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JUTSl TIOJTyYEHUs OOIIETO BBICHIETO

U CIIEIMAJIbHOTO BHICIIETO 00pa3oBaHus,

2024 ron

I[TOACHUTEJIbBHA S 3AITNCKA

[IporpaMMa BCTYNUTEIBHBIX HCIHBITAHUN IO Y4eOHOMY TIPEAMETY
«MaremaTuka» TMpeaHa3HauYeHa sl JIUI, TMOCTYMNAIOUUX B YUYPEKICHUS
BBICIIETO 00pa3oBaHUs IJIsS MOJYyYEHUs] OOIIETO BBHICIIETO U CIEIUAIBLHOTO
BBICIIETO 00pa30BaHUsI.

TpeGoBanusi K MOArOTOBKE aOMTYPUEHTOB M COJEpKaHHE Y4eOHOTO
MaTepuansa CTPYKTYPHPOBaHBI 1O OCHOBHBIM COJICPKATCIBHBIM JIMHHUSIM
y4eOHoro npeaMera «MaremaTukay.

TPEBOBAHUMA K ITOAI'OTOBKE ABUTYPUEHTOB
Yuca 1 BEIYUCIICHUS

Abumypuenm oondxcen 3Hamv.

MPU3HAKU JIEIMMOCTU Ha 2, 3,4, 5,9, 10;

paBUJia OKPYIJICHUS HaTYPaJbHbBIX YUCEN, IECATUYHBIX APOOEH;

OCHOBHO€ CBOMCTBO J1po0u;

IpaBUJia BBHITIOJTHEHUSI apu(PMETUUECKUX JIEUCTBUM C pallMOHATbHBIMU
4YUCJIaMU;

0003HAYEHMS YUCITOBBIX MHOYKECTB;

MpaBWJIa HAXOXJICHUS MPOLIEHTa OT YHUCJA, YUCIA MO €ro MpPOLEHTY,
MPOLEHTHOT'O OTHOILLICHHS YK CENT;

CBOMCTBA NIPONOPLNH;

F€OMETPUYECKUI CMBICT MOAYJIS YHCIIA;

OIPEJEIICHUE U CBOMCTBA KBAAPAaTHBIX KOPHEN;

OTPE/ICJICHUSI CTETEHEH ¢ HATypalbHBIM, ICJIBIM M PaIlMOHATBLHBIM
MOKa3aTelsIMHU;
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3HAUEHMUsI BBIPAKEHUM arcsin o U arccos o, MpH o, paBHOM 0,
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2 , =1, u BeIpaXkeHuii arctg o, u arcctg o, Ipu o, paBHoM 0, ~ 3 =1, =3
omnpejesieHue jorapudma uucna.
Abumypuenm oondxicer ymemsn.
BBITIOJIHATH OIEpaIlid CIOKCHUS, BBIYUTAHUSA, YMHOXKCHHS, JCICHUS
JEACTBUTEINbHBIX YHCET;
HAXOJIUTh JIEIUTENIM YKCIa U KpaTHBIC YKCIia; OOIIHMe JeTUTEIN YHCell
U oOIMe KpaTHbIC 4HCell; HauOOJBIINNA OOIIMI JENUTENIb U HauMEHBIIEEe
oO11iee KpaTHOE;
BBITIOJTHATH JCJICHHE C OCTATKOM M MPEICTABIIATH YUCIIO B BHJIE CYMMBI
OCTaTKa M MPOU3BEACHHS YaCTHOTO | aenutenas (a=0 - g+ r,roe 0 <r <b);
HAaXOJWTh 3HAYCHMsI CTEMCHW 4YHCJIAa C HATYPaIbHBIM W IICJIBIM
MOKa3aTeNsIMU;
MPUMEHSTH MPaBUJIa COKpAIICHUS APOOEii;
CpaBHUBATH IPOOH;
BBITIOJIHATH MPE0OPA30BAHUS YUCIOBBIX BHIPAXKEHHUH C PAIlMOHATILHBIMU
YHCIIAMH;
HaxOJWUTh MPOIEHT OT YHCJA, YHUCJIO IO €ro MPOICHTY, MPOICHTHOE
OTHOIIIEHUE YHCEIT;
HaXOJIUTh HEM3BECTHBIN WICH MPOIOPIIHH;
OKPYTJISThH YUCIIA U PE3YIbTaThl BBIYUCIECHUH C 3aJaHHON TOYHOCTHIO;
HaXOJIUTh MOJYJIb YHCTIA,;
BBIUUCIIATH apupMeTHYECKHMI KBaJIPaTHBIN KOPEHb u3
JICUCTBUTEJILHOT'O YHCJIA;
BBITIOJIHATh TIPeoOpa3OBaHWS W BBIYMCIATH 3HAUYCHHUS YHCIIOBBIX
BBIPKCHHM, COJIEPIKAIINX OTICPAIMIO U3BJICUCHHSI KBaIPATHOTO KOPHSI;
NIEPEBOINTHh TPAAYCHYIO MEPY YIJOB B paJMaHHYI0 M BBITOIHATH
oOpaTHOE JICUCTBUE;
WCIIOJIH30BaTh C€IMHUYHYIO OKPY>KHOCTBH [IJISi HAaXOXKICHUS 3HAYEHUU
CHUHYyCa, KOCHHYCa, TAHT€HCA U KOTAHT'€HCA 3a/IaHHBIX YTJIOB.
HAaXOJUTh YHUCJIOBBbIC 3HAYEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUN,
UCIIOJIB3Ysl 3HAUCHHMsI CHHYCa, KOCHHYyCa, TaHIe€HCa U KOTaHIeHca
IIPOMU3BOJILHOTO yTJIa.

