBAHHOCTh HSKOJIOTHUECKON KYyJIbTYypbl, TMOHUMAHUEM BIUSHUS COIHAIBHO-
SKOHOMHYECKUX TMPOIIECCOB HAa COCTOSHUE MPHUPOJHON M COLMANBbHON CpElbl, OCO3HAHHEM
r7100aIbHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0iIeM;
7.2 opueHTalMel Ha MPUMEHEHUE MaTeMaTHMYeCKHUX 3HAHUU JUIsl peuieHus 3a1ad B 00JacTH
OKpPY’KaloIlle Cpe/ibl, IIIaHUPOBAHMS MTOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCJIEICTBUM AJis
OKpY>KaroIlIeu Cpeibl;

JIP 8 yennocmu Hayyno2o no3Hanus:
8.1 chopMHpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd U OOIIECTBEHHOW NPAKTHKH, TMOHUMAaHUEM MAaTEMATHUECKON HAyKH Kak
cdepbl YeIOBEYECKOW MAeATEeIbHOCTH, ITAloB €€ pPa3BUTHUS U 3HAUUMOCTH MJIi Pa3BUTUA
LUMBWINA3AIUY;
8.2 OBIIAJICHHEM S3bIKOM MAaTE€MATHKM W MAaTE€MaTUYeCKOW KyJIbTypOH KaK CpeACTBOM
MO3HAHUS MUPA;
8.3 TOTOBHOCTBIO OCYHIECTBJISTH NPOEKTHYI0 U HCCIEIOBATENIbCKYIO JIEATEIbHOCTh
WHJIUBUIyalIbHO U B TPYIIIIE.

B mpoyecce oOocmusicenuss nuuHOCmMHBIX  pe3yIbMAMO8 O0C80EHUS  00YUAIOWUMUCS
npocpammuvl  cpedHe2o  obweeo  0bpazo8anus Yy  00y4AOWUXCA  COBEPULEHCHEYEnICs
IMOUUOHATLHBLIL UHMELIEKN, NPeOnoaaALalowuli chopMUpo8aHHOCMb:

CaMOCO3HAaHU, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(hepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMUS, BKJIIOUYAIOLIETO CaMOKOHTPOJIb, yMEHUue MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
WM3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKIIOYAIOLIEH CTpeMJIeHWEe K JOCTHKEHHMIO LEeIH U yCHexy,
ONITUMHU3M, UHUIIUATUBHOCTb, YMEHHUE JI€HCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEI;

SMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh SMOIMOHAIBHOE COCTOSHUE ApPYTUX,
YUUTBIBATh €r0 TMpPH OCYIIECTBICHUM KOMMYHHUKALMH, CIHOCOOHOCTh K COUYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTHh BBICTPAMBATH OTHOILIEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3pemiaTbh KOHQIUKTHI.

METANPEAMETHBIE PE3YJIbTATDI:
B pesynbTare u3yueHuss MaTeMaTHKU Ha ypOBHE CpelHero oOmiero oOpa3oBaHHs Yy
oOyudatomerocss OyayT chopMHpPOBaHBI MMO3HABATEIbHBIC YHUBEpCAIbHBIC yueOHBIE IEHCTBUS,
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KOMMYHHKATHBHBIC YHUBEpCAlbHbIC Y4eOHBbIC JEWUCTBHUS, PETYJIATUBHBIC YHUBEPCAIbHbBIE
y4eOHBIC JCHCTBUSA, COBMECTHAS JIEATEILHOCTD.

MertanpenmMeTHple  pe3ylbTaThl OCBOCHHsI y4ueOHOro nmpeamera «MareMmaTuka»
BKJIIOYAIOT:

OByaieHUe YHUBEPCAJbHBIMHA Y4eOHBIMH NMO3HABATEIbHBIMY /I/iCTBUSIMH

1) 0a30BbIe JIOTHYeCKHeE JIeliCTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWW MEXIy TOHATHAMH, (OPMYJIUPOBATh OMPEICICHUS  TOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBI MPU3HAK KIACCH(PUKAIMU, OCHOBAaHUS i OOOOIICHUS W
CpaBHEHUsI, KpUTEPUHU TIPOBOJUMOTO aHAIIH3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPA30OBBIBATH CYXKACHHS: yTBEPAUTEIbHBIC U
OTpHUIIaTeIbHbIC, €IMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC

BBISBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUUs B (akTax,
JMAHHBIX, HAOMIONEHUSIX W  YTBEPKICHHSX, Tpeajaratb KpPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JienaTh BBIBOJBI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHHI, YMO3aKIIFOUEHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIFHO JTOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEP)KICHUH (TIPSMBIE U
OT TMPOTHBHOTO), BBICTPAaMBATh APIyMEHTAlLIMIO, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BHIBOJIBI;

BBIOMpaTh CHoOcoO pemieHus ydeOHOW 3afaud (CpaBHHBATh HECKOJBKO BapHaHTOB
perieHusi, BBHIOMpAaTh HaWMOOJEe TMOAXOASAINIMA C YYEeTOM CaMOCTOSITEIIBHO BBIJIECICHHBIX
KPUTEPUEB).

2) 0a30BbIe HCCJIEN0BATEIbCKHUE 1EHCTBUS:

UCIIOJIb30BaTh ~ BONPOCHl KAk  MCCIEAOBATENbCKUA  MHCTPYMEHT  IO3HaHMS,
dhopmyIupoBaTh BOIMPOCH], (GUKCUPYIOIINE MPOTHBOPEUNE, MPOOIEMy, YCTaHABINBATh NICKOMOE
Y 1aHHOE, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

MPOBOJIUTH  CAMOCTOSITEIbHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBJICHUS, MPOIeCcca, BBISBICHUIO
3aBUCUMOCTEH MEXTy 00bEKTaMu, SIBJICHUSIMHU, TTPOIIECCAMHU;

CaMOCTOSTENIHO (POPMYIIUPOBATH OOOOIICHHS W BBIBOBI IO pe3yIbTaTaM MPOBEACHHOTO
HaOJIIOZICHUS, UCCIICIOBAHMUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEAMOIOKEHHSI O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

3) padora ¢ unpopmanueii:

BBISBJISTH 1epUIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC U JIJIS
perieHus 3a1a4u;

BbIOMpaTh WHGOPMALMIO U3 HMCTOYHHKOB PA3jMYHBIX THIIOB, AaHAJIU3UPOBATH,
CHUCTEMATHU3WPOBATh W HMHTEPIPETUPOBATh HWH(OPMAIIMIO PA3TUYHBIX BHUAOB U  (GopM
MPEICTABJICHHUS;

CTPYKTypupoBaTh HWH(MOpPMAIMIO, TPEACTaBIATh €€ B  pasIuyHbiX  (opmax,
WLTIOCTPUPOBATH TpapUIECKH;

OIICHWBATh HAJEKHOCTh HWH(OpPMAIMM 1O CaAMOCTOSTENHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

OBjaieHUe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1€iCTBHAMM:

1) oOmenue:

BOCTIIPUHUMATh ¥ (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHSIMH U EISIMH
OOIIeHHUSI, ICHO, TOYHO, TPaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaxX, JlaBaTh IMOSCHEHHUS MO XOJy peUIeHUs 3aJladyd, KOMMEHTHUPOBaTh
MTOJIyYEHHBIN pe3ysbTaT;
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B X0Jie 0OCYX/JIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOM TeMbl, MPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBaTh WJEH, HAIEJICHHbIE HAa MOMCK PELICHMs], COMOCTaBIATh CBOU
CYXJIEHUS C CYXJCHUSMH JPYTHMX YYaCTHUKOB JTHAllora, OOHApY>KUBATh Pa3IMUUE U CXOJCTBO
MO3UIMH, B KOPPEKTHOM opMe GOopMyIIMPOBATH Pa3HOTIACHSsI, CBOM BO3PAXKECHHUS;

NpPEeACTaBIATh PE3yJbTaThl PEIICHUS 3a/aud, SKCIIEPUMEHTa, MCCIECJOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO ~ BBIOMpPaTh (opMar BBICTYIUICHHS C Y4€TOM 3aqad Mpe3eHTAlud |
0cOoOeHHOCTEH ay TUTOPUH.

2) COBMeCTHAs 1eATeJIbHOCTD:

NOHUMATh U HUCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIAMBHUYaJIbHON paboThI MpH
pelleHnn y4deOHBIX 3aJay, NpPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHON pPabOTHI, paclpenessaTh BUAbI PadoOT, AOrOBapuUBaThHCS, 0OCYXKIATh
MIPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX (popmax paboTsl (0OcyxaeHHs, 0OMEH MHEHHUH,«MO3TOBBIE
IITYPMBbI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh pabOTBl M KOOPAMHUPOBATH CBOM NIEHCTBHS C
IPYTUMH WIEHaAMHM KOMAaHJbl, OLEHMBATh KadeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryssTHBHBIMH JeCTBUSAMU:

1) camoopranusanms:

COCTaBJIAThH IUIaH, AJITOPUTM pEIIEeHUs 3aJaud, BBIOMpPATh CIOCOO pEUIeHHA C Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaIUK.

2) CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIAJICTh HAaBBIKAMU MTO3HABATEIbHON pe(IEeKCHUHN KaK OCO3HAHUS COBEPIIAeMbIX ACUCTBUIM
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaToOB, BIAJETh CIOCOO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECCa U pe3yJibTaTa PelIeHUs MaTeMaTHUeCKOH 3a1auu;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NPH PEIICHUH 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJCHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEeIH M YCIOBUSM, OOBICHATh NPUUYHHBI
JOCTHKEHMSI WJIM HEJOCTHXKEHUS pPe3yJIbTaTOB JIEATEIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATHI
[IpenmeTHBIE pe3yabTaThl OCBOECHUS yueOHOro mpenaMera « MaTeMaTHKay:

ITP1 cBOOGOAHO OmMEpHPOBATH MOHATUSAMHU: PALMOHATIBHOE YMCIIO, OECKOHEYHAas! TepUOIUUecKas
IpoOb, MPOILEHTHI, HUPPAIMOHATBHOE YHUCIIO, MHOXKECTBA PAallMOHAIbHBIX M JACHCTBUTEIHHBIX
4yuCell, MOAYJIb JEHCTBUTEIBHOTO YHUCIIA;
[1P2 mpumeHsTH ApoOU U MPOLIEHTHI AJIs pEeUIeHHs MPUKIAIHBIX 3a/1a4 U3 Pa3IMuHbIX OTpacieit
3HAHUM U PeaJbHOMN JKU3HU;
[1P3 npumeHsATh NPUOIMKEHHBIE BBHIYMCICHUS, MpaBWIa OKPYTJCHUS, MPUKUAKY U OLEHKY
pe3yibTaTa BBIYUCICHUN;
[IP4 cBoOogHO oOmEepupoBaTh MOHSATHEM: CTETNEHb C IIEJbIM IIOKa3aTeeM, HCIOJIb30BaTh
NOIXOAALIYI0 (OopMy 3alHMCH JEHCTBUTEIBHBIX YUCEN JUIS PELICHHS NPaKTUYEeCKUX 3a1ad |
MIPEACTABJICHUS JAHHBIX;
ITP5 cB0OOIHO OMEPUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYPaJIbHON CTENCHH;
[TP6 cBOOOIHO OTIEpUPOBATH OHATHEM: CTEMIEHB C PAIIMOHAILHBIM MTOKA3aTelIeM;
[1P7 cBOGOAHO oOIEpUPOBaTh MOHATHSAMM: JOrapudM YHCIA, ACCATUYHBIE U HATypajbHbIE
sorapudmsl;
I1P8 cBOGOAHO ONEpUPOBATH MOHATUSMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;
I1P9 onepupoBaTh MOHATUSAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa;
I[IP10 cBoOoaHO omepupoBaTh MOHATHSAMH: HaTypajdbHOE M LEJI0€ YHCIO, MHOXECTBa
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HaTypaJIbHBIX M LENBIX YHCEN, UCIOIb30BaTh NPU3HAKU JenuMocTH 1enbix yncen, HOJl u HOK
HaTypAJIbHBIX YMCEN IS PELICHMS 3a7a4, IPUMEHATh anroput™ EBkinaa;

