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[MTOACHUTEJIbHA S 3ATINCKA

[IporpaMma BCTYNHUTENbHBIX MCHOBITAHUN MO Y4eOHOMY MpPEaMETY
«MaremaTuka» MpeAHAa3HAuYeHa IJs JIUL, NOCTYNAIOUUX B YUYPEKIACHUS
BbICILIETO0 00pa30BaHUs JUIsl MOJTYYEHHUS] OOIIEr0 BBICHIETO M CIELUATIBLHOTO
BBICIIETO 00pa30BaHUsI.

TpeOoBaHus K MOATOTOBKE AOUTYPUEHTOB U COJAEPKAHHE YUEOHOIO
MaTepuana CTPYKTYPUPOBaHbI IO OCHOBHBIM COJIEPKATEIbHBIM JIMHUSIM
y4eOHOro npeaMera «MaremaTuka.

TPEBOBAHUA K ITOAI'OTOBKE ABUTYPUEHTOB
Hucna v BBIYUCIICHUS

Abumypuenm oondxcer 3Hamv.

MPU3HAKY JIEIMMOCTU Ha 2, 3,4, 5,9, 10;

npaBuiia OKPYIJIEHHUS] HATYpajbHbIX YMCEN, AECITUUHBIX APOOEH;

OCHOBHO€ CBOMCTBO JIpo0H;

npaBuia BHIIOJHEHUS! apu(PMETHUECKUX NEUCTBUI C pallMOHATLHBIMU
YUCJIaMU;

0003HaYEHHSI YUCIOBBIX MHOXECTB;

[IpaBUJjIa HAaXOXKJCHHsI NPOLEHTA OT YHWCJA, YUCJA MO €ro MPOLEHTY,
IIPOLICHTHOTO OTHOLIEHUS YU CET,

CBOWCTBA IPOINIOPLIUH;

Tr€OMETPUUYECKHUI CMBICIT MOAYJISl YUCIIA,;

OIPEJEIICHUE U CBOMCTBA KBAPAaTHBIX KOPHEN;

OnpeJNieJICeHUs] CTENEHeW C HaTypalbHBbIM, LIEJIbIM U PALMOHAIBHBIM

ITOKa3aTeIISIMHU;
T
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omnpejesieHue jorapudma gucna.

Abumypuenm 0ondxicer ymemsn.

BBITIOJIHATH OIEpalliy CJIOKEHHUS, BBIYUTAHUS, YMHOXKEHHUS, JEJICHUS
JEHCTBUTENbHBIX YHCET;

HAXOJIUTh JEIUTENIN YUCIa U KpaTHbIC YUCIa; OOLIUe ASIUTENN YUCel U
oO111e KpaTHbIC YMCelT; HAanOOIBIITNI OOIIHM IeTUTENh U HaUMEHbIIIee 00I1ee
KpaTHOE;

BBITIOJTHATH JCJICHHE C OCTATKOM M TPEICTABIIATH YUCIIO B BHJIE CYMMBI
OCTaTKa U MPOU3BEACHHS YaCTHOTO M aenuTens (Aa=0b - g+ r,roe 0 <r <b);

HaXOJIUTh 3HAYEHUS CTENEHU 4YHCJIa C HATYypaIbHBIM U IIEJIBIM
MOKa3aTeNsIMU;

IPUMEHSTD MPaBUJIa COKPAIICHUS ApOoOei;

CpaBHUBATH JIPOOH;

BBITIOJTHATH MPE0OPa30BaHUS YUCIOBBIX BRIPAKCHHUH C pallMOHATILHBIMU
YHCIIAMH;

HaxXOJUTh MPOIIEHT OT YHCJIA, YUCJIO MO €r0 MPOIEHTY, IMPOICHTHOE
OTHOIIIEHUE YHCEIT;

HAXOJIUTh HEU3BECTHBIN YJICH MPOTOPIIUY;

OKPYTJISTh YUCIIA U PE3YIbTaThl BBIYUCICHUH C 3aJaHHON TOYHOCTHIO;

HAXOJIUTh MOJYJIb YUCIIA,;

BBIYHCIIATH apu(PMETHUECKUN KBAAPATHBIA KOPEHB U3 JEHCTBUTEIBHOTO
qHCIIa;

BBITIOJIHATh TIPeoOpa3oBaHMs W BBIYMCIATH 3HAYCHHUS YHCIIOBBIX
BBIPKCHHM, COJEPIKAIINX OTICPAIMIO U3BJICUCHHSI KBaIPATHOTO KOPHS;

NIEPEBONTh TPAAYCHYIO MEPY YIJIOB B paJuaHHYIO M BBITOIHATH
oOpaTHOE JIeHCTBUE;

WCIIOJIH30BaTh €IMHUYHYIO OKPY>KHOCTH [IJISi HAaXOXKJICHUSI 3HAYCHUU
CHUHYyCa, KOCHHYCAa, TAHT€HCA U KOTAHT'€HCA 3a/IaHHBIX YTJIOB.

HaXOJIUTh YHCJIOBBIE 3HAYCHUS TPHUTOHOMETPUYECKUX BBIPAKCHUH,
UCIIONIB3Ysl 3HAUCHHMsI CHHYCa, KOCHHYyCa, TaHTe€HCa U KOTaHIeHca
IIPOMU3BOJILHOTO YTJIa.

Bripakenns n ux nmpeodpa3zoBaHus
Abumypuenm oonodicen 3Hamb.
(bOopMyNIBI COKPAIICHHOTO YMHOXKCHHS: KBaJApaT CYMMbI W KBajpar
Pa3HOCTH ABYX BBIPOKCHUI; pa3HOCTh KBAJIPATOB JIBYX BBIPAKEHUI;
IpaBujia ¥ aITOPUTMBI JCHCTBHNA ¢ OJHOUJICHAMH U MHOTOUYJICHAMU;
CIIOCOOBI Pa3JIOKEHNSI MHOTOUJIEHA HA MHOXKHUTEIIH;



npaBuia CI0KEHUSI, BHIYUTAHUS, yMHOXKEHUS U JISJICHUS pallMOHATBHBIX
npo0eit;

npaBujia COKpAIlEHUs palluOHATIBHBIX TpO0ei;

OCHOBHBIE CBOMCTBA KOPHS N-U CTEIICHU,

COOTHOIIICHUSI MEXK]Ty CUHYCOM, KOCUHYCOM, TAHT€HCOM 1 KOTAaHTE€HCOM
OJTHOTO M TOTO K€ yIJja (TPUrOHOMETPUYECKHE TOXKIECTBA);

bopMyJibl: MPUBEJACHUSI, CYMMbl U Pa3HOCTU APTyMEHTOB, JIBOMHOTO
apryMeHTa; MpeoO0pa3oBaHUs CyMMbl W Pa3HOCTH TPUTOHOMETPUUYECKUX
(GyHKIUN B MPOU3BEICHHUE;

CBOMCTBAa CTEMEHEHl C HaTypalbHbIM, LEIbIM M PAIMOHAIBHBIM
MOKa3aTe/ISIMU: YMHOXKCHHE M JICJICHUE CTEIEHEH, BO3BEIICHUE CTEICHU B
CTEIEHb, CTENIEHb MPOU3BE/ICHUS U YACTHOTIO;

OCHOBHOE JIOTapU(PMUUECKOE TOXKJIECTBO;

CBOMCTBa JOrapu(Mos;

dbopmyity nepexoja ot Joraprudma ¢ OJHUM OCHOBAHUEM K Jorapupmy
C IPYTUM OCHOBAHUEM.