t+

BrIpaxkeHus 1 ux npeoodpa3oBaHUs
Abumypuenm oonodicen 3Hamb.
(bopMyNIBI COKPAIICHHOTO YMHOXKCHHS: KBaJApaT CYMMbI W KBajpar
Pa3HOCTH ABYX BBIPOKCHUI; pa3HOCTh KBAJPATOB JIBYX BBHIPAKCHU,
MpaBHJIa M AJITOPUTMBI ACHCTBUI C OTHOUWJICHAMH ¥ MHOTOYJICHAMM;
CIIOCOOBI Pa3IOKEHNS MHOTOUJIEHA HA MHOKHUTEIIH;



npaBuia  CJIOXKEHMsS,  BBIUMTAHUS,  yYMHOXEHHUS U JIeJICHUs
palMoOHAIBHBIX JPOOEH;

npaBujia COKpAIIEHUs pallUOHATILHBIX TPOOeii;

OCHOBHBIEC CBOMCTBA KOPHS N-U CTEICHU;

COOTHOIIEHUS  MEXIy CHHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTAHT€HCOM OJTHOTO U TOTO ke yriia (TPUTOHOMETPHUIECKHUE TOKICCTBA);

(dbopMymIBI: MPUBEACHUSA, CYMMBI W PA3HOCTH apTryMEHTOB, JABOMHOTO
apryMeHTa; NpeoO0pa3oBaHUs CYMMBI W Pa3HOCTH TPUTOHOMETPUYECKUX
(GbyHKIUMH B MPOU3BEICHHUE;

CBOMCTBAa CTEMEHEN C HaTypalbHbIM, IEJIbIM M PAIHMOHAIBHBIM
MOKa3aTeJISIMU: YMHOXXCHHE M JICJICHUE CTEIECHEH, BO3BEICHHUE CTEINECHU B
CTENEHb, CTENEHb MPOU3BEICHUS U YaCTHOTIO;

OCHOBHOE JIOTapU(MUYECKOE TOKIECTBO;

CBOMCTBa JOorapu(mMos;

dbopmyity nepexoja ot Jioraprudma ¢ OJHUM OCHOBAHUEM K Jorapupmy
C IPyTHM OCHOBAaHHEM.

Abumypuenm 0onxcen ymemsn:

IPUBOJAUTH OJHOUWIEH U MHOTOYJIEH K CTaHAAPTHOMY BHY, BBHITIOTHSITH
omepalui C OJHOWICHAMHU U MHOTOWICHAMH: YMHOXXCHHE, JICJICHHE U
BO3BEJICHUE B CTEMEHb OJIHOWICHOB, MPHUBEICHHE MOJOOHBIX CJaraeMbIX
MHOTOYJIEHa, YMHOXEHHUE U JIeJIEHUE MHOTOYJIEHA Ha OJHOWIEH, CIIOKEHUE,
BBEIYMTaHUE, YMHO)KEHNE MHOTOUYJICHOB,;

IPUMEHATH POPMYIIBI COKPAIIEHHOTO YMHOXEHUS IS TOKIECTBEHHBIX
peoOpa3oBaHUii MHOTOYJICHOB;

packiaaplBaTh MHOTOYJIEHBI HAa MHOMKHTEIW CIIOCOOAMH: BBIHECEHUS
OOIIEero MHOXHUTENSI 3a CKOOKH, TPYNIUPOBKH, NPUMEHEHHUS (OpMyT
COKPAIIICHHOTO YMHOXXCHHS: KBajJpaTa CyMMBbl M KBaJpaTra Pa3HOCTH JIBYX
BBIPDOKCHHUM; pa3HOCTH KBagpaTOB [IBYX BBIP@KEHUW, pacKIIaJbIBaTh
KBaJPAaTHBIN TPEXUJICH HA MHOKHUTEIIH;

HAXOJIUTh 00JIACTh ONPEACIICHHSI BRIPAYKEHHUS C TIEPEMEHHOM;

BBITIOJTHATH OTEPAIlUN C PAIMOHAIBHBIMH JIPOOSIMHU;

HaXOJWUTh 3HAYEHHUE BBIPAKECHUS C TEPEMEHHBIMU TPHU 3aJaHHBIX
3HAYEHUSX MTEPEMEHHBIX;

WCIIOJIH30BaTh 3aKOHBI apU(METUUECKUX ACHCTBUN IS yHPOIICHUS
BBIYUCIICHUN U MPeoOpa30BaHUsI BEIPAKECHUN;

BBIYHCIIATh KOPEHB N-1 CTEMEHU M3 ICUCTBUTEