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JII/I‘IHOCTHI)IC, METANIPEAMETHBIC 1 IIPEAMETHBLIC PE3YyJdbTAaThbl OCBOCHUSA
CoacCpKaHuA Kypca anreﬁpbl U HAYAJ MaTEMaTHIC€CKOI'o aHaJin3a

N3yuenue anreOpsl W Hadal MaTeMaTHYECKOTO aHaIW3a IO JTaHHON
MporpaMMe  CHocoOCTBYyeT  (OPMUPOBAHHIO Y  YYAIIUXCSA  JTMYHOCTHBIX,
METaIpeJIMETHBIX M TPEAMETHBIX PE3yJbTaTOB OOYYCHHS, COOTBETCTBYIOIIHMX
TpeboBarusaM DenepalibHOTO TOCYIAPCTBEHHOTO OOpa30BaTENBHOTO CTaHAapTa
CpeaHero oo011ero 0opa3oBaHus.

JInuHOCTHBIE pe3yJIbTAThI:

® BOCIIUTAHME POCCUHUCKOM TPAXKAAHCKOW HWJICHTUYHOCTH: MATPUOTU3MA,
yBakeHUs K OTeuecTBy, OCO3HAHUE BKJIAJla OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHUPOBOU HAYKH;

e (opMupoBaHHE MHUPOBO33PECHUS, COOTBETCTBYIOIIEIO CO- BPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

® OTBETCTBEHHOE OTHOIIEHHE K OOYYECHHIO, TOTOBHOCTb M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CaMOOOPA30BaHUIO HA MPOTSHKCHUHM BCEH KU3HU; CO3HATEIIBLHOE
OTHOIIEHHE K HENpPephIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO  YCIEUIHOM
npodeccuoHaIbHOM U 00IIECTBEHHON e TEIbHOCTH;

® OCO3HAHHBIA BBIOOP OyayIel mpodeccuoHaTbHOM AesATeNbHOCTH Ha 0aze
OpUEHTUPOBKM B Mupe mpodeccuii u mnpodeccuoHANbHBIX MPEANOYTEHUI;
OTHOIIIEHHE K MPO(ECCHOHATBHON NEATeTbHOCTH KaK K BO3MOXKHOCTH YYacTHS B
pPEIICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYJAPCTBEHHBIX U OOIIEHAIMOHAIBHBIX
npo6sieM; (GOpMUPOBAHKE YBAKUTEIBHOTO OTHOIICHUS K TPYIY, PA3BUTHE OIbITA
y4acTHs B COLMAJIbHO 3HAUHUMOM TPY/E;

® yMEHHE KOHTPOJIMPOBATh, OLEHUBATh W aHAIM3UPOBATH IMIPOLECC U
pe3yabTaT y4eOHOM M MaTEMaTHYECKOM eI TeIbHOCTH;

® YMEHME YIPaBILITh CBOEH ITO3HABATEIBHOMU JIESTEIBHOCTBIO;

® YMEHHME B3aHUMOJCHCTBOBATH C OJHOKIACCHUKAMH, JETbMHU MIIAAIIETO
BO3pacTa M B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-
HCCIIEI0BATEIBbCKOM, POECKTHOW U IPYTUX BUIAX IESITEIBHOCTH;

® KPUTUYHOCTHh MBIIIJICHUS, UHUIMATUBA, HAXOIYHUBOCTb, AKTUBHOCThH IpHU
pEelIeHNH MaTeMaTUYECKUX 3a/1au.

MertanpeaMeTHbIe pe3yJbTaThl:

® YMEHHME CaMOCTOSITEIBHO ONPENEIATH LIEIN CBOEU NEATEIBbHOCTH, CTABUTh U
dbopmynupoBaTh JJ1sl ce0s HOBbIE 3a7a4M B yU&Oe;

® YMEHHME COOTHOCUTHh CBOHM JCWUCTBUA C IUIAHUPYEMBIMHU pE3yJIbTAaTaMH,
OCYILIECTBIIATh KOHTPOJIb CBOEH JIESITEIBHOCTH B IMPOLECCE JOCTHUKECHUS
pe3yibTaTta, OnpeeNaTh CIIOCOObl AEHCTBUI B paMKax MPEJI0KEHHBIX YCIOBUHN U



TpeOOBaHUI, KOPPEKTUPOBATH CBOM JIEUCTBHSI B COOTBETCTBUU C M3MEHSIOIIEHCA
CUTYalME;

® yMEHHME CaMOCTOATEIBHO NPUHHUMATh PELICHMs, IMPOBOAUTH AHAINU3 CBOEU
NEATEIbHOCTH, IPUMEHATh PA3JIUYHBIE METO/BI IO3HAHUS;

® BJAJICHHE HaBbIKAMU I[IO3HABATENbHOM, Yy4e€OHO-UCCIEAOBATENbCKON U
MPOEKTHOM JEATEIbHOCTH;

e (opMupoBaHUE TOHATHIHOTO ammapara, yMEHHUs CO37aBaTh OOOOIICHUS,
yCTaHABIMBATh AHAJOTUHU, KJIacCU(UIMPOBATh, CAMOCTOATEIbHO BbIOMPATH
OCHOBAHHUS U KPUTEPUU ISl KIacCU(PUKALINH;

® yMEHUE YyCTaHaBIMWBaTh MPUYUHHO-CIICICTBEHHBIE  CBSI3H, CTPOMUTH
JIOTUYECKOE pacCy>KIEHUE, yMO3aKIloueHue (MHIYKTUBHOE, JAEAYKTHUBHOE M TIO
aHAJIOTUM) U JIeJaTh BBIBOJIBI;

e (dopmHpoBaHUE KOMIIETEHTHOCTH B o0nacTu HCIIOJIb30BAHUS
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

® YMEHHME BHJIETh MAaTEMaTHYECKYI0 3a/Jady B KOHTEKCTE MpOOIEeMHOM
CUTYyalluu B IPYTUX JUCLHUIUIMHAX, B OKPYKAIOUIEH KU3HH;

® YyMEHHME CaMOCTOSITEJIBHO OCYLIECTBIATH MOUCK B PA3JIMYHBIX MUCTOYHHUKAX,
0TOOp, aHaIM3, CUCTEMATH3ALMIO U KiIacCU(pUKaLUI0 HH(POPMALIUU, HEOOXO0AUMOI
JUIS pellieHUus] MaTeMAaTUYECKUX MpoOJeM, MPEICTaBIsATh €€ B MOHATHON (opme;
OPUHUMATh DPELIEHUE B YCIOBUSAX HEMOJHOW MM HM30BITOYHOHN, TOYHOW WM
BEPOSTHOCTHOM HH(QOpPMalNK; KPUTHYECKH OLEHUBATh M HHTEPIPETHPOBATH
UH(POpMAIHIO, MOIYyYaeMyI0 U3 Pa3IU4YHbIX HCTOUHUKOB;

® YMEHHUE HCIOJIb30BaTh MAaTEMaTHYECKHE CPECTBAa HarisgHOCTH (rpadukw,
TaOJIUIIBI, CXEMBI U Jp.) AJISl WITIOCTPALUY, HHTEPIIPETallil, apryMEHTalUH;

e yMEHUE BBIABUIaTb THUIIOTE3bl IIPM PELIEHUHM 3aJadd, I[IOHUMAaTh
HEOOXOAUMOCTb UX TIPOBEPKH;

® [IOHMMAaHHME CYIIHOCTH QJITOPUTMHUYECKMX IPEANUCAHUA U YMEHHE
JEUCTBOBATH B COOTBETCTBUU C IIPEIJIOKEHHBIM AJITOPUTMOM.

IIpeameTHBbIE pe3yIbTATHI:

® OCO3HAaHME 3HAYCHUs MAaTEMAaTHUKU B IIOBCEIHEBHOMN KU3HU YEIIOBEKA;

® MpEACTAaBICHUE O MaTEeMaTHYEeCKOW Hayke Kak cdepe MaTeMaTHUeCKOH
NesATeNbHOCTH, 00 »3Tamax e€ pa3BUTUA, O €€ 3HAaYUMOCTH i1 pa3BUTHUSA
LIMBWJIN3ALINH;

® yMEHHUE OIMCHIBATH SBJICHUS PEATBHOIO MUPA HA MAaTEMAaTU4YECKOM S3BIKE;
IIPEACTABICHNE O MATEMATUYECKUX NOHATUAX U MATEMAaTUYECKUX MOJEIAX KaK O
BAKHEWIIEM WHCTPYMEHTApWM, IIO3BOJIAIOIIEM ONMWCHIBATH W HM3y4aTb pas3HBIC
IIPOLIECCHI U SIBIICHNS,



® MpeJCTaBlieHUEe 00 OCHOBHBIX TMOHSATHSX, UACAX M METOJAaX aiureopbl u
MAaTEMaTHYECKOr0 aHaJIN3a;

® MPEACTABICHHE O TMpOLEcCaX M SBICHUSAX, HMEIONIUX BEPOATHOCTHBIN
XapaKTep, 0 CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHUPE, 00 OCHOBHBIX
MOHATHUSAX DJIEMEHTAPHON TEOPUM BEPOSITHOCTEW; YMEHUE HAXOJIWUTh U OLCHUBATH
BEPOSITHOCTU HACTYIUICHUSI COOBITUN B MPOCTEUIIMX MPAKTUUECKUX CUTYalUSIX U
OCHOBHBIE€ XaPAKTEPUCTUKH CIYYAHBIX BEJINYHH;

® BJIQJICHUE METOJIAMHU J0KA3aTEJIbCTB U AJITOPUTMAMU PEUICHUS; YMEHHUE HX
MPUMEHSTh, IPOBOJAUTH JIOKA3ATEIBHBIE PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;

® BJIQJICHUEC HaBbIKAMHM MCIIOJb30BAaHUSI KOMIIBIOTEPHBIX MpOrpamMM IMpU
pEIICHNN MaTEMAaTUUYECKUX 3a]1a4;

® IPAKTUYECKU 3HAYMMBIE MaTEMaTUYECKUE YMEHUS U HaBBIKU, CTIOCOOHOCTH
WX TPUMEHEHHMS K PEUICHUI0 MaTeMaTUYeCKUX M HEMaTeMaTHU4YeCKUX 3ajady,
pearoararime yMeHue:

v/ BBIIOJHATH BLIYUCIECHHS C JEHCTBUTEILHBIMH M KOMIUIEKCHBIMU
YUCTIAMU;

v/ peliath palMoOHaIbHBIE, HPPALMOHANBHBIE, TIOKA3ATEIbHBIE, CTEIEHHBIE
U TPUTOHOMETPUUYECKUE YPABHEHMS, HEPABEHCTBA, CUCTEMbI YpPaBHEHUN
Y HEPABEHCTB;

v/ pelarth TEKCTOBHIE 3aJaud apU(PMETHUECKHM CIOCOOOM, C MMOMOIIBIO
COCTaBJICHUS U PELICHUS] YPABHEHU, CHCTEM YPABHEHUI U HEPABEHCTB;

v’ HUCIOJIBb30BaTh aireOpandeckuil A3bIK JUI  ONMCAHUS MPEIMETOB
OKPY’KAIOLIEr0 MUpa U CO3JaHUS COOTBETCTBYIOIIMX MATEMATHYECKUX
MOJICJICH;

v/ BBIIOJNHATL  TOXKIECTBEHHBIE  MPeOOpa3OBaHMs  pAIMOHAIBHBIX,
UPPALMOHANIBHBIX, MOKA3aTENbHBIX, CTEINIEHHBIX, TPUTOHOMETPUUECKUX
BBIPAXKCHU;

v BBIIIOJIHATH OIEpPALUH HAJl MHOKECTBAMU;

v’ uccnenoBath (QYHKIMHA C IIOMOIIBIO IIPOM3BOAHOM M CTPOUTH HX
rpaduKu;

v/ BBIYKCIIATD IUIOIMAAH GUTYp U 0OBEMBI TENI C MIOMOIIBIO ONPEICIIEHHOTO
UHTErpana;

v IPOBOJAWTH BBIYHCIICHHS CTATUCTHYECKUX XapPAKTEPUCTHK, BBIMOIHATE
npuOTMKEHHBIC BHIYUCIICHHUS,

v’ pemniath KOMOMHATOPHBIE 3a/1aYH.



JInuHOCTHBIE, MeTanIpeAMeTHbIE M NpeAMeTHbIEe Pe3y/JbTaThl 0CBOCHHS
CO/IepPKAHNS Kypca reoMeTpun

JInuHOCTHBIE pe3y/IbTAThI:

® BOCHUTAHUE POCCUHUCKOM TIPaXKJAHCKOM HIECHTUYHOCTU: IATPUOTU3MA,
yBakeHus: kK OTeuecTBy, OCO3HAHUA BKJIaJa OTEUYECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHUPOBOU HAYKH;

e (GOpMHpPOBAaHHME MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

® OTBETCTBEHHOE OTHOIIEHHWE K OOYyYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U CaMOOOPA30BAaHUIO HA MPOTSHKEHUHM BCEH JKU3HM;, CO3HATEIBHOE
OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO  YCIEUIHOM
npodeccroHaIbHON U 00IIECTBEHHOMN AESATEbHOCTH;

® OTBETCTBEHHOE OTHOIIEHHWE K OOYYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K
CaMOPAa3BUTHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEU JKU3HH; CO3HATEIBHOE
OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUI0 KakK YCJIOBHUIO  YCIEUIHOM
npodeccroHaIbHON U 00IIECTBEHHOM AEATEbHOCTH;

® OCO3HAHHBIA BBIOOP Oyayiiel mpodeccuoHaIbHOM AesTeNbHOCTH Ha 0aze
OpUEHTUPOBaHUS B MHpe mnpodeccuid U NpodhecCUOHATBHBIX MPEANOYTCHUMN;
OTHOIIIEHHE K MPO(ECCHOHATBHON NEATeTbHOCTH KaK K BO3MOKHOCTH YYacTHS B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAApCTBEHHBIX U OOIIEHAIMOHAIbHBIX
npo6sieM; GOpMUPOBAHKE YBAKUTEIBHOTO OTHOIICHUS K TPYIY, PA3BUTHE OIbITA
y4acTHs B COLUAIIBHO 3HAYMMOM TPYIE;

® yMEHHE KOHTPOJIMPOBATh, OLEHHWBATh W aHAIM3UPOBATh IMIpOLECC U
pe3yabTaT y4eOHOM M MaTeMaTUYECKOM e TeIbHOCTH;

® yMEHHUE YIpPaBIsATh CBOEH NO3HABATEIBHOMN NEATEIbHOCTHIO;

® yMEHUE B3aUMOJECHCTBOBaTh C OJHOKJIACCHUKAMH, JAETbMU MIIAIIIETO
BO3pacTa M B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IMOJE3HOM, Y4eOHO-
HCCIIEI0BATEIBCKOM, MPOEKTHON U APYTUX BUAAX IE€SITEIBHOCTH;

® KPDUTUYHOCTHh MBIIIJICHUS, WHUIMATHBA, HAXOIYUBOCTb, AKTUBHOCThH IpHU
pEelIeHNH MaTeMaTUYECKUX 3a/1au.

MeTanpeaMeTHbIe pe3yJbTAThI:

® yMEHHUE CaMOCTOSITENIbHO ONPEESATh LEIU CBOEH NesITeNbHOCTH, CTABUTh U
dbopmynupoBaTh 11t ceOst HOBBIE 3a7a4M B y4€0e;

® yMEHHE COOTHOCUTH CBOU JICHCTBUSA C IUIAHUPYEMBIMU pE3yJbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOLECCE JOCTHIKEHUS
pe3yibTaTta, OnpeeNaTh CIIOCOObl ACHCTBUN B paMKax MPEJI0KEHHBIX YCIOBUM U



TpeOOBaHUI, KOPPEKTUPOBATH CBOM JIEUCTBHSI B COOTBETCTBUU C M3MEHSIOIIEHCA
CUTYalME;

® yMEHHME CaMOCTOATEIBHO NPUHHUMATh PELICHMs, IMPOBOAUTH AHAINU3 CBOEU
NEATEIbHOCTH, IPUMEHATh PA3JIUYHBIE METO/BI IO3HAHUS;

® BJAJICHHE HaBbIKAMU I[IO3HABATENbHOM, Yy4e€OHO-UCCIEAOBATENbCKON U
MPOEKTHOM JEATEIbHOCTH;

e (opMupoBaHUE TOHATHIHOTO ammapara, yMEHHUs CO37aBaTh OOOOIICHUS,
yCTaHABIMBATh AHAJOTUHM, KiIacCU(ULIHUPOBATh, CAMOCTOATEIBLHO BBIOUpATH
OCHOBAHHUS M KPUTEPUU ISl KIacCU(PUKALINH;

® YyMEHUE YyCTaHaBIMWBAaTh MPUYMHHO-CICICTBEHHBIE  CBSI3M, CTPOMUTH
JIOTUYECKOE PaCCYXKIEHUE, yMO3aKiIoueHue (MHIYKTUBHOE, ACAYKTHBHOE M TIO
aHAJIOTUM) U JIeJaTh BbIBOJIBI;

e (dopmHpoBaHUE KOMIIETEHTHOCTH B o0nacTu HCIIOJIb30BAHUS
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

® YMEHHME BHJETh MAaTEMaTHYECKYI0 3aJad4y B KOHTEKCTE MPOOIEeMHOM
CUTYyalluu B IPYTUX JUCLHUIUIMHAX, B OKPYKAIOUIEH KU3HH;

® YyMEHHME CaMOCTOSITEJIBHO OCYLIECTBJIATH MOUCK B PA3JIUYHBIX MUCTOYHHUKAX,
0TOOp, aHaIM3, CUCTEMATH3ALHUIO U KiacCU(UKaLKI0 HHPOpMaLMU, HEOOX0IUMOM
IUI pelIeHUs MaTeMAaTUYeCKUX MpoOJieM, MPeACTaBiIsaTh €€ B MOHITHOM (opMe;
OPUHUMATh pELIEHUE B YCIOBUSAX HEMOJHOW MM M30BITOYHOM, TOYHOW WU
BEPOSITHOCTHOM HH(OpPMALNUK; KPUTUYECKH OLEHUBATh M HHTEPIPETUPOBAThH
UH(POpMAIHIO, TOTYYAEMYIO U3 Pa3INYHbIX HCTOYHUKOB;

® YMEHHUE MCIOJIb30BaTh MAaTeMaTHUYECKHE CPEJICTBA HArisgHOCTH (rpadukw,
TaOJIUIIBI, CXEMBI U Jp.) AJISl WITIOCTPALUY, HHTEPIIPETallil, apryMEHTalUH;

e yMEHUE BBIABUIaTb THUIIOTE3bl IIPM PELIEHUHM 3aJadd, I[IOHUMAaTh
HEOOXOAUMOCTb UX TIPOBEPKH;

® [IOHMMAaHHME CYIIHOCTH QJITOPUTMHUYECKMX IPEANUCAHUA U YMEHHE
JEUCTBOBATH B COOTBETCTBUH C IIPEIJIOKEHHBIM AJITOPUTMOM.