Abumypuenm oondxcer ymemsw:

IPUBOJAUTH OJHOUWIEH U MHOTOYJIEH K CTaHAAPTHOMY BHY, BBHITIOJTHIThH
onepaluyu C OJHOWICHAMHM M MHOTOWICHAMHU: YMHOXXEHUE, [I€JICHHE U
BO3BEJICHUE B CTEMNEHb OJIHOYICHOB, MPUBEJCHUE MOJIOOHBIX ClaracMbIX
MHOTr'O4JICHa, YMHOKEHUE U JEJICHUEe MHOTOUYJIEHa Ha OJHOWIEH, CJIOXKECHHUE,
BBIYUTAHHUE, YMHOKEHIE MHOTOUYJICHOB;

IPUMEHATH POPMYIIBI COKPAIIEHHOTO YMHOXEHUS JIJIS1 TOKI€CTBEHHBIX
peoOpa30BaHNii MHOTOUYJICHOB;

packiaapBaTh MHOTOYJICHBI HAa MHOXHTEIW CIIOCOOAMH: BBIHECEHUS
o0IIero MHOXHUTENSI 3a CKOOKH, TPYNIUPOBKH, NPUMEHEHHUS (OpMyT
COKpaIllEHHOT0 YMHOKEHHMS: KBajpaTa CyMMbl W KBajpaTa pa3HOCTH ABYX
BBIPDOKCHHUM; pa3HOCTH KBaJgpaTOB [IBYX BBIPQKEHUW, pacKIIaJIbIBATh
KBaJPAaTHBIN TPEXUJICH HA MHOKHUTEIIH;

HaXOJUTh 00JIACTh OMPEICIICHUS BEIPAXKEHUSI C IEPEMEHHOMT;

BBITIOJIHSTH OTNEPaIliU C PAIMOHATBHBIMH IPOOSIMU;

HAaXOJWUTh 3HAYCHHUE BBIPAKEHUS C TEPEMEHHBIMU TPHU 3aJaHHBIX
3HAYCHUSX MTEPEMEHHBIX;

WCIIOJIH30BaTh 3aKOHBI apU(PMETUYECKUX ACHCTBUN I YHPOIICHUS
BBIYHMCIICHUI U TPe0Opa30BaHus BbIpAKEHUM;

BBIYUCIISITh KOPEHb N-i1 CTENEHH U3 JEHCTBUTEILHOTO YHUCIIA,

BBITIOJTHSATh  TOXKJIECTBEHHBIC MPEOOpa3OBaHUsl PAIlMOHAIBHBIX U
UPPANMOHAIILHBIX BBIPAKEHU;

HaXOJWUTh YHUCJIOBBIC 3HAYEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN,
UCIIOJIB3YSl 3HAYCHHS] TPUTOHOMETPUYECKUX (YHKIIMA M COOTBETCTBYIOIIUE

dbopmyIBI;



BBINOJHATh TOXJAECTBEHHbIE NPE0Opa30BaHUs TPUTOHOMETPUUECKHUX
BBIPAYKEHUH C IIOMOIIbIO TPUTOHOMETPUUECKUX (HOPMYIT;

IIPUMEHATh CBOMCTBA CTENEHEW C HATypalibHbIM, LEIBIM U
pallMOHANBHBIM IIOKA3aTEIsAMU Il  BBIYMCICHUSA 3HAYEHUW YUCIIOBBIX
BBIPXKECHHI U PEe0Opa30BaHUs BbIPAKEHUH;

MPUMEHATh OCHOBHOE€ JIOTapU(pMUUYECKOE TOXKIECTBO M CBOMCTBA
jgorapu(MoB JIJIsl yIPOUIEHUS BBIpaKEHUH.

BBIMOJHATh TOXJIECTBEHHbIE NPEOOpa30BaHMs MOKA3aTEIbHBIX U
JA0rapu(pMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcer 3Hamo.

CBOMCTBA YMCIIOBBIX HEPABEHCTB;

COCOOBI  PEIICHUS CHCTEM JIMHEHMHBIX ypaBHEHUHW C JAByMs
IIEPEMEHHBIMUY;

BUJIbI KBAJPATHBIX YPABHCHUN;

dbopMynBl:  JUCKpUMHMHAHTa  KBAJpPAaTHOTO  ypaBHEHUSA, KOpHEH
KBAIPaTHOT'O YPaBHEHUS;

TeopeMy Buerta, Teopemy oOpatHyto Teopeme Buera;

AJTOPUTM NPUMEHEHUS METO1a UHTEPBAJIOB;

OCHOBHBIE METO/IbI PELLICHUS UPPALUOHAIIBHBIX YPAaBHEHU;

(opMyIIBl pelIeHus: MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUIA.

Abumypuenm oondxicer ymems.

pelIaTh JUHEWHBIE, KBAJIPATHBIE, YPABHEHUS U CBOJSAIINECS K HUM;

pemarb CUCTEMBl M COBOKYIHOCTH JIMHEHMHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM;

pemars ApoOHO-palMOHaIbHbIE YPaBHEHUS;

pelars JBOWHBIE HEPABEHCTBA,

pelIaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIE HEPABEHCTBA U CBOJSALLMECS K HUM;

pelarb CUCTEMBI M COBOKYIIHOCTM HEPaBEHCTB, COZAEpIKallue
KBaJIpaTHbIE HEPABEHCTBA,;

pemarh JpoOHO-paliiOHaIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHHUM C JBYMS [IEPEMEHHBIMU;

pelIaTh uppalroOHaIbHbIE YPABHECHUS;

pelars NOPOCTEUIIME TPUTOHOMETPUUECKUE YpPABHEHUA Sinx =
a,cosx =a, tgx =a, ctgx =a U YypaBHCHHUSA, CBOJIAIIUCCI K HUM
(MeTo1aMH pa30KEeHHsI HA MHOKUTEIN, 3aMEHON IEPEMEHHOM ), OlTHOPOIHbIE
TPUTOHOMETPUYECKUE YPABHEHUS;

peliaTh MoKazaTeabHbIC U JJorapu(pMUUecKre ypaBHEHHs] HA OCHOBaHUH
CBOMCTB MOKa3aTelbHOM M JIorapu(PMUUYECKOW (PYHKUUNA, C TOMOIIBIO
Pa3JI0KEHU HA MHOKUTEIN, 3aMEHOMN ITIEPEMEHHOM;



pemaTh OJHOPOIHBIE TOKA3aTEIbHBIE YPABHEHNUS;

pemiath MOKa3zaTelibHble W JorapupMUuecKue HEpaBEHCTBA HA
OCHOBAaHMM CBOMCTB IIOKa3aTeIbHOM H JorapudMudeckod (QyHKIUMA, ¢
IIOMOIIBIO PA3JI0KEHUS HA MHOXKUTEIIN, 3aMEHOMN IIEPEMEHHOM;

MPUMEHATh TpapUUECcKyl0 HWHTEPIPETAUI0 PEIICHUS YpPaBHEHUI,
HEPABEHCTB U CUCTEM YPaBHEHUH U HEPABEHCTB;

peniaTh TEKCTOBBIC 33/1aud apu(PMETUUECKUM CIOCOOOM, C MOMOIIIbIO
YPaBHEHUW U CUCTEM YPaBHECHUH.