ITP11 cB0OOHO ONEpUPOBATH MOHATUEM OCTaTKa MO MOAYJIIO, 3alIMChIBaTh HaTypaJlbHbIE YUCIIA
B Pa3JIMYHBIX TO3UIHOHHBIX CHCTEMAX CUUCIICHHUS;

I1P12 cBOGOAHO ONEpUPOBATH MOHATHSAMU: KOMIUIEKCHOE YHMCIO U MHOXKECTBO KOMIUIEKCHBIX
qycell, IPeICTaB/IsITh KOMIUIEKCHBIE YHCiia B anreOpanyeckoil U TpPUrOHOMETpUUYECKOoil dopme,
BBITOJIHATH apU(PMETHUYECKHE OTIEPALIUU C HUMH U U300pa)kaTh Ha KOOPAMHATHON TIIOCKOCTH;
[IP13  cBoOoaHO oOmepupoBaTh TMOHATHSIMH: TOXACCTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJILHBIE YPAaBHEHHUS U YPABHEHUS-CIICACTBUSA, PABHOCUIILHBIC HEPABEHCTBA,

[1P14 npumeHSATh pa3nUYHBIE METOABl PEIICHUS pPalMOHAIBHBIX M JAPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB JJIs PELICHUS HEPABEHCTB;

[1P15 cBoOOgHO OmepupoBaTh MOHATUSMHU: MHOTOUYJIEH OT OJHOM NepeMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIIMEHTaMH, KOPHHM MHOTOWIEHA, MNPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOT'O4JIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera niis pemenus 3anay;

[IP16 cBOOGOAHO oOmEepUpOBaTh TMOHATHSAMU: CHUCTEMa JIMHEHHBIX ypaBHEHMH, MaTpHIa,
ONpPEACINUTENb MAaTPULBl 2X2 W €ro TeOMETPUYECKHMH CMBICI, HCHOJIb30BaTh CBOMCTBA
onpenenuTeNs 2X2 1Jid BBIYMCIEHUS €r0 3HA4YEHMs], IPUMEHATh ONPEAEIUTENN Il pEIICHUS
CUCTEMBI JIMHEWHBIX ypaBHEHWH, MOJEIMPOBATh PEAIBHBIE CUTyalMd C IMOMOIIBIO CUCTEMBI
JIMHEHUHBIX YPAaBHEHMM, MCCIEIOBAaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MAaTpul U
ONpEeEIUTENIeH, NHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

[TP17 ucnonp30BaTh CBOMCTBA AEUCTBHUM ¢ KOPHAMHU I IPeoOpa30BaHuUs BBIPAKEHMIA;

[IP18 BBIMONHATH, MpPeoOPa30BaHMSI UUCIOBBIX BBIPAKEHUH, COJEpIKALIUX CTENEHU C
palMOHAIBHBIM I1I0KA3aTENEM;

[IP19 wucnons3oBaTh cBoWcTBa JiorapudMoB Il NpeoOpa3oBaHMs  JOrapuPpMHUUECKUX
BBIPAKCHU;

I[IP20  cBoOomHO  omepupoBaTh  MOHATUSIMU:  HppAlMOHANIbHBIE, IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOJIUTh MX PELICHUS C MOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/10B
WJIM OCYUIECTBIISS IPOBEPKY KOPHEH;

[1P21 mnpuMeHATh OCHOBHBIE TPUTOHOMETpHUECKHEe (opMynbl s mpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

I1P22 cBoOOIHO oOmepupoBaTh MOHSATHEM: TPUTOHOMETPHUUYECKOE YpaBHEHHE, IPHUMEHSTh
HeoOxouMble (YOPMYIIBI IJIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;
[1P23 MonenupoBaTh pealbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA II0 YCIOBHIO 3aJa4yd, MCCIEI0BAaTh ITOCTPOECHHBIE MOJEIN C
HCIOJIb30BaHUEM afapaTa aiareopsl;

[1P24  cBoOonHO  omepupoBaTh  MOHATUSIMU:  HppallMOHANIbHBIE, IOKa3aTelbHbIE U
JorapupMHUECKUE HEPAaBEHCTBA, HAXOJUTh MX pEIIEHHs C IOMOIIBI0 PaBHOCHUIBHBIX
MIEPEX0/I0B;

ITP25 ocyuiecTBasATH OTOOP KOPHEH MPU PELICHUH TPUTOHOMETPUUECKOTO YPaBHEHMUS;

[1P26 cBoOOAHO oOMEpUPOBATH TMOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, NPUMEHSTh
HEo0Xo1uMBble (POPMYIIBI ISl peIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;
[1P27 cB0OOAHO OmEpHpOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHHUI U HEPaBEHCTB,
PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS CUCTEMBI U COBOKYITHOCTEH
paloHaIbHBIX, HPPAlMOHANbHBIX, IIOKA3aTeNbHBIX M JIOTApUPMUYECKUX YpaBHEHUH U
HEPaBEHCTB;

[1P28 pemate panuoOHalbHBIE, HWpPpAlMOHAJbHBIC, IIOKa3aTesIbHbIE, Jorapudmuyueckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COAEPIKAIIME MOLYJIM U ITapaMeTPhI;

[1P29 npumensTh rpadguyeckue METOIbI AJisl PEIIeHUs] YpaBHEHUHM U HEPABEHCTB, a TakXKe 3a/1a4
C IIapaMeTpaMu;

[TP30 ™mopmenupoBaTh pealbHBIC CHUTYallMH Ha S3bIKE aiareOphbl, COCTABJISITH BBIPAKCHUS,
YPaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCJIOBHIO 3a/aud, HMCCIEI0BAaTh ITOCTPOCHHBIE
MOJIEJIN C UCIOJIb30BaHUEM almmapara ajareOpbl, THTEPIPETUPOBATD MTOJIYyUEHHBIN pe3ylbTar;
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ITP31 cBoGOAHO omepHpoBaTh MOHATHAMU: (YHKIHSA, CIIOCOObI 3a1aHus (YHKIMH, B3aHMHO
oOpatHble (QyHKIMUH, KoMMoO3ulusa GYyHKIUH, rpaduk (QyHKINH, BBIIOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpaukoB GyHKINHI;

[1P32 cBoGogHO oOmepupoBaTh MOHATHSMU: OOJACTH OMPEACICHUS W MHOXECTBO 3HAYCHHI
GbyHKIMHU, HYJIM QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

I1P33 cBoGOMHO oOmNEepUpoOBaTH MOHITUSIMM: YETHbIE M HEUETHble (PYHKIMH, MEPUOTUYECKHE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIlIee ¥ HAaMMEHbIIee 3HaUeHre (YHKIIUN Ha IPOMEKYTKE;

I1P34 cBoOOIHO oOmepupoBaTh MOHATHAMHU: CTEMEHHAs (YHKIMS C HATypaJbHBIM M LEJIBIM
rokasaresnemM, rpapuk CTelneHHOW (YHKIUHM C HaTypaldbHBIM U IIEJIBIM IOKa3aTeseM, rpaduk
KOpHS N-0 CTeTeH! KaK (YyHKLIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTelIeM;

[P35 omepupoBaTh NOHATUSAMU: JIMHEIHAas, KBagpaTW4yHas M ApPOOHO-TMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

[1P36 cBOOOAHO OmEepHpoBaTh MOHATHSAMU: MOKa3aTelbHas U jJorapudmuueckas QyHKIUH, UX
CBOWCTBA U IpaMKH, UCIOIB30BATh UX TPAPUKH [T PELICHUS YPaBHEHUI;

[TP37 cBOGOAHO OmMEpUpPOBATH MOHATHUSIMH: TPUTOHOMETPUYECKAss OKPYKHOCTb, OMpeecHUE
TPUTOHOMETPUUYECKUX (PYHKIIMN YHUCIOBOTO apryMEHTa;

[TP38 ucmonp3oBaTh rpaduku GyHKIUA 171 UCCIEIOBAHUS MPOIIECCOB M 3aBUCHMOCTEH TpH
pelIeHNH 3ajad U3 JAPYyruxX y4eOHBIX MPEIMETOB M peallbHOW KM3HM, BhIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXAY BEIMYNHAMU;

ITP39 cTpouth rpaguku KOMMO3UIMH (PYHKIUN C MOMOIIBIO AJIEMEHTAPHOI'O MCCIICAOBAHUS U
CBOMCTB KOMITO3UIINU JABYX (PYHKIIHIA;

ITP40 cTpouTh reoMeTpuyeckre oO0pa3bl YpaBHEHWH W HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

[1P41 cBO6OHO ONIEpUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIINIA;

[1P42 npumeHsTh QyHKINU 111 MOJIETUPOBAHUS U UCCIIEIOBAaHUS PEeabHBIX MPOIIECCOB;

I1P43 cBOOOIHO OmepupoBaTh MOHATHAMHU: apu]MeTHUecKass U TeoMeTpHuYecKas Mporpeccus,
OeckoHeYHO yObIBaroIlasi reoMeTprueckasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHNUE O KOHCTAHTE;

[1P44 ucnonp30BaTh NPOrpPECCUM JUIS PELICHHS pealbHbIX 33/1a4 IPHUKIAJHOIO XapakTepa;

I1P45 cBOOOIHO oOmEpUpoOBaTh MOHATHUSAMH: TIOCJIEJOBATEIBHOCTh, CHOCOOBI  3a/JaHUs
MTOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEI0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXK/ICHUS] MaTEMaTHYECKOT0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

[1P46 cBOOOAHO OmEepUpOBaTH MOHATUSMU: HEMPEPbIBHbIE (DYHKIIMU, TOUKU pa3pbiBa rpaduxa
(byHKIMH, aCUMOTOTHI Tpaduka QyHKIUH;

[1P47 cBoOonHO omepupoBaTh MOHSATHEM: (DYHKIIMS, HENpepbIBHAs Ha OTpE3Ke, MPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH [T pelICHUs 3aa4;

[1P48 cBoOoOnHO omepupoBaTh MOHATHSAMH: TiepBasi W BTOpas MPOU3BOJAHBIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

[1P49 BbIYMCHATH NPOU3BOAHBIE CYMMBI, NPOU3BEACHHUS, YaCTHOTO W KOMIIO3ULMHU JIBYX
(GyHKIMH, 3HaTh TPOU3BOIHBIC JIEMEHTAPHBIX (QYHKIUH;

ITP50 ucnonb30BaTh reoMETpUYECKUN U PUINUECKUI CMBICI TPOU3BOIHOM /ISl PEIICHNUs 3a/1a4;
[1P51 wucnonb30BaTh NPOM3BOJIHYIO JUIS HCCieNOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HauOoJblIee U HAaUMEHbIlIee 3HauUeHHs! (PYHKIIMHM HENPEphIBHON Ha OTPE3KE;

[1P52 ncrionbs30BaTh MPOU3BOJHYIO I HaXOXKACHUS HAWITy4IIEro pelleHUs B MPUKIAIHBIX, B
TOM YHUCJIE COLMAIBHO-DKOHOMMYECKHUX, 3aJaydax, M1 OINpPEACIICHUs CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GopMYJIOi UK rpaduKoM;

ITP53 cBOOOHO ONEepUPOBATH MOHATHAMMU: NIEPBOOOPA3HAs, ONpeIeIeHHBIH HHTErpall, HaX0IUTh
NepBOOOpaA3HbIE 3JEMEHTAPHBIX (GYHKIUM M BBIYMCIATH HHTErpal mo ¢opmyne HproToHa-
Jleiibuuia;