IIpeameTHBbIE pe3yIbTATHI:

® OCO3HAaHME 3HAYCHUs MAaTEMAaTHUKU B IIOBCEIHEBHOMN KU3HU YEIIOBEKA;

® MpEACTAaBICHUE O MaTEeMaTHYEeCKOW Hayke Kak cdepe MaTeMaTHUeCKOH
NeSATENbHOCTH, 00 3Tamax e€ pa3BuUTUsA, O €€ 3HAYUMOCTH JUI Pa3BUTHA
LIMBWJIN3ALINH;

® yMEHHUE ONIMUCHIBATH SIBJICHUS PEATBHOIO MMPA HA MAaTEMAaTH4YECKOM S3BIKE;
IIPEACTABICHNE O MATEMATUYECKUX NOHATUAX U MATEMAaTUYECKUX MOJEIAX KaK O
BAKHEWIIEM WHCTPYMEHTApWM, IIO3BOJIAIOIIEM ONMWCHIBATH W HM3y4aTb pas3HBIC
IIPOLIECCHI U SIBIICHNS,

® IIPCACTAaBJICHUC 00 OCHOBHBIX IMOHATHAX, HACAX U MCTOAAX I'COMCTPHH,



® BJIQJICHUE METOJIAMHU J0KA3aTEJIbCTB U AJITOPUTMAMHU PEUICHUS; YMEHHUE HX
MIPUMEHSATH, TPOBOAUTH JI0KA3ATENbHBIEC PACCYKICHUS B XOJ€ PELICHUS 3a7aY;

® [PAKTUYECKU 3HAYMMbIC MAaTEMAaTUYECKUE YMEHUS U HaBBIKU, CLIOCOOHOCTH
MX IPUMEHEHHUS K PEIICHUIO MAaTEMAaTHYECKUX U HEMAaTEMATUYECKUX 3a/1a4;

® BJIQJICHUE HABBIKAMHM HCIIOJb30BAHUS KOMIIBIOTEPHBIX MPOTrpaMM IMpHU
pEILICHNN MaTEMAaTUYECKUX 3a/ay.

Ilnanupyembie pe3y/ibTaThbl 00y4eHUs aJredpe U Ha4YaIaM
MATEeMaTHYeCKOro AHAJIU3a

Boimyckuuk Hayuutes B 10-11 knmaccax (151 KCIIONBb30BaHUS B MOBCEIHEBHOU
KU3HU U 00ecrieYeHHs] BOZMOKHOCTH YCIIELIHOTO MPOJOJIKEHUSI 00pa30oBaHus MO
CIEUHUATIBHOCTSAM, HE CBA3aHHBIM C MPUKJIAIHBIM HCIOJIb30BaHUEM MATEMATHKH )

JIeMeHThI TCOPHUHU MHOYKECTB U MaTeMaTH4eCKOM JJOTUKH:

e omnepupoBaTh Ha 0a30BOM YPOBHE TMOHATHUSMH: KOHEYHOE MHOXECTBO,
AJIEMEHT MHOXECTBa, IIOJAMHOXECTBO, IIEPECCUCHHE U OO0bEAMHEHUE
MHOECTB, YHCIJIOBBIE MHOXECTBA Ha KOOPJAWHATHOW NPSIMOM, OTPE3OK,
UHTEPBAJ;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSITHUSIMU: YTBEP)KIEHUE, OTPUIAHUE
YTBEPKACHUSI, UCTUHHBIE U JIO)KHBIC YTBEPKICHUS, MPUYMHA, CIEACTBUE,
YaCTHBIN CiTydail 00IIIeTo yTBEPKACHUS, KOHTPIIPUMED;

® HAXOAUTh MEpeceyeHre U OOBEAMHEHUE TBYX MHOXKECTB, MPEICTABICHHBIX
rpaduyecK Ha YMCIIOBOU MPSMON;

® CTPOUTh HA YKCIOBOW MPSMOW MMOAMHOXKECTBO YHCIOBOIO MHOECTBA,
3aIaHHOE MPOCTEUILINMH YCIOBUSAMU;

®  DPACMO3HABaTh JIOKHBIC YTBEPKIACHHS, OTUOKU B PACCYKICHUSX, B TOM
YUCJIE C UCIIOJIb30BAaHUEM KOHTPIPUMEPOB.

B nosceonesnou srcuznu u npu uzyuenuu opyeux npeomemos:

® UCIMOJB30BaTh YHWCIOBBIE MHOXKECTBA HA KOOPJAWHATHOW NPSAMON s

OMMCaHUs peajibHbIX MPOLIECCOB U SIBJIICHUI;

® [POBOJMTH JOTHYECKUE PACCYKICHUS B CUTyalllsIX IOBCETHEBHOW JKU3HH.
Yucia 1 BBIPAKEHH:

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTUSIMU: IIEJIO€ YHUCIO, AEIUMOCTH
yucesa, OOBIKHOBEHHas ApoOb, AecATUYHAsl APOOb, palMOHAIBLHOE YHCIIO,
NpuOIMKEHHOE 3HAYEHUE 4YHUCJA, 4YacTh, JOJISl, OTHOIIEHUE, MPOILICHT,
MOBBIIICHUE U MTOHUKEHHUE Ha 3aJITaHHOE YUCJIO MPOLIEHTOB, MacIITao;



e omnepupoBaTh Ha 0a30BOM ypOBHE TMOHATUAMM: JIOrapudM 4HCIa,
TPUTOHOMETPUYECKass OKPYKHOCTh, I'paJlyCHasi Mepa yria, BeJIMYHMHA yria,
3aJIaHHOTO TOYKOW Ha TPUTOHOMETPUYECKON OKPY>KHOCTH, CUHYC, KOCHHYC,
TAHT'€HC U KOTAHI'€HC YTJIOB, UMEIOIIMX TPOU3BOJIbHYIO BEIMUUHY;

® BBHINOJHATh apuMeTHdecKkue ACHCTBUS C LEJIbIMU W PalMOHAIbHBIMU
YHCIIaMH;

® BBHIIOJHATH  HECJOXKHBIE  MPEOOpa3OBaHUS  YMCIOBBIX  BBIPAXKEHUH,
coJiepKallluX CTEMEHU 4Yucel, JIMOO KOPHM U3 uuces, Ju0o Jorapudmbl
qHCel;

® CpaBHUBATH pallMOHAIbHBIC YHCIIa MEXKIY COOOI;

® OICHMBAaTh U CPAaBHUBATh C pAlMOHAIbHBIMM YHMCIAMU 3HAYEHUS LEJIbIX
CTeneHell 4ucelsl, KOpHEW HaTypaJlbHOW CTENEeHM W3 4uceld, Jorapudmosn
YKCeJl B MPOCTHIX CIydasx;

e 1300pakaTh TOYKAMU HA YHCIIOBOM MPAMON LI€TbI€ U pallMOHANbHBIC YHCIIA;
® pn300pakaTb TOYKAMHM HA YMCJIOBOW MPSAMOMN IIEJIbIE CTETIEHU YMCEN, KOPHU
HATypaJIbHOW CTENEHU U3 YUCEJ, JIOTapu(Mbl YUCEN B MMPOCTHIX CIyYasiX;
® BBHINIOJIHATH HECIOKHBIE TPeoOpa3oBaHusl LEIbIX U APOOHO- pPaIlMOHATIBHBIX

OYKBEHHBIX BBIpaXKECHUII;

e BBIpaXaTh B IPOCTEHMIIUX ClIydasX U3 PaBEHCTBA OJIHY IEPEMEHHYIO Yepe3
Apyrue,

® BBHIUMCIATH B IMPOCTBIX Cly4yasX 3HAYEHMsS YHUCIOBBIX M OYKBEHHBIX
BBIPAKEHU, OCYIIECTBIISAS HEOOXOANUMbIE MOJICTAHOBKHU U MMPEOOPA30BAHNUS;

e u300pakaTb CXEMaTHYECKH YTOJ, BEJIWYMHA KOTOPOTO BbIpaXK€Ha B
rpagycax;

® OIICHHWBaTh 3HAaKM CHHYCAa, KOCHUHYCA, TaHI€HCA, KOTAaHI€HCAa KOHKPETHBIX
yTJIOB.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHUU JPYTUX YIECOHBIX MPEIMETOB:

® BBIIOJHATH BEIYMCIICHHS IIPU PELICHUH 3a7a4 IPAKTUYECKOT0 XapaKTepa;

® BBITIOJIHATH MPAKTHYECKUE PACUETHI C UCIIOIH30BAHUEM MPU HEOOXOIUMOCTH
CIIPABOYHBIX MAaTEPUAJIIOB M BEIYMCIUTEIBHBIX YCTPOUCTB;

® COOTHOCUTHb  pEajbHbIC BEJINYMHBI, XapaKTepPUCTUKHU 00BEKTOB
OKPYKAKOIIEr0 MUPa C X KOHKPETHBIMU YHCIJIOBBIMU 3HAYECHUSIMU;

® CMOJIb30BaThb METOJAbl OKPYIJICHUS, NPUOIMKEHHS] WU TPUKUIKU TpHU
PELICHUH MTPAKTUYECKUX 3a/1a4 TOBCETHEBHOM KU3HMU.

YIJaBHeHI/IH H HEPpaBC¢HCTBA:

® pelIaTh JUHEWHBIE YPABHEHUS U HEPABEHCTBA, KBAPATHHIC YPABHEHUS;



e pemarth Jorapupmuueckue ypaBHeHus Buna log, (bx + ¢) = d wu
npocreime HepaBeHcTBa Buaa log, X < d;

e pemaTh MOKas3aTeNbHEIE ypaBHeHMa, Bupa a’**¢= d (tme d moxHO
IPEICTAaBUTh B BUJIE CTENIEHU C OCHOBAHHWEM a) U IMPOCTEHIIINE HEPABEHCTBA
Buma a*<d (rme d MOXHO MPEICTaBUTh B BUJIE CTEIICHH C OCHOBAHUEM a);

® [IPUBOJUTH HECKOJIbKO PUMEPOB KOpHeil POCTEUIIEr0
TPUTOHOMETPUYECKOT O YpaBHEHHS BUJA: Sin X =a, cos X =a, tg X= a, Cctg X
= a, rJe a — TabJUYHOE 3HaYEHUE COOTBETCTBYIOUIEH TPUTOHOMETPUYECKOM

byHKIUY.

B HOBCCI[HCBHOﬁ JKU3HU U IIPU U3YUCHHUU APYTUX TPCIMCTOB!

® COCTAaBJLATh M pPCIIaTh YPABHCHHA U CUCTCMBI ypaBHeHI/Iﬁ npu peUICHUU
HCCJIOKHBIX ITPAKTHYCCKUX 321,2121‘1/

DYyHKIUH:

e oOmepupoBaTh Ha 0a30BOM YpPOBHE TIOHSATHSMHU: 3aBHCHMOCTH BEIUYHH,
GyHKIMSA, apryMeHT M 3HaueHue (QYHKIUH, OOJACTh OIpEeAeNieHUs u
MHOECTBO 3Ha4YeHUH (YHKIMHU, TpaduK 3aBUCUMOCTH, Tpaduk (QyHKIUH,
HyTu (QYHKIUU, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, BO3pacTaHUE Ha
YHCIIOBOM MTPOMEKYTKE, YOBIBAHHE HA YUCIOBOM IIPOMEKYTKE, HAUOOJbIIIEee
U HauMEHblee 3HAuYeHHe (YHKIMM Ha YUCIOBOM IPOMEKYTKE,
nepuoaudeckas QyHKIMs, Mepruo;

e omnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSMU: TpsMmas u oOpaTHas
IPOIMOPIIUOHATIFHOCTh JIMHEWHAs, KBaJpaTW4Has, Jjorapupmudeckas Hu
nokaszaTenbHas PyHKIUHA, TPUTOHOMETPpUIECKUE (PYHKIIUH;

® pacro3HaBaTh TpaUKH dJIEMEHTAPHBIX (PYHKIMHA: TPSAMOM W oOpaTHOM
IPOMOPIUOHATFHOCTH , JIMHEHHOHN, KBaApaTHUYHOUM, JOrapuMUUYECKON H
MOKAa3aTeIbHON (QYHKIIUNA, TPUTOHOMETPUYECKUX () YHKIIHIA;

® COOTHOCUTH TpaduKW »dIEMEHTAPHBIX (YHKIUH: TpsAMON U 0oOpaTHOU
POMOPIUOHATFHOCTH , JIMHEHHOM, KBaApaTHUYHOHM, JOrapuMUYECKON H
MOKA3aTeIbHON (DYHKITMI, TPUTOHOMETPUUYECKUX (PYHKIUH ¢ (hopMmynamu,
KOTOPBIMHU OHHU 33/1aHBbI;

® HaxOMuTh MO TpaduKky NPUOTMKEHHO 3HAYEHUS (PYHKIMU B 3aJaHHBIX
TOYKaX;

e ompenensaTh 0o rpaduky cBoWcTBa (QYHKIMU (HYJIH, MOPOMEKYTKH
3HAKOTIOCTOSTHCTBA,  MPOMEXYTKH  MOHOTOHHOCTH,  HAuWOONbIIHE U
HAaWMEHBIITUE 3HAYCHUS U T.11.);



® CTpouTh OCKHM3 rpaduka (QYHKIHUH, YAOBIECTBOPSIONICH NPUBEICHHOMY
Ha0oOpy ycCJIOBHH (MPOMEXKYTKH BoO3pacTaHusi / YyObIBaHMs, 3HAUYCHUE
(GYHKIIMY B 3aIaHHON TOYKE, TOYKU IKCTPEMYMOB H T.]I.).

B noBceHEBHOM KU3HU U IIPU U3YUYEHUHU IPYTUX IPEAMETOB:

® ONpelensaTh N0 rpauKaM CBOMCTBA peajbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HauOosbllIM€ W HAMMEHBIIME 3HAYEHUS, MPOMEXYTKHM BO3PACTaHUA U
yObIBaHUs, MPOMEXKYTKH 3HAKOMOCTOSHCTBA U T.I1.);

® UHTEpHpPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOW MpPaKTUYECKON
CUTYaIIHH.

DJIEeMEeHThI MATEMATHYECKOr0 aHAJIN3Aa:

e omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMHU: NMPOU3BOJAHAS (PYHKIMU B
TOUKe, KacaTesibHasl K Tpaduky QyHKIUU, Npou3BogHAs QYHKIINHY;

® ONpeNeNsaTh 3HAYCHHE MPOU3BOJHON (DYHKIMH B TOYKE MO H300paKEHUIO
KacaTeJbHOM K TrpaduKy, MPOBEACHHON B 3TOM TOUKE;

® pelaTh HECJIOXHBIE 3a/1a4d HA IIPUMEHEHUE CBS3U MEXIY MPOMEXYTKAMHU
MOHOTOHHOCTH M TOYKaMM 3KCTpeMyMa (YHKIMH, C OJHOH CTOPOHBI, U
IPOMEXYTKaMU 3HAKOIOCTOSHCTBA M HYJISIMHU NPOU3BOJHOM 3TOM pyHKINU

— C IPYTOM.
B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MIPEIMETOB:

® TMOJNB3YySICh TpaduKaMH, CpaBHUBATh CKOPOCTH Bo3pacTtanus (pocrta,
MOBBIIICHUS, YBEJIMYEHUS U T.I.) WIU CKOPOCTH YyObIBaHus (TIajeHwUs,
CHW)KCHHSI, YMEHBIIICHHUS U T.II.) BEJIMYMH B PEaTbHBIX MPOIECCaX;

® COOTHOCUTh TpauKkyd peanbHBIX MPOIECCOB M 3aBUCUMOCTEH C HX
OMHUCAHUSAMH, BKIIOYAIOIMIMMU XapaKTEPUCTUKH CKOPOCTH HU3MEHEHUS
(OBICTpBII POCT, TUTABHOE MMOHMXCHUE U T.11.);

® KCIIOJIB30BaTh T'PaQUKUA peabHBIX MPOILECCOB ISl PEIICHHS HECIOXKHBIX
NPUKITAHBIX 33724, B TOM YHUCJE OIpeaess Mo rpaduky CKOPOCTh X0ja
nporecca.

CraTucTHKa M TeOpHUsi BePOATHOCTEI:

e omepupoBaTh Ha 0a30BOM ypOBHE OCHOBHBIMH  OIHUCATEIbHBIMHU
XapakTepUCTUKAMU  YUCIOBOro Habopa: cpeaHee apudmeTruyeckoe,
MeJlnaHa, HauOoJiblllee U HAMMEHbIIIee 3HAYCHNUS,



OmnepupoBaTh Ha 0A30BOM YpPOBHE TMOHSITUSMH: YacTOTa U BEPOSTHOCTH
COOBITHS,  CIy4alHBI  BBIOOpP,  OMBITBI C  PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

BBIYUCIIATH BEPOATHOCTHU COOBITHI HAa OCHOBE moacucTa 4mucijia uCxXoJ0B.

B noBcegHEBHOM KU3HU U IIPU U3YUYEHUHN JPYTUX NPEIMETOB:

OIICHUBAaTh W CPABHUBATh B MPOCTBIX CIIy4asiX BEPOSTHOCTH COOBITUM B
pEANbHOM )KU3HU;

YUTATh, COMOCTABIIATh, CPABHUBATH, HHTEPIIPETUPOBATH B MIPOCTHIX CIyYasX
peanbHbIe JaHHBIC, PEICTABICHHBIC B BU/I€ TAOIUII, JUarpamm, rpaukoB.

TexkcToBBIE 32/1a4YN:

Pemrath HeClI0KHbBIE TEKCTOBBIC 3a]]a4U PA3HBIX THUIIOB,;

aHAJM3UPOBATh YCJIOBHE 3aJa4M, NPU HEOOXOAUMOCTH CTPOUTH IS €€
pelieHrss MaTeEMaTUYECKYI0 MOJIEIb;

MOHUMATh M HKCIOJIb30BaTh JJIi pEIICHUs 3ajauv  UHGPOpPMAIHIO,
MPEACTaBICHHYIO B BHJIE TEKCTOBOW M CUMBOJILHOW 3aIlMCH, CXeM, TaOJIuII,
auarpaMm, rpauKoB, pUCYHKOB;

JIEHCTBOBATH IO aJITOPUTMY, COJEPKALIEMYCS B YCIIOBUU 3a/1a4u;
UCIIOJIb30BaTh JIOTUUECKHUE PACCYKJICHUS MPU PEIICHUH 3a/1a4H;

paboTaTh ¢ HM30BITOUYHBIMU YCIOBHSIMH, BBIOMpas W3 Bcel uHpopMammw,
JaHHBIC, HEOOXOAMMBIE IS PEUICHUS 33/1a4H;

OCYIIECTBIISITh HECIOXKHBIN Tepebop BO3MOXKHBIX PEIICHHM, BhIOWpas W3
HUX ONTUMATBHOE 10 KPUTEPHSIM, CHOPMYITHUPOBAHHBIM B YCIOBUU;
aHAM3UPOBATh U MHTEPIPETHUPOBATH TOJYUYCHHBIE PEHICHUS B KOHTEKCTE
yCIIOBUS 33/1a4M, BEIOMPATH PEIICHUS, HEe TPOTUBOPEYAIINE KOHTEKCTY;
pemiaTh 3aa41 Ha pacdyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE3/I0K U T.11.;
penaTh HECJIOXKHBIE 3a7a4i, CBSA3aHHBIC C JIOJIEBHIM yUaCTHEM BO BJIaJICHUU
bupmoii, peANpUATAEM, HEJIBUKUMOCTBIO;

pemiaTh 3a7a4d Ha MPOCTHIC MPOIIEHTHI (CUCTEMBI CKUIOK, KOMUCCUHU) U Ha
BBIYHCIICHUE CIIOKHBIX TPOIIEHTOB B PA3IMYHBIX CXEMaX BKIIAJIOB, KPEIUTOB
Y UTIOTEK;

pemiarth MPAKTUYECKUC 3a/1auu, TpeOyromue MCTIOJIb30BaHUS
OTPUIIATEIBHBIX YHCENI: Ha OMpENIeJICHUE TeMIEpaTyphl, Ha OMpeeiIcHHUE
MOJIOKEHUSI Ha BPEMEHHOW ocu (110 Halled 3pbl U MOcle), Ha JBUKECHHE
JICHE)KHBIX CPEACTB (MPUXOJ/pacxof), Ha OINpeesiecHue T1yOrHBI/BBICOTHI U
T.IL;



WCIIOJIh30BaTh MOHATUE MaciliTada JUisl HaXOXIAEHUS PACCTOSHUM U JUTMH Ha
KapTax, TlaHaX MECTHOCTHU, IJIaHaX MOMEIICHUM, BBIKPOMKax, mpu padoTe
Ha KOMITBIOTEPE U T.1I.