Koopaunatel u pyHKIIMH
Abumypuenm oondxcen 3Hamo.
QITOPUTMBI IOCTPOEHHUS rpauKa JIMHEHNHOM, KBaJpaTUUHON (DYHKIIUI;
QITOPUTM TOCTPOEHUS rpaduka JIMHEHMHOrO YpaBHEHUS C AByMs
NIEPEMEHHBIMU;

cBoiicTBa WM rpauku (QYHKIUH Yy = g (k#0),y=x3y=|x|,y=

Vx;

npaBuia MocTpoeHus rpadgukoB GyHKIM: y = f(x £ a), y = f(x) £ b, a,
beR ¢ momorpio npeobdpazoBanus rpaduka pyHkuu y = f(X);

(opMyIly AJTMHBI OTpE3Ka C 3aJJaHHBIMH KOOPJAMHATAMU KOHIIOB.

ypaBHEHHE OKPY>KHOCTH;

GbopMynBl N-TO YJ€HA U CYMMBI N MEPBBIX UYJIECHOB apuPMETHUECKON
Y TEOMETPUYECKOUN ITPOTPECCHUN;

XapaKTEPUCTUUYECKUE CBOWCTBA apUPMETUYECKOM U Fr€OMETPHUUECKOU
IIPOIPECCHUI;

dbopmysly CymMMbl  O€CKOHEYHO  YOBIBAWOIIEH TeOMETPUUYECKON
IPOTPECCUU;

CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKITHI;

MpaBUJIa BBIYUCIICHHS TPOU3BOIHON CyMMBbI, pa3HOCTH, IPOU3BEICHNUS,
YaCTHOTO (YHKIIHIA;

CBSI3b MEXJYy Bo3pacTaHueM (yOblBaHMEM) (PYHKIMM M 3HAKOM €€
IIPOU3BOIHON;

(u3NUEeCKuil U TEOMETPUUYECKHUI CMBICT TPOU3BOIHOM;

OTpezieNieHre U CBOMCTBA MOKa3aTeIbHON (DyHKIUY;

onpeJieJIEHUE U CBOMCTBA JorapuMuueckoil GQyHKINH;

Abumypuenm oondicen ymems.

n300paXkaTh TOYKY Ha KOOPJUHATHOMU IJIOCKOCTH IO €€ KOOPAUHATAM U
0 3a/IaHHOM B KOOPAMHATHON MJIOCKOCTU TOYKE HAXOUTh €€ KOOPAUHATHI;

UHTEPIPETUPOBATH u peoOpa3oBHIBATH nHpopManuio,
NPEJCTAaBICHHYIO B Ta0JMIIAX W JUarpaMMax, OTPaKarolIyl0 CBOWCTBA H
XapaKTEPUCTUKU PEATTbHBIX MTPOIIECCOB U SIBJICHHUIA;



UCIOJIB30BaTh HMH(OpPMAIUIO, MPEACTAaBICHHYI0 B BHJE TaOiull U
Juarpamm, JiJIsl COCTaBJICHUS U PELICHUS 3a/1a4;

CTpPOUTH IpaKu TMHEHHON, KBAJIpaTUUHON (DYHKITHH;

CTPOUTH rpaMKH JIMHEUHBIX YPABHEHHI C IByMsI IEPEMEHHBIMU;

CTPOUTH rpaduKy QYHKIUH y = 1;( (k= 0),y=x3y=Ix|,y =Vx;

HaXOAUTh: 00JIACTh OINpEAENICHUsT M MHOKECTBO 3HAUYCHUU (DYyHKLUU;
HYJU (YHKIUHU; MPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKLIMH; MPOMENKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIIUY;

UCIIOJIb30BaTh ONPEACIICHUS YETHOM, HEUETHOU-PYHKIINA;

cTpouTh rpaduku GyHkuui: y = f(x £a), y = f(x) £ b, &, bER ¢ momomrsio
npeoOpazoBanus rpadpuka Gyakmun y = f(X);

3aMKChIBaTh YPABHEHUE OKPYKHOCTH C 33JJaHHBIM IEHTPOM U DAY COM;

HaxXOJIUTh JIJTMHY OTpE3Ka, 3Hasi KOOPAUHATHI €r0 KOHI[OB;

NPUMEHSTh: (OPMYJIbI N-TO YJIEHA AJIsl ONPEEIICHUS YWICHA IPOTrPECCUn
II0 €T0 HOMEPY W HOMEpa 4Yj€Ha IIPOTrPECCUM; OIPEACICHHUS] Pa3HOCTH
apu(MeTHuecKoi MpOrpeccuu U 3HAMEHATENSI T€OMETPUUYECKON MPOTPECCHH;
XapaKTEPUCTUYECKHUE CBOMCTBA JUIsl ONPEACIICHNS BUA ITOCIEA0BATEIBHOCTH,
pelIeHus 3a]1a4 Ha OTBICKAHUE 3JIEMEHTOB MPOTPECCUI;

HaxoJUThb CyMMy OECKOHEYHO YyOBIBAIOIIEH  T'€OMETPUYECKOU
POTPECCHUHU;

CTpOUTh TpadUKH TPUTOHOMETPUUYECKUX (YHKIUHA U TPUMEHITh HX
CBOMCTBA;

NPUMEHSThH NpaBuia JIJIsl BBIYUCICHUS POU3BOAHBIX (PYHKIIHIA;

HaXOJIUTh 3HAYEHUS TPOU3BOJHOMN B TOUKE;

ONpeNeNsaTh MPOMEKYTKH MOHOTOHHOCTH, TOYKH JKCTPEMyMa,
IKCTPEMYMBbI QYHKIINH;

CTpOUTHh TpaduKu TMOKa3aTeabHOM  (YHKIMU C  pa3InYHbIMU
OCHOBaHUSIMU;

OPUMEHATh CBOMCTBA M TpauKu TOKa3aTeNbHOW (YHKIUH C
pPa3IMYHBIMU OCHOBAaHUSIMU IS CpaBHEHHUS 3HAYCHUN MOKa3aTelbHON
GyHKIIMY, OTIpeieNIeHNsI MHOXKECTBA 3HaYEHU I, HanOO0IbILIEr0 U HANMEHBILIETO
3HAYCHUM;

cTpouTh rpadukud JorapuMUUECKOW (PYHKIUU C Pa3IUIHBIMU
OCHOBaHUSIMU;

OPUMEHATH CBOWCTBA M Trpaduku Jorapupmuyeckod GyHKIHH C
pa3sIUYHBIMM OCHOBAaHMSIMU JJII CpPaBHEHMs 3HAYEHUM JorapupmMuyecKou
GyHKIIMU, HAXO0XACHHUS OOJacTH OMNpeAeNieHUs M MHOXKECTBAa 3HAUYCHHM,
HauOOJIBIIET0 U HAMMEHBIIETO 3HAYCHU .

['eomerprueckne GUTypsl 1 UX CBOHCTBA
Abumypuenm 0ondxcen 3Hamb.