[1P54 HaxoauTh MIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOLILIO0 HHTETpaa;
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UMETh IPEJACTaBICHUE O MAaTeMaTHYEeCKOM MOJEIUPOBAHUM Ha IIPUMEPE COCTABIICHMS
g epeHnaIbHbIX YpaBHEHHUI;

[1P55 pemate mpUKIaJHbIC 3a/1a4i, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPeACTBAMUA MaTEMAaTHYECKOT0 aHAJIN34;

ITP56 cBOGOAHO ONEPUPOBATH MOHATUAMU: MHOXKECTBO, OTIEPALIUU HAJl MHO>KECTBAMH;

[1P57 ucnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapar JJIs1 ONUCAHUS PEAIBHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX yU4eOHBIX MPEMETOB;

[IP58 cBoOOAHO oOmepupoBaTh TMOHATUSIMH: OIpPEACIICHHE, TeopeMa, YypaBHEHHE-CIICIACTBUE,
CBOWCTBO MAaTeMaTHYECKOT0 OO0OBEKTa, J0Ka3aTeIbCTBO, pPABHOCUJIIbHBIC YpaBHEHUS U
HEPaBEHCTBA;

ITP59 cBOGOAHO OmEpHUpOBaTh OCHOBHBIMU MOHSATHSAMM CTEPEOMETPUHU TPHU PEIICHUH 3a1ad U
MIPOBEACHUN MaTEMAaTUYECKUX PACCYKICHUM;

ITP60 npUMEHATh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IPU PELIEHUH F'€OMETPUUECKUX
3a/1a4;

[1P61 xnaccu¢pumpoBaTh B3aMMHOE PACIOIOKEHUE NPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEMN B IPOCTPAHCTBE;

[1P62 cBOOOAHO OmepupoBaTh MOHATUSAMH, CBA3aHHBIMU C yIJIaMH B NPOCTPAHCTBE: MEXKIY
MIPSAMBIMU B IIPOCTPAHCTBE, MEXIY MPSMOM U TUIOCKOCTBIO;

ITP63 cBOGOAHO ONIEpUPOBATH MOHATUAMH, CBA3aHHBIMUA C MHOTOTpaHHUKAMU;

[1P64 cBoOOIHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (IIpU3Ma, MUPAMUIA,
NPSAMOYTOJIBHBIN Mapasuienenunen, kyo);

[1P65 knaccuduupoBaTh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIs1 KJIacCU(PUKAIUY;

[IP66 cBOOOIHO OIEpPUPOBAaTh MOHATUSMH, CBSI3aHHBIMM C CEUEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

[1P67 BBIMOJMHATH MapajlIeNbHOE, IIEHTPAJbHOE M OPTOTOHAIbHOE MPOEKTUpOBaHHE (UTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeH!s PUryp Ha MIIOCKOCTH;

IIP68 cTpouTh ceueHHs] MHOTOTPAHHMKOB Pa3INYHBIMU METOJIAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHME YePTEeXKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BU] CBEPXY, COOKY, CHU3Y;

I[IP69  BpUMCHATH IUIOIIAAM  IOBEPXHOCTEW MHOIOIPAHHUKOB (TpuU3Ma, NHpamMHuaa),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyT;

ITP70 cBOGOAHO ONIEpUPOBATH MOHATUAMU: CHMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI;

ITP71 cBOOOIHO OmepupoBaTh MOHATHAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIHMHATaM B
IIPOCTPAHCTBE;

[1P72 BBINONHATH NEHCTBUS HAJl BEKTOPAMU;

[IP73 pemare 3amaud Ha [JOKA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHWM W HaXO0XKICHUE
T€OMETPUYECKHUX BEJIMYUH, IPUMEHS U3BECTHBIE METOBI IIPU PEILICHUY MAaTEMaTUYECKUX 3a1a4
MTOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH;

[IP74 npumeHATH NpOCTEMIINE NPOrpPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI NIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4;

[1P75 wu3Bnekath, MpeoOpa3oBbBIBATh U UHTEPIPETUPOBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

IIP76 nmpuMeHATH MOJIy4EHHbIE 3HAHUS HA MPAKTUKE: CPABHMBATh M AHAIM3UPOBATh PEAJIbHBIC
CUTyalluM, NPUMEHATh HW3yYECHHBIC IOHATUS B IIPOLIECCE IOWUCKA PEIIEHUsS MaTeMAaTHYECKH
copMyIMpPOBaHHON TNPOOJIEMBI, MOJEIHPOBATH peallbHbIe CUTYallMd Ha f3bIKE T'€OMETpUH,
HCCIEA0BATh MOCTPOEHHBIE MOJEIN C HMCHOJIb30BAHUEM TI'€OMETPUUYECKHMX IOHATHA M TEOpEM,
anmapara ajireOpbl, pelaTh NPaKTHUECKUE 3a/1a4H, CBA3aHHBIE C HAXOXK/IEHUEM FeOMETPUUECKUX
BEJIMYNH;

[1P77 umeTh mpenacTaBieHUs 00 OCHOBHBIX 3Tamax pa3BUTHA M€OMETPUHM KaK COCTAaBHOW YacTH
(byH1aMeHTa pa3BUTHS TEXHOJIOTHI;

I1P78 cBOOOAHO OmMEepUpOBaTh MOHATHSAMM, CBSI3AHHBIMH C IMIMHIPUYECKON, KOHHYECKOH u
chepuyeckoil MOBEPXHOCTIMH, OOBICHATH CIOCOOBI MTOTYUYEHHUS;
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IIP79 onepupoBaTh MOHATHSAMM, CBSA3aHHBIMM C T€JaMHM BpalllEHUS: LWIMHAPOM, KOHYCOM,
cdepoii u mapom;

ITP80 pacmo3HaBaTh Tesa BpalleHus (LMWIMHAP, KOHYC, cdepa W map) U oOBICHATH CIIOCOOBI
MTOJIyYEHUS TEN BPAILCHNUS;

I1P81 xnaccudpuuupoBaTh B3aUMHOE pacroyiokeHue chepsbl U MIOCKOCTH;

[TP82 BBIYHCIATH BETMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIleHUs, 00bEMBI 1 TIIOMIA TN
MIOBEPXHOCTEH MHOTOI'PAaHHUKOB M TEJI BpAalllEHUs, I€OMETPUYECKHX TE€JI C IPUMEHEHUEM
(opmyu;

I1P83 cB0OOAHO OmMEpHpPOBATH MOHATHAMH, CBA3aHHBIMU C KOMOWHAIMAMHU Tel BpalleHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBIA B cdepy M omucaHHbI oKkosio cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPALCHMUS;

[1P84 BBIYUCIATH COOTHOMIECHUSI MEXKY TIOMIAISIMH MIOBEPXHOCTEH U 00beMaMu TIOI00HBIX TEIT,
n300pakaTh M3y4yaemble (UTYpbl, BBHIIOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTE)KU W3 PUCYHKOB
MIPOCTHIX OOBEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUS TEJ BpAILLCHUS;

[1P85 m3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATH MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

ITP86 cBOOGOAHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

[1P87 BBINOMHATE Onepau HajJl BEKTOPAMH;

I1P88 3aaBaTh IIIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOpPMHAT;

[1P89 pemate reomeTpruecKre 3aJa4l Ha BEIYUCICHUE YTIIOB MEXAY MPSMBIMU U IJIOCKOCTSIMH,
BBIUHCIICHUE PACCTOSHUM OT TOYKM JO IIJIOCKOCTH, B IL€JIOM, Ha IPHUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METOJA IIPH PEUICHUY;

ITP90 cBOOOIHO OmepupoBaTh MOHATHSIMMU, CBA3aHHBIMU C JBM)KEHHEM B IMPOCTPAHCTBE, 3HAThH
CBOMCTBA JBHKCHHIA;

I1P91 BBIMOMHATH M300paKEHUS MHOTOTPAHHMKOM M TN BpallleHUs MpH MapajuleIbHOM
MIEPEHOCE, EHTPAIIBHON CUMMETPHH, 3€PKaJIbHON CHMMETPHUH, IPU IOBOPOTE BOKPYT NMPSMOH,
npeoOpa3oBaHus MOA00US;

[1P92 cTpouTh ceueHuss MHOTOIPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs IUINHApa (apauieabHo U
NEPIEHIUKYISAPHO OCH), CEUYEHHUs KOHyca (IapajielbHO€ OCHOBAHMIO W TPOXOJsIIee depes
BEpILNHY ), CEUCHHUS 11apa;

IIP93 wcnosnb30BaTh METOABI MOCTPOEHUS] CEYEHUN: METOJ CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYIIEH IITIOCKOCTH;

I1P94 noka3piBaTh r€OMETPUUECKHUE YTBEPKIACHMS,

[1P95 mpumensTh reoMerpuueckue (akThl [ PpEUIeHHs CTepeoOMETpPUUYECKHUX 3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIAroB PEIICHUs, €CIM YCIOBMs IPUMEHEHUS 3aJaHbl B SIBHOM U
HEesIBHOU (opme;

ITP96 cBoGOAHO OmepHpOBaTh MOHATHIAMMU: Tpad, IIOCKHUM Tpad, CBA3HBIN rpad, myTh B rpade,
LIeIb, [IUKJI, JIEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIIy4ailHOTO SKCIIEPUMEHTA;

ITP97 cBoGOAHO oOmepupoBaTh MOHATUSAMH: CIY4YalHBIM AKCHEPUMEHT (OMBIT), CllydaiiHoe
coOBITHE, AJIEMEHTapHOE Ciy4ailHoe cOObITHE (3JIEMEHTApHbI HMCXO0MA) CIy4ailHOro OIbITa,
HaXOJIUTh BEPOSITHOCTU COOBITHI B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU;

[TP98 naxomuth u GOpMYIUPOBATH COOBITHS: TEepeceueHue, 0ObEeTMHEHNE JTaHHBIX COOBITHH,
COOBITHE, TPOTUBOIMOJIOKHOE JAHHOMY, HCIOJB30BaTh IUarpaMMbl Jiiepa, KOOPIMHATHYIO
NpsIMyI0 JJIsi pelleHus 3ajady, I[0JIb30BaThCsd (OPMYJION CIIOKEHHS BEpOSTHOCTEH IS
BEPOSATHOCTEN JABYX U TpeX CIIy4alfHBIX COOBITHI;

[IP99 omnepupoBaTh MOHATHUAMM: YCIOBHAs BEPOATHOCTh, YMHOXKEHHE BEPOATHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYYaHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHI C
MOMOIUIbIO MpaBUjla YMHOXEHHs, JepeBa CIy4alHOTO OIMbITa, MCIOJIb30BaTh (GOPMYIy MOJHOM
BEpOATHOCTH, (opmyiy baiieca mpu pemeHuH 3aj1ad, ornpenesnsaTh He3aBUCUMOCTb COOBITHI 110
(dbopMyJie U 0 OpraHU3aIK CIy4aifHOTO SKCIIEPUMEHTA;

[IP100 mpuMeHATh H3y4YeHHbIE KOMOMHATOpHBIE (OPMYJBI Ul TEPEUUCIICHUS 3IIEMEHTOB
MHOJKECTB, DJIEMEHTapHbIX COOBITHI CIydallHOTO OIBITA, pELIEHUS 3aja4 [0 TEOPHH
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BEpPOSATHOCTEM;

ITP101 cBoGoAHO OonepupOBaTh MOHITUSIMH: OWHAPHBIN CIIy4aiHbII ONBIT (MCIBITAHUE), YCIIEX U
HeyJlauya, HE3aBUCUMBIC HCIBITAHHSA, CEPHUsl UCHBITAHUN, HAXOAUTh BEPOSITHOCTU COOBITHH: B
CEPHH HCIIBITAHUH JI0 MIEPBOTrO yCIeXa, B CEpUM UCIBITAaHUN bepHysuM, B onbITe, CBA3aHHOM CO
CITy4aitHBIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