B noBceHEBHOM KU3HU U IIPU U3YUYEHUHU IPYTUX IPEAMETOB:

pelaTh HECIO0XHbIE MPAKTUYECKUE 3aJadd, BO3HUKAIOIIUE B CHUTYyalHSIX
MMOBCEAIHEBHOU KU3HMU.

I'eomerpus:

OnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSAMU: TOYKA, MPSMasi, TNIOCKOCTh B
NPOCTPAHCTBE, MAPALICIBPHOCT M MEPHCHAMKYIIPHOCTh TPSIMBIX H
IIOCKOCTEH;

pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOI'DAHHHMKOB (IpU3Ma, IUPAMHJA,
IPSIMOYTOJILHBIN Mapajuiesienume, Kyo);

N300pakaTh W3y4daeMmble (DUTYpBl OT PYKH M C NPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMCHTOB;

nenath (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y;

U3BJIEKaTh MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax,
IPEJICTaBICHHYIO HA YepTexaxX U PUCYHKAX;

npuMeHsaTs  TeopeMy  Iludaropa mpu  BBIUKMCIEHUHM  BJIEMEHTOB
CTEPEOMETPHUCCKUX (HUTYD;

HAaXOAUTh  O0BEMBI W  IUIOMAAM  TOBEPXHOCTEHW  MPOCTEHUIIUX
MHOTOTPAaHHUKOB C IPUMEHEHUEM (popmyIT;

pacno3HaBaTh OCHOBHBIC BHJBI TN BpallleHUs (KOHYC, HMUIUHIpP, cepa u
map);

HAaXOAUTh  O0BEMBI W  IUIOMAAM  TOBEPXHOCTEW  MPOCTEHUIINX
MHOTOTPAaHHUKOB M T€JI BPAIllEHUS C IPUMEHEHUEM (popmyi.

B noBce1HEBHOM )XKU3HU U NIPU U3YUEHUHU IPYTUX TPEIMETOB:

COOTHOCUTh a0CTpPaKTHbIE TEOMETPUUECKUE OHATUS U (DAKTHI C pEATbHBIMU
KU3HEHHBIMU O0BbEKTAMH U CUTYaLUSIMU

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYp s
pELICHUS TUMOBBIX 33J1a4 MPAKTUYECKOTI0 COAECPKAHUSI;

COOTHOCHUTH IUIOIIAIM MOBEPXHOCTEH TENd OAMHAKOBOU (hOpPMBI PaziuyHOTO
pa3Mmepa;

COOTHOCUTh O0OBEMBI COCYIOB OJIMHAKOBOM (DOPMBI Pa3IuyHOTO pa3Mepa;



e oneHuBaTh (HOpMY MPaBUIBLHOTO MHOIOTPaHHMKA MOCI]E CIUJIOB, CPE30B U
T.0. (OOpenensiTh KOJIMYECTBO BEpLIMH, pedep M TrpaHedl MOJyYEHHBIX
MHOTOI'PaHHUKOB)

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE:

e OnepupoBarb Ha 0a30BOM ypOBHE IOHATHEM JEKapTOBbI KOOPJIHWHATHI B
IIPOCTPAHCTBE;
® HaxOJUTh KOOPJIMHATHI BEPIIKUH Ky0a U NPSIMOYTOJIBHOTO Mapajuiesenurnena

Hcropust MaTeMaTHKU:

e OnuceiBaTh OTACIBbHBIE BBIIAIOIIUECS PE3YIBTATHI, MOJYYEHHBIE B XOZE
pPa3BUTHUSA MAaTEMATUKH KaK HAYKU;

® 3HATH IPUMEPBl MATEMATUYECKUX OTKPBITUM M HUX aBTOPOB B CBS3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

® [IOHMMATh POJIb MAaTEMATUKH B pa3BuTUM Poccun.
MeToabl MATEMATHKH

e [IpuMeHSATHP  M3BECTHBIE  METOJAbl  TPU  PEIIEHUH  CTaHJAPTHBIX
MaTeMaTHYECKHUX 3a/ad;

e 3aMmeyaTh M XapaKTEepU30BaTh MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEN IEHCTBUTEIBLHOCTH;

® [IPUBOJUTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, B TOM
YHUCJIe XapaKTePU3YIOIIMX KPacoTy U COBEPIICHCTBO OKPY’KAIOLIETO MUpa U
MPOM3BEACHUIN HUCKYCCTBA.



Coaep:xanne kypca matematuku B 10-11 kiaccax
AureOpa u HayaJIa aHAJIM3A
Yucna u senuuunsl

Pagnannas Mepa yrna. CBA3b paJMaHHOM MEpbI yIiia C TPaayCHOW MEpPOIl.
Pacmupenne  moOHATHMA ~— 4YMCIa:  HATypalibHbIE,  II€Jbl€,  pPAIMOHAJbHBIC,
NEUCTBUTENIbHBIE, KOMIUIEKCHbIE uuciia. KOMIUIEKCHBIE 4HMClIa HW  HX
reomerpuueckass ~ uHTepnperanua.  CoONpsokEHHbIE — KOMIUIEKCHBIE — 4YMCIA.
JlelicTBUTENIbHAS M MHUMAasi 4acTH, MOAYJb M apryMEHT KOMIUIEKCHOTO 4YHCIIa.
Anrebpanueckass U TPUTOHOMETpUUecKass (POpMbI 3alUCH KOMIUICKCHBIX YHCET.
ApudmeTndeckue orneparu ¢ KOMIUIEKCHBIMH 4YucliaMu. HaTypanibHasi cTeneHb
KOMIUIEKCHOTO uncia. opmyna Myaspa.

Buipaoicenus

Kopens n-ii crenenu. Apudpmerndeckuil KOpeHb n-ii crernenu. CBocTBa KOpHS
N-it crenenu. ToxxaecTBEHHbIE MPe0Opa30BaHuUsl BIPAXKEHUMN, COJIEPKAIUX KOPHU
N-U cTereHu. BeiHeceHne MHOXKHUTEIS U3-110J1 3HaKa KOpHs. BHeceHne MHOXUTEIS
noja 3HaK KopHs. CTeNneHb C pallMOHAIbHBIM MoKa3aresieM. CBOWCTBA CTENEHU C
palMoOHANIbHBIM TIOKa3areiaeM. TokaecTBeHHbIe MpeoOpa3oBaHUsl BBIPAKEHUH,
coZepKalMX CTEIEHU C pallMOHAIBHBIM MOKa3aresneM. KocuHyc, CHHYC, TaHTeHC,
KOTaHI'€HC yrJia MoBOpoTa. OCHOBHBIE COOTHOLICHHS MEXIY KOCUHYCOM, CUHYCOM,
TaHI'€HCOM U KOTAHT'€HCOM OJHOTO M TOTO € aprymeHTa. DOopMysbl CIOKEHUS.
®opmyJibl TipuBesieHUs. Dopmyiibl TBOMHOTO M MOJOBHUHHOIO YrioB. Dopmyiibl
CyMMBl M Pa3HOCTH CUHYCOB (kKocuHycoB). ®dopmynbl mnpeoOpazoBaHUs
NpOU3BEACHUSI B CyMMy. TOXIECTBEHHbIE TPEeOOpa3oBaHUS  BBIPAKECHUH,
CoJlepKallUX KOCUHYCBI, CHHYCBl, TaHI€HCbl M KOTAHIEHChl. APKKOCHHYC,
ApKCUHYC, AapKTaHI'€HC, apKKOTaHreHc. lIpocrelmme cBOWCTBAa apKKOCHHYCA,
apKCUHyca, apKTaHreHca, apkkoTaHreHca. CreneHb ¢ ACHCTBUTEIBHBIM
nokaszareneM.  CBoiicTBa  CTENEHM € JCHCTBUTEIBHBIM  IOKAa3aTEJIEM.
ToxaecTBeHHbIE NpeoOpa3oBaHUs  BBIPAKEHUMN, COAEpPXKAIIMX CTEHNEHU C
JNEUCTBUTEIIBHBIM IOKAa3aTEJIEM. Jlorapudm. CpoiictBa  sorapumos.
ToxaecTBeHHbIE MPEe0OPa30BAHMS BBIPAXKEHUMN, COIEPKAIIMX JIOTapU(PMBI.

Ypaenenuﬂ u HepaeseHcmed

OO6nacTp omnpeneneHus ypaBHeHUs (HepaBeHCTBa). PaBHOCHUIIbHBIE ypaBHEHUS
(HepaBeHcTBa). PaBHOCWIBHBIE TPe0Opa3oBaHUsl ypaBHEHHM (HEPAaBEHCTB).
VYpaBHeHnue-ciencTsue  (HepaBeHCTBO-clencTBue).  [locTopoHHHE ~ KOpHHU.
Uppanmonansuble  ypaBHeHHMs  (HepaBeHCTBa).  MeToj  pPaBHOCHUIIBHBIX



npeoOpa3oBaHUM Il PEHICHHUS HPPALMOHANBHBIX YpaBHEHUW (HEPABEHCTB).
Merton CJIIEACTBUMN TS pelieHus HAppauOHAIBHBIX YPaBHEHUN.
Tpuronomerpuyeckue YPaBHEHHUS (HepaBEHCTBA). OcHOBHBIE
TPUTOHOMETPUYECKUE YypaBHEHMs] (HEPAaBEHCTBA) W METOJbl HUX pELICHHUS.
Tpuronomerpuueckue ypaBHeHUs, cBoAsIIUECS K anredpandyeckum. OQHOPOIHbIE
YpaBHEHUs IIEpBOM M BTOPOM cTemeHeu. PemieHne TPUTOHOMETPUUYECKUX
YPaBHEHH METOJIOM pa3jioKeHHs Ha MHOxUTeNnu. [loka3aTenbHble ypaBHEHUS
(nepaBeHcTBa). PaBHOCWIIBHBIE TpeoOpa3oBaHUs IOKA3aTENIbHBIX YpPaBHEHUI
(nepaBenctB). IlokazaTenbHble ypaBHEHHUS (HEpaBEHCTBA), CBOJSIIMECS K
anredpanueckumM. Jlorapupmuyeckue ypaBHEHMs (HepaBEHCTBa). PaBHOCWIIbHBIE
npeoOpa3zoBaHus JiorapuMUUECKUX ypaBHEeHHH (HepaBeHCTRB). Jlorapudmudeckue
ypaBHEHMsI  (HEpaBEeHCTBa), CBojsuIMecs K  anreOpamveckuM. Pemenue
anredpanyeckux ypaBHEHUM Ha MHOXECTBE KOMIUIEKCHBIX uuced. OCHOBHas
TeopeMa ajareOphl.

Dyuxyuu

HauGonbmiee w HauMeHbllee 3HaYeHHS (yHKIuH. YETHBIE W HEUETHBIC
¢byakuuu. CpoiicTBa rpadukoB YETHONM W HeuéTHOW (QyHkumii. IlocTpoeHue
rpapukoB  GyHKIMHA C  TIOMOUIIBIO  T'E€OMETPUYECKUX  MpeoOpa3oBaHM
(mapasienbHBIX TIEPEHOCOB, CXKATUH, pacTsKeHWi, cumMmerpuii). OOpaTumeble
¢byakuuu. CBs3b BO3pacTaHuss W yObIBaHUS (GYHKIHH C €€ OO0paTHMOCTBIO.
B3anmuo oOpatHbie GpyHkimu. CBoicTBa rpaukoB B3aUMHO OOpaTHBIX ()YHKITHI.
Crenennas Qynkius. CreneHHas (QyHKIOUS ¢ HaTypaJbHBIM  (IICJIBIM)
noka3areneM. (CBoicTBa cTeneHHONW (YHKIMM C HATypaJbHBIM  (IIEJIBIM)
nokazarenemM. ['padux cremeHHol GyHKIMM C HATypaldbHBIM  (ILIEJIBIM)

nokazateneM. DyHkmms y = Vx . BsammooOpaTtHocTs GyHKIHE y = Vx n

CTeneHHOH (GyHKIMK ¢ HATypalbHEIM Toka3aTeneM. CBoifcTBa GyHKIMH Y = VX U
e€ rpaduk. Ilepmommueckme ¢ynkuun. Ilepuon mnepuogudeckor ¢GyHKIUH.
I'maBubiii  mepwon.  CBoiicTBa  rpaduka  MEpUOAMYECKONW  (QPYHKIUH.
Tpuronomerpudeckue GyHKIHUU: KOCUHYC, CHHYC, TAaHT€HC, KOTAHTEHC. 3HAKH
3HAUYEHWW  TPUTOHOMETpUYeCKUX  GyHKIUHA. YETHOCTP W HEUYETHOCTH
TpuroHoMmeTpudecknux  GyHknmid.  [lepruoAMYHOCT,  TPUTOHOMETPUUYECKUX
byHKIHH. CaoiicTBa TPUTOHOMETPUUECKUX byHKITUH. I'padpuxu
TpuroHoMeTpudeckux ¢yHkiud. OOpaTHbIE TPUTOHOMETPUYECKUE (YHKIIUU.
CBoiicTBa OOpaTHBIX TPUTOHOMETPpHUYECKUX (YHKIMH ©u WX Tpadukw.
[lokazarenbHast (yHkuug. CBoilcTBa mNokazaTeabHOW GYHKIUU U €€ Tpaduk.
Jlorapudpmuueckass @ynkuusi. CpoiicTBa JsorapudpmMuueckod QyHKIUU ©H €€

rpaduk.



Onemenmuol Mmamemamuiecko2o aHaiu3d

[Ipenen ¢pynkuuu B Touke. HenpepriBHOCTH. [IpoMeKyTKH 3HAKOIOCTOSIHCTBA
HernpepblBHOM  (QyHKkuuu. HenpepplBHOCTh palMoHanbHON (QyHKUMU. MeTon
MHTEPBAJIOB. 3ajlauyd, MPUBOIAIINE K MOHATHIO npous3BogHON. IIpomsBonnHas
¢yHkuuu B Touke. Tabnuua npou3BoAHbIX. [IpaBuiia BeIYUCIEHUS TPOU3BOIHbIX.
MexaHU4YeCKUd U TEOMETPUYECKMUA  CMBICI  NPOU3BOAHOW.  YPaBHEHHE
KacarenbHOU K rpaduky pynkuuu. IlpusHaku Bo3pactanus U yObIBaHHS (QYyHKUIHUU.
Touku sxcTpemMyMa GyHKUUU. MeToa HaxOKIeHUsI HAauOOJIbIIEr0 1 HAUMEHbILErO
3HaueHuit pynkuuu. [octpoenue rpadukoB ¢pynkumii. [lepBooOpasnas QyHKIMS.
O6muit  Bua  mepBooOpasHbiX.  Heompenenéuuwiii  unTerpan.  TabGnwuia
nepBooOpa3Hbix QyHkuui. IlpaBuna HaxokIeHHs mEpBOOOpa3HON (QYHKIUU.
Onpenenéunbiii  unrerpan. @®opmyna Heiorona — JleliOHuma. MeTtoabl
HaXO0XACHU Tuiomaan Gpuryp u o0bEMa Teil, OrpaHUYCHHBIX JAaHHBIMU JIMHUSMH U
NOBEPXHOCTIMHU.

BQPO}ZMHOCMb u cmamucmuxa. Paboma ¢ oannvimu

[ToBTOpenue. Pemenue 3amay Ha TaOaM4HOE W Tpaduyueckoe MpeicTaBiIeHUE
naHHbIX. Mcnonb3oBaHUE CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPETHUX,
HauOOJBIIEr0 U HAMMEHBIIIETO 3HAUYEHUH, pa3Maxa, nucrepcuu. Pernenue 3aqau Ha
OTIpeJICICHHE YacTOThl U BEPOSITHOCTU COOBITHH. BhluncieHue BeposSiTHOCTEH B
OMbITaX C PAaBHOBO3MOXHBIMU 3JEMEHTapHbIMM HUCXOoJaMmH. PemeHue 3amay ¢
NpUMEHEHHEeM KOMOMHATOpPHKHU. Perienue 3aady Ha BBIYUCIICHHE BEPOSITHOCTEH
HE3aBUCHUMBIX COOBITHH, TNpUMEHEHHEe (OPMYJIbI CJIOXKEHHUS BEPOSTHOCTEH.
Pemiennie 3amad ¢ mpuUMEHEHHMEM AuarpaMm Oilnepa, JiepeBa BEpOSTHOCTEM,
dbopmynsl bepuymu.

VYcnoBHas BepoATHOCTh. IIpaBuio ymHOXeHHsT BeposATHocTerd. Popmyiia
MIOJIHOM BEPOATHOCTH.

JIMCKpeTHbIE CiydallHble BEJIWYMHBI W pacnpeneneHus. HezaBucumbie
Cly4yalHble BeIW4YMHBI. PacnpeneneHue CymMMbl U NPOU3BEICHUS HE3aBHUCHUMBIX
CIy4YalHBIX BEJIMYMH.

Maremarndeckoe  OXMJaHUE W JUCHEPCUS  CIYYalHOW  BEJIMYUHBI.
Marematnueckoe 0KUIAaHUE U TUCTIEPCUS CYMMBI CIyYalHbBIX BEJIMYMH.

['eomeTpuueckoe pacnpeneneHue. bUHOMHMAIbHOE pacHpeleeHHe W €ro
CBOICTBA.

HenpepsiBHbIEe ciydaiiHble BennuuHbl. [[OHSATHE O IUIOTHOCTH BEPOSITHOCTH.
PaBHoMepHoOe pacnpenenenue. IlokasarenbHoe pacnpenelieHue, ero napaMeTpsl.



IloHaTHE O HOpMaJIbHOM  pacnpeneineHud. llapameTpsl  HOPMalbHOTO
pacnpenenenusd. [Ipumepsl cilydaiHBIX BEJIWYUH, MOJYUHEHHBIX HOPMAaJIbHOMY
3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YEIOBEKA).

HepasenctBo YeOnimépa. Teopema beprynnu. 3akoH O0JIBIIMX YUCEIL.

Bb160pouHbIi METONT U3MEPEHUs BEpOsATHOCTE. Poib 3akoHa OONBLIMX YKCEN
B HayKe, IPUPOJIE U OOIIECTRBE.

KoBapuanus aByx ciywailHeix BenuuuH. [lonstue o ko3dduumente
koppensiuuu. CoBMecTHbIe HAOMIOIEHUS IBYX CIy4alHbIX BEJIMYUH. BoIOOpOUHBI
KO3 (OUIIMEHT KOPPEIALIHH.

Aﬂee6pa U Hadara mamemanudecCkKkoco anaiusa 6 UCmopuieCKom passumuu

Pa3Butue HACH 4YuUClia, IMOSABJICHUC KOMINNICKCHBIX YHUCCII U HUX IMPUMCHCHUC.
I/ICTOpI/ISI BO3HUKHOBCHUA )IH(i)(i)epeHIlI/IaJH)HOFO U HUHTCTPAJIBbHOIO HCYHUCIICHUA.
HOJ'IHpHaSI CUCTCMa KOOpAUHAT. 3H€M€HT3PHO€ MpeaACTaBJIICHHUC O 3dKOHC OOIBIINX
YUCCII.