OCHOBHBIE CBOMCTBA M MPU3HAKHU (PUTYP HA TJIOCKOCTH;

CBOWCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJOB; NEPIEHIUKYIISIPA K
MPSIMOW; CBOMCTBA YIJIOB IIPH JIBYX MAPAJUIEIBHBIX NPSAMBIX U CEKYILCH;

MPU3HAKH NapalIEIbHOCTH MPSMBIX;

MPU3HAKA: PABEHCTBA TPEYTrOJIbHUKOB, PABEHCTBA MPAMOYTOJbHBIX
TPEYTrOJIbHUKOB;

CBOWCTBA W  NPU3HAKHU: PaBHOOEIPEHHOTO  TPEYrOJbHUKA,
napajuiejgorpaMma, MpsSMOYTOJIbHUKA, pomOa, KBajapara, paBHOOEIPEHHOMN
Tpareuuu;

CBOMCTBA: CPEIHEH JIMHUU TPEYTOJIbHUKA, CPEAHEN JIMHUU TPAICIUU;
MeJIMaH TPEYroJIbHUKA; BHICOT TPEYTOJbHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA;

TEOPEMBI: O CYMME YTJIOB TPEYTOJIbHUKA; BHEITHEM YTJI€ TPEYTOJIbHUKA;
COOTHOUICHHM CTOPOH W YIJIOB TPEYrOJIbHUKA, COOTHOIICHUU KaTeTa H
TUIIOTEHY3bl; HAKJIOHHOW M TMEPHNEHIMKYJsApa K NPsAMOM; HEPABEHCTBE
TPEYrOJIbHUKA;

teopembl: [ludaropa, oOpatnyio Tteopeme Iludaropa; o cpennem
OPONOPLUOHAIBHOM  (CpEOHEM  TE€OMETPHUYECKOM) B IPSIMOYTOJBHOM
TpeyronbHuke, @aneca; CHUHYCOB; KOCHHYCOB U CIEACTBUS W3 TEOPEMBI
KOCUHYCOB;

MIPU3HAKU M0100US TPEYTOJIbHUKOB;

CBOMCTBA: KacaTeJIbHOM K OKPYXKHOCTH; OTPE3KOB KacaTEJbHBIX K
OKPYXHOCTH, MPOBEICHHBIX M3 OJHOW TOYKH; OTPE3KOB MEPECEKAOIIUXCS
XOpA; OTpe3Ka KacaTelbHOM M OTPE3KOB CEKYILEW, KOrJa KacarelibHas |
CEKyIlask MPOXOJAT Yepe3 OJHY TOUKY, B3SITYIO0 BHE OKPY>KHOCTH,;

MPU3HAK KACaTEIbHOU K OKPYKHOCTH;

CBOMCTBA W NMPU3HAKM BIMCAHHOIO YETBIPEXYTOJbHUKA, OMUCAHHOTO
YEThIPEXYTOJbHUKA,;

TEOpPEMBI: 00 OKPY>KHOCTH, OIIMCAaHHOW  OKOJIO  TPEYTOJbHUKA;
00 OKPY>KHOCTHU, BHUCAHHOU B TPEYTOJIbHUK;

AKCUOMBI CTEPEOMETPUM U CIEIACTBUSA U3 HUX;

CBOWCTBA: MPU3MBbI, MNapauIeICNUNeaa, NUPaMHUIbl, YCEUCHHOU
NUPaMHUJIbl, TPABUIBHBIX MHOTOIPAHHUKOB;

CBOWCTBA TEJ BPALICHUS HAJIAHAPA: KOHYCa, YCEUEHHOI0 KOHYca, Iapa
(cdepnr).

Abumypuenm 0ondxicer ymemsn.

MPUMEHSTh CBOMCTBa (YUTYyp Ha TJIOCKOCTH M OCHOBHBIC OTHOIICHUS
IJITAHUMETPUM TIPU PELICHUU 3a/aY;

MPUMEHITh CBOMCTBA TMPOCTPAHCTBEHHBIX (QUIYp HW  OCHOBHBIC
OTHOUICHHS CTEPEOMETPUH NPU PEIICHUN 3a]1a4.

['eoMeTpryecKre BETMIHHBI
Abumypuenm oondxcer 3Hamb.



ONPEACIICHUS:  MHOTOYTOJIbHMKA;  JHAaroHAJIM  MHOTOYTOJbHHUKA;
MEPUMETPA MHOTOYTOJIbHUKA; BBITYKJIOTO MHOTOYTOJIbHUKA;

(bOopMyIIBI 17151 HAXOXKIEHUS JUTMHBI OKPY>KHOCTH U IUTOIIAAN KPYTa;

CBOWCTBA IUIOMIAJEH MHOTOYTOJIbHUKOB;

dbopMyJibl UIOMIAUA: TPEYTOJIbHUKA, MPSIMOYTOJILHOTO TPEYTrOJIbHUKA,
PaBHOCTOPOHHETO TPEYTrOJIbHUKA, KBaJIpara, NPSAMOYTOJIbHUKA,
napasuiesiorpaMma, Tparneiuu, pomoOa, Kpyra M €ro CeKTopa, MpaBUIbLHBIX
MHOTOYTOJIbHUKOB;

CBOMCTBO TUIOIIAJICH MOI00OHBIX TPEYTOJIbHUKOB,;

CBOWCTBA BNMCAHHBIX YIJIOB, ONMUPAIOIIUXCA HA OJAHY M Ty XK€ IYTY,
ONUPAIOLINXCA HA THAMETD;

CBOWCTBA: NEPICHAUKYJISIPHBIX MPSIMBIX; IEPICHAUKYJISIPHBIX MIPSIMOU U
IJIOCKOCTH;, NEPIECHANKYJIIPHBIX MIIOCKOCTEM;

TEOPEMY O TPEX MEPHEHIUKYISAPAX;

dbopmyibl: IO OOKOBOM W TMOJHOW MOBEPXHOCTEW MPHU3MBI;
I01Ia A OOKOBOM M TIOJTHOM IMMOBEPXHOCTEH MPAaBUILHON MUPAMHUIBI; 0ObeMa
napajiejenunena, Tpu3Mbl, TUpPaMUIbL, TUlomaaun cdepsl; oObeMa Iiapa;
TIomaau OOKOBOM M MOJHOM MOBEPXHOCTEW MIIMHIPA; 00beMa LUIUHIPA;
TI0Ia I OOKOBOM M MOJTHOM MOBEPXHOCTEH KOHYca; 00beMa KOHYCa,;

Abumypuenm 0ondxicer ymems.

BBIYUCIISITh 3HAYCHUSI TEOMETPUUYECKUX BEIIMYMH;

MPUMEHATh (POPMyJIbI IUIOLIAAM OOKOBOM M MOJHOM IMOBEPXHOCTEM
MPU3MBbI ¥ IPABUIIbHOW MUPAMUIBI 11 PELICHUS 33]1a4;

HaXOJWUTh PACCTOSAHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHHE MEKIY
napajuieIbHBIMU NPSIMBIMU, PACCTOSTHUE MEXK]Yy HapajuleIbHbIMHU MPSIMON U
IJIOCKOCTBIO, PACCTOSIHUE MEXKAY NapaJlICIbHBIMU TIOCKOCTAMU;

HAXOJUTh YTOJ MEXy IPSIMBIMU;

HaXOJUTh YTrOJ MEXAY MPSIMBIMU B MPOCTPAHCTBE, YTOJ MEXIY MPAMOM
Y IUIOCKOCTBIO, YTOJI MEXKY TJIOCKOCTSMU;

OpUMEHATh  (GopMyJibl  OOBEMOB Mapaiejenuiena, TMpPU3Mbl U
NUpaMUJIbI JJ1s1 PEIIECHUS 3a/1aY;

HaXOJIUTh OOBEMBI U TIJIOIIAIN TOBEPXHOCTEH TEJ BpaIICHUSI.