[IP102 cBOOOMHO oOmMEpUpPOBATH TMOHATHUSAMU: CiydyallHas BeJIMYHMHA, pacTpeeicHUE
BEPOSATHOCTEH, TUarpaMMa pacrpesielieHusi, OMHapHas ciiy4yaiiHas BelUYHHA, T€OMETPUUYECKOE,
OMHOMHAIIBHOE paclpeielieHuE;

IIP103 omnepupoBaTh MNOHATHSMH: COBMECTHOE PpACHpElEICHHE [BYX CIy4YalHBIX BEJIMYUH,
MCIOJIb30BaTh TAOJIUILy COBMECTHOTO pPAacTpeeNeHHS IBYX CIy4alHBIX BEJIMYUH /7Sl BBIJICICHUS
pacnpeneseHns KaKa0i BEJIMUNHBL, ONPEEICHUS HE3aBUCUMOCTH CITy4YaiiHbIX BEJINYMH;

[1P104 cB0OOAHO OomepUpOBaTh MOHATHEM MATEMaTHUECKOIO OXKHUJAHUS CIydalHON BETMYHMHBI
(pacnpeneneHnys), NPUMEHATh CBOMCTBA MAaTEeMaTHYECKOIO OXKUAAHMS NPU DPELICHUM 3aj]ad,
BBIUHCIISATh MATEMAaTUYECKOE O’KUJaHNe OMHOMHMAIILHOTO U TEOMETPUUYECKOTO pacIpeieIeHHI;
ITP105 cBoGOAHO ONEpPHPOBATH MOHATUSAMH: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHUE CITydailHON
BEJIMYMHBI, MPUMEHATh CBOMCTBA JUCIEPCUU CIIy4alHON BETUYMHBI (pacrpeleieHus) Mpu
pelIeHUN 3a/ad, BBIYUCIATH AUCIEPCUI0 U CTAaHJAPTHOE OTKJIOHEHHE TI€OMETPUYECKOro u
OMHOMUAJIBHOTO pacIipe/ieIeHHI;

[IP106 BBIYUCIATH BBHIOOPOYHBIE XAPAKTEPUCTUKH IO JaHHOM BBIOOpPKE U OIICHHUBATh
XapaKTePUCTUKU I'eHEePATbHOM COBOKYITHOCTH JJAHHBIX IO BEIOOPOYHBIM XapaKTEPUCTUKAM;
ITP107 onieHMBaTh BEPOSTHOCTU COOBITUI M MPOBEPATH MPOCTEHIINE CTATUCTUYECKHE THITOTE3HI,
TOJIb3YSICh U3YYEHHBIMU PACIIPEACICHUSIMU.
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4. TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema 3ansaTus
ILIL.

KoanuectBo
JacoB

B ToM uncne

IIpenmernsie (ITP)
mmaHocTHbIe (JIP) pe3yapTaThl

YP

113

K

CP

1 kypc, 1 cemectp

AJITEBPA U HAYAJIA AHAJIM3A

"Mmnoscecmea u nozuxa'’

Copep:kanne: MHOXECTBO, OllEpallii HaJl MHOXKECTBAaMU M uX cBoiicTBa. Jlnarpammsl Diinepa-Benna. [Ipumenenue
TEOPETHKO-MHOXKECTBEHHOI'O ammapara JjIs ONHCaHUs pealbHBIX INIPOLECCOB H SIBICHUH, NMpPU pelIeHHH 3a1ad U3
Ipyrux y4eOHbIX mpeameroB. OmpenencHue, TeopeMa, CBOHCTBO MAaTEMAaTH4ECKOIO OOBEKTa, CIEICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHHSL.

1 [lesnn 1 3a1a4M MaTeMaTUKU IPU OCBOEHUH CHIEUAIBbHOCTH. 2 2 [1P56 — ITP58

2 MHoOXecTBa, X BUABI U CIOCOOBI 3aAaHus. Jlnarpammel Ditnepa — 2 2 JIP1- JIP8
Benna. OTHoIIIEHHS MEKTy MHOKECTBAMH.

3 Ornepanyu HaJl MHOKECTBaMU. 2 2

4 Pewenue npukiaouvix 3a0ay ¢ NpUMeHeHUeM meopul MHOICECme. 2 2

AJITEBPA 1 HAYAJIA AHAJIM3A

"Yucaa u BbIYHCIeHNs"

Conep:xanne: PannonansHple uncna. OOBIKHOBEHHBIE M JECATHYHBIE OPOOH, IIPOLEHTHI, OECKOHEUYHBIS
nepuoanyeckue apobu. Ilpumenenne apobeil 1 MPOLEHTOB ISl PEIeH S IPUKIAJHbBIX 337a4 U3 Pa3InuHbIX OTpacieit
3HAHUH U peanbHON )KU3HH.

JleficTBuTeNbHEIC YHCa. PannoHansHbEIe M HppaIMOHANBHEIE YHcIa. ApU(METHIECKHE OIepalii ¢ AeHCTBUTEIHHBIMU
yuciaMd. MoJynb JEeHCTBUTENBHOTO YMCiIa U €ro cBOWCTBA. [IpuOiaMKEHHbIE BBIYMCICHMS, NPaBUIIA OKPYIJIEHMS,
[PUKKAKA U OLICHKA Pe3y/bTaTa BEIYUCICHHUIL.

CreneHp ¢ menbM mokasareneM. bunom Herorona. Mcnonmb3oBanne moaxopmsied (GoOpMBI 3amucu IefCTBUTENBHBIX
qycel Ul PELICHHS PAKTUYECKUX 3a/1a4 U NPE/ICTABICHHUS JAHHbIX.

Harypanbuble 1 nensie unciaa. IIpuMeHeHHe MPU3HAKOB AEIHMOCTH LENBIX YHCEN, HAanOONIBIINN OOIMHI ICIHTENIbh
(manee - HOMI) u nHammenbluee obuiee kpatHoe (manee - HOK), ocratkoB mo Mojyinio, airoputva EBkimmma uis
pelIeHNs 3a1a4 B LENBIX YUCIAX.

5 HartypanbHble, 1ieJible ¥ pallMOHAJIbHBIEC YHCIIA. 2 2

6 IIpaxTrueckas pabora 1. Beimonnenue neiicTBUIT HaJT 2 2
JIEHCTBUTEILHBIMHU YHCIIAMH.

7 Ilpumenenue npouenmos 011 pewieHUs RPUKIAOHBIX 3A0ay. 2 2

8 IHpuobnuscennoe 3nauenue geauuunst. Iozcpewnocmu eviuucaenuil 2 2
npu peuieHuU RPUKIAOHBIX 3a0aY.

[1P1 —I1P4, [TP10 — ITP11
JIP1.3

JIP4.1

JIP 6.1,6.3 - 6.4;
JIP7.2
JIP8.1-8.2

AJITEBPA U HAYAJIA AHAJIN3A
"YpaBHeHUs M HepaBeHcTBa"
Copnep:xanne: ToxzaecTBa M TOKIESCTBEHHbIC MpeoOpa3oBaHMs. YpaBHEHHE, KOPCHb ypaBHEHHs. PaBHOCHIBHBIC




YPaBHEHHS U ypaBHEHHUs-CIIeACTBIs. HepaBeHCTBO, pelleHIe HEPaBeHCTBA.

OCHOBHBIE METOZBI PELICHUS LEIbIX U NPOOHO-pPAllMOHANBHBIX YPAaBHEHUH M HEpaBEHCTB. MHOTOWICHBI OT OIHOM
nepeMeHHOU. JleneHHe MHOrowIeHa Ha MHOTOWIEH ¢ ocraTkoM. Teopema be3y. MHorouwieHsl ¢ LEJIbIMH
ko3¢ dumentamu. Teopema Buera.

IlocTpoenne MaremMaTH4ecKHX MOJeENeil peaabHOH CHTyallud ¢ IIOMOIIBIO YpaBHEHWH M HepaBeHCTB. IIpumeHeHHe
YPaBHEHMH M HEPAaBEHCTB K PEIICHUIO MAaTEeMaTHYECKHMX 3aJay M 3aJay U3 pa3lIMuyHbIX oOylacTel HayKH M peanbHOi
JKU3HH.

9 ToxaecTBeHHbIe MpeoOpa3oBaHysl HAJl YpaBHEHUSIMU M HEpAaBEHCTBAMU. | 2 2 ITP13 —IIP16, I1P23
10 | Pemenue uenpix ¥ IpoOHO — pallMOHAIbHBIX YPaBHEHHI. 2 2 JIP1.3
11 Pemienue HepaBEeHCTB METOIOM MHTEPBAJIOB 2 2 JIP4.1
12 | Hpakmuueckas paboma 2. Pewenue 3a0au na cocmaenenus 2 2 JIP 6.1, 6.3 - 6.4,
YPAGHEHUIl U HEPAGEHCME. JIP7.2
JIP8.1 - 8.2
AJITEBPA M HAYAJIA AHAJIU3A 10 6 )
"Yucaa u BbIYMCIeHHs"
Conepmaﬂue: KominekcHrle yncia. Anre6pauqecxa;{ " TPUTOHOMETPHUICCKasA CpOpMI)I 3aIIMCH KOMIIJICKCHOT'O YHCJIa.
ApH(bMCTI/IquKI/Ie orepanuu ¢ KOMIUICKCHBIMU YUCJIaMH. I/I3o6pa>l<eHue KOMIIJICKCHBIX YHCEJI HA KOOpI[I/IHaTHOﬁ
iockoct. Popmyina Myaspa. Kopau n-oii creneHu u3 KOMILIEKCHOTo yucia. [IpuMeHeHne KOMIUIEKCHBIX YHUCeN IS
peuicHus (1)I/I3I/I‘ICCKPIX U TCOMETPUICCKUX 3a1a4.
Apudmernuecknii KOpeHb HaTypaNIbHOH CTENIEHH U €ro CBOMCTBA.
CremneHs ¢ PaAOHAIBHBIM ITOKA3aTCJIEM U €€ CBOI‘/IICTBa, CTCICHb C HCﬁCTBHTCJ’IBHI}IM II0KA3aTCICM.
13 MHO0XeCTBO KOMIICKCHBIX Yncel. JIeHCTBUS C KOMILJIEKCHBIMHU 2 2 I1P4 — I1P6, ITP12, ITP17
YHCJIAMH. JIP1.3
14 IIpakTnueckas padora 3. BrlmonHenue nelcTBUI Hal KOMIIEKCHBIMU 2 2 JIP4.1
qyclIaMy B ayireOpandeckoii hopme. JIP 6.1, 6.3 - 6.4;
15 | JleficTBHs HaJ NEHCTBUTENLHBIMU M KOMIUIEKCHBIMU YHCIIAMHU. 2 JIP7.2
16 | Kopuu u crenenu. KopHu 13 HaTypaJbHOIO 4MCIIA U UX CBOWCTBA. 2 2 JIP8.1 - 8.2
17 | IlpeoOpa3zoBaHKe BRIpAXKEHUH, COCPIKAIINX PaJTUKAIIbL. 2 2
AJTEBPA U HAYAJIA AHAJTM3A 8 4 4
"YpaBHeHusi H HepaBeHcTBA"
Copep:xkanune: IlpeoOpa3oBaHMs YHCIOBBIX BBIPQKEHUH, COAEPXKAIIMX CTENEHHM W KOpPHU. VppanuoHanbHble
YpaBHCHUA. OCHOBHLIG METOABI PEUICHUST HUPPAMOHAIBHBIX ypaBHeHHﬁ. IToka3arenbHBIC YpaBHEHUA. OCHOBHBIC
METO/IbI PELICHHS TIOKA3aTeNbHBIX ypaBHEeHN. OCHOBHBIE METO/IbI PEILICHUS UPPALOHAIBHBIX HEPABEHCTB.
18 Pemenne npocTeMmmx MppaMoOHAIbHbIX YPABHEHUN U HEPABEHCTBAMU. | 2 2 [1P5 — I1P6, TIP13 — [1P14,
19 CteneHu ¢ pallMOHAJIbHBIMU TTOKA3aTeIIMU M UX CBOMCTBA. 2 2 I[1P17 — I1P18, I1P20,
20 | IIpeobpasoBaHue BBIpaKEHUHA, COJEPKAIIMX PAMOHATLHEIE CTEIIEHH 2 2 11P24, TTP27
21 | Ipakruyeckas pa6ora 4. Peinenue npocTeNImX MOKa3aTelbHbIX 2 2 JIP1.3
YPaBHEHHI U HEPABEHCTB. JIP4.1

JIP 6.1, 6.3 - 6.4;
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JIP7.2
JIP8.1-8.2

AJITEBPA 1 HAYAJIA AHAJIN3A
"Yucaa v BbIYMCIeHHs"
Conep:xanue: Jlorapudwm umcna. CBoiicTBa sorapudma. JlecsTUIHbIC U HATYpaJbHbIE JOTapH(MBbI.

22 | Jlorapudm gncia. OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

23 Brruncnenue nmorapudmon. CoiicTBa JorapudmMos.

\S)

24 | IlpaBuna aeiictBus ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.

I1P7, IIP19
JIP1.3

JIP4.1
JIP6.1,6.3 - 6.4;
JIP7.2
JIP8.1-8.2

AJITEBPA U HAYAJIA AHAJIM3A

"YpaBHeHUs M HepaBeHcTBa"

Copep:xanue: [IpeoOpazoBaHue BEIPOKECHUI, coeprkaiux gorapudmel. Jlorapudmudeckue ypaBHeHus. OCHOBHBIC
METO/IBI PEIICHUsI JIOTapH()MUISCKUX YPaBHEHHI.

25 | Ilpaktuueckas pabora 5. [IpeoOpazoBanue sorapupMuyecKux
BBIPAYKCHUIA.

26 JlorapudMuueckre ypaBHCHHsI M HEpABEHCTBA, MX CHCTEMBI.

27 IIpakTuyeckas pabora 6. Pemenne nmpocteimumx torapupmMuaecKux
YpPaBHEHUU U HEPABEHCTB.

28 | Pemenue 3agau no teme: «KopHu, crenenu, jorapumoi.

T1P7, TIP19, TIP20, TTP24,
T1P27, TIP28

JIP1.3

JIP4.1

JIP 6.1, 6.3 - 6.4;

JIP7.2

JIPS.1- 8.2

TEOMETPUS

"IIpambie u niockocmu 6 npocmpancmee’’

Copep:xkanue: OCHOBHBIC NOHATHS CTEPEOMETPUM. Touka, mpsMas, IUIOCKOCTb, NPOCTpaHcTBO. I[loHsTHE 00
AKCHOMAaTHIECKOM IOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHU U CJISJICTBHS U3 HUX.

B3aumMHoe pacrionokeHue NpsSMbIX B IPOCTPAHCTBE: MEPECEKAIOMINECS, NapaiebHble M CKPEIHBAIOIIUECs IPSIMBIE.
IIpus3Haku ckpemmBaomuXcs NpsAMbIX. [lapannenbHOCTs HPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: MapaillelbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAJUICNIBHOCTh TPEX NPSMBIX, NapalIeNbHOCTh NMPsAMON U IuockocTH. IlapamiensHoe u
LIEHTPAIBHOE IPOCKTHPOBaHKE, H300pakeHne ¢uryp. OCHOBHBIE CBOWCTBA IapajlIeNIbHOTO IIPOSKTHPOBAHMSI.
M3o6paxxenue ¢uryp B mapamiensHON MPOEKIHUH. YIIBI ¢ COHANPABICHHBIMH CTOPOHAMH, IOl MEKAY IPSMBIMU B
npoctpaHcTBe. IlapayienbHOCTh IUIOCKOCTEH: IMapajieNbHbIe IUIOCKOCTH, CBOWHCTBA MHapaUICNBbHBIX IIIOCKOCTEH.
TIpocreiimye npocTpaHcTBEHHbIE (GUIYPBI HA IIIOCKOCTU: TETPA3/p, NapajlIeleuIe]l, TOCTPOCHUE CeUCHHUI.
IleprieHAUKYIAPHOCTD MPSIMOU H INIOCKOCTH: MEPIICHAUKYIAPHBIE IPSIMBbIC B IPOCTPAHCTBE, IPSIMbIC NapaieibHbIe I
HEpHeHAUKYISIPHBIE K IUIOCKOCTH, INPU3HAK IIEPIEHIUKYISIPHOCTH IpPSIMOM U IUIOCKOCTH, TeopeMa O IIPSIMOH
HepHEeHAUKYJISIpHON TI0cKocTH. OpTOroHajbHOE NPOEKTHpOBaHHUE. IlepneHMKyIIp M HAKJIOHHBIE: PAacCTOSHHE OT
TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT IPSIMOII O IIIOCKOCTH, MPOeKus GUrypsl Ha IIIOCKOCTh. [lepnenauKynapHoCT
IUIOCKOCTE: IPHU3HAK IIePIEHIUKYIIPHOCTH ABYX IUIOCKOCTeH. Teopema o Tpex HepHeHIuKyIsIpax.

VYribl B IPOCTPAHCTBE: YroJl MEX/Y NPSIMOW M IUIOCKOCTbIO, JABYIPaHHBIN yroJ, JMHEHHbIH YroJl JABYIrpaHHOTO yIJa.
TpexrpanHblid ¥ MHOTOrpaHHble yriibl. CBOWMCTBa IIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOMCTBa IUIOCKUX H
JIBYTPaHHBIX YITIOB TPEXIPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB JUISI TPEXTPAHHOIO yIia.
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29 B3anmHoe pacnonoxeHue AByX NpsIMbIX B IPOCTPAHCTBE. 2 [1P58 — [1P62, T1P63,
[TapayuienbHOCTH NPSIMOM M IIJIOCKOCTH. [1P70, I1P73 — 11P77,

30 | [IpumeHeHue mpu3HaKa NapayuIeIbHOCTH NPSIMOMN U IJIOCKOCTH IIPU 2 2 I1P90
pellIeHUY 3a]1a4. JIP1.3

31 O00cHOBaHNE B3aUMHOTO PACHIOJIOKEHHS TIPSMBIX, TIPSMOH 1 TITIOCKOCTH B 2 JIP4.1
TPOCTPAHCTRE. JIP 6.1, 6.3 - 6.4;

32 | lapaaiensHOCTh IIIOCKOCTEN M MX CBOMCTBA. 2 JIP7.2

33 [leprieHAUKyYIAPHOCTD NPSIMOM U IUIOCKOCTH. [lepnenaukysp u 2 JIP8.1-8.2
HAaKJIOHHAs.

34 | Ilpaktuueckas pabora 7. HaxoxkneHue yriia Mexy IpsaMoi U 2 2
IIJIOCKOCTBIO.

35 JIByrpaHHBIN yroy. Yroi Mexay IJIOCKOCTAMU. llepnenauKkynsipHOCT 2
JIByX IJIOCKOCTEM.

36 [TapamtensHbrit neperoc. CUMMETPHSI OTHOCUTENHHO TIIOCKOCTH 2
[TapannenbHOE IPOEKTUPOBAHHKE.

37 | Pewenue npuknaonwix 3aoau «Ilpamvie u niockocmu 6 2
npocmpancmaee.»

38 [pakTrueckas padora 8. Pemenue 3amad 1o teme: 2 2
«IIpsiMbI€ U MIIOCKOCTH B IPOCTPAHCTBEY.

BEPOSITHOCTb U CTATUCTHKA 10 6

"Cnyuaitnie codvimus u eepoamuocmu’’

Copep:xanme: TlepecranoBku U (hakTopuai. Yucio coueranuid. Tpeyronbauk Ilackans. @opmysa dunoma HeroToHa.

39 | OcHOBHBIE TOHATHS KOMOMHATOPUKHU: N-(hakTopuall, pa3MelleHue, 2 I1P100
[epecTaHOBKa, COYETAHHE. JIP1.2-1.3

40 3ajauu Ha OJICYET YKCIIa pa3MELICHUN, IEPECTaHOBOK, COUETAaHUM. 2 2 JIP4.1

41 [pakTuyeckas pabora 9. KomOuHaTopHbIe paBuia yMHOKEHUS U 2 2 JIP 6.1,6.3 - 6.4;
COYETaHUS. JIP7.2

42 | Tpeyronsuuk Iackans. ®opmyna 6mHoma HeroToHa. 2 JIP8.1 - 8.3

43 | IIpakmuueckas paboma 10. Peuienue Komounamopuulx 3a0au Ha 2 2
uugposyro 3auwgumy ungdopmayuu.

TEOMETPUSL 18 10

"BeKkTOpBI H KOOPAMHATHI B IPOCTpaHcTBe"

Conep:xkanne: [loHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOH BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpA, BEKTOPBI
KOJUIMHEapHble, COHANPABICHHbIE M IPOTUBOINOJIOXKHO HAIPABIECHHBIE BEKTOPHL. PaBeHCTBO BeKTOpOB. JleHCTBHA C
BEKTOpAaMHU: CJIOKEHHE M BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHCIIO.




CaoiicTBa ci1oxeHnst BeKTOpoB. CBOMCTBAa YMHOXKEHHS BEKTOpa Ha 4ncio. [ToHsTHEe KOMIUTaHAapHBIC BEKTOPBI. IIpn3Hak
KOMIUTAaHapHOCTH TpeX BeKTOpoB. IlpaBmwino napauienenunena. TeopeMa o0 pasIOXEHHH BEKTOpa IO TPeM
HEKOMIUTaHApHBIM BekTopaM. IIpsMoyronbHas cucTeMa KOOpAMHAT B mpoctpaHcTBe. Koopiauuatsl BekTopa. CBs3b
MEXIy KOOpJWHATAMH BEKTOpPAa W KOOPJAMHATAMH TOYEK. YTOJN Mexay Bekropamu. CKauspHOE MPOU3BENCHUE
BEKTOpOB. Bekropsl B mpocrpancTBe. Omepanuy Hax BEKTOpaMH. BekTopHoe yMHOXeHHe BekTopoB. CBolcTBa
BEKTOPHOTO yMHOxeHHs. [IpsiMoyronbHas cucTeMa KoopauHaT B mpoctpaHcTBe. KoopauHaTel BekTopa. PasnokeHne
BeKTOpa 10 6a3ucy. KoopanHaTHO-BEKTOPHBII METOA MPH PEIICHUH TEOMETPUUCCKUX 3a/1ad.

""JIBMzKeHHUs B MPOCTpaHcTBE"

Conepxxanue: J{BmkeHus npoctpanctsa. OtobpaxkeHus. [{BIKeHHs i paBeHCTBO ¢uryp. OOmre CBOHCTBA ABIKCHHIA.
Buzabl ABIKCHHIL: MapaUIeNbHBIA MEPEHOC, LEHTpanbHAas CHMMETPUs, 3epKajbHas CHMMETPHs], IIOBOPOT BOKPYT
npsimoit. [IpeobpasoBanus nmoxodus. [psmas u cdhepa Ditnepa.

44 Bekrop Ha mimockocT U B ipocTpaHcTBe. Cl10’KeHNE U BBIYUTaHUE 2 [1P58 — I1P59,
BeKTOpoB. KoMiyiaHapHbie BEKTOPBI. [1P72 — I1P75, 11P86 —
45 pakTuyeckas pabora 11. Pemenue 3a1a4 ¢ npuMeHEeHUEM MPaBUI 2 2 I1P&9, 11P94
JICHCTBUI HAJl BEKTOPAMH. JIP1.3
46 | IIpsmoyroibHas cHCTEMa KOOPAMHAT B pocTpancTBe. KoopauHatsl 2 2 JIP4.1
BEKTOpA. JIP 6.1, 6.3 - 6.4;
47 | BexTopsl B IpOCTpaHCTBE. JIeHCTBUS HaJ BEKTOPAaMH B KOOPIMHATHOW | 2 JIP7.2
hopme. JIP8.1 - 8.2
48 [Ipocreiinme 3a1a4u B KOOpAMHATaX. Y paBHEeHUE chepsl. 2 2
49 | Yroa mexay BekTopamu. CKaJsipHOE MPON3BEICHUE BEKTOPOB. 2 2
50 | CumMeTpus B IPOCTPAHCTBE (LIEHTpalIbHAs, OCEBasl, 3€pKajbHasl, 2
TapajuieIbHbIN EPEHOC)
51 Pewenue 3a0au na oelicmeus ¢ 6eKmopamu ¢ KOOpOUHamax 6 2
npozcpamme «Excely
52 | lpakmuueckas paboma 12. Memoo Kkoopounam ¢ npocmpancmee. 2 2
AJITEBPA M HAYAJIA AHAJTH3A 4 0
"Yucna u evruucnenusn"
Copep:xanune: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCJIOBOI'O apryMeEeHTa.
53 Panuannas mepa yrna. BpamarensHoe neuxenue. CUHYC, KOCUHYC, 2 [1P8 — ITP9
TaHT'€HC M KOTAHI'€HC YHCIIa. JIP1.3; JIP4.1
54 OOpaTHbIe TPUTOHOMETPHUYECKHE (QYHKITUH. 2 JIP 6.1, 6.3 - 6.4;
JIP7.2; JIP8.1 - 8.2
AJITEBPA U HAYAJIA AHAJIH3A 20 10

"YpaBHeHus 1 HepaBeHcTBa'
Copnep:xanne: OCHOBHBIC TPHTOHOMETpHYecKUe (hopMyJbl. IIpeoOpa3oBaHie TPUTOHOMETPUYECKHX BHIPAXKECHHI.
Pelienne TpUroHOMeTpUYeCKUX YpaBHEHUH.

24




CucreMa M COBOKYIHOCTb YPABHCHHII H HEPAaBEHCTB. PaBHOCHIIBHBIC CHCTEMBI M CHCTEMBI-CICACTBUS. PaBHOCHIIBHBIC
HEpaBeHCTBA.

OT6Op KOpHEH TPUrOHOMETPHUYECKUX YpPAaBHEHMH C IOMOIIBIO TPUTOHOMETPUYECKOH OKpYXKHOCTH. Pemenue
TPHTOHOMCTPHYECKHX HEPABCHCTB.

55 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

\S)

56 OcHoBHbI€ (HOPMYJIBI TPUTOHOMETPUH: POPMYJIBI CIOKEHUS, YABOCHHUS,
npeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (DYHKIIHI B
IIPOU3BE/ICHUE U POU3BEACHUSI B CYMMY.

57 | IlpakTuueckas pa6ota 13. [IpeoOpazoBaHme NpOCTEHIINX
TPUTOHOMETPUUECKUX BBIPAKEHUM.

58 [Ipocreiilrie TPUrOHOMETPUYECKUE YPABHEHUS.

59 [IpakTryeckas pabora 14. Pemenue npocTedmx TPUroHOMETPUIECKUX

\S)

YPaBHEHUH.
60 Penienue npocTedmx TPUroHOMETPUIECKUX HEPABEHCTB. 2
61 Pemienne cucreM TPUrOHOMETPUYECKUX YPABHEHHI M HEPABEHCTB. 2

62 PelieHre TpUroHOMETPUUECKUX YPABHEHU U HEPABEHCTB.

63 KonTposbHas paboTa.

64 Pemienue 3a7a4 1o BCeMy Kypcy.

NS RE ORI ORL S RIS

[\S}

TIP8 — T1P9, [IP13, TIP21,
T1P22, TIP25 — ITP26,
T1P28

JIP1.3

JIP4.1

JIP 6.1, 6.3 - 6.4;

JIP7.2

JIP8.1-8.2

HUTOI'O B 1 cemecTpe

128

58

58

1 kype, 2 cemecTp

AJITEBPA U HAYAJIA AHAJIM3A

"@yuxkyuu u zpaguxu’’

Copaepxxanne: OyHKIHs, CIIOCOOH! 3a1anus GyHKIMHU. B3anmuo obpatusle ¢pynkiun. Kommosunus ¢ynxnuil. I'padux
(byHKIMK. DeMeHTapHbIe Tpeobpa3oBaHus TpaguKoB QYHKIHMIH.

OO6acTh OnMpeeNeHNust 1 MHOXXECTBO 3HaueHuit GpyHkimu. Hynn gynkuun. [IpoMexyTkn 3HaKOmocTostHCTBA. YeTHbIe
u HedetHble pynknun. Ilepuoguueckue ¢pynxnun. [IpomexxyTkH MOHOTOHHOCTH (yHKIUH. MaKCHMyMbI I MUHHUMYMBI
¢yskuun. Hanbonbiree 1 HanMeHblee 3HaYeHU QYHKIMH Ha TIPOMEXYTKE.

JInneiinas, KBafpaTH4YHas U APOOHO-THHEIHAs GYHKINH. DIEMEHTapHOE UCCIIEI0BAHNE U TOCTPOCHUE UX IPAUKOB.
CreneHnast QyHKIUS ¢ HATypalbHBIM H LeIbIM Ioka3ateneM. Ee cBoiicTBa u rpaduk. CBolicTBa U rpaduk KOpHS n-oi
CTETICHM KaK (pyHKIHN 0OPAaTHON CTENICHH C HATYPAIbHBIM [TOKa3aTeIeM.

IokasatensHas u jorapudmudeckas GyHKUNH, UX cBoiicTBa W rpaduku. Mcmonp3oBanue rpagukoB OYHKIUNA 1
PpeIeHNs yPaBHCHUH.

Tpuronomerpudeckasi OKpy>KHOCTb, OIPEEIICHAE TPUTOHOMETPHYIECKHX (PyHKIHIT YHCIIOBOTO apryMEHTa.
DyHKIMOHAIBHBIE 3aBUCHMOCTH B PeallbHbIX MPOLeccax U sBiIeHusX. ['paduku peanbHbIX 3aBUCHMOCTEIH.

I'padux xommozunun ¢ynknuii. ['eomeTprueckue 00pa3sl ypaBHEHHIT 1 HEpaBeHCTB Ha KOOPAUHATHOH IIIOCKOCTH.
Tpuronomerpuieckue GYHKIHHN, HX CBOHCTBA ¥ TPauKH.

I'paduueckne MeTobl pelieHHs ypaBHEHUIT 1 HEpaBEHCTB. I paduueckre METOABI PELIEHNUs 3a1a4 C apaMeTpaMu.
Hcnonesosanne rpadukoB (GyHKIWH s HMCCIENOBAaHMS IPOIECCOB M 3aBHCHMOCTEH, KOTOPHIE BO3HUKAIOT IIPH
pELICHNH 33/1a4 U3 IPYTHX YYEOHBIX IIPEIMETOB U PEAIbHOM KU3HH.
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10

12

65 | HMonstre dyskrmu. CriocoOs! 3a1auust GYHKIMIA, HX rpaduKi i

[1P31 —I1P42
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CBOICTBA. JIP1.3

66 | OmpenesneHre YeTHOCTH M HEYCTHOCTH PA3ITUYHbBIX (DYHKIIUH. 2 2 JIP4.1

67 | IlpoMexxyTKu BO3pacTaHus ¥ YObIBaHUS, HAUOOJIBIIIEE M HAMMEHBIIIEE 2 2 JIP 6.1, 6.3 - 6.4,
3HAYEHHUs, TOUYKH SKCTPEMYMA. JIP7.2

68 | IIpakTuyeckas pa6ora 15. Haxox/ieHre CBOWCTB QYHKIMH. 2 2 JIP8.1-8.2

69 | CreneHHble U MOKa3aTeIbHbIC (YHKIMU U UX CBOMCTBA. 2 2

70 Jlorapudmuueckue GyHKIIMU U UX CBOWCTBA. 2 2

71 Ilpakmuueckaa paooma 16. Ilocmpoenue zpaghukos nokazamenvholx | 2 2
u a102apupmuueckux yyHKyuil.

72 | Tpuronomerpuyeckue GyHKIUHI, UX CBOWCTBA U TpadUKH. 2 2

73 IHocmpoenue zpaghukoe mpuzoHomempuueckux yHKuuil. 2 2

74 [TocTpoeHnne rpamkoB KyCOYHO — HEMPEPHIBHBIX (PYHKITHH. 2 2

75 | Hocmpoenue cpagukoe ghynxyuii. 2

76 [pakTuyeckas pabora 17. Pemenue 3aga4 no reme «DyHKIIUHU, UX 2 2
CBOWCTBA M TpadUKN»

TEOMETPWSI 20 10 8

«MHOrorpaHHMKN»

Conepmaﬂue: BPIIIBI MHOI'OI'paHHUKOB, pa3BEPTKa MHOI'OTpaHHHUKA. HpPI?,MaZ n-yrojpHas TIIpu3Ma, IpsMas "

HaKJIOHHas NPU3MBI, OOKOBas U IMOJIHAS TIOBEPXHOCTH IIPU3MBI. Hapannenennne}], l'IpﬂMOyT‘OJ'[BHBIﬁ napajuienenunen u

ero cpoiicTBa. KpaTuaiimue myTH Ha IMOBEPXHOCTH MHOTOTpaHHHKA. Teopema Oitnepa. IIpocTpaHcTBeHHas TeopeMa

ITucaropa. Ilupamuna: n-yrompHas IHpaMuja, NpaBHIbHAs U ycedeHHas mupamupabl. CBoiicTBa pebep M GOKOBBIX

rpaHeﬁ HpaBHJ’[BHOﬁ nMpaMuabl. npaBHJ’lBHBIC MHOI'OTpaHHUKHU: IIpaBUJIbHAsA IIpU3Ma U NpaBUJIbHAsg NDUpaMuza,

MpaBUJIbHAS TPEYrojbHAst MUPAMUAA U MPABUIbHBIN TeTpasap, KyO. [IpencraBneHue o npaBUIbHBIX MHOTOIPAHHHUKAX:

OKTa’Ap, JOACKasAp U UKOCasap.

Brruncnenue 3j1eMEHTOB MHOI'OIPaHHUKOB! pe6pa, JAuaroHaliy, YTJIbl. Hnomam: OOKOBOM MOBEPXHOCTU H MTOJTHOM

MOBEPXHOCTH HPSIMOM MPU3MBI, IJIOIAAb OCHOBAHUI, TeopeMa 0 OOKOBOIl MOBEPXHOCTH NpsAMOi npusmbl. [Tnomans

OOKOBOM MOBEPXHOCTHU U TTOBEPXHOCTU HpﬁBI/IHbHOﬁ nupaMubl, TEOpEMaA O IUIOIAaAN ycequHoﬁ mapaMUuabl.

CHMMGTPHS{ B IIPOCTPAHCTBE. DJIEMEHTBI CUMMETPUU NPABUIIBHBIX MHOI'OI'PAaHHHUKOB. CI/IMMeTpI/IS{ B IIpaBUJIBHOM

MHOTOTpaHHHUKE: CUMMETpHUA Napajuiesienuneia, CAMMETPHS IPABWIBHBIX IPU3M, CHMMETPHSI MPABUIIbHON THPAMUJIBL.

77 [Tonsitue muororpannuka. [lpuszma. Buaer npusm. [lapamnenenunes, 2 2 [1P63 — I1P69, I1P74 —
Ky0. [1P77, 11P84 — I1P8S,

78 BbokoBas u osiHast MOBEPXHOCTH NMPU3MBL. OOBEM IPH3MBI. 2 2 [1P92 — I1P94

79 | Hpakruyeckas pabora 18. Pemenwne 3amau o teme «IIpusman. 2 2 JIP1.3

80 | ITupamuna. [TIpaBuibHas nupaMuaa. Y ce4eHHas TMPAMUIA. 2 2 JIP4.1

81 bokoBas 1 nosHasi moBEpXHOCTh nupamuibl. O0beM nupamMuabl. 2 2 JIP 6.1, 6.3 - 6.4;

82 | IlpakTuyeckas pabota 19. Pemenue 3a1au no reme «Ilupamungay. 2 2 JIP7.2

83 Pewenue 3a0au no meme «Mnuozozpannuxu). 2 JIP8.1 - 8.3
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84 CummeTtpusi B ipocTpadcTBe. [loHsATHE MpaBMIIBHOTO MHOTOTPAaHHUKA.

85 [TocTpoeHue ceueHnii MHOTOTPaHHUKOB.

\S)

\S}

86 IIpakTrueckas pabora 20. Haxoxxaenue miomaaei ceueHnii
MHOI‘OFpaHHI/IKOB.

TEOMETPUS

«Tena Bpamenns»

Conep:xanne: IToHSITHSA: LMIMHAPUYECKAs MOBEPXHOCTh, KOHHMYECKAs IOBEPXHOCTh, CepuyecKas MOBEPXHOCTS,
obpasyromye mnoBepxHocTeil. Tema BpalleHWs: UWIMHIAP, KOHYC, YCEUCHHBIH KOHYC, cdepa, map. Bzammmuoe
pacrioyioskeHue cepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M300pakeHne Ten BpallleHUs HA IIOCKOCTH.
PasBeprka nunuHapa u konyca. CuMmmerpus chepsl U 1mapa.

O6beM. OcHOBHBIE CBOWCTBA 00HeMOB Tell. Teopema 06 00beMe IPSIMOYTOIBHOTO MapajlIeNenunea i CIeACTBUS 13
Hee. OO0beM NPSIMOK M HAKJIOHHOW NMPU3MBI, LMIMHAPA, TMPAaMUIbl U KOHyca. O0beM I1apa 1 MapoBOro CErMeHTa.
KomOuHauun Ten BpallieHHs ¥ MHOTOIpaHHMKOB. Ilpu3Ma, BIHCaHHas B I[MJIMHJD, OMHCAHHAs OKOJO IIWIHHIPA.
Ilepeceuenne cdepsl u mapa ¢ mIockocTeio. Kacanwe mapa u cdepsl ImIOckocThio. IIoHSATHE MHOTOrpaHHUKA,
OIMCAHHOTO OKOJIO chepbl, Chepbl, BIMCAHHONW B MHOTOIPAaHHUK WJIM TEJIO BPAILCHHUS.

Ilnomaas MOBEPXHOCTH LMIMHIpA, KOHYCa, IUIOMaab cdepbl u ec yactedl. [lomobue B mpoctpancTse. OTHOLICHHE
00bEeMOB, IUIOLIAJIeH MOBEpXHOCTEH MoA00HBIX ¢uryp. IIpeobpazoBanue monoOus, roMoTeTHs. PelieHue 3aiad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHYECKHX METO/IOB.

ToctpoeHne ceueHnit MHOTOTPAHHUKOB U TEJT BPALICHUS: CCYCHUS HMIMHPA (apauIeIbHO U IIEPIICHIUKYISIPHO OCH),
cedyeHHs] KoHyca (TapajuielbHOe OCHOBAHHIO U HMPOXOJAINee Yepe3 BEpIIHMHY), CEeYEHHs IIapa, METOABI IOCTPOCHHUS
CCUCHHMII: METO/1 CIIEJIOB, METO/I BHYTPEHHETO MPOCKTUPOBAHHS, METOJI IIEPEHOCA CEKYILIEH IIOCKOCTH.

10

87 Tena Bpamenus (MWIMHAP, KOHYC, cdepa, map).

88 Brlunciaenue miomanu ITOBCPXHOCTHU U o0Bema KpPYTJIBIX TCII.

&9 HaxoxaeHue miomaay ce4eHusi KpyribIX Te.

90 | B3aumHoe pacmonoxeHue cepol U INIOCKOCTH.

91 Ilpakmuueckasn paooma 21. Pewenue 3a0au no meme «Kpyznvie
mena»

[\ORL SR SN]SO RIS)

[1P74 — 11P84, T1P92,
I1P94

JIP1.3; JIP4.1

JIP 6.1,6.3 - 6.4;
JIP7.2

JIP8.1-8.3

AJITEBPA 1 HAYAJIA AHAJIN3A

«Hauana mamemamuueckozo ananuza»

Copnepxxanne: IlocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCIEIOBATENbHOCTEl. MeTon MaTeMaTHYECKOH MHIYKIUH.
MOHOTOHHBIE M OrpaHHYEHHbIE IOCIEJOBATENbHOCTH. MCTOpUS BO3HMKHOBEHMS MAaTeMaTHYECKOI'O aHalM3a Kak
aHau3a 6€CKOHEYHO MabIX.

Apudmerndeckass H reoMeTpHUecKas mporpeccud. beckoHeuno yObIBaiomass reomeTrpuueckas mporpeccus. Cymma
OecKOHEYHO yObIBaroLIeil reoMeTpHIeckoll nporpeccuy. JIMHEHHBIH U SKCIIOHEHIMANBHEIH pocT. Yucno e. dopmyna
CIIOXKHBIX MPOILIEHTOB. Vcronbp30BaHue IPOrpeccuy AJIs pelIeHus] pealbHbIX 3a1a4 IPHKIaAHOTO XapaKTepa.
HemnpepsiBable ¢ynknuu u ux cBoiictBa. Touxu paspsiBa. AcuMnToThl rpadukoB ¢yHknuid. CBoiicTBa (GyHKIHI
HENpPEPBIBHBIX Ha OTpe3ke. METoJ MHTEPBAJIOB JUIA DEIICHUS HEPaBEHCTB. IIpUMEHEHHME CBOWMCTB HENpPEPHIBHBIX
GyHKIUI 171 peleHus 3aaau.

Tlepas u BTOpas mpousBoAHble ¢GyHKIHU. OnpenencHHe, reOMETPHISCKU M (QU3HYIECKUil CMBICT NPOU3BOAHOM.
YpaBHEeHHeE KacaTenbHOH K rpauKy (yHKIHH.

IpousBoxHbie 3neMeHTapHBIX (yHKIHIA. [IpOH3BOAHAS CyMMBI, TPOM3BECHNUS, YACTHOTO M KOMIO3HUIMH (yHKIIHIL.
IIpuMenenue NPOM3BOJHOM K HCCIEI0BAaHUIO (QYHKIMI Ha MOHOTOHHOCTb M 3KCTpeMyMsbl. Haxosknenne Haubombmero
Y HAaNMEHBILETO 3HAYeHHI HePEePHIBHOM (yHKIMH Ha OTPE3Ke.

IIpuMeHeHHe NPOM3BOIHON IJIsi HAXOXKACHHS HAMIYYLIEro pelleHHs B NPUKIAIHBIX 3a[a4aX, Ui ONpeJeneHus

18

16
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CKOPOCTH M YCKOPEHHUSI MPOLIECCa, 3aAaHHOTO (hOPMYIIOH Ml TpadHKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IIepBOOOpasHEIX. IlepBooOpasHble odneMeHTapHBIX (yHKImil. I[IpaBmia
HaX0XK/JICHHUs IEPBOOOPA3HBIX.

Wnterpan. ['eomerpuueckuii CMBICT MHTErpana. BbldmcieHue ompejeneHHoro uHrerpama mo ¢opmyne HproToHa-
JleiioHuna.

Ipumenenue UHTerpaa a1 HaXOXKACHHS IUIOMAICH IITOCKUX QUIYp H 00bEMOB T€OMETPHICCKHX TEIL.

Tpumepsr penrennii qudpdepeHInatbHbIX ypaBHEHHI. MaTeMaTH4eckoe MOJEIHPOBAHUE PEaTbHBIX IMPOLECCOB C
OMOLIEIO T depeHIINATBHBIX YPABHEHHIL.

92 | Yucnosas nocneoBaTenbHOCTh. Crioco0bl 3a1aHHs TOCIIEIOBATENLHOCTH. 2 2 I1P43 —TIP55
93 [pakTryeckas padora 22. BerauciaeHue 4wieHOB MOCIeI0BaTeIbHOCTH 1 2 2 JIP1.3
CYMMBI OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM ITPOTPECCHH. JIP4.1
94 | IToHsTHE O MPOU3BOIHOM, €€ TEOMETPUICCKUI U (PM3MUCCKHUI CMBICIL. 2 2 JP6.1,6.3 - 6.4
95 | ®opmyJibl 1 nipaBuiia auddepeHIpoBanys GyHKIHHA. 2 2 JIP7.2
96 BoluricrieHue mpou3BOAHBIX PA3IHUHBIX (DYHKITHIA. 2 2 JIP8.1 - 8.3
97 Pemenue 3a1au Ha GU3UIECKUN CMBICIT POU3BOTHOM. 2 2
98 | Pemenue 3a1ay Ha IPUMEHEHUE TEOMETPUUECKOTO CMbICIIA 2 2
MPOU3BOAHOM.
99 | IlpakTuueckas pabora 23. Pemenue 3agau no teme «IIponsBoanas 2 2
byskmi. PU3HYECKUN U TEOMETPUICCKUNA CMBICI IIPOU3BOTHOM.
100 | Pemenue 3ama4 Ha MPUITOKEHUS 2
MPOU3BOIHOM.
101 | Ilpusnak Bo3pactanus (yObiBanus) GpyHkuuu. Kputnueckue Touku 2 2
GbyHKIMU. MakKCHMyMbI I MUHUMYMBI.
102 | [IpumeHeHHe MPOU3BOIHON K MCCIEAOBaHUIO0 (DYHKIIUU. 2 2
103 | Upakmuueckaa paooma 24. Ilocmpoenue cpaguros ¢hynxyuii npu 2 2
HOMOWU NPOU3BOOHOIL.
104 | IlepBooOpa3Has u uHTErpas. IHTErpasbl OCHOBHBIX dJIEMEHTAPHBIX 2 2
¢ynkuuid. Dopmyna Herorona—JleiiOHuma.
105 | Beruucienue HeonpeaeaeHHbIX HHTETPaioB. 2 2
106 | [Ipaktudeckas pabora 26. BeraucieHne onpeeieHHbIX HHTETPAJIOB. 2 2
107 | 'eomeTpuueckuii U GU3NYECKUN CMBICI OMPEIEICHHOTO HHTETpaa. 2 2
108 | HaxosxeHue miomaad KpUBOJIMHEWHOW Tpareluu. 2 2
109 | Humezpan u e2o npumenenue. 2
110 | Pemenue 3aga4 no teme: «MIHTETpas u ero NpUMEHEHHUEY. 2 2
BEPOSITHOCTb l CTATUCTUKA 38 16 20
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«CitydaiiHple COOBITUSI M BEPOSITHOCTH

Copnepxanne: I'pad, cBsasublii rpad, mytn B rpade: mukisl U nend. CTeneHb (BaICHTHOCTH) BepIIUHEL I'padsl Ha
IUIOCKOCTH. JlepeBbs.

CiyuaifHple IKCIIEpUMEHTHI (OIBITHI) M CIIydYaiHble COOBITHS. DIeMeHTapHble cOOBITHS (MCXOnbl). BeposTHOCTBH
CIIy4aifHOro coOBITHSA. BIM30CcTh 4YacTOTEI M BEPOATHOCTH COOBITHH. CilydaifHBle ONBITHI C PAaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMU COOBITHAMH.

Omnepanuu  Haj COOBITHSAMH: IIepecedeHHe, OOBbEeAMHEHHE, INPOTHBONONIOXKHBIE COOBITHS. Jlmarpammsl OJiinepa.
Dopmyna CloKEeHNs BEPOATHOCTEH.

VYcnoBHas BEpOATHOCTb. YMHOXEHUE BeposTHocTed. JlepeBo ciywailHOro skcnepuMmeHnta. ®opMyia MHONHOM
BepostHocTH. Dopmyna baiteca. HezaBucumbie coObITHS.

bunapHbIil ciaydailHBI ONBIT (MCHBITaHWE), ycnex W Heynada. HesaBucumble ucnbiTanus. CepHsi HE3aBHCHMBIX
UCHBITaHUH J10 IEPBOTO ycIexa.

Cepust He3aBHCHMBIX HcnbITaHuil beprymmm. CirydaifHblii BEIOOp U3 KOHEUYHON COBOKYITHOCTH.

Cryuaiinast BennuuHa. Pacnipenenenue BeposiTHocTel. [Jluarpamma pacnpenenenus. Onepanuu Haj ClydaiHbIMH
BeJIMUMHAMH. bBuHapHas ciyvailiHas BenuuuHa. IlpuMepsl pacmpeleneHuid, B TOM 4YHCIE TIE€OMETPUYECKOe U
OUHOMHAIBHOE.

111 | BeposSTHOCTb COOBITHS, X BUJIbI M CBOMCTBA.

\S)

112 | TeopeMbl CIOKEHHSI 1 YMHOKEHHSI BEPOSITHOCTEH.

\S}

\9)

113 | [paktudeckas pabora 27. Pemenus kaccuIeckux 3a1ad TEOpUr
BEPOSITHOCTEH.

114 | JluckperHasi ciiy4yaiiHasi BEIMYMHA U €€ XapaKTePUCTUKH.

115 | Beruucienue xapakrepuctuk JICB.

N

116 | Ilpeocmasnenue oannvix (maoauyst, ouazpammol, pagduxu). Yucnoswvie
XAPAKmMepucmuKu mMood.

117 | I'padbl, uX BUABL

118 | IlpencraBieHue 3a1a4u ¢ IOMOIIBIO rpada.

\S)

119 | Ilpakmuueckaa paboma 28. Pewenue 3a0au c nomouybio zpaghoe.

I1P96 —IIP100, ITP107
JIP1.2-1.3

JIP4.1

JIP6.1,6.3 - 6.4;
JIP7.2

JIP8.1 - 8.3

BEPOSITHOCTb U CTATUCTHUKA

«CiyyaiiHble BeJIMYMHBI U 32KO0H OO/ILILIMX YHCeD

Conep:xanne: COBMECTHOE paclpesielieHHe JBYX CIIy4aifHbIX BeTHInH. He3aBucuMble cirydaliHble BETHINHEL.
Maremarnyeckoe OXUAAHHWE CilyyalHOM BeNWuYuHBI (pacnpenenceHus). [Ipumepbl NPUMEHEHUs MaTeMaTHYECKOro
OXHaHUs (CTpaxoBaHHe, JoTepes). MaTeMaTHueckoe OXHAaHUEe OMHAPHOHU CIIydaifHOH BeIMYHHBI. MaTeMaTHdecKoe
OXHJAHUE CYMMBI CIIy4ailHBIX BeIMYMH. MareMaTHyeckoe OXHUJaHHE TeOMETPUYECKOro M OUHOMHAIIBHOTO
pacnpeeneHui.

Jlucnepcust U CTaHIAPTHOE OTKJIOHEHHE CIy4yailHOIl BenmumuyuHBI (pactpeaeneHus). Jucnepcust OMHapHOW ciy4yailHOit
BEIIMYMHBEL. MareMaTnueckoe OXKHIaHHE NPOM3BENCHWS M IUCIEPCHs CyMMBI HE3aBHCHMBIX CIIyYaiHBIX BEIHYHH.
Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE OHMHOMMAIBHOIO pacrpeieneHus. Jlucmepcus U CTaHAApTHOE OTKIOHEHHE
TEOMETPHUYECKOTO PaCIpEIeICHIU.

Hepasencrteo YeObnuesa. Teopema YeObimeBa. Teopema beprHymmm. 3akoH Gompmmx yncen. Beibopounsiii MeTon
uccrenoBaHuil. Bribopounble XapakrepucTHKH. OILCHHBAHHE BEPOSTHOCTH COOBITHS MO BBHIOOPOYHBIM JaHHBIM.
IIpoBepka nmpocTeHIMX TUIOTe3 ¢ IIOMOIIBIO H3YYEHHBIX PACIIPEACIICHHN.

HenpepsiBHble ciydaiinsie BenmdauHbl. [Ipumepsl. DyHKIMS INIOTHOCTH BEPOSTHOCTH paclpenelieHus. PaBHoMepHOe
pacnpesielieHHe U ero cBoifcTa. 3afauy, OpHBOJAIINE K MOKa3aTeIbHOMY pacupeseieHuro. 3a1ayul, IpUBOAANIHE K
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HOpPMaJbHOMY pacnpenencHuio. OyHKIHS IUIOTHOCTH BEPOSTHOCTH IOKAa3aTeIbHOrO paclpeeNeHus], (yHKIs
IUIOTHOCTH BEPOSTHOCTH HOPMAJbHOTO pacnpeneneHus. @OyHKIHS IUIOTHOCTH U CBOWCTBA HOPMAJILHOTO
pacripenencHus.

TlocneoBaTeIbHOCTE OJMHOYHBIX HE3aBUCHMBIX COOBITHIL. 3aia4n, MPUBOAAILIME K pacnpeaeienuto [Tyaccona.
Kopapmarms nByx ciydaiHelx BexnunH. Koadouiment muneiHO#H koppensiuun. CoBMeCTHBIE HAaONIONCHHS IBYX
Benn4uH. BeiGopounslii koadduiieHT Koppeauu. Pasninure MexIy THHEHHOH CBA3bIO M MPUYHHHO-CICACTBEHHOM

cBsI3bl0. JInHelHas perpeccus, METo4 HaMMCHBIIINX KBaAPaTOB.

120 | HepaBenctBo YeoOniieBa. Teopema YeOrIiena. 2 2 [TP102 — ITP107
121 | Teopema bepHysumi. 3akOH OOJBIINX YHCEIT. 2 2 JIP1.2-1.3
122 | BeIOOpOYHBIH METOT UCCIICTOBAHMI. 2 2 JIP4.1
123 | Tlpenmer MmaTreMaTH4eCcKOM CTaTUCTUKK. Ee posu B IeSTEIbHOCTH YeJIOBEKa. 2 2 JIP 6.1,6.3 - 6.4,
124 | BbIOOpKH M BEIOOPOYHBIE PACTIPEIEIEHHS. 2 2 JIP7.2
125 | CocraBieHue 3aK0Ha CTAaTUCTUUECKOTO pacrpe/ielieHHsl BRIOOPKH. 2 2 JIP8.1-8.3
126 | IlocTpoeHre noJIMroHa i THCTOIPAMMBI. 2 2
127 | Hpaxmuueckaa paboma 29. Pewienue 3a0au mamemamuyeckoi 2 2
CIAmMUCMUKU.
128 | Pewsenue 3a0au TB u mamemamuyueckoi cmamucmuku. 2
129 | Ipaktudeckas padora 30. Pemenne 3anaa TB u maremaTrdeckoi 2 2
CTaTUCTHKHU.
Pasznen 11. YpaBHeHHs H HEPABEHCTBA 56 28 28 0
130 | MeTonp! pelieHrs ypaBHEHUN: pa3IoKeHUE Ha MHOYKUTEIH, 3aMEHa 2 2 JIP1.2-1.3
MIEPEeMEHHOM, MOACTaHOBKA, TPahUUYECCKHIA. JIP4.1
131 | Pemenue ypaBHEHHI pa3IMYHBIMU METOJIAMH. 2 2 JIP 6.1, 6.3 - 6.4;
132 | PerieHrie HEpaBEHCTB Pa3IMYHBIMKI METOIAMH. 2 2 JIP7.2
133 | Pemienue ypaBHEHUI U HEPABEHCTB IPaUUECKUM METOJIOM. 2 2 JIP8.1 - 8.3
134 | lpakmuueckaa paooma 31. Pewienue ypasnenuii u Hepagencme 2 2
zpaguueckum memooom.
135 | Pemienue ypaBHeHHH B KOMIIJIEKCHBIX YHCTIaX. 2 2
136 | Ilpaktuueckas padora 32. Pemenue ypaBHEHHH B KOMILIEKCHBIX 2 2
Yyucax.
137 | YpaBHEHUs U CUCTEMBI YPAaBHEHH C IByMs ITepeMEHHbIMU. MeTonbl ux | 2 2
pelIeHusl.
138 | I'papuyeckuii criocoO perieHus: ypaBHEHUH 1 HEpaBEHCTB C JBYMS 2 2

NICPEMEHHBIMHU.
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139 | Onpenenurens. Pemenue cuctem ypaBHeHui Mmetoiom Kpamepa. 2 2

140 | Ipakruueckas pabora 33. Pemenue CJIY metogom Kpamepa. 2 2

141 | Pemenue apoOHO-paIMOHANBHBIX M UPPAITMOHATBHBIX YPaBHECHUH 1 2 2
HEPABEHCTB.

142 | Pemenue 3aa4 Ha COCTaBJICHUE YPABHEHU. 2 2

143 | Hpaxmuueckaa paboma 34. Pewenue 3a0au na cocmagienue 2 2
YPAGHEHUI U CUCMEM YPABHEHUIL.

144 | OcHOBHBIE IPUEMBI PEIICHUS ITOKA3aTENBbHBIX U JIOTapH(PMHUIECKIX 2 2
YpaBHEHUHU U X CUCTEM.

145 | Pemenue nokasaTteabHbIX U JJOrapU(PMUUECKUX YPAaBHEHUIN U CUCTEM 2 2
YPaBHEHUH.

146 | Pemenue nokasaTeabHbIX U JJOrapU(PMUUECKUX HEPABEHCTB U CUCTEM 2 2
HEPABEHCTB.

147 | Pemenue TpUroHOMETPUYECKUX YPABHEHU U UX CHCTEM. 2 2

148 | Penienue TpUrOHOMETPUUYECKUX YPABHEHUN U CUCTEM YpaBHEHUH. 2 2

149 | Pemenue TpUroHOMETPUYECKUX HEPABEHCTB U CUCTEM HEPABEHCTB. 2 2

150 | PemieHne TpUroHOMETPHUUECKUX HEPABEHCTB U CHCTEM YPaBHEHHUH. 2 2

151 | Ilpaktuyeckas padora 35. Pemenue TpUroHOMETpUYECKUX YpaBHEHUN U | 2 2
HEPaBEHCTB.

152 | Pemienue 3a1a4 o TeMe «Y paBHEHUsI U HEPABEHCTBA» 2 2

153 | lIpakmuyeckaa paboma 36. Pewienue 3a0au no meme «Ypaenenuau | 2 2
HepageHcmeay

154 | Pemenue npukiagHble 3a/1a4d CPEICTBAMUA MAaTEMATUYECKOTO aHAJIN3A. 2 2

155 | Pemienune npukiaaHbIX 3a/1a4 C UCIOJI30BAHUEM T€OMETPUUYECKUX 2 2
MOJEIEN.

156 | Pewienue npukiaoHsix 3a0ai ¢ HOMOUW{bIO 6€POAMHOCIMHBIX Mooeneil. | 2 2
HUTOI'O Bo 2 cemecTpe 120 86 86 6 |6
IIpomexyTouHas aTrecTaums 8 popme:

KOHTPOJIBHOU paboThI B 1 cemecTpe 1

9K3aMEHa BO 2 CEMECTPE 2

Bcero 315 144 | 144 12 |12
315+ 18)
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