DJNEMEHThI MAaTEeMaTHUECKOTO aHaIn3a

BepO}ITHOCTB u ctatucTuka. Pabora ¢ JaHHBIMHA

I'eomeTpus
llosmopenue

Pemenue 3amad ¢ mpuMeHEHHMEM CBOWMCTB (UTyp Ha IUIOCKOCTH. 3ajadyd Ha
JI0OKA3aTeIbCTBO M IIOCTPOEHHE KOHTpIpumepoB. Mcmnonbs3oBaHue B 3amadax
MIPOCTEUIINX JIOTUYECKUX MpaBuil. PemieHue 3amad ¢ MCHOJB30BAHUEM TEOPEM O
TPEYrOJbHUKAX, COOTHOIICHWA B TMPSAMOYTOJBHBIX TPEYroJbHUKAX, (PAKTOB,
CBSI3aHHBIX C YETHIPEXYroNbHUKAMU. Perienne 3amad ¢ MCMoib30oBaHUEM (DAKTOB,
CBSI3aHHBIX C OKPYXKHOCTSAMH. PelieHue 3amady Ha H3MEpEHUS Ha IUIOCKOCTH,
BBIUMCIICHUE JUIMH W IUIomajei. PemeHne 3agad ¢ MCHOJIB30BAHUMEM METOJA
KOOpAMHAT.

Haensonas cmepeomempus

Qurypel U uX u300paxkeHus (IPSIMOYTOJbHBIA MapajUieNenumnen, Kyo,
nMpaMujia, mpusMa, KOHyC, UUIUHIp, chepa). OCHOBHbBIC MOHSITHUS CTEPEOMETPUU
n ux cBoicrtBa. CeueHus KybOa u Tterpasapa. Touka, mpsiMas U IUIOCKOCTh B
MIPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX. B3aumHoe



pPacnoioKeHHE MPSIMBIX U TJIOCKOCTEW B MpocTpaHcTBe. [lapainenbHOCTh IpsIMBIX
U IJIOCKOCTEN B mpocTpaHcTBe. M300pajkeHre MpOCTEMIINX MPOCTPaHCTBEHHBIX
(Guryp Ha MmIOCKOCTH.

llapannenvnocms u nepneHOUKyIapHOCHb 8 NPOCMPAHCMEE

PaccrosiHuss Mexnay ¢urypamu B TPOCTPAHCTBE. YTJIbI B MPOCTPAHCTBE.
[lepneHAMKYIAPHOCTh NPSIMBIX U MI0cKocTel. [Ipoekuust Gpurypsl Ha MIOCKOCTb.
IIpy3Haky NEPHNEHIMKYIAPHOCTH IPSAMBIX M IUIOCKOCTEHM B IIPOCTPAHCTBE.
Teopema 0 TpEX NMEPIECHAUKYIISPAX.

Muozoepannuxu

[Mapasmenenunen. CBONCTBa NPSAMOYTOJIBHOIO Napajuiesenunena. Teopema
[Tudaropa B mpoctpanctBe. llpusma u nupamuaa. [lpaBunpHas nupamuga u
npaBuibHas npusMa. llpsmas nupamuaa. OJeMEHTbl NPU3MbI U NUPAMUJIBIL.
[Ipocreiimue KOMOWHAIIMM MHOTOIPAHHMKOB W TeJl BpalleHusd. Brruucienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QPUTYp (pEOpa, TMaroHalu, YIJibl).

Tena epawenus

Hunuaap, konyc, cdepa u map. OCHOBHbIE CBOWCTBA MPSMOTO KPYrOBOI'O
IWIMH]IpA, MPSMOTO KPYroBoro KoHyca. WM3o0paxkeHue Ten BpalieHus Ha
wiockoctu. [lpencraBienne 00 ycey€HHOM KOHYCe, CEUEHHUSX KOHYyca
(mapayiieIbHbIX OCHOBAHUIO U MPOXOIAIINX YEPE3 BEPIIMHY ), CEUCHUSIX LUINHIPA
(mapayieabHO U MEPIEHANKYISIPHO OCH), CEUYCHHX 1mapa. Pa3BépTka UuauHapa U
KOHYcCa.

O6vémbt men. Ilnowaos cghepoi

[Tonstue 06 o0BEMe. OOBEM mupaMuIbl U KOHYCA, MPU3MBI M IWIIHHJIPA.
O6bEm mapa. [Togobusie Tena B mpocTpancTBe. COOTHOMICHUS MEXKY TUIOIIAISIMH
MOBEPXHOCTEN U 00bEMamMu MOA00HBIX Tel. [lomans MoOBEpXHOCTH MPaBUIBLHOMN
NUpaMUibl U OpsiMOM mpu3Mbl. [lnomanbs MOBEPXHOCTH MPSIMOTO KpPYroBOTO
UUJIMHpA, TPSIMOTO KPYrOBOro KOHYCa U Iapa.

Koopounamul u eexkmopwi 6 npocmpancmee

JIB>keHHsT B NPOCTPAHCTBE: MAapAJUICNIBHBIA TEPEHOC, LEH- TpajbHAs
CUMMETpHUS, CHUMMETPHUSI OTHOCUTEIBHO IUJIOCKOCTH, MoBOpoT. (CBolicTBa
NBHKeHUU. [[puMeHeHne ABMKEHUI NPU PEIIEHNHN 3a/1a4. BEKTOpBI 1 KOOPAUHATHI
B npoctpancTBe. CymMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YHUCIIO, YTOJ MEXKIY
BekTOpamu. KoJmmmHeapHble M KOMIUIaHApHbIE BEKTOPBL. CKaJIIPHOE NPOU3BEACHUE
BEKTOPOB. Teopema 0 pa3iioKEeHUH BEKTOPA MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.



CkanspHoe NpON3BEICHUE BEKTOPOB B KOOpAMHATAX. [I[puMeHeHnEe BEKTOPOB MpH
pEelICHUH 3a/ad Ha HaXO0XJACHHE pPACCTOSAHMM, JIMH, IUIOIIAned u OOBEMOB.
VYpaBHEHHE IUIOCKOCTH B IpPOCTPAHCTBE. YpaBHEHHE C(epbl B IPOCTPAHCTBE.
@opmyna 1Sl BBIYUCIECHUS PACCTOSIHUS MEXKIY TOUKaMH B IIPOCTPAHCTBE.



Temarnueckoe mnanuposanue 10 kiaace

Ne n/n Tema ypoxka Kou-Bo DNEeMEHTBI COJIEpKaHUS XapakTepucTruKa BUJOB JACATEIBHOCTH
4acoB
IMoBTOpeHnue (4 u)
1 VYpaBHEHHUS U HEPABEHCTBA 1 YpaBHEHHE, HEPABEHCTBO, KOPEHb Pemaror ypaBHeHUs 1 HEpaBEHCTBA
yYpaBHEHUS, pellIeHNE HEPABEHCTBA
2 Cucremsbl ypaBHEHUH U 1 Cucrema ypaBHEHUl, cuctema Pemaror cucremMbl ypaBHEHUN U HEPABEHCTB
HEPABEHCTB HEPABEHCTB
3 DyHKIMH U TpadUKH 1 OyHKuMs, rpapuk GyHKINUU Crpost rpaduxu GyHKUUN
4 BxonHas kKoHTposibHaAs paboTa 1 [ToBTOpEHNE N3YYEHHOTO BrinosiHeHNe NMCbMEHHOM paboThI
IMoBTopenue u pacumpenne cBeneHuii 0 pynxkmun (12 1)
S-7 Haubonbiiee n HaumeHblee 3 Haubonpiiee u HaumeHslee dopmynHUpyIOT onpeaeaeHus HauboJIbIIEero u
3HaueHus QyHKUUU. YeTHble 3HaueHus: GpyHKuuu. YETHbIE U HAaUMEHbBIIEro 3HauYeHUN QYHKINUU, YETHON U
HEYETHBIC (PYHKITUU Heu€tHbie pyHKIMU. CBOMCTBA He4YETHOU QyHKIUH. DOPMYTUPYIOT TEOPEMBI O
8 [TocTpoenue rpaduxos 1 rpaukoB YETHOW U HEUETHOU CBOMCTBaX rpaMKOB YETHBIX U HEUETHBIX (DYHKIIHIA.
(GYHKIIHNA ¢ TTOMOTIIBIO dbynkiui. [Toctpoenne rpadukon Haxonar nHanbospiiiee 1 HAUMEHBIIIEE 3HAYCHUS
TEOMETPUYECKHUX (GyHKIMI ¢ TOMOIIBIO GbyHKIIMY Ha MHOXeECTBE 10 e€ rpaduky. Mccnenyror
npeoOpa3oBaHMU reOMETPUUECKUX MpeoOpazoBaHUM byHKIIHIO, 3aaHHYI0 (OPMYIIOH, Ha YETHOCTD.
9-10 OO6partHast GyHKITUS 2 (mapannenpbHBIX TEPEHOCOB, cxkaTui, | Ctpost rpaduku QyHKIINMA, UCTIONB3YS YETHOCTD WU
11-12 PaBHOCUIILHEIE YpAaBHEHMS U 2 pacTsHKEHUM, CHMMETPHUIA). HEUYETHOCTh. BBITTOTHAIOT TEOMETPUYECKHUE
HEPaBEHCTBA Oo6parumbie Gynknuu. CBs3b npeobOpazoBanus rpadUKoB GyHKIUH, CBSI3aHHBIE C
13-15 MeTo 1 HHTEPBAJIOB 3 BO3paCTaHMs U YObIBaHUs (PYHKIIMHU C napajielIbHbIMU IEPEHOCAaMU, PACTSKEHUAMH,
16 KourponbHas pabota Nel 1 e€ oOpaTuMocThio. B3anmHo CKATUSIMU U CUMMETPUSIMHU, OTHOCUTEIBHO

«Pacmmpenue cBeeHui 0
byHKIANY

obOparnbie ¢pyHkIuu. CBOMCTBA
rpauKOB B3aMMHO OOpaTHBIX
¢byukumii. OGnacTh onpeneneHus
ypaBHeHUs (HEpaBEHCTBA).
PaBHOCUIBHBIC YypaBHEHHS
(HepaBeHcTBa). PaBHOCHIIEHBIE
npeoOpa3oBaHus ypaBHEHU N
(HepaBeHCTB). YpaBHEHHUE-CIIEACTBHE
(HepaBeHCTBO-CIIE/ICTBHE).
[Tocroponuue kopau. Meron
WHTEPBAJIOB.

KOOPJMHATHBIX O0ceil. DOpMYIUPYIOT OIpeiesieHue
oOparumoii pyrkumu. Pacrio3Haror 00paTumyro
¢dbyukuuio no eé rpaduky. Y cTaHaBIMBAIOT
00paTUMOCTh (PYHKIUH 110 €€ BO3PACTAHHIO WITH
yObIBaHU0. DOPMYITUPYIOT ONIPEICIICHUE B3aHMHO
oOpatHbIX QyHKIMA. [TpoBEpSIOT, SIBISFOTCS JIN JBE
JMaHHbIe (YHKIIMH B3aUMHO 0OpaTHeIMU. HaxoasT
00paTHyI0 QYHKIUIO K JAaHHOW 00paTUMOi (DyHKITHH.
ITo rpaduky naHHO#M QyHKIMU CTPOUTH TpaduK
o0paTHOM (yHKIMHU. YCTaHABIMBAIOT BO3PACTAHUE

(yObiBaHME) 0OpaTHOM (YHKIIMH 10 BO3PACTAHUIO




(yObiBanu10) manHoi pyHKIMU. DOPMYyITHPYIOT
OTIpe/ieIeHUs1 O0JIACTH ONPE/ICICHUs ypaBHEHU I
(HEpaBEHCTB), PABHOCUJIBHBIX YPAaBHEHU
(HEepaBEeHCTB), ypaBHEHUN-CIIEACTBUN (HEPABEHCTB-
CJIEJICTBUI), TIOCTOPOHHETO KOPHs. POpMyIUpoBaTh
TEOPEMBI, OIIMCHIBAIOLIE PABHOCUIIbHbIE
npeoOpa3oBaHusl ypaBHEHUHN (HEPABEHCTB).
[TpuMeHsIIOT METO ] paBHOCUIIBHBIX MPe0Opa30BaHUil
JUISL pEUIEeHUs] ypaBHEHUW U HepaBeHCTB. HaxoasT
00J1aCcTh OIpeielIeHNs] ypaBHEHUN U HEPABEHCTB.
[TpuMeHSIOT METOT CAEACTBUM JI PEIICHUS
ypaBHEHUH. PenraroT HepaBeHCTBa METOJOM
MHTEPBAJIOB

Beenenne B crepeomeropuio (9 u)

17-18 OCHOBHBIE IOHATHUS 2 Qurypel U HUX H300paKeHUs [lepeunciaroT OCHOBHBIE MTOHATUS CTEPEOMETPHUH.
cTepeoMeTprur. AKCHOMBI (mpsimoyronbHBI  Tapaiuenenunesn, | OnmuchBaTh OCHOBHBIE TIOHITHS CTEPEOMETPUH (TOUKA,
CTePEOMETPHH. KyO, THMpamMuaa, Tpu3Ma, KOHYC, npsiMast, TNIOCKOCTH). OTHUCHIBAIOT BO3MOKHBIE
19-20 CrieicTBUS B3 aKCHOM 2 nuauHAp, chepa). OCHOBHBIC TOHATHS CIOCOOBI PACTIONIOKEHHS TOUEK, MIPSAMBIX U
21-24 ITpocTpaHcTBeHHBIE (DUTYPHI. 4 CTEPEOMETPUM U KX  CBOMCTBA. | INIOCKOCTEN B MpOCTpaHcTBE. POPMYIHPYIOT aKCUOMBI
HauanbHble npeacTaBicHus O Ceuenust kyb6a u TeTpasapa. Touxa, CTEPEOMETPUH. Pa3bsACHAIOT U WILTIOCTPUPYIOT
MHOTOTPaHHHKAX npsMasl ¥ MJIOCKOCTh B MPOCTPAHCTBE, | aKCUOMbI. DOPMYIUPYIOT U JOKa3bIBAIOT TEOPEMBI —
25 KonrposnbsHas paboTa Ne2 1 aKCHOMBI CTEPEOMETPUU U CIEICTBUS CJIeAICTBUA U3 akCUOM. DOpMYIHPYIOT CLIOCOOBI
«BBeJieHUE B CTEPEOMETPHION U3 HHUX. B3aumHOe pacnolioxeHue | 3aJaHus INIOCKOCTH B IpocTpaHcTBe. [lepeuncusior u
IPSAMBIX u II0OCKOCTEH B | OIMCHIBAIOT OCHOBHBIE 3JIEMEHTHl MHOI'OI'PAaHHHUKOB:
IPOCTPAHCTBE. [TapannensHOCTh pEOpa, BEpILIMHBI, FPAaHHU.
IPSAMBIX u II0OCKOCTEH B
IPOCTPAHCTBE. N3o0paxkenue
OPOCTEHUIINX IIPOCTPAHCTBEHHBIX
¢Guryp Ha II0CKOCTH.
Crenennasi pynxuusi (19 1)
26 Crenennast GyHKIUSA C 1 Crenennas ¢pynkuusi. CTeneHHas DopMyTUpPYIOT OIpeiesieHNe CTENEHHOM (QYHKIINU C
HaTypaJbHbIM IOKa3aTelIeM (GYHKIUS ¢ HATYpaJIbHBIM (LIEJIbIM) LeJIBIM MoKa3aTeneM. ONMChIBAIOT CBOMCTBA
27-28 CreneHHas GyHKIUS C LETbIM 2 nokasareneM. CBoIiCTBa CTETIEHHOM | CTENeHHOU (DYHKIIUU C LEJbIM [T0Ka3aTeeM, BbIIeIss

ITOKa3aTcCJICM

(GYHKIIUY ¢ HATYpaJIbHBIM (IIEJIBIM)

Cllydyad YETHOM U HEYETHOM CTEIIEHH, a TAKKe




29-30

Onpenenenus KOpHs n-oi
crenenn. Oynxius y = Vx

nokasaresneM. I'paduk creneHHoM
(GYHKIMH ¢ HATYPAJIbHBIM (IIEITTBIM)

nokazarenem. OyHkius y = Vx.

B3aumoo6parHocTh GyHKIHi y = V/x
U CTETIEHHON (yHKIIUHU C
HaTypaJlbHbIM Moka3aTeneM. CBoiicTBa

bynxiuu y = Vx u eé rpaduxk.
HppauronanbHble ypaBHEHUS
(HepaBencTBa). MeTo1 paBHOCHIIBHBIX

npeoOpa3oBaHM 7Sl PEIICHUS

VPPALMOHAIBHBIX YPAaBHEHUI
(mepaBeHcTB). MeTo cnencTBuil st
pemeHI/m I/IppaHI/IOHaJ'IBHI)IX

ypaBHeHuH. KopeHsb n-il creneHu.

31-33 CBoiicTBa KOpHS N-Oii CTETIEHU
34 KontponsHas padora Ne3
«CBoiicTBa KOpHs N-0i1
CTETICHUY
35-36 Omnpenenenne U CBOMCTBA
CTETICHH C PAllMOHAIHHBIM
MoKa3aTesieM
37-39 WpparnmonaibHbIe ypaBHEHUS
40-41 MeTto1 paBHOCHUIIBHBIX
npeoOpa3oBaHMil sl PEIICHUS
WppaIMoOHaUTHbHBIX YpaBHEHUH
42-43 WppatmoHaibHble HEpaBEeHCTBA
44 KonTtponsHas padorta Ned

"CrenenHas ¢GpyHKIus"

Apudmernueckuil KOpeHb n-i
creneHn. CBoiicTBa KOpHS n-i
creneHu. ToXIeCTBEHHbIE
npeoOpa3oBaHMs BRIPAKESHUH,
CoZepKalIuX KOPHU N-i CTENIECHHU.
BriHEeceHre MHOKUTENS U3-TI0]] 3HAaKa
KOpHs1. BHeceHre MHOKHTENS O]
3HaK KOopHA. CTeneHs C
palrOHAIBHBIM MOKA3aTEIEM.
CBOICTBa CTENEHNU C PALIMOHATIBHBIM
nokasaresnem. ToXaeCTBEHHbIE
npeoOpa3oBaHUs BIPAKEHU,
COJIepKalIUX CTETICHHU C
panMoHalIbHBIM ITOKAa3aTEJIEM.

HaTypaJIbHOM, HYJIEBOM U LIEJION OTPULATEIbHON
crerieHu. CTposr rpaduk QyHKIHUNA HA OCHOBE
rpaduka CTeneHHON (PYHKIMH C IeJIbIM MOKa3aTeseM.
Haxonst HanboJibliiee 1 HaMMEHbIIIEE 3HAUECHUS
CTETIeHHOW (DYHKIIUHU C HENIBIM MoKa3aTeIeM Ha
IpoMexyTke. POpMyIHpPYIOT ONPEACIICHUE KOPHS
(apu™MeTnaecKoro KOpHs) N-i CTENEHH, a TAKKe
TEOPEMBI O €70 CBOMCTBAX, BBIIEIAA CIIydyau KOpHEN
4yéTHOW U Heu€THOU creneHu. HaxonsaT obnactu
OIIpENIETICHUS BBIPAXKECHH M, COAEP/KAINX KOPHH N-11
crerneHu. Pemaror ypaBHeHUs, CBOIAIIMECS K
YPaBHEHUIO XN = a. BBINOJIHAIOT TOXKIECTBEHHBIE
npeoOpazoBaHMs BRIPAKEHUH, COIEPKAIUX KOPHHU N-i
CTEIEHN, B YACTHOCTH, BBIHOCAT MHOXKUTENb H3-T10]T
3HAaKa KOpHS N-U CTENEHU, BHOCAT MHOXKHUTENb MOJ]
3HAK KOPHA N-i CTENeHH, 0CBOOOKIAThCs OT
UPPaLMOHAILHOCTH B 3HAMEHATENe JPOOH.