['eomeTprueckue mocTpoeHuUs

Abumypuenm Oondxcer 3Hamb.

OCHOBHBIC OIEpaIiH, BHITIOJHIEMbBIC IUPKYJIEM U JTUHEHKOM.

Abumypuenm 0ondxicer ymemsn.

perarh OCHOBHBIC 3aJadd Ha IOCTPOCHHE C ITOMOINBIO IHUPKYJS H
JINHEUKM;

CTPOUTH CEUCHUSI MHOTOTPAaHHUKOB TIJIOCKOCTHIO HA OCHOBAHUH aKCHOM
U CJICACTBUU U3 HUX;



CTPOUTH CEYEHHSI MHOTOIPAHHUKOB IJIOCKOCTHIO HA OCHOBAHUHU TEOPEM
0 MapAIUIETLHOCTH MPSIMOMN U TIIOCKOCTH, NMAapaIENbHOCTH IIJIOCKOCTEN;
CTPOUTh CEYEHUS UWIWHIpPA IUIOCKOCTAMH, MapaJUIEIbHOW U
NEePHEHANKYISIPHON OCH HUIIUHAPA;
CTPOUTH CEYEHUE KOHYCa IIOCKOCThIO MapajljIeIbHOM €ro OCHOBAHUIO;
IJIOCKOCTBIO, TPOXO/SIIEH Yepe3 BEPLUIMHY U XOpAY OCHOBaHUS KOHYCA.

COLAEPXXAHUE YUEBHOI'O MATEPUAJIA
Yucna 1 BeIYUCIICHUS

Harypanphbie uncna. CiioeHue, BBIMUTAHUE, YMHOKEHUE U JEJICHUE
HaTypaibHbIX yncell. CpaBHEHNE HATypalbHbIX Yncell. [IpocThie U cocTaBHBIE
yucia. Jlenurens, KpatHoe. UeTHbIe U HeUeTHbIE yncia. [Ipu3Haku nenumocTu
Ha2,3,4,5,9,10. [lenenune ¢ octatkoM. Pa3znoxeHnune HaTypaapHOTO YUCia Ha
npocThie MHOXUTeNU. OOmMM AenuTenb, HaUOOJIBIIUNA OOLIUNA JCIIUTEINb.
OO6m1ee kpaTHOE, HAMMEHbIIIEE 00Iee KpaTHOE.

Llenbie yncna. J{elicTBUS HAJl LEIBIMHA YUCIAMU.

OObikHOBeHHBbIE ApoOu. IlpaBuibHBIE U HENpPaBWIbHBIE JIPOOHU.
OcHoBHOEe cBOMcTBO Apobu. CokpalieHne OOBIKHOBEHHBIX ApoOei.
CpaBHeHHE OOBIKHOBEHHBIX JpoOei. Omepanuu CI0XEHUS, BBIYUTAHUE,
YMHOXXEHHUE U JIeJICHWE OOBIKHOBEHHBIX JpoOed. CmeriaHHble 4YuciIa |
NEUCTBUA C HUMMU.

Hecatuunbie apoOu. CpaBHEHHE ECSITUYHBIX JpobOeit. Omneparuu
CIIOKEHHUSA, BBIUMTAHHE, YMHOXXEHHUE U JEJICHUE JECATUYHBIX ApoOei.
OKpyTJIeHUE YHCeIl.

PanmonanbHbie yncina. /[efcTBUs ¢ pallMOHaIbHBIMU YHCIIAMMU.

Uppaumonanensie  uncna. JlencrBurensHble  yucina.  Moaynb
JNIEUCTBUTEIBLHOTO YKCa. [ €OMETPUUECKUN CMBICIT MO JIS.

IIpouentsl. [Iponopuus. OcHOBHOE cBOMCTBO mponopuuu. [Ipsamas u
oOpaTHasi IPONOPLUHUOHAIBHOCTD.

CreneHb ¢ HATYPAIBHBIM U LEJIBIM MTOKA3aTEIEM.

CreneHb ¢ pallMOHAIBHBIM MOKA3aTEJIEM.

Jlorapudwm uucna. Jlecarnanbiii sorapudm.

Panuan. Yucno .

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC MTPOX3BOJIBHOTO yIJIa.

ApKCHUHYC, apKKOCUHYC, apKTaHT'€HC, APKKOTAHT€HC YUCIIA.

Bripaxenus u ux npeodpa3zoBaHus
YucnoBbie BeIpaxkeHus. AnreOpandeckue BhIpakeHHs. T0XKIeCTBEHHO
paBHBIE BhIpAKEHUS. DOPMYIIBI COKPAILIEHHOTO YMHOXKEHHS:
a’ —b*=(a—b)-(a+b);
(a+b) ?=a2+2ab+b?;
(a—b) 2=a-2ab+b?,



OnHounen u MHorowieH. CJOXEHHUE, BBIUMTAHUE, YMHOXXEHUE
MHOTOYJICHOB, JAEJIE€HUE MHOTOYJIEHA Ha OJHOWIEH. Pa3iioxkeHne MHOro4sieHa
HA MHOXXUTENU. TOXIECTBEHHBIE MPEe0Opa30BaHUsI MHOTOUJICHOB.

KBagpaTHeii TpexwieH. Pa3nokeHne KBagpaTHOTO TpeXwieHa Ha
JIMHEWHBIE MHOKUTEIH.

Pattmonansueie apoOu. OCHOBHOE CBOWMCTBO ApoOu. JledcTBusi Hanu
anredpanyecKuMu IpOOSMHU. ToxnecTBeHHbIE npeoOpa3oBaHUs
PalMOHAIIBHBIX BBIPAXKEHHU.

Kopens n-it crenenn (NneN, n > 2). OCHOBHBIC CBOWCTBA KOPHS N-i
crenenn. [IpeoOpazoBaHue BIpOKEHUH, COACPIKAIIMX KOPHHU N-1 CTEIICHH.

CooTHOLIEHNS MEXKTy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM
OJIHOTO U TOTO € yIJjia (TPUTOHOMETPUUYECKUE TOXKIECTBA).

@opMyJIbl: NIPUBEACHUSA, CYMMBl M Pa3HOCTU apryMEHTOB, JIBOMHOTO
aprymMeHTa; npeoOpa3oBaHUs CYMMbl W Pa3HOCTH TPUTOHOMETPUUYECKHX
GbyHKIMIA B TPOU3BEIACHUE;

ToxxnecTBeHHbBIE TPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAKEHUM.

CBoiicTBa CTENEHEN C HATYPAJIbHBIM M LIEJIBbIM MOKA3aTEISIMH.

CBoCTBa CTENEHEN C PallMOHAIBHBIMU ITOKA3aTEISIMHU.

OcHOBHOE JIorapu(PMUYECKOE TOXKIECTBO.

Jlorapudm npousBeneHus, creneHu, yactuoro. Gopmysna nepexoaa ot
aorapudMa ¢ OAHUM OCHOBAHUEM K JIOTApU(PMy C IPYTUM OCHOBAHUEM.

ToxnecTBeHHBIE ~ TpPeoOpa3OBaHMs  BBIPAXKEHUW,  COJEpIKAIIMX
JorapuMsl.

YpaBHEHUS U HEPABEHCTBA

VYpaBuenus. Kopenb ypaBHeHusi. PaBHOCUIIbHBIE YPaBHEHMUS.

JluHeliHOE ypaBHEHHME C OJHOW IEpEMEHHOW. PelieHue ITUHEWHBIX
YPaBHEHU C OJHOW NIEPEMEHHOM.

KBanparnoe ypaBaenue. @opmyiibl KOpHEN KBAAPATHOTO YPABHEHUS.

Teopema Buera.

PanyonanbHbIe ypaBHEHHUS, CBOASIIMECS K KBAAPATHBIM YPABHCHUSIM.

HpoGHOo-panioHanbHbIE YPAaBHEHHUS.

HNppauunonanbHbie ypaBHEHUS.

TpuroHoMeTpuyecKue ypaBHEHHUS.

YUucnoBble  HEPABEHCTBA, MX T'E€OMETpPUYECKas HWHTEPHpPETALHS.
CBOICTBA YHCIIOBBIX HEPABEHCTB.

JluHeliHOE HEpPaBEHCTBO C OJHOW IEPEMEHHOW. PaBHOCHIIBHBIE
HEpPABCHCTBA. PellIeHne IMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM.
JIBOMHBIC HEPABEHCTBA.

KBanparneie HepaBencTBa. (CuUCTeMBl KBaJpaTHBIX HEPABEHCTB,
pEILICHUE CUCTEM U COBOKYITHOCTE HEPABEHCTB.



PanmonanbHble HepaBeHCTBa. J[poOHO-pallMOHAIbHBIE HEPABEHCTBA.
Meton MHTEpBAJIOB IS PELLIEHUs] PAllMOHAJIbHBIX HEPABEHCTB.

CucreMbl TMHENHBIX, KBAIPAaTHBIX, PAMOHAIBHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMHU.

CucTteMbl INHENHBIX, KBaIPATHBIX, PAHOHAIBHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

[TokazaTenbHbIE U TOTApU(PMUUECKHE YPABHEHUS U HEPABEHCTBA.

Koopaunatel u pyHKIIMH

JIuHeiHbIC U CTOJI0YATHIC AUATPAMMEI.

Koopaunatusiit 1yd. KoopauHara TOUKH.

KoopaunatHas mnpsmas W NOpSAMOYTOjbHas CUCTEMa KOOpPAMHAT.
Onpenenenne KOOPAMHAT TOYKM HAa KOOPAWHATHOM TMpPAMOM M Ha
KOOPJIAMHATHOU IUIOCKOCTHU. [TocTpoeHre TOUKH 110 €€ KOOPAUHATAM.

Paccrosinne Mexly IByMsl TOUKaMU Ha KOOPJAMHATHOM IMJIOCKOCTH.

[Tonsitue ¢ynkuuu. OO6nacTh omnpeneneHuss (QyHKIUUA. MHOXKECTBO
3HaueHul ¢pyHkumuu. Criocoosl 3amanus Qyukiuu. ['paduk ¢pynxuuu. Hymu
¢yakuuu. [IpomMexxXyTKd 3HAKONMOCTOSHCTBA. YETHOCTb W  HEYETHOCTb
dbynkuun. [lepuognmunocts Gynkiuu. Bospactanve u yObiBaHue (DyHKIUU.
MakcumyMmbl 1 MUHUMYMBI (QyHKIIMKM. Hanbosbiliee 1 HauMeHbIIee 3HaYCHU S
(GyHKLIHMH HA IPOMEXKYTKE.

JIuneliHOe ypaBHEHHE C JIByMs MEPEMEHHbBIMHU M €ro rpaduk.
YpaBHEHUS PSIMOU U OKPYKHOCTH.

®dyuknus y=ax + b, ee cBolicTBa 1 rpaduk.

Kk

®ynknus y= X (k=0), ee cBOiicTBa U rpadHK.

®dynkuus y=ax*+bx+c (a # 0), ee cBONCTBA U TpaduK.

dynkuus y=x°, ee CBOKWCTBA U rpaduK.

OyHKIUSA Y= Jx , €€ CBOMCTBA U rpaduK.

OyHKIUSA Y= x| , €€ CBOMCTBA M rpaduK.

Oyukus y=a* (a>0,a# 1), ee cBolicTBa U rpaduK.

®dyuknus y= logax (@>0,a# 1), ee cBoicTBa 1 rpaduK.

®dyukuus y=sin X, ee CBOMCTBa U rpaduK.

dyHKI1MA y=COS X, €€ CBOMCTBA U rpaduk.

Oynkus y=1g X, ee cBOMCTBa U Tpaduk.

OynHkus y=Ctg X, ee cBoicTBa U Tpaduk.

YucnoBasi mocie10BaTeNbHOCTh. Apu@MeTndeckas U reoMeTpuiecKas
nporpeccur. DopMysibl N-r0 4WileHAa W CYMMbl N  TEPBBIX WICHOB
apu(pMETUIECKON U TEOMETPUUIECKON Mporpeccuu. beckoHewHo yObIBaroIas
reOMETPUYECKAS MIPOTPECCHS. XapakTepuCTUIECKUE CBOMCTBa
apu(pMETUIECKON U TEOMETPUIECKOU MPOTPECCUH.



[IpousBogHas, (GU3WYECKUN CMBICT MPOU3BOAHON, T€OMETPUUECKUU
cMbIC pou3BoaHOM. [IpaBuia Beraucienus npousBoaubix: (cf)’ = cf’, (f + g)’
(§)-"5"
=f +g', (fg) = f'g + fg', \8 8" . CBa3b MEXIy 3HAKOM IIPOM3BO/IHOM
(GYHKIIMY U €€ BO3pacTaHHEM WJIU yOBIBAaHUEM.

['eomeTpuyeckue GUrypsl U UX CBOMCTBA

Touka, npsimMasi, IJIOCKOCTb.

JIy4, oTpe30K, yroi.

buccekrpuca yria.

BepTukanbHbIe yIiibl, CMEXKHBIE YTJIbI.

[Tapayutenbbie  mpsMble.  [Ipu3HakM  mapaieIbHOCTH  IPSMBIX.
CBoiicTBa MapaJJIEIbHBIX NPSAMBIX. [leprieHIUKyIsIpHbIE OPSIMBIE.

MuoroyroiasHUK. CTOPOHBI, YIJIbl, JUArOHATIU MHOTOYTOJIbHUKA.

TpeyronbHUK, €ero meauaHa, OuccekTpuca, BbicoTa. I[IpsiMOYroyibHBIH,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIM TpPEeYroabHUKU. CBOWCTBO OUCCEKTPUCHI
TpeyrojgpHuKa. CBOMCTBO MeAWaHbl TPEyrojJbHHKA. COOTHOUIEHUS MEXITY
CTOPOHAMU U yTIIAMH HPOU3BOJIBHOTO U MPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBeHCcTBO TpeyronbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOJIBHUKOB.

PaBHOOEIpEHHBII TPEYTOJIbHUK. CaoiicTBa 151 IIPU3HAKU
pPaBHOOEIPEHHOI'O TPEYTOJIbHUKA.

PaBHOCTOpOHHUI TPEYTOIBHUK.

Teopema Iudaropa.

[lepieHAMKYSApP U HAKJIOHHAS.

Teopema Daneca.

[TonoOue TpeyronbuukoB. Koadduiment nogodus. [lpusnaku nogoodus
TPEyTOJIbHUKOB.

CpenHsisi TMHUA TPEYTroJIbHUKA U €€ CBOMCTBA.

Cymma yrioB TpeyrojibHMKa. BHemHWII yroa TpeyroiabHUKA.
HepaBeHCTBO TpeyroiapHUKA.

Teopema cunycoB. TeopeMa KOCUHYCOB. Pelienue TpeyrojibHUKOB.

CBOMCTBO CEPEIMHHOrO NEPIIEHIUKYIISIPA K OTPE3KY .

YeTblpeXyroJbHUKU:  HapajulesiorpaMM,  OPsIMOYTOJIbHUK,  pOMO,
KBaJIpar, TpAneuus.

CpenHsist TUHUS TpaNelnu U €€ CBOMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpy>KHOCTB U Kpyr. XOpaa, IuameTp, paguyc. Jlyra OoKpyKHOCTH.

B3anmHoe pacrnonokeHue npsMol M OKpykHocTu. KacarenbHas u
CEKyILIast K OKPYKHOCTH.

[{eHTpaJIbHBIE ¥ BIUCAHHBIE YTJIbI.



3ameyaTenbHbIE TOUKU TPEyroJibHUKAa. OKPYKHOCTh, ONTMCAHHAS OKOJIO
TpeyrojbHuKa. OKPYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

BrniucanHble U ONMCAaHHBIE YETHIPEXYTOJIbHUKH.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.

B3anmHO€E pacnosnokeHue TOUEK, IPSAMBIX U IIJIOCKOCTEH.

[TapayutenbHbIe NpssMBIE B IIpOCTpaHCTBE. [Ipu3HaK mapajuiesbHOCTU
PSIMBIX.

[Ipsimas, napaiuienbHas WIOCKOCTH. [Ipu3HaK mapaaieIbHOCTH MPSIMOUN
Y TJIOCKOCTH.

CkpenBaromuecs: npsmbie. [Ipu3HaK CKpEIIMBAIOIIMXCS MPAMBIX.
Yron Mexay MpsSIMbIMU B ITPOCTPAHCTBE.

[TapannenpHbie IiockocTU. [Ipu3HaK napaaienrbHOCTHU IIOCKOCTEN.

CBoMCTBA MapaJUIETbHBIX MPSAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

[lepneHUKyASIpHBIE TIPSIMBIE.

IIpsmas, IIEpIEHAUKYIIApHAs IJIOCKOCTH. ITpusHak
MEPIIEHANKYJISIPHOCTH MPSMOU U IIJIOCKOCTH.

IlepneHaukynsip W HaKJIOHHAs K IUIOCKOCTU. Teopema 0O Tpex
MEPIICHAUKYJISIPaXx.

JIByrpanssbiil yrodi. JIMHENHBINA yroa ABYTPaHHOTO yTJIA.

[lepnennukynsipable  MIOCKOCTH. lIpu3HaK mEpNEeHAUKYISIPHOCTH
IJIOCKOCTEHN.

CBoliCTBa MEPHEHIUKYISPHBIX MPAMBIX U IIJIOCKOCTEN.

[Ipu3ma, npsimasi 1 IpaBHIIbHAS NPU3MBbI, Mapaimenenumnen. [Tupamuna,
IIpaBUJIbHAS NTUPAMU/IA. Y CEUEHHAs MUPAMU/IA.

Humuaap. OceBoe ceuenme mwimHApa. Pa3Beprka OOKOBOMU
MMOBEPXHOCTH LIWJIUHPA.

Konyc. OceBoe ceueHue koHyca. PasBepTka OOKOBOW MOBEPXHOCTH
KOHYyCa Y CEUEHHBIN KOHYC.

Cdepa. Ilap. Ceuenusi chepsl u mapa miockocTero. KacarenbHas
IJIOCKOCTH K cepe.

['eomeTpryuecKkre BETUUYUHBI

JnuHa otpe3ka. Paccrosnue mexnay AByMms Toukamu. PaccrositHue ot
TOYKH J0 NPsAMOU. PaccTosiHre MeX Ty MapaJuIeIbHBIMA NPSIMBIMHU.

JnuHa tomanou. IlepuMerp MHOTOyroiabHHKA.

JmuHa OKpY>KHOCTH U €€ JyTH.

[Imomaae kpyra u €ro cexropa.

N3mepenust IEHTPpAIbHBIX U BIMCAHHBIX YTJIOB.

[lnomane ¢urypsl. Ilnomans TpeyrospHUKA, TapaieIorpaMma,
NpsSIMOYTOJIbHUKA, poMOa, KBajipaTa, TpaneluH.



Paccrosane ot TOYkM 110 1UIOCKOCTH. PaccrositHue  Mexny
MapaJuIeIbHBIMU NPSAMBIMU. PaccTosiHME MeXAy napajuieJbHbIMU MPSIMOU U
IJIOCKOCTBhIO. PaccTossHue Mexay napaiebHbIMU IIJIOCKOCTSMM.

Yron Mexay NpsAMBIMHA. YTOJI MEXKAY IPAMBIMUA B IIPOCTPAHCTBE. YTOJI
MEXIY NPsAIMOUM M IUIOCKOCTBIO. Mepa ABYrpaHHOro yrja. Yrosl Mexay
IIJIOCKOCTSAMM.

[lmomaaun OOKOBOM M TMOJHOM mMNOBEpXHOCTEN mnpu3Mbl. [lnomanb
OOKOBOM U TMOJTHOM MOBEPXHOCTEH MPSMOU MPU3MBI.

[Tmomaam 60KOBOM 1 MOTHON MTOBEPXHOCTEH MTUPAMHU/IBI.

O6bem npusMbl. OObEM MUPAMUIBIL.

[Tmomans chepsl.

[Tnomaan 60KOBOM 1 MOJHON MOBEPXHOCTEN UIIUHJIPA.

[Tnomaam 60KOBOM U MOJHOM MOBEPXHOCTEN KOHYCA.

O6beM mumHApa. O6beM KoHyca. O0beM mapa.

['eomeTprueckue ocTpoeHus

[ToctpoeHne ¢ NOMOMIBKD LUPKYJIA W JUHEUKH CEPEIUHHOIO
NepHeHANKYIpa K OTPE3KY, YIJia, pABHOTO TAHHOMY, OMCCEKTPHUCHI yIIIa.

JleneHue oTpe3Ka Ha TPONOPLUHUOHAIBHBIC YACTH.

CedeHust MHOTOTPAHHUKOB TJIOCKOCTSIMH.