OnuchIBarOT CBOMCTBA QYHKIIUU Y = W, BBIICIISIS
clydyad KOpHEW 4E€THOW U HeU€THOU cteneHu. CTposT
rpaduku QyHKIUH HA OCHOBE rpaduka GyHKIUH Y =

Vx. ®opMyIupYyIOT Onpe/ieieHHe CTETIEHH C
panMoOHAIbHBIM [I0KA3aTEIEM, a TAK)XKE TEOPEMBI O €€
CBOMCTBaX. BBIMIONHAIOT TOX/1€CTBEHHbIE
npeoOpa3oBaHUsl BEIPAKEHUI, COAEPKALUX CTEIICHH C
panMoHaNbHBIM MOKa3arenaeM. Pacro3zHaroT
MPPALMOHAIIbHBIE YPABHEHUS U HEPABEHCTBA.
DopMyTHPYIOT TEOPEMBI, 000CHOBBIBAIOIIHE
PaBHOCHIJILHOCTH ypaBHEHUH (HEpaBEHCTB) IpU
BO3BEJICHUU 00EuX YacTel JaHHOTO ypaBHEHUS
(HepaBeHCTBA) B HATypaJIbHYIO CTENeHb. Pemaror
MPPALMOHAIIbHBIE YPaBHEHUSI METOJIOM PABHOCHIIBHBIX
npeoOpa3oBaHUil U METOJOM CleACTBUH. Pemaror
MppALMOHATIbHBIE HEPABEHCTBA METOI0M
PaBHOCHIILHBIX TPeoOpazoBaHUM

IMapanaeasHocTh B mpocTpanctie (15 )




Paccrosinus mexnay ¢urypamu B
IPOCTPAHCTBE. YTJbI B IPOCTPAHCTBE.
[lepneHIUKYISAPHOCTE  NPSMBIX U
wiockocteil. I[Ipoekmus ¢urypsl Ha
IUIOCKOCTb.

OnuchIBaIOT BOZMOKHBIE CIIOCOOBI PACTIONOXKEHNUS B
MIPOCTPAHCTBE: JIBYX MPSIMBIX, IPSIMOM U IJIOCKOCTH,
JIBYX IJIOCKOCTEN. DOPMYIUPYIOT ONPEACTICHUS:
napauieIbHbIX MPSMBIX, CKPEIIUBAIOIINXCS MPSAMBIX,
NapajuleJIbHBIX MPSAMOM U MJIOCKOCTH, MapalIeIbHbIX
IUIOCKOCTEH, MpeoOpa3oBaHue ABMKEHUS, QUTYDBIL,
CUMMETPUYHOM OTHOCUTEIBHO TOYKH, PaBHBIX QUTYD,
npeoOpazoBaHus 1M0100us. Pa3bsICHAIOT MOHATHS:
npeobOpazoBanue QUryp, nMapauieaIbHbIN IEPEHOC,
napajuleJIbHOE MPOEKTUPOBAHUE, TapalIebHas
npoekuus ( n3oopaxenue) purypbsl. DopMyaupyroT
CBOMCTBA MapajieIbHOIO IPOEKTUPOBAHMSL.
DopMyIHPYIOT U 10Ka3bIBAIOT MIPU3HAKU:
NapajuIeIbHOCTU JBYX MPSMBIX, TapaUIeTbHOCTH
MPSIMON U TUIOCKOCTH, apauIeTbHOCTU ABYX
mIockocTeil. DopMynUpyIOT U TOKA3bIBAIOT CBOMCTBA:
napauIeIbHBIX NPSAMBIX, APAJUIEbHBIX MIIOCKOCTEH.
Pemraror 3aaun Ha MOCTPOEHUE CEUYECHUI
MHOTOTPaHHHUKOB, a TAKXKe MOCTPOEHHE U300paskeHU

¢uryp

Tpuronomerpuyeckue pynkuuu (29 u)

Paguannas mepa yria. Cssb
paliaHHOM MepHI yIJia ¢ TpalyCHOM
Mmepoit. [lepuoanueckue GyHKIUN.
[Tepuoa meproardecKoi PyHKITHH.
['naBHbIi Tepuoa. CBoiicTBa rpaduka
NEePUONYECKON (PYHKIUU.
Tpuronomerpuueckue GyHKIUH:

KOCHUHYC, CUHYC, TAHI'CHC, KOTAHT'CHC.

3HaKku 3HaUECHUN
TPUTOHOMETPHUUECKUX (PYHKIIHA.

YETHOCTH M HEYETHOCTD
TPUTOHOMETPHUUECKUX (PYHKIIHIA.

45-47 B3anMHoe pacroioxeHue IByx 3
MPSIMBIX B IPOCTPAHCTBE
48-51 [MapannenbHOCTh IPAMO U 4
TUIOCKOCTH
52-54 [TapamnensHOCTh MIIOCKOCTEH 3
55-58 [IpeobpazoBanue Gpuryp B 4
npoctpanctse. [lapamiensHoe

MIPOEKTUPOBAHNE

59 KonTtponsHas pabora Ne5 1

"[TapaniensHOCTD B
npocrpaHcTae”
60-61 Pannannas mepa yria 2
62-63 | Tpuronomerpuueckue GyHKIUN 2
YHCJIOBOTO apryMeHTa
64-65 3HaKH 3HAYEHUN 2
TPUTOHOMETPHUYECKUX (PYHKIIUH.
YeTHOCTh ¥ HEYETHOCTh
TPUTOHOMETPHUYECKUX (YHKIIUH

66 [lepuognueckue GyHKIUU 1

67-68 CpoiictBa u rpaduku HyHKIHIMA 2
y=sin X, y=C0S X

69-70 CoiicTBa u rpaduku GyHKIUI 2
y=tg X, y=ctg X

71 KonTponpeHas padoTa Ne6 1

"CBoiicTBa U rpaguku GyHKIHUN

IleproanyHOCTH

TPUTOHOMETPUUYECKUX (PYHKLUH.

DopMyIUPYIOT ONpeiesieHUue paJiaHHON MEPHI yIia.
Haxonst paauannyto Mepy yriia o ero rpajJxycHOi
Mepe U IpaJyCHYIO Mepy yria Mo ero pajuaHHou
Mepe. BoIYHuCIsAoT UIMHBL IyT OKPY>KHOCTEH.
DopMyIHPYIOT ONpeAeseHIs] KOCUHYCa, CUHYCa,
TaHTeHCa U KOTaHIeHCa yriia MOBOpOTa. BRIsCHSIOT
3HAK 3HAYEHUU TPUTOHOMETPUUYECKUX (DYHKITUI.
YHopouaroT TPUrOHOMETPUYECKHE BbIPAKEHUS,
MCIIOJIB3YS CBOMCTBA YETHOCTH TPUTOHOMETPHUYECKHUX
byukuuii. QopMynTUpYIOT OMpeIeIeHUs
nepuoandeckoi GyHKINU, e€ TTIaBHOTO MePHo/Ia.
VYpoumarT TPUrOHOMETPUYECKHUE BBIPAKEHUS,
HCIOJIb3Ysl CBOMCTBA MEPUOIUYHOCTH
TPUTOHOMETPHUYECKUX YHKIHH. ONUCHIBAIOT




y=C0s X, y=sin X, y=tg X, y=ctg
Xll

CBO#CTBa TPUTOHOMETPUIECKUX
¢ynkimii. ['paduku

CBO¥icTBa TpUrOHOMETpHUECKUX QyHKIUU. CTpOsT
rpaduku GyHKIHA HA OCHOBE TPAPUKOB YETHIPEX

72-74 | OCHOBHBIE COOTHOILICHUS MEXKTY 3 TPUTOHOMETPHUUYECKUX (PYHKIUH. OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKITHH.
TPUTOHOMETPUYECKHUMHU Kocunyc, cunyc, Tanresc, koraureHc | I[IpeoOpa3oBbIBatOT TPUTOHOMETPUYECKHE BbIPAKEHUS
(GYHKIUSMHU OJTHOTO M TOTO XKe yria noBopota. OCHOBHBIE Ha OCHOBE COOTHOUIECHUH MEXIY
aprymeHra COOTHOILIEHUS MEXKTy KOCUHYCOM, TPUTOHOMETPHUYECKIMH (DYHKIIUSIMHU OJTHOTO M TOTO
15-77 DOopMyIIBI CITOKEHUS 3 CHUHYCOM, TAHI'€CHCOM M KOTAaHT'€HCOM ’Ke aprymenTa. 11o 3HaueHusM ogHOU
78-79 DopMyIibl IPUBEICHUS 2 OJHOTO U TOTO JK€ apryMeHTa. TPUTOHOMETPUYCCKON (DYHKIIMH HAXOIAT 3SHAYCHUS
80-83 ®opMyITBI IBOIHOTO 1 4 ®opmyibl cinoxeHus. DopMyiibl OCTaJIbHBIX TPUTOHOMETPUYECKUX (QYHKIUH TOTO XKe
HOJIOBMHHOT'O YIJIOB npuBeacHuss. PopMyJibl JBOWHOTO U aprymenTta. [IpeoOpa3oBBIBAIOT TPUTOHOMETPUUYECKHE
84-85 CyMMa ¥ pasHOCTb CHHYCOB 2 MOJIOBUHHOTO yIi10B. @OpMYyIIbI BBIPAYKEHUS HAa OCHOBE opMyI cioxeHus. Onupasich
(KOCHHYCOB) CYMMBI U pa3HOCTH CHHYCOB Ha GOpMYJIbl CIOKEHUS, T0KA3bIBAIOT (POPMYIIbI
86-87 dopmyna npeodpazoBaHUs 2 (xocuHycOB). DopMyITBI npuBeIeHHs, GOPMYJIBI TBOWHBIX YIIIOB, (OPMYIIBI
TIPOM3BENCHHUS npeoOpa3oBaHMsl MPOU3BEACHNUS B CYMMBI U Pa3HOCTH CUHYCOB (KOCHHYCOB), GOpPMYJIbI
TPUTOHOMETPUYECKUX (hYHKIMIA cymMmy. ToxaecTBeHHbIE npeoOpa3oBaHUsI IPOU3BEAECHUS TPUTOHOMETPUYECKUX
B CyMMY npeoOpa3oBaHusl BbIPaKEHUH, ¢byukumii B cymmy. IIpeobpazoBbiBatoT
83 KoHTposbHas pabota Ne7 1 COJIEpIKalUX KOCUHYCBI, CHHYCHI, TPUTOHOMETPHUUECKHE BBIPAKEHUS Ha OCHOBE (pOpMyI
"TpUrOHOMETPUUECKHE TAQHT'€HCHI U KOTAHT€HCHI. npuBeaeHus, GOpMyJ IBOMHBIX U MOJOBUHHBIX YTJIOB,
PyHKIIH" dbopMysT CyMMBI U Pa3HOCTH CUHYCOB (KOCHHYCOB),
dbopmyn mpeoOpa3zoBaHUs MPOU3BEICHUS
TPUTOHOMETPUUECKUX (PYHKIMHA B CYMMY
IlepneHaUKYJISIPHOCTH B mpocTpaHcTBe (25 u)
89-90 VYo MeX 1y IpsSIMbIMHU B 2 Paccrosans mexnay durypamu B DOpMyIIUPYIOT OTIPEACTICHUS: YTIIa MEXITY
MIPOCTPAHCTBE IPOCTPAHCTBE. YTJIbl B MPOCTPAHCTBE. MEPECEKAIOIIUMUCS MPSIMBIMU; yIJIa MEXIY
91-93 | [lepneHAUKYASAPHOCTD MPSMOM U 3 [lepieHIUKYIAPHOCTE  OPSMBIX U CKPEIIUBAIOIIUMHUCS MPSMBIMU; MIPSMOH,
TJIOCKOCTH wiockocteil. [lpoeknuss ¢urypbl Ha | NEePHEHAUKYISPHOM MIIOCKOCTH; yIila MEeXAY NpAMOn
94-97 ITepreHUKyIsp U HAKJIOHHAS 4 IUIOCKOCTD. [Ipuznaku U TUIOCKOCTBIO; YIJia MEXAY IBYMS TUIOCKOCTSIMU;
98-100 Teopema o Tpex 3 HNEPHEHAUKYIAPHOCTH  MHPSIMBIX U MEPIICHIUKYJISIPHBIX IJIOCKOCTEN; TOYEK,
HepIEHIUKYIApax IUIOCKOCTEH B MpocTpaHcTBe. Teopema |  CUMMETPHYHBIX OTHOCUTENBHO MJIOCKOCTH; QUTYp,
101 KonTponsHas pabota Ne§ 1 0 TPEX MEPIECHIUKYIApax. CUMMETPUYHBIX OTHOCHUTEIHHO TIOCKOCTH;
"TepnesauKynsp" paccTosIHUA OT TOUKH 0 (PUTYPBI; PACCTOSHUS OT
102-104 VToN Mex Iy IpsAMOii 1 3 OpsMOIl 10 mapansenbHON el MI0CKOCTH; pacCTOSHHUS
IOCKOCTBIO MEX]ly apajielbHbIMU INIOCKOCTSMH; OOIIEeTo
105-107 | JByrpaHHbIit yroi. YTol MEXITy 3 HNEPICHANKYIIAPA NBYX CKPCIIUBAIOMUXCA TIPAMBIX.

ABYMS TINIOCKOCTAMU

OnuceIBarOT MOHATHS: MNEPNCHAUKYJIAP, HAKIIOHHAs,




OCHOBAHUE NEPIIEHIUKYISPA, OCHOBAHNE HAKJIOHHOM,
IIPOEKLMSI HAKJIOHHOM, OPTOrOHAaJIbHASI IPOEKIUS
(GUrypsbI, PaCCTOSHUE MEXKITY CKPEIINBAIOIIMMHUCS

IPSIMBIMU, 3€pKajlbHasi CHMMETPHS, IBYTPAHHbIN YIoJ,

TpaHb JBYTPAHHOTO yIJIa, peOpo IBYrpaHHOTO yIia,
JIMHENHBIN YroJ AByrpaHHoro yria. @opmynupyror u
JIOKa3bIBAIOT IPU3HAKU: EPIEHAUKYISIPHOCTH
IPSIMON U TUIOCKOCTH, NEPIEHAUKYIIPHOCTH ABYX
I0CcKOCTeN. DOPMYIMPYIOT U T0KA3bIBAIOT CBOWCTBA:
NEePNEeHIUKYISAPHBIX MPSAMBIX; IPSIMBIX,

NEePIEeHIUKYISPHBIX MIIOCKOCTH; MEPIEHAUKYISIPHBIX

mI0cKocTel. OpMYNUPYIOT U IOKA3bIBAIOT TEOPEMBI:

0 MEPHEHAUKYISIpE U HAKIIOHHOM, MPOBEAEHHBIX U3
OJIHOM TOYKH; O TPEX MEePHEeHAUKYIAPAX; O IIIOAAN
OpPTOTOHAJILHOM MPOEKINH BBITYKIIOTO
MHOTOYyrojbHHKa. Pemaror 3agaun Ha
JI0Ka3aTeNbCTBO, a TAK)KE BBIUUCIICHUE: YIiIa MEXY
IPSIMBIMU, YIJIa MEXIY NPSMOH U MIJIOCKOCTBIO, YIJIa
MEXY INIOCKOCTSMM, PACCTOSIHUSA OT TOYKH 10
IIPSIMOM, PACCTOSIHUS OT TOYKH 10 TUIOCKOCTH,
pPacCTOSIHASA MEXKIy CKPEIIMBAIOIIMMHUCS MPSIMBIMU,
pPacCTOSIHAA MEXy NapaJUIeIbHBIMU IIJIOCKOCTSMU,
IUIONIAI OPTOTOHAIBHOM NMPOEKIUH BBIITYKJIOIO
MHOTOYTOJIbHUKA

TpuroHomerpuyeckue ypaBHeHHs U HepaBe

(16 u)

HCTBaA

108-110 | IlepneHauKyasipHBIE MIIOCKOCTH 3
111-112 [Tnomanas opTOrOHATEHON 2
MPOEKIIMH MHOTOTPaHHUKA
113 KonTponsHas padorta Ne9 1
"[lepnieH IUKYISPHOCTD B
npocrpaHcTae”
114-115 YpaBHeHue cos x=b 2
116-117 YpaBHenue sin x=b 2
118 YpaBHeHus tg x=b u ctg x=b 1
119-120 | dyukimu Y= arccos X, y=arcsin 2
X, Y= arctg x, y=arcctg X
121-123 Tpuronomerpuueckue 3
ypaBHEHHUs, CBOIAIINECS K
anreOpanvdecKum
124-126 | PeuieHue TPUTOHOMETPUUYECKUX 3

Tpuronomerpuyeckue ypaBHeHHs
(nepaBenctBa). OCHOBHBIE
TPUTOHOMETPHUUECKUE YPaBHEHUS
(HepaBeHCTBA) M METO/IbI UX PELICHHUS.
TpuronomeTrpuyeckue ypaBHEHHUS,
CBOJIALIMECS K alIre0OpandecKuM.
OnHOpo/IHBIE YpaBHEHUS TIEPBOM U
BTOPOM cTeneHel. Pemenue

DopMyIHPYIOT ONpeAeTIeHUS apKKOCHHYCA,
apKCHHYCa, apKTaHI'eHca, apKKoTaHreHca. Haxonsr
3HAaYeHUS OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIUN B
OT/IEJbHBIX TAOMUYHBIX TOYKaX. VICIONB3ys MOHATHS
apKKOCHHYCA, apKCUHYCAa, apKTaHTeHCa,
ApKKOTaHI€HCAa, PEIIA0T MPOCTEHIIINE
TPUTOHOMETPHUUYECKNE ypaBHEHUA. DOpMynHUpyrOT
CBOICTBa OOPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKIMH.

TPUTOHOMETPUUYECKUX YPABHEHUM

Crpost rpaduku pyHKIUI Ha OCHOBE rpauKOB




YPaBHEHUN METOJIOM
pa3JI0KEHUsI HA MHOKHUTENN

METOJIOM Pa3JIOKEHUS HA MHOXKUTEIH.
ApKKOCUHYC, apKCUHYC, apKTaHI'€HC,

Y4eTBIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPHUYECKIX
byHKIMI. YIpOIIaoT BRIpaKEHUs, CoIepKaIne

127-128 Pemenue npocreimmx 2 apkkoTaHreHc. [Ipocreiinue cBoiicTa o0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKITHH.
TPUTOHOMETPHUYECKIX apKKOCHHYCa, apKCUHYCA, Pacro3HaroT TpuroHoMeTpu4YecKue ypaBHEHUS U
HEPaBEHCTB apKTaHTeHCa, aPKKOTAHT'€HCA. HEpaBEHCTBa. PemaroT TpuroHoMeTpuieckne
129 KonTtposnsnas padora Nel0 1 YpaBHEHHS, CBOJISIINECS K alreOpanvecKum
"TpuroHoMerpudeckue YpaBHEHHSM, B YaCTHOCTH, PELIAIOT OJHOPOIHBIE
ypaBHEHHS U HepaBeHCTBA" TPUTOHOMETPHUYECKHE YPaBHEHHUS NIEPBOI U BTOPOI
CTETICHH, a TAK)KE PelIaTh TPUTOHOMETPUIECKUE
YpaBHEHHS, TPUMEHSSI METOT PA3JIOKEHHSI Ha
MHOXkUTEM. PemaroT npocrennime
TPUTOHOMETPHUYECKHE HEPABEHCTBA
Muororpanuuku (10 1)
130-131 [Ipuzma 2 [Napannenenunen. CgoiicTBa OnuceIBatOT NOHATHUS: TEOMETPUYECKOE TEJO,
132-133 [Mapannenenume 2 MPSIMOYTOJIBHOTO  MTapaJulesIeIuIe 1a. COCEIHHE TPaHW MHOTOTPaHHHKA, TUTOCKHH yTroJ
134-136 [Mupamua 3 Teopema Iludaropa B mpocTpaHCTBE. | MHOTOTPAHHHUKA, BYTPAHHBIN yroJ MHOTOTPAaHHUKA,
137-138 YcedeHnHas mupaMuia 2 [Mpusma w mmpamunpa. [lpaBuibHas TUIOMIA/Ib MOBEPXHOCTH MHOTOTPAaHHHKA,
139 KonTponbHas pabora Nell 1 nupaMua W TpaBWIbHAS MPHU3MA. | JAWArOHAJIBHOE CEYCHHUE MPU3MBI, IIPOTHBOJICKAIIINE

"MHororpaHHuku"

[Ipsamas nupamMua. DJIEMEHTBI
npu3Mbl U nupamunbl. [Ipocreiimme
KOMOWHAIIMM MHOTOTPAHHUKOB U TEJ
BpalllcHHs. BbIYMCICHHE 3JEMEHTOB
MPOCTpaHCTBEHHBIX (uryp (pédpa,
JMaroHalld, yIJibl).

rpaHu NMapajuieienuIeia, TMaroHaJbHOE CEYCHNE
MPU3MBbI U TUPAMHUJIBI, YCEUEHHAS TUPAMU/IA.
DopMyIUPYIOT ONPEEIECHHS: MHOTOTPAaHHUKA,
BBIITYKJIOT'O MHOTOTPAHHMKA, ITPU3MBI, IPSIMOi
MPU3MbI, TPaBUWJIBHOW MPU3MBbI, NTapajuiesienuIe1a,
MUPaMUIbl, MPABUIILHON MUPaMUIbl, IPABUILHOTO
TETpadJipa, BbICOTHI IPU3MbI, BBICOTHI TUPAMHUIbI,
BBICOTHI YCEUEHHOM MUPAMU/IBI, arto(eMbl
MpaBUJIbHON upamMuibl. DopMyIupyroT U
JIOKa3bIBAIOT TEOPEMBI: O IUIOIIaau OOKOBOM
MOBEPXHOCTU MPSAMOU MPU3MBI, O AUATOHAIISIX
napasuiesienuiesia, 0 KBaapare JuaroHaiu
MPSIMOYTOJIBHOTO MapajuieieNuIe1a, O MI0MaIu
OOKOBOI TTOBEPXHOCTH MPABUIHLHONW MTUPAMUIBI, O
ioaau 60KOBOM MOBEPXHOCTH MPABUIHHON
yCEeUEHHOM nmupamMuibl. Pemaror 3amaun Ha
JI0Ka3aTeJbCTBO, @ TAK)KE BLIYHUCIICHUE: DJIEMEHTOB




IPU3MBI ¥ TUPAMUJBI, TUIOIIAIU TIOJTHOW U OOKOBOM
ITOBEPXHOCTH ITPU3MBI U IUPAMUBI

HpOI/I3B0}IHaﬂ H €€ IPUMCHECHUC
(25 u)

140-141 [Ipencrasnenue o npenene 2 [Ipenen pyakumm B TOUKE. YcTaHaBIMBAIOT CYIIECTBOBAHME TIpeiena (GyHKIUN B
(GyHKIMU B TOUKE U O HenpepriBHOCTh. [IpomMexyTku TOYKE U HaXOAWUTh €r0 HAa OCHOBE Tpaduka (PyHKIIHH.
HETPEPHIBHOCTH (PYHKIINH B 3HAKOMOCTOSIHCTBA HENPEPHIBHOMN Paznuuatot rpaduky HepephIBHBIX U Pa3pbIBHBIX
TOUKE GyHKIMN. 3a7a9u, IPUBOIAIINE K ¢yukuuii. Haxoaat npupaiienue apryMeHTa u
142 3ajaun 0 MTHOBEHHOM CKOPOCTH 1 MOHATHIO MPOU3BOAHOM. [Tpon3BoIHAS npupaiieHne QyHKINN B TOUuKke. Beranucnsor
U KacaTeJbHOM K TpaduKy ¢yHkuuu B Touke. Tabnuna CPEIIHIOI0 CKOPOCTb JIBUKEHHSI MATEPHUAIBHOM TOUKH
GyHKIIMI Ipou3BOJHBIX. [IpaBuia BeIUMCIIEHUST | 10 3aKOHY €€ ABMKEeHU. POpMYIUPYIOT ONpeaesieHne
143-145 [loHsiTHE TPOU3BOIHOM 3 IPOU3BOIHBIX. MexaHUUYeCKui u MIPOM3BOJIHON (DYHKIIMU B TOUKE, IpaBUIIa
146-148 HpaBI/U[a BBIYHCJICHUS 3 reOMeTpI/IquKI/Iﬁ CMBICJT BBIYHCICHUS TPOU3BOIHBIX. Haxopgar MIIPOU3BOHbBIC
IPOM3BO JHOM MIPOU3BOIHOM. YpaBHEHHE GyHKIMH, ypaBHEHUS KacaTelbHBIX rpaduka
149-151 YpaBHEHHE KacaTeIbHOI 3 KacaTelbHOU K TpaduKy QyHKIHH. (GYHKIIMYA, MTHOBEHHYIO CKOPOCTh JIBIDKCHUS
152 KonTpombHas pabora Ne 12 1 [Ipu3Haku Bo3pacTtaHusi M yObIBaHUS MaTtepraibHOM TOUKHU. MICMOJIB3YyIOT MEXaHUYECKU I U
"[TpaBriIa BEIYUCICHNUS ¢bynkuuu. Touku s3KkcTpeMyMa F€OMETPUYECKHUI CMBICI TPOU3BOJHON B 3a/1a4ax
IPOHM3BOHON" byHkuun. MeTo HaX0XACHUS MEXaHUKH U reoMeTpun. PopMyIUpPYIOT IPU3HAKU
153-154 TIpu3HaKK BO3pAacTaHus 1 2 HauOO0JIBIIEr0 U HAUMEHbIIIEro MOCTOSIHCTBA, BO3PACTaHUs U yObIBaHUS ()YHKITHH.
yOBIBAHMS DYHKIIHH 3HaueHuil gpynkuuu. [locrpoenune HaxoasT npomexxyTku Bo3pacTaHus U yObIBaHUS
155-157 TouKH 9KCTpeMyMa QYHKIHH 3 rpaduKoB QYHKIUH. (Gynxnum, 3axannoi Gopmynoi. PopMyIUpyrOT
158-160 | IIpumeHeHHe IPOU3BOAHOMN P 3 OMpEICNeHHs TOUKH MAKCHMyMa 1 TOUKH MAHHMYMA,
HAXOXKICHUH HAHOOJBIIEr0 1 KPUTHYECKON TOUKH, TEOPEMBI, CBSA3bIBAIOLIUE TOUKH
HANMEHBIIETO 3HAYCHI AKCTpEeMyMa ¢ Mpou3BoaHOM. Haxonat Touku
DYHKIHMH sKcTpeMyMa GQyHKIMH, HauOoJblliee U HAaMMEHbIIIee
161-163 TocTpoeHue rpaduKoB 3 3HaUCHH (yHKIIMM Ha TPOMEKYTKE. I/Iccnen}i}m
byHKumit CBOMCTBa (PYHKIMHU C IOMOIIbIO IPOU3BOAHOMN U
164 Kontponsnas padora Ne 13 1 CTPOUTD rpauk PyHKiUM
"[IpousBoaHas u ee
NpuMeHeHue"
IloBTOpEeHUe M cucTeMaTH3anMA y4e0HOr0 MaTepuaa
(CRY)
165 Tpuronomerpuyeckue GyHKIUU 1 Tpuronomerpudeckue GyHKINU: [ToBTOPSIOT MOHATHE TPUTOHOMETPUUECKOH (PYHKIUH
YHCJIOBOTO apryMeHTa KOCUHYC, CHHYC, TAHT€HC, KOTaHI'€HC. YKCJIOBOrO ApryMEHTa
166 Tpuronomerpruueckue 1 TpuronomeTpruueckue ypaBHEHHs, PemaroT TpuroHomMeTprudecKie ypaBHEHUS U




YPaBHEHUS U HEPABEHCTBA

CBOJISILIMECS K alIreOpandecKuM.
Pewienne TpUroHOMETPUYECKUX
yYpaBHEHHI METOJIOM Pa3JIOKEHHs Ha
MHOXHUTCIIN.

HEepaBeHCTBa

167

MHororpaHHuku

[Tapamienenunen. Teopema
[Mugaropa B mpoctpanctse. [Ipmsma u
nupamuja. [lpaBunbHas nupamuaa u
IIpaBUJIbHAS npusma. [Ipsmas
nupamMu/a.

HOBTOpHIOT IMOHATHC MHOTOI'PaAaHHHKA

168

Wrorosas koHTposIbHas paboTa

BrinosiHeHne nMcbMEHHOM paboThl

169

[IponsBoiHas U ee MpUMEHEHNE

IIpousBoanas. ITponsBoanas
¢byHkuuu B Touke. Tabnuia
pou3BOIHBIX. [IpaBuia BeUnCIECHUS
MIPOU3BOIHBIX.

PemaroT 3a1aun Ha HAXOKJEHUE TPOU3BOTHOM

170

[TapannensHOCTH U
MEPIEHIUKYIAPHOCTE B
MIPOCTPAHCTBE

Paccrostnus mexnay ¢purypamu B
MPOCTPAHCTBE. YTJIIbI B IPOCTPAHCTBE.
[lepnieHIMKYIAPHOCTD NPSAMBIX U
IJIOCKOCTEM.

[ToBTOPSAIOT MOHATHE NAPALIETBHOCTH U
MEPIEHANKYJIIPHOCTH B IPOCTPAHCTBE




TemaTnueckoe MIaHUPOBaHHUE C YUETOM paboyell IporpaMMbl BOCIIUTAHUS C YKa3aHUEM KOJIMYECTBA YacCOB,
OTBOAUMBIX Ha U3yueHue Monyiist «l1IKonbHbINA YPOK»

Ne Ne Tema ypoka B KTII Monyinbs BOCIIATATEIBHOM IPOTPAMMBI IIpnopureTHO€ HanpaBJICHHUE
YpOKa B «[IIkOJIBHBIN YPOK»
KTII
1. 3 DYHKIMH U TpadUKH Jlens conunapHocTu B 60ps0e ¢ TEppOpU3MOM «S-rpaxgaHun»
2. 15 MeTto1 MHTEpBAJIOB BcemupHBIil 1IeHb MaTeMaTUKH «IlyTb K ycnexy»
3. 24 [IpocTtpanctBennsie Gpurypsl. Hauanbnsie 100 — nmeTue co JHS POXKICHUS aKaJIeMHUKa «S-rpaxgaHuH
MIPEJCTaBJICHUS O MHOIOTPaHHUKAX Poccuiickoit akanemMun obpa3zoBaHus DpHHEBA
[TropBs MyukaeBnua
4. 43 HppanmoHaibHbIe HEPABEHCTBA Crarucruka u 30X «1 u 310pOoBBE»
5. 58 [IpeoGpa3zoBanue puryp B mpoCTpaHCTBE. OcHoBBI (pYHAHCOBOW I'PaMOTHOCTH «IlyTp K ycnexy»
[TapamienpHOE TPOEKTUPOBAHUE
6. 74 OCHOBHBIE COOTHOIIIEHUS MEXKTY WHTennekryaabHble MHTEPHET - 33/1aHUA Ha «IlyTp K ycnexy»
TPUTOHOMETPUIECCKUMHU (PYHKIIUSIMU OJTHOTO caifite «Pemry EI'D»
Y TOTO K€ apryMeHTa
7. 87 dopmyra nmpeodpa3oBaHUs MPOU3BEICHUS Temarndeckuil yCTHBIN CUET «S-rpaxgaHuH
TPUTOHOMETPUUECKUX (PYHKIUN B CYMMY «QHeprocoOeperkeHne»
8. 98 Teopema o Tpex mepHeHANKYIIpax JleHb neTckux n300peTeHui «I1yTh K ycriexy»
9. 110 [lepnieniuKkynspHbIE MIO0CKOCTU [TaTumunyTKa «XYI05KECTBEHHOE CIIOBO O «IlyTb K ycnexy»
MaTEeMAaTUKE)
10. 127 Pemenne nmpocrenmmx VYpok TBOpuecTBa «3a CTpaHUIIaMU YU4eOHUKAY «IIyTh K ycriexy»
TPUTOHOMETPUUECKUX HEPABEHCTB
11. 138 VYceuenHas nupamuja DKOJIOTUYECKHE TPOOIIEMBI B CTATHCTUKE «S1 1 OKpyXaroImuii MUPY
12. 158 [IpuMeHeHre MPOU3BOIHOM TPH Bxian maremartukoB B mobeny «S-rpaxaaHuH
HAX0XJICHUU HauOOJIbIIEr0 U HAMMEHBIIETO
3HauYeHUN QyHKIUU
13. 170 [TapannenbHOCTh U MEPIEHIUKYISIPHOCTD B JleHb uuTaTeNbCKOM rPaMOTHOCTH «IlyTb K ycnexy»

IIPOCTPAHCTBE




Temarnueckoe mnanuposanue 11 kiaace

Ne ni/m Tema ypoxka Kou-Bo DNEeMEHTHI COJIepKaHus XapakTepucTrKa BUJOB ACSATEIBHOCTH
4acoB
IMoBTOpeHnue (4 u)
1 Tpuronomerpruueckue QyHKIHUH, 1 TpuroHomeTpudecKkue ypaBHEHUs [TpeoOpa3oBbIBAIOT TPUTOHOMETPUUECKUE BBIPAKEHUS
YpaBHEHUS (nepaBeHcTBa). OCHOBHBIE Ha OCHOBE (OopMyJ NpUBEIEHUS, GPOPMYI IBOWHBIX U
TPUTOHOMETPUUECKHE YPaBHEHUS MIOJIOBUHHBIX YIJIOB, (JOPMYI CYMMBI U Pa3HOCTU
(HepaBEeHCTBA) M METO/IbI UX PELICHHUS. CUHYCOB (KOCHHYCOB), (hopMyJ1 IpeoOpazoBaHus
TpuronomeTrpuueckue ypaBHeHHUs, MIPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKIIMH B
CBOJSIILIMECS K alreOpandecKum. cyMMy. Pemiaior TpuroHoMerpuueckrie ypaBHeHus,
OnHOpOIHBIE ypaBHEHUS IEPBOU U CBOJSIIIIMECS K alredpanyeckuM ypaBHEHHSIM, B
BTOpOU cTeneHen. Pemenne YaCTHOCTH, PEMIAIOT OJHOPOHBIE
TPUTOHOMETPUYECKUX YPaBHEHUU TPUTOHOMETPUYECKHE YPABHEHUS NIEPBOM U BTOPOI
METO/IOM Pa3Io’KEHUSI HA MHOKHUTEIH. CTEMEeHH, a TaK)Ke PEelIaloT TPUTOHOMETPHYECKHe
Tpuronomerpuyeckue GyHKINU: YPaBHEHUs, IPUMEHSISI METOJ Pa3JI0KEHUS Ha
KOCHHYC, CHHYC, TAHT€HC, KOTaHI'€HC. MHOKHTEJIH.
3HAKHU 3HAYCHUU
TPUTOHOMETPUUYECKUX (PYHKLIUH.
YETHOCTh U HEYETHOCTD
TPUTOHOMETPUUYECKUX (PYHKLUH.
2 IIpousBoaHas, NOHATHE KOPHS 1 Kopens n-i1 crenenu. DOopMyIHUPYIOT ONPEACICHUE KOPHS

N-0i1 CTENECHU U3
JIEMCTBUTEILHOTO YHCIIa

ApudmMeTnuecknii KOpeHb n-u
creneHu. CBoiicTBa KOPHS n-it
cTeneHu. ToXXIeCcTBeHHbIE
npeoOpa3oBaHUs BIPAKEHUH,
COJIeprKaluX KOPHH N-il CTENeHHU.
Boinecenre MHOXKHTENS U3-T10]1 3HAKA
KOpHs1. BHeceHre MHOKUTENS 101
3HaK KopHA. CTeneHs ¢
panuoHaIbHBIM ITOKa3aTEeJIEM.
CBoIICTBa CTENEHU C PALIMOHATIBHBIM
nokazaresnem. [IpousBogHas GyHKINN

(apudmeTHIecKoTro KOpHS) n-i CTENEHH, a TAKKe
TEOPEMBI O €r0 CBOMCTBAX, BBIJICIAA ClIydau KOPHEH
yEéTHON U HEUETHOH creneHu. Haxomdar obnacTu
OIpeJICIICHUS BBIPAKEHUH, COIEpIKAIUX KOPHU N-I
creneHu. Pemaror ypaBHeHUs1, CBOISAIINECS K
YPaBHEHUIO XN = a. BBINOJIHAIOT TOXKIECTBEHHBIE
npeoOpa3oBaHUsI BEIPAKEHUI, COAEPKAIUX KOPHH Nn-i
CTEIEHH, B YACTHOCTH, BELIHOCUTh MHOKHUTEIb H3-TIO
3HaKa KOPHS N-i CTeNEeHH, BHOCIT MHOKUTEIb MO
3HaK KOPHA N-U CTENEeHH, 0CBOOOKIATHCS OT
WPPAIMOHAILHOCTH B 3HAMEHATENE JPOOH.




B Touke. Tabnuia mpou3BOIHBIX.
[IpaBuia BEIYMCICHUS TIPOU3BOTHBIX.
MexaHU4eCKHU U TEOMETPUUYECKHI
CMBICJI IPOU3BOTHOM. Y paBHEHHUE
KacaTeJIbHOU K rpaduKy QyHKIHH.

[Napannenenunen. CoiicTBa
IIPSIMOYIOJIBHOTO  MapaJlIeJICTINIIE1a.
Teopema Ilucaropa B mpocrpaHcTBe.
IIpusma wm mnwmpamupa. IlpaBunbpHas
nupaMMjia Y TpaBUJIbHAs MpHU3Ma.
[Ipsmas nMpamujaa. DneMeHTbI
npu3Mbl U nupaMmuiel. lIpocreimue
KOMOMHAIIM MHOTOTPaHHUKOB U Tel
BpallleHus. BpluncieHne 3IeMeHTOB
MIPOCTPAHCTBEHHbIX  (uryp (pédpa,
JUarOHAJIH, yTJIbl).

DopMyIHPYIOT ONpeAeIeHUSI: MHOTOTpaHHHKA,
BBIIIYKJIOTO MHOTOT'PAHHUKA, TPU3MBI, IPSIMOI
IPU3MBI, IPABUIIBHOM MPU3MBI, TapajlieIeIUIeaa,
MUPAMM/JIbI, TPaBUIIBHON MUpPaMUIbl, IPABUIHHOTO
TETpas3Apa, BbI- COTHI IPU3MBbI, BBICOTHI TUPAMU/IBI,
BBICOTHI YCEUEHHOM NMUpamMubl, anodemMsl
MIPaBUIILHOM nupaMuabl. DopMyIupyroT U
JTIOKa3bIBAIOT TEOPEMBI: O MJION[aAu GOKOBOM
MOBEPXHOCTU NPSIMON IPU3MBI, O JUATOHAIIAX
napajuiejenunesa, 0 KBaapare JuaroHainu
MIPSIMOYTOJIBHOTO MapajulelIeuIe1a, O IUIOMaAN
OOKOBOI TOBEPXHOCTH NMPABUIBLHONW MUPAMUIBL, O
TJI0IA I OOKOBOM MOBEPXHOCTH MPABHIBHON
yceu€HHOW nupamuibl. Pemaror 3amaun Ha
JIOKa3aTeNbCTBO, a TAK)KE BBIYUCICHHUE: DJIEMEHTOB

[ToBTOpEHNE M3YUYEHHOTO MaTepHalia

BrinonHeHne muchMEeHHON pabOThI

IMoka3aTenbHasi u Jorapudpmuyeckasi pynkuus (34 u)

3 MHororpaHHHUKH 1

4 Bxoanas koHTposbHAs paboTa 1
5-8 CremneHb ¢ MPOU3BOJIBHBIM 4

JCWCTBUTEILHBIM TIOKa3aTEIICM.
[Toka3zaTenpHast QyHKIHS
9-12 [TokazaTenbHbIC YpaBHEHUS 4
13-16 IToka3aTeapbHbIC HEpABCHCTBA 4
17 KonTponsnas padorta Ne 1 1
«[loka3zaTenpHast QyHKITHS,
MOKa3aTelbHbIC YPABHCHHUSI U
HEPaBEHCTBA»
18-21 Jlorapugm u ero cBoiicTa 4
22-25 Jlorapudpmuueckast QyHKIMS U 4
€€ CBOMCTBA
26-29 Jlorapugmuueckue ypaBHEHHUsI 4

[Toka3zaTenbHbIC YpaBHECHUS
(mepaBeHcTBa). PaBHOCHIIEHBIE
npeoOpa30BaHusl MOKA3aTEIbHBIX
ypaBHEHUH (HEPABEHCTB).
[Toka3zaTenbHble ypaBHEHUS
(HEpaBeHCTBA), CBOAIIMECS K
anreopanveckuM. Jlorapudpmuueckue
ypaBHeHUs (HEpaBEHCTBA).
PaBHOCHIIBHBIE TPEOOpa3OBaHUS
JorapuMHUUECKUX YpaBHEHHIMA
(nepaBenctB). Jlorapupmuueckue
ypaBHEeHHUs (HEpaBEHCTBA),
CBOJISLIMECS K allreOpandecKuM.

DopMyIHpYIOT ONpeAeeHIE T0OKa3aTeIbHOM
¢y, ONKUCHIBAIOT CBONCTBA MOKA3aTEIHbHOM
GbyHKIMH, BBIIEISASA CIy4ail OCHOBaHMUSI, OOJIBIIETO
€MHHUIIBI, U CITy4ail MOJI0)KUTEILHOTO OCHOBAHMS,

MeHbIIIero enquHuIbl. [IpeoOpa3oBbIBaIOT BBIpaKEHHUS,
COJIeprKalllue CTENEHU C IEHCTBUTEIbHBIM
nokazareneMm. Ctpost rpaduku GyHKINNA HA OCHOBE
rpaduka nokazarensHoi QpyHkIuu. Pacno3naror
MoKasarebHble ypaBHEHHUS M HEPABEHCTBA.
DOpMyIHUPYIOT TEOPEMBI O PABHOCUIIBHOM
npeoOpa3oBaHNUU MOKA3aTeIbHBIX YPAaBHEHUN U
HepaBeHCTB. PeliaroT nokazarenbHble ypaBHEHUS U
HepaBeHCTBa. DOPMYNHPYIOT ONpEeAeIICHUE




30-33 | Jlorapupmuueckne HepaBeHCTBA 4 [ToxazatenpHas Qpynkuus. CBoicTBa Jorapudma MoJIoKUTEILHOTO YHCa Mo
34-37 | [IpousBoIHBIC MTOKA3ATEIHHON U 4 MoKa3areabHON (GYHKIMH U €& MOJIOKUTEITFHOMY OCHOBAHHIO, OTJIMYHOMY OT
norapupmMudeckoit GyHkumi rpa¢uk. Jlorapupmudeckas: GyHKIUS. eIMHUIIBI, TEOPEMBI O CBOKWCTBAX JIoTapudma.
38 KonTponsHas padota Ne 2 1 CBoiicTBa JOTapUPMHUECKON [TpeoOpa30BHIBAIOT BHIPAXKEHHUS, COACPIKALIIHEC
«JIorapudmuueckas QpyHKIHs, ¢ynkiun u e€ rpaduk. Jlorapudm. norapu@mbsl. DopMynupyrOT ONpeaeacHue
norapu(pMUIECKUe YpaBHEHUS U CBoiicTBa J0TapUPMOB. JorapupMuUecKoi GYHKIUU U OIHCHIBAIOT €€
HEPABEHCTBAY ToxecTBeHHbIE TPeoOpa3oBaHuUs CBOWCTBA, BBIACTSAS CITy4ail OCHOBAHHMsI, OOJIBIIETO
BBIPAXECHUH, COIEpIKAIIUX €IMHUIIBI, ¥ CITy4ail MOJ0KUTEIBHOTO OCHOBAHUS,
J0TapupMBI. MEHBIIIEr0 eIUHHIBL. J[0Ka3bIBaIOT, YTO
nokasaresibHasi U Jorapudmuueckas GyHKIUH
ABJIAIOTCS B3aUMHO 00paTHbIMU. CTposT rpaduku
(GyHKIMI Ha OCHOBE Jorapu(PpMUUEcKOd PyHKIINH.
Pacnio3natot norapudmMudeckie ypaBHEHHS U
HepaBeHCTBAa. DOPMYITUPYIOT TEOPEMBI O
PaBHOCHIIEHOM TTPpeoOpa30BaHUM JIOTapU(PMUIECKUX
ypaBHEHUH U HepaBeHCTB. PeriatoT norapupmuueckne
ypaBHEHHS U HepaBeHCTBA. DOpMyIHPYIOT
OIIpE/IENIEHUs YHCIIA €, HaTypalbHOTI0 Jorapugma.
Haxonar npousBoiHbie GYHKITUH, COACPIKAITUX
MOKa3aTeNbHYI0 (PYHKITHIO, TOTapu(MHUIECKYIO
(GYHKITNIO, CTETICHHYIO (PYHKITHIO C IEHCTBUTEILHBIM
HoKa3aTesaeM
KoopaunnaTtsl 1 BeKTOPbI B IpocTpancTBe (16 )
39-40 JlekapTOBbI KOOPIMHATHI TOUKU 2 JIBM>KEHUS B IPOCTPAHCTBE: OnuchIBaIOT MOHATHA: IPAMOYTOJIbHAs cCUCTEMA
B [IPOCTPAHCTBE napajjelbHbli IEPEeHOC, LIEeHTpalbHas KOOpJMHAT B IPOCTPAHCTBE, KOOPIUHATHI TOUKH,
41-42 BekTopsl B IpocTpaHCTBE 2 CUMMETPHsI, CHAMMETPHUS BEKTOP, COHANPaBJIEHHbIE U TPOTUBOIOJIOKHO
43-44 CJI0)KeHHEe Y BBIYUTAHKE 2 OTHOCHTEJIBHO IIJIOCKOCTH, TIOBOPOT. HalpaBJIeHHbIE BEKTOPBI, apaJlieIbHbII IEPEHOC Ha
BEKTOPOB CaoiictBa nwkenuil. [lpumenenne BEKTOP, CyMMa BEKTOPOB, TOMOTETHS C
45-47 YMHOXEHHE BEKTOPA HA YHCIIO 3 JIBYDKEHUH MPH peLIeHUH 3aj1ay. K03 durneHToM, paBHbIM kK, yros1 Mexy BEKTOpamH.
48-50 CkaJspHOE IPOU3BEICHHE 3 BekTopbl 1 KOOpIMHATHI B DopMyIUPYIOT OIIPEEICHHS: KOJTMHEAPHbIX
BEKTOPOB npoctpaHcTBe. Cymma BEKTOPOB, BEKTOPOB, PaBHBIX BEKTOPOB, Pa3HOCTU BEKTOPOB,
51-53 ['€OMEeTPHYECKOE MECTO TOUEK 3 YMHOXEHHE BEKTOPA Ha YUCIIO, YTOJ | MPOTHBOIOJIOXKHBIX BEKTOPOB, POU3BEACHUS BEKTOpa
IPOCTpaHCTBA. YpaBHEHHE Mexy BekTopamu. KonmHeapHable 1 | M 4Hcia, CKAISIPHOTO IPOU3BEAECHUS JIBYX BEKTOPOB,
IOCKOCTH KOMILIaHapHbIE BEKTOPbI. CKalsipHOE reOMETPUYECKOro MecTa TOUeK, OMCCEKTOpa
54 KoHtpoubHas paGora Ne 3 1 npou3BeeHNE BEKTOPoB. Teopema 0 | IBYrpaHHOTO yrila, ypaBHEeHUs GUTypbl. Jloka3pIBaroT




«KoopauHaTel 1 BEKTOPHI B

Pa3JIoKEHUU BEKTOpA 10 TPEM

(GOpPMYITBI: pACCTOSIHHSI MEXKIY IBYMSI TOUKaMH (C

IIPOCTPAHCTBE» HEKOMIUIAHAPHBIM BEKTOPAM. 3a/IaHHBIMHM KOOPAMHATaMM ), KOOPAUHAT CEPETUHBI
CkansipHO€ ITPOU3BEACHNUE BEKTOPOB B |  OTPE3Ka, KOOPJAMHAT CyMMBI M Pa3HOCTH BEKTOPOB,
KoopauHartax. [IpuMeHeHue BEeKTOpoB CKaJIIPHOTO MPOU3BEICHUS IBYX BEKTOPOB, sl
P PEILICHUH 3a/1a4 Ha HAXO0XJICHUE BBIYUCIICHUS] KOCUHYCA YTJIa MEXIy JBYMS
pacCTOSIHUM, JUIMH, IJIOMAEH U HEHYJIEBBIMU BeKTOpamu. DopmMynupyroT u
00BEMOB. YpaBHEHHE IJIOCKOCTHU B JIOKa3bIBAIOT TEOPEMBI: O KOOpJIMHATaX BeKTopa (pu
IPOCTPAHCTBE. YpaBHEHUE CEephl B 3aJIaHHBIX KOOpJMHATAX €ro Havajia U KOHIIA), O
npocrpanctse. Dopmyna s KOJUIMHEAPHBIX BEKTOPaxX, O CKaJSIPHOM MIPOU3BEIEHUU
BBIYHCIICHUS PACCTOSTHUAS MEXTY JIBYX TIEPIICHIUKYIISIPHBIX BEKTOPOB, 0 [MT,
TOYKaMU B IIPOCTPAHCTBE. PaBHOYIAJIEHHBIX OT KOHIOB OTpe3Ka, 0 ['MT,
MIPUHAJICKAITUX IBYTPAHHOMY YTy U
paBHOYAAJIEHHBIX OT €ro rpaHeil, 06 ypaBHEHUHU
IJIOCKOCTH, O BEKTOpE, MePHEHANKYISIPHOM JaHHON
10cKOCTH. [IpUMEHSIOT N3yueHHbIE ONpeieNieHus,
TeopeMbl U (OPMYIIBbI K pEHICHHIO 33/1a4
HNurterpan u ero npumenenue (12 )
55-57 [TepBooOpazHas [TepBooOpasnas dhynkims. OOmuit DopMyIUpYIOT OTIpeiesieHue epBoOOpa3HOT
58-60 [IpaBuna HaxOXIEHUS BH/I TIEPBOOOPA3HBIX. GyHKIIUU, TeOpEeMy 00 OCHOBHOM CBOMCTBE
TIepBOOOpa3HOU Heonpenenéunpiit unrerpan. Tabnuna MepBOOOpa3HOM, TPaBUIIa HAXOKICHHS
61-64 [Tio1mans KpUBOJIMHENHOM nepBooOpasuHeIx Gpynkmuii. [IpaBuna | mepBooOpazHoii. Ha ocHoBe TabmuIlbl IEpBOOOPa3HBIX
tpaneunuu. OnpeeneHHbIH HAXO0XJIEHUs MepBOOOpa3HOI Y TIPAaBHJI HAXOKJICHUS TIEPBOOOPA3HBIX HAXOAST
UHTErpal dbynakiun. OnpeaenéHHpid HHTErpall. epBOOOpa3HyI0, OOIIHIA BHI IEPBOOOPA3HBIX,
65 BerunciieHue 00beMOB Tl ®dopmyna Hetorona — JleliOHuma. HeonpenenEéHubld uHTerpai. I[lo 3akoHy u3MeHeHus
66 KonTponbHas padora Ne 4 MeTo 16l HAXOXKACHUS TJIOLIAAN CKOPOCTH JIBIKEHUSI MaTepUaibHON TOYKU HAXOASAT

«ITepBooOpa3Has.
OnpeneneHHblil HHTErpam»

buryp u o0bEMa Tes, OrpaHMUYCHHBIX
JTAHHBIMH JIMHUSIMU U TTIOBEPXHOCTSMHU.

3aKOH JIBUKEHUSI MaT€pUAIbHON TOUKH.
DopMyIUPYIOT TEOPEMY O CBSI3U MEPBOOOPA3HON U
IJIOIIAAU KPUBOJIMHENHON Tpaneuuu. PopmMyIupyroT
omnpenaeseHue onpeneaeéHHoro uarerpaia. Menonesys
dbopmyny Hetotona — JleitOHua, Haxo 1T
OTpeeNEHHBIN UHTETpal, IIomanu Guryp,
OTPaHUYEHHBIX JaHHBIMU JUHUAMU. McONb3yI0T
OTIpeIeIEHHBIN UHTETpa TSl HAXOXKICHHUS] 00bEMOB
TeJ, B YaCTHOCTH 00BbEMOB TEJ BpalllCHUS.

Tesa Bpamenus (29 )




67-69 Humuaap 3 Hunuaap, konyc, chepa u map. OnuUCKIBAIOT MOHSATHUS: IWIHHIP, OOKOBAs
70-71 KomOunanuu nununapa u 2 OcHoBHBIE CBOICTBaA IIPSMOTO MOBEPXHOCTH IIMJIMH/IPA, TOBOPOT (PUTYPHI BOKPYT
MIPU3MBI KpYyroBOT'O LIUJIMHJIPA, IPSMOTO IPSIMOM Ha JIaHHBIM yroJi, TEJIO BpaleHUs, OCEBOE
72-74 Konyc 3 KpyroBoro konyca. Mzo0paxenue tein CeUYCHHE IWINHAPA, Pa3BEPTKA LIIIIUHPA, OOKOBas
75-76 VceueHHbINn KOHYC 2 BpaICHUA Ha IJIOCKOCTH. IMOBCPXHOCTH KOHYCa, OCEBOC CCUYCHHUE KOHYCA,
77-79 KoMmO6HHaIMK KOHYyCa 1 3 [IpencraBnenue 06 yceu€HHOM pa3BEpPTKaA KOHYCA, YCEUEHHBI KOHYC, YCEUEHHAs
MIMPaMM/IbI KOHYCE, CEUEHUSIX KOHYyca NUpaMK/Ia, ONMCAHHAs BOKPYT YCEUEHHOTO KOHYCa,
80 Kourponbhas padota Ne 5 1 (mapanienbHbIX OCHOBaHUIO U yCceueHHasi TUpaMu/Jia, BIUCAHHAS B yCEUEHHBIN
«unuaap, npusMa, KOHyC» IPOXOJIAIIMX Yepe3 BEPILUHY), KOHYC, ¢urypa kacaercs chepsl. DopMyIHpyOT
81-82 Cdepa u map. YpaBHeHue 2 CEUEHUAX LMIMHApa (mapaieabHo U OTpEJeNICHNUs: TPU3MBbI, BIUCAHHOW B UJIMHD;
cepsl NEPIEHIUKYISIPHO OCH), CEUEHUSIX MPU3MBI, OIMCAHHOM OKOJIO IWJIMHAPA; TUPAMUJIBL,
83-85 B3aMHOE PACIIONOKCHHE 3 mapa. PazBépTka nuimHapa U KOHYyCA. BIIMCAHHOW B KOHYC; TUPaMU/bl, OIMCAHHOMN OKOJIO
chepBI 1 TIOCKOCTH KOHYyca; chepsl U 11apa, a TaKkKe UX dJIEMEHTOB;
86-88 MHOTOTPaHHAKH, BIICAHHBIE B 3 KacaTeJIbHOMU MJIOCKOCTH K chepe; MHOTOTPaHHHKA,
chepy BIIMCAHHOTO B c(pepy; MHOTOI'PaHHUKA, OMIMCAHHOTO
89-91 MHOTOrpaHHHKH, ONUCAHHbIE 3 OKOJIO Cepsl; HUIHHAp, BITNCAHHOTO B chepy;
KOO Cepht KOHYCa, BIIMCAHHOTO B c(epy; yceu€HHOTo KOHYca,
92-94 KoMOHHAIHH HAHHAPa H 3 BIIMUCAHHOTO B cpepy; UMIMHAPA, OMMCAHHOTO OKOJIO
chepsl, KOHyCa i chepsI C(l)?pbl, KOHYCa, OTIMCAaHHOTO OKOJIO c(hephr;
95 KoHTpossHas pabota No 6 1 yCeuE€HHOTO KOHYCa, OMUCAHHOTO OKOJIO C(bePLI.
«Tesa BpaIeHHs» Jlokxa3zpiBatoT GopMyJIbl: MIOMIATT NOMHOA
MOBEPXHOCTHU IIWJIMH]IPA, TUIOIIA U OOKOBOI
MOBEPXHOCTU KOHYCA, MIIOIIAIu OOKOBOM
MOBEPXHOCTU YCEUEHHOTO KOHYyca. DopMynupyioT u
JTOKa3bIBAIOT TEOPEMBI: 00 ypaBHEHUU Cepbl TaHHOTO
paauyca ¢ LIEHTPOM B JaHHOM TOYKeE, O KacaTeIbHON
TUIOCKOCTH K cepe u e€ cneacraue. [Ipumensor
U3YYEHHBIE OMPEIEICHUs, TEOPEMbl U POPMYJIBI K
pEIICHHUIO 3a/1a4.
DeMeHTbl KOMOMHATOPUKH. BuHoM HbloToHA. DjieMeHTHI Teopuu BeposiTHOCTei (28 u)
96-98 MeTto1 MaTeMaTHUYECKOM 3 Pemenue 3a1ay Ha TabNMU4YHOE U DOopMYyIUPYIOT MOCIEA0BATENFHOCT JEHCTBUIA MTPH
VHJYKIIUU rpaguyeckoe npeacTaBlieHNe JaHHbIX. MCII0JIb30BAaHUU J0KA3aTeIbCTBA METOJOM
99-102 IlepectaHOBKH, pa3MeIIeHUs 4 Hcnonb3oBanue CBOMCTB U MaTeMaTHYECKON MHAYKIMH. Mcons3yroT MeTo
103-106 Coueranus (KOMOMHALINUN) 4 XapaKTepUCTHUK YUCIOBBIX HAOOPOB: MaTEMaTUYECKON MHIAYKIUH JJIs JOKA3aTeIbCTBa
107-110 Bunom HerotoHa 4 CPeIHUX, HAauOOJIBIIETO U HEPaBEHCTB, HAX0K/ICHUSI KOHEUHBIX CYMM, ITpU




111 KonTtponeHas padota Ne 7 1
«ONeMEeHThl KOMOMHATOPHKH.
bunom Herotona»
112-114 Onepanuu HajJ cOOBITUIMU 3
115-117 3aBUCHMBIE U HE3aBUCUMBbIE 3
COOBITHS
118-121 Cxema bepnynnu 4
122 CrnyyaiiHble BETUUHUHBI U UX 1
XapaKTePUCTHKH
123 KonTtponsnas padora Ne 10 1

«DNIeMEeHTHI TEOpUHn
BEPOSITHOCTEN»

HaWMEHBIIIETO 3HAYCHUH, pa3Maxa,
nucrniepcuu. Pemenue 3amayd Ha
OIpeIeTICHUE YacTOThI U BEPOATHOCTHU
coObITHil. Bbruncienue BeposiTHOCTEN
B OIIBITaX C PABHO- BO3MOKHBIMHU
3JIeMEHTapHBIMH UCX0aMHu. Pemienne
3a/1a4 ¢ MpUMEHEHUEM
KoMOuHaTtopuku. Pemenue 3a1a4y Ha
BBIYMCIICHUE BEPOSTHOCTEN
HE3aBUCHUMBIX COOBITHIA, TPUMEHEHNE
(bOopMyITBI CII0KEHHS BEPOSITHOCTEH.
Pemrenne 3amau ¢ npuMeHeHUEM
JyarpaMm Jijiepa, AepeBa
BeposITHOCTEH, popmynel bepHysm.
DJIEMEHTHl MAaTEeMaTUYECKOTO aHaJIn3a
BepostHOCTh M cTatucTuka. Pabota ¢
JTAHHBIMU
VYcnoBHas BepoATHOCTB. [IpaBuiio
YMHOKEHUS BeposATHOcTe. Dopmyna
MOJTHOM BEPOSITHOCTH. [{UCKpETHBIE
Clly4ailHble BEJIMYHUHBI U
pacnpenenenus. HezaBucumele
Clly4ailHbl€ BEJIMYHHBI.
Pacnpenenenne cymmsl 1
IIPOU3BE/ICHUS HE3aBUCUMBIX
CIIy4ailHbIX BEJINYMH.
Maremarnueckoe 0XKUJAAHUE U
JUCIIEPCHS CIIy4YalHOU BEJIMYUHBI.
Maremarnueckoe 0XKUAaHUE U
JUCIIEPCHUSI CYMMBI CITy4alHbBIX
BEJIMYUH. ['eomeTpuueckoe
pacnpenenenue. buHomuansHoe
pacnpe- JIeJIeHUE U €ro CBOICTBA.
HenpepriBHbIE criydaliHble BETUYNHBI.
[ToHsATHE O TUIOTHOCTH BEPOSITHOCTH.

pelIeHUY 3a]a4 110 Teopur uynceia. DopmynupyroT
oIpeiesieHre MePECTaHOBKY KOHEYHOTO MHOYKECTBA.
DopMyIHUPYIOT ONIPEIeTICHUE pa3MEeIIeHUs -
AJIEMEHTHOTO MHOECTBa IO k 3JIeMEHTOB.
DopMyIUpYIOT OTIpeIeNIEHUE COYCTaHUs Nn-
AJIEMEHTHOTO MHOXeCTBa 10 k ayieMenToB. Mcmonb3ys
(GhopMyIIBI: KOJIMYECTBA MEPECTAHOBOK KOHEYHOTO
MHOECTBA, Pa3MEIIEHUN N-3JIEMEHTHOTO MHOYKECTBA
1o k 2J1eMEHTOB M COYeTaHUI N-3J€MEHTHOTO
MHOXECTBa TO k 2JIeMEHTOB, pelIatoT 3a/1a4u
KOMOHMHATOPHOTO XapakTepa. 3aruchiBaloT GopMyTy
ounoma Herotona. @opmyinupyroT CBOICTBa
TpeyronpHuKa [Tackans 1 OMHOMUATEHBIX
k03¢ pumeHToB. PopMyIUPYIOT ONpeaeTIeHUs
HECOBMECTHBIX COOBITHH, 00BETUHCHUS U
nepeceveHusi COOBITHH, TOTIOJTHEHHS COOBITHS.
Ucnonw3yst hopmyny BEpOSATHOCTA OOBETUHEHUS TBYX
HECOBMECTHBIX COOBITHH, (POPMYITy, CBSI3BIBAIOIIYIO
BEPOSITHOCTH 0ObETUHEHUS U MTEPECEUCHUS IBYX
coOBITHH, (POPMYITY BEpOSATHOCTH JOTIOTHEHUS
COOBITHS, HAXOIAT BEPOSTHOCTH COOBITHIA.
DopMyIHPYIOT ONIpeAeICHHS 3aBUCUMBIX U
HE3aBHCHUMBIX COOBITHIA, YCIOBHOM BEPOSTHOCTH.
Hcnonb3yst TeopeMbl 0 BEPOSITHOCTH MepeceUeHUs
JIBYX 3aBHCUMBIX U HE3aBUCHUMBIX COOBITUI, TEOPEMY O
BEPOSITHOCTH MEePECEUEHUS] HECKOJIBKIX HE3aBUCUMBIX
COOBITHI, HAXOJAT BEPOSITHOCTU COOBITHH.
Pacnio3HaroT BepoATHOCTHBIE 3KCTIEPUMEHTHI,
OTIMCBIBaEMBbIE C TOMOIIBIO CXeMbl bepHymun.
Haxoast BeposTHOCTH COOBITHS, COCTOSIIIETO B TOM,
4TO B cxeMe bepHymn ycrexom 3aBepIInuTCs JaHHOE
KOJIMYECTBO MCHBITAHUN. DOPMYIHPYIOT ONIpEeACTICHUS
CIy4allHOM BEJIMYMHBI U MHOKECTBA €€ 3HaueHuu. s
Cy4ailHO! BETUYMHBI C KOHEYHBIM MHOKECTBOM
3HaYeHUI GOPMYITHPYIOT OTpeAeTIeHUs




PaBHOMEpHOE pacnpeneneHue.
[loka3zarenpHOE pacnpeseneHue, ero
napaMetpsl. [loHsTHE O HOPMATIBHOM

pacupenenenun. [Tapamerpsl

HOPMaJIbHOTO paclpeaeaeHusl.

[IpuMepsl citydaliHbIX BEIWYHH,
HNOJYMHEHHBIX HOPMAJILHOMY 3aKOHY
(morpeHocTh U3MEpPEHU, pocT
yenoBeka). HepaBencto Yebbiiéna.
Teopema beprymiu. 3akoH O0JIBITHX
yncell. BeIOopouHbIit MeTO
MU3MEPEHUS BEPOATHOCTEN. Poub
3aKoHa OOJIBIIMX YKCEN B HAYKE,
npupojie u odmecrse. Kopapuammst
JBYX ClydaiHbIX Beqn4rH. [loHsATHE O
K03 puImenTe KOppesium.
CoBMecTHBIE HaONIIOIEHUS ABYX
CITyJaiiHBIX BeIMYWH. BEIOOpOYHBIT
K02 PHUITUEHT KOPPETAIIUH.

pacrpeeneHust CiIy4aliHOM BEJIMYKHBI U €€
MaTeMaTHUYEeCKOT0 OxKuaanusa. Haxomsar
MAaTEMaTUYECKOE OKUIAHUE CITyYaHON BEJIMYMHBI 110
€€ pacripeneneHuro. Mcrnoap3yoT BbIBOABI TEOPUU
BEPOSITHOCTEN B 3a7a4ax ¢ MPAKTUYECKUM KU3HEHHBIM
COJEPI)KAHUEM.

O6bembl Te. [lomaan cepsni (15 1)

124-126 O6bem Tema. @opMyIbl TSt 3 [Tonsatue 06 00bpéMe. OOBEM DopMymHpYIOT onpeAeeHus: 00bEMa Temna, MIomaIn
BBIYHCIICHUS] 00bEMa MTPU3MBI. NUPAMUJIBI U KOHYCA, IPU3MBI U MOBEPXHOCTH 11apa. JlokaspiBatoT Gopmyibl: 00bEMa
127-130 DopMyITbI U BBIYACICHUS 4 nuuHapa. O0bsEM mapa. [TogoOHbIe MpU3MBbI, 00BEMa MUpPaMUIbI, 00bEMa YCEUEHHO
o0beMa UpaMuIbl U YyCEUEHHOM Tena B npoctpancTBe. COOTHOIICHUS nupamuibl, 00bEMa KOHyca, 00bEMa yceu€HHOTO
MMpaMUIbL. MEX1y ILTOIIASIMU TIOBEPXHOCTEH U KOHYca, 00bEMa HUIMHAPA, 00bEMa 11apa, MIoIaaH
131 KonTposbHas padora Ne 8 1 00béMamu o 100HbBIX Teu. [1nomans chepsl. [IpuMeHSIOT U3yYCHHBIEC ONIPECIICHHUSI,
«O0beM MIPHU3MBI, TUPAMUJIBL, MOBEPXHOCTU MPABUIIBHOM MUPaAMUIbI TeopeMbl U (GOPMYIBI K PELICHHUIO 33/1a4.
YCEUEHHOU MUpaMUIbD) U npsiMoit ipu3mel. [lnomans
132-135 OOBeMBI TEJT BpaIICHUS 4 IMNOBEPXHOCTH MPSAMOT0 KPyroBOIro
136-137 [Tnomane chepsr 2 LUIMHAPA, IIPAMOTO KpyroBOro
138 KonTponbHas padota Ne 9 1 KOHYCa M IlIapa.
«O6nemsl Ten. [Tnomane
cepb»
IMoBTOpEHUE U cUCTEMATH3ANMS M3YYeHHOTo MaTepuaJa (66 1)
139 \ JlenuMOoCTh HaTypabHBIX YUCEI \ 1 | JlenuMoCTh HaTypaibHbBIX YHCEI [ToBTOPSIOT OCHOBHBIE TMOHSITHUS TEMbI




140 [Ipu3Haku nenumocTu 1 [Ipusnaku nenumoctu I1OBTOPSAIOT IPU3HAKYU AEITUMOCTH

141 Pammmonanbublie yucia 1 PanmonanbHble yucia ITOBTOPSIIOT OCHOBHBIE MOHSITHUS TEMBI

142 JlercTBHS HAl palMOHAJIBHBIMU 1 JleiicTBHs HaL paMOHAIBHBIMU [ToBTOPSAIOT NENCTBHS HAZl PALIUOHAIBHBIMU YU CIIAMHU

YHCIIAMH YU CIIAMH

143 MHoxecTBa 1 MHoxecTBa ITOBTOPSIIOT OCHOBHBIE NTOHATHUS TEMBI

144 Omnepanuu HaJ MHOXKECTBAMU 1 Ornepanuy HaJi MHOKECTBAMHU BrInoyHAIOT onepanuu HaJy MHOXKECTBaMU

145 [TponoproHaIbHBIE BEJINYHUHBI 1 [TponoprrioHaNIbHBIE BEIUYHHEI [TOBTOPSIFOT OCHOBHBIE MTOHATHUS TEMBI

146 IIporieHTHBIE pacyeThl 1 [IponieHTHBIE pacyeThI [TOBTOPSIFOT OCHOBHBIE TTOHATHUS TEMBI
147-148 DNeMeHTHl CTAaTUCTUKU U 2 DOneMEeHTBI CTAaTUCTUKHU U TEOPUU I1OBTOPSIFOT OCHOBHBIE MOHSATHS TEMBI

TEOPHUH BEPOATHOCTEN BEpPOSITHOCTEN
149-150 PanyoHanbHbIE BBIPAKEHHUS 2 PanrioHaIbHBIE BBIPAKEHUS ITOBTOPSIFOT OCHOBHBIE MOHSTHSI TEMBI
151-152 PanyoHanbHbIE YpaBHEHHUS 2 PanmoHanbHBIE YpaBHEHUS ITOBTOPSIFOT OCHOBHBIE MOHSTHS TEMBI
153-154 Cucremsl anreOpanyeckux 2 Cucrembl anreOpanyecKux ypaBHEHUN PemaroT cucteMbl anreOpanyeckux ypaBHEHUM
YpaBHEHUU
155-156 UucnoBsle HEPaBEHCTBA U UX 2 HucnoBsle HEPAaBEHCTBA U UX [ToBTOPSIOT YMCIIOBBIE HEPABEHCTBA U UX CBOMCTBA
CBOMCTBA CBOMCTBA
157-158 JIunelHbIE U KBAaIpaTHBIE 2 JIuneliHbIe M KBapaTHBIE Pemarot nMuHENHHbIE U KBAa/IpaTHBIE HEPABEHCTBA
HEpaBEHCTBA HEPAaBEHCTBA
159-168 Mertoa HHTEpBAJIOB 2 MeTtoa uHTEpBAIOB Pemaror HepaBeHCTBA METOIOM WHTEPBAJIOB
161-162 CucremMbl HEpAaBEHCTB 2 CuctemMbl HEpAaBEHCTB Pemaror cucremMbl HEpaBEHCTB
163-164 Cternenn u KOpHU 2 CreneHun 1 KOpHA [TOBTOPSIIOT OCHOBHBIE TTOHSATHS TEMBI
165-166 | MHppamnmoHaibHbIC ypaBHCHHS 2 HppanroHaibHbIe ypaBHCHHS Pematot upparnmoHaibHbIe yPaBHEHHS M BCIOMUHAIOT
METO/Ibl UX peUICHUS
167-168 | HppaunoHaibHbIE HEPABEHCTBA 2 HppanroHaibHbIe HEPAaBEHCTBA Pematot upparmoHanbHbIe HEPABEHCTBA U
BCIIOMUHAIOT METObl UX PEIICHUS

169 ODYHKINU U UX CBOICTBA 1 ODYHKIIMY U UX CBOMCTBA [ToBTOPSAIOT OCHOBHBIE MOHSTHUS TEMbI
170-171 ITporpeccun 2 [Iporpeccun ITOoBTOPSIFOT OCHOBHBIC IMOHSATHS TEMBI
172-173 | TpuroHomerpuueckue QyHKIUU 2 Tpuronomerpuueckue GyHKINH [ToBTOPSIOT OCHOBHBIC ITOHSATHS TEMBI
174-175 TpuronomeTpudeckne 2 Tpuronomerpuyeckue ypaBHEHHUS U PemmaroT TpuronomeTpudeckie ypaBHeHUs U

ypaBHEHUS U HEPABEHCTBA HEPAaBEHCTBA HEPABEHCTBA U BCIIOMUHAIOT METO/IbI MX PELICHUS

176 ITokazaTenbHast QyHKIMS 1 ITokazaTenpHast QyHKIMS ITOBTOPSIOT OCHOBHBIE NOHSATHUS TEMbI

177-178 Pemrenne nokazaTenbHbIX 2 Pemienne noka3arenbHbIX YpaBHEHUI Pemarot nokazareiabHble YpaBHEHUS U BCIOMUHAIOT
ypaBHEHUH METO/Ibl MX PeIIeHUS

179-180 Pemienune nokaszaresbHbIX 2 Pemienne nokaszarenbHbIX HEpaBeHCTB | PemaroT moka3aTenbHble YpaBHEHUS U BCIOMUHAIOT

HCPAaBCHCTB

MCTO bl UX PCIICHU




181 Jlorapudmmueckast QyHKIH 1 Jlorapudmuueckas QyHKIHUSA IToBTOPSIOT OCHOBHBIE NOHSITHS TEMBI
182-183 | Jlorapudpmuyeckue ypaBHEHUS 2 Jlorapudmuueckue ypaBHEHHS Pemator norapudmuyeckre ypaBHEHUS U
BCIIOMUHAIOT METOIbl UX PEILIECHUS
184-185 | JlorapupmMudeckue HepaBeHCTBA 2 Jlorapudmudeckrue HepaBeHCTBA PemaroT orapudpMudeckie HepaBeHCTBA U
BCIIOMUHAIOT METObl UX PEILIECHUS
186-187 | Ilpow3BojaHas U e¢ MPUMCHCHHE 2 [IpousBoHas u ee npuUMEHEHUE [ToBTOPSIIOT OCHOBHBIE MOHSATHS TEMbI
188 HeonpeneneHHblil nHTErpan 1 Heonpenenennslii HHTErpail ITIOBTOPSIIOT OCHOBHBIE ITOHATHUS TEMBI
189 OnpeneseHHbIN HHTErpai 1 OnpeJieeHHbII HHTErpa [TOBTOPSIFOT OCHOBHBIE TIOHSTHS TEMBI
190 MHororpaHHuKH 1 MHororpaHHuKH ITOBTOPSIFOT OCHOBHBIE MOHSTHSI TEMBI
191 BekTopsl B mpocTpaHcTBE 1 BexTopsl B npocTpaHcTBe IToBTOpSAIOT OCHOBHBIE MOHSITHS TEMBI
192 [Inomaas moBepXHOCTH 1 [Inomaas MOBEpXHOCTH LMWIIMH]IPA U PemaroT 3aaun Ha HaXOKIEHHUE TIOLIAAN
LHWINHJIpa U KOHYyca KOHyca MOBEPXHOCTHU IIWJIMH]PA U KOHYCa
193 [Tmomane chepor 1 [Tnomans chepbr Pemaror 3a1aun Ha HaxOXKJIEHUE TIOMAIN ChEPHI
194 O06bem IuIMHApPa U KOHYCa 1 O06bem uIMHApPaA U KOHYyCa Pematot 3aaun Ha HaxoXIeHHE 00beMa IMIJINH]IPA |
KOHyca
195 O6bem mrapa 1 O06nem mapa Pemaror 3a7aun Ha HaxoXJIeHHE 0ObeMa mapa
196 Wrorosast koHTposIbHAs paboTa 1 [ToBTOpEHNE N3y4EHHOT0 MaTepraa BrinosiHeHue nucbMeHHOM paboThI
197-204 Pemenne TpeHUPOBOYHBIX 8 [ToBTOpEHME M3yUYEHHOTO MaTeprasa BrimmoHeHE TMCEMEHHBIX padoT

BapuanToB EI'D




TemaTnueckoe MIaHUPOBAHHUE C YUETOM padboyell IporpaMMbl BOCIUTAHUS C YKa3aHUEM KOJIMYECTBA YacCOB,
OTBOAUMBIX Ha U3yuyeHue Moayiist «lIIKonbHbINA YPOK»

Ne Ne Tema ypoka B KTII Monyibs BOCIIATATEIBHOM IPOTPAMMBI IIpunopureTHo€ HanpaBIeHUE
YpOKa B «IIKOIBHBIN YPOK»
KTII
1. 3 MHororpaHHuKH Jlens conunapHocTu B 60pb0e ¢ TEppOpU3MOM «S-rpaxgaHun
2. 16 [Toka3arenbHble HEpAaBEHCTBA l'ox HayKM ¥ TEXHOJIOTUI: OTKPBITHS B 00JaCTH «IlyTb K ycnexy»
MaTeMaTUKN
3. 34 [Ipoun3BoiHBIE MOKA3aTENBHOMN U BcemupHBIil 1eHp MaTeMaTUKH «S-rpaxaaHuB»
sorapupmMuueckon GyHKIHMA
4, 53 ['eoMeTprueckoe MECTO TOUEK Boccoennnenue Poccun u Kpeima, moctpoenue «Sl-rpaxxk 1aHuH»
MIPOCTPAHCTBA. Y paBHEHHE TNIOCKOCTH Mapmpyra Kk Kpeimy
5. 64 [Tmomanb KpUBOJIMHEWHON TpaMeINH. OcHOBBI ((MHAHCOBOM TPAMOTHOCTH «I1yTh K ycriexy»
OnpeneneHHbld HHTErpall
6. 79 KombOunammm koHyca U mupamMuIbI JleHb ynTaTeNbCKOM IPAMOTHOCTH «I1yTh K ycriexy»
7. 106 Coueranus (KOMOMHAITNN) 165 ner co aus poxxaenus .M. AnexcannpoBa «S-rpaxgaHuH
8. 122 CrnydaifHble BEJIMUYMHBI M UX Temarndeckuil yCTHBIN CUET «S-rpaxgaHuH
XapaKTePUCTUKHU «QHeprocoOeperkeHne»
9. 135 OOBbeMBI TEJT BpaIeHUs [TarumMuHyTKa «XyI0)KECTBEHHOE CJIOBO O «IIyTh K ycriexy»
MaTEeMAaTUKE)
10. 148 DJIEeMEHTHI CTATUCTUKUA U TEOPUH DKOJIOTHYECKUE MPOOJIEMBI B CTATUCTHKE «1 ¥ OKpYKArOIIUI MUPY
BEPOSTHOCTEH

11. 185 Jlorapudmuueckrue HepaBeHCTBA Ypok TBopuecTBa «3a cTpaHUIIAMH YYeOHUKA «IlyTb K ycnexy»
12. 193 Pewienne TpeHnpoBouHbIX BapuaHToB EI'D Bxuian marematukoB B nobeny «Sl-rpaxganun
13. 202 Pemenue tpennpoBounsix BapuantoB EI'D | MHTennekTyanbHble MHTEpHET- 33/1aHUs Ha caiiTe «IlyTb K ycnexy»

«Pemy EI'O»