CIIMCOK PEKOMEH/IYEMOW JINTEPATYPhI

1. Marematuka: yuyeOHOE TTocoOue JuIsl 5 Kilacca yUpekJIeHHU 00111ero
cpeaHero o0Opa3oBaHHMS C PYCCKUM  SI3BIKOM  OOydeHus: B24Y. /
B.J. I'epacumoB, O.H. ITuprotko, A.Il. JlobaHoB. — MwuHCK: Anykampis i
BeIXaBaHHe, 2017.

2. Marematuka: yueOHOe Imocooue Il 5 Kilacca yUpekJIeHH 001Iero
cpeaHero oOpa3oBaHHMS C PYCCKUM  SI3BIKOM  OOydeHusi: B24. /
B.Jl. I'epacumoB, O.H. ITuprotko, A.Il. JlobaHoB. — MuHCK: Anykaipbis i
BeIxaBaHue, 2020.

3. COOpHUK 3aJau MO MareMmarhke: ydeOHoe mocobue st 5 Kiacca
YUpeXKIACHUN 00IIEero cpeaHero 00pa3oBaHus C PYCCKUM S3BIKOM OOYyYECHUSI:
B24. / B.Jl.T'epacumoB, O.H.Iluprotko, O.A. Tepemko. — MuHCK:
Anykareis 1 BerxaBanse, 2019.

4, MaTtemartuka: yaeOHOe mocobue mist 6 Kjacca y4IpeKIeHHH 00Iero
cpeaHero oOpa3zoBaHusi ¢ pycckuMm sizbikoM oOyuenusi: / B.J[. 'epacumos,
O.H. Iuprotko. — MuHck: Anykaiibid 1 BeixaBanue, 2018.

5. Maremaruka: ydeOHoe rmocodue g 6 Kiacca yupexaeHU 00IIero
CpeaHero oOpa3zoBaHusi ¢ PycCKUM si3bikom oOyuenus: / B.J[. 'epacumos,
O.H. [Tuprotko. — MuHck: Anykanpls 1 BeixaBanue, 2022.

6. COopHuK 3amad Mo MareMaTuke: ydeOHoe mocobme st 6 Kiacca
YUpEKIACHUN 00IIero cpeaHero 00pa3oBaHus ¢ PYCCKUM S3BIKOM OOYyYCHUSI:



B 2 4. / O.H. ITuprotko, O.A. Tepemiko. — MuHCK: AnyKaiibisi 1 BbIXaBaHHE,
2020.

7. AnreOpa: ydyeOHOe mocobue st 7 Kjacca YYpPEKIEeHUU OOIIero
cpeaHero oOpa3oBaHUsl C pycCKuM si3bikom oOyuenusi / W.I'. Apednbena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2017.

8. AnreOpa: ydeOHOe mocoOue s 7 Kjacca YYpEKISHUU OOIIero
cpemHero ooOpas3oBaHMs ¢ pycckuMm si3bikom oOyuenus / W.I. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2022.

9. 'eometpus: yueOHOe mocobue Ay 7 Kiacca yupexaeHUN 0OIIero
cpenHero o0Opa3oBaHMsl C pycCKHM si3bikoM oOyudenust / B.B. KazakoB. —
Munck: Haponnas acsera, 2017.

10. 'eomerpusi: yueOHoe mocobue it 7 Kiacca yUpexkIeHuil o01ero
cpemHero oOpa3oBaHUsl C pycCKuM si3bikoM oOyueHus / B.B. Ka3zakoB. —
Munck: Haponnas acsera, 2022.

11. Anrebpa: ydeOHOe mocobue misg 8 Kiacca y4dpexAeHUN O0OIIero
cpeaHero obOpa3oBaHHS C pycCKHM si3plkom oOyuenus / W.I'. Apednesa,
O.H. [Tuprotko. — Munck: Hapoanas acsera, 2018.

12. T'eomeTpusi: yuebHOe mocoOue st 8 Kilacca yUpexkaAeHU 00IIero
cpeaHero oOpa3oBaHUsA C pycckuM si3pikom obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydebHOe mocobue g 9 Kjacca ydpexaeHUil oOIIero
cpeaHero o0Opa3oBaHUs C pycCKUM si3bikom oOyuenusi / W.I'. Apednena,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2019.

14. TeomeTpusi: yuebHoe mocobue st 9 Kiacca yupexkaeHUl 00IIero
cpemaHero oOpa3oBaHUs C pyccKuM si3pikom obOyuenms / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.

15. CoopHuk 3agau 1mo anredpe: yueOHoe mocodue mist 7-9 KiaccoB
YUpEXKICHUN 00IIero cpeHero o0pa3oBaHus ¢ PyCCKUM SI3bIKOM 00yueHus /
N.I'. Apednena, O.H. ITuprotko. — Munck: Hapoanas acsera, 2020.

16. Anrebpa: yueOHoe mocobue mis 10 kmacca ydpexaeHuil o01ero
cpeaHero o0Opa3oBaHMS C pPycCKHM si3plkom oOyuenus / W.I'. Apednesa,
O.H. IMuprotko. — Munck: Hapoanas acsera, 2019.

17. Coopuuk 3amau mo anrebpe: ydeOHoe mocobme s 10 kmacca
YUPEKICHUN OOIIEro cpeaHero o0pa3oBaHMs ¢ PYCCKUM SI3BIKOM OOyYEHUS
(OazoBeiii M moBbIIeHHBIM ypoBHUM) / W.I'. ApedwreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

18. I'eomeTpusi: yueOHoe nmocodue st 10 kiacca yupexieHuit oo1ero
CpeaHero oOpa3oBaHUsI C PYCCKUM SI3bIKOM 0OyueHus (0a30BbIA U
noBbIIIeHHBIA ypoBHU) / JILA. JlatotuH [M np.]. — MuHCK: AmyKampisa i
BeIxaBaHHe, 2020.



19. Anrebpa: yuebHoe mocobue s 11 kimacca yupexaeHui o0IIero
cpeaHero obOpa3oBaHMs ¢ pycCKuM si3bikom oOyuenust / W.I'. Apednena,
O.H. ITuprotko. — Munck: Haponnas acsera, 2020.

20. CoopruK 3amau 1o anreOpe: ydebHoe mocobme mmsa 11 kmacca
YUPEXKIACHUN OOIIEro cpeaHero o0pa3oBaHUs C PYCCKUM SI3BIKOM OOy4eHHS
(OazoBeiii u moBbiIeHHBIM ypoBHH) / W.I. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

21. I'eomeTpusi: yueObHoe mocobue s 11 kmacca yupexaeHuid o01ero
CpeIHEro o0Opa3oBaHUS C PYCCKUM S3BIKOM 0OyueHHs (0a30BBIA W
noBbIIeHHBIA ypoBHU) / JI.A. Jlatotun [ np.]. — Munck: benopycckas
Ounukionenus umenu Ilerpycs bposku, 2020.

22. COOpHHMK 3amad IO TeoMeTpum: yudeOHoe mocobme misa 10 —
11 kyacca y4dpexxJIeHuil 00IIero CpeaHero o0pa3oBaHusl C PYCCKUM SI3bIKOM
oOyuenus: (0a3oBbli M TOBbIMIEHHBIM ypoBHU) / JL.A. Jlatotun, B.Jl.
YeboTtapeBckuil. — Munck: Haponnas acsera, 2021.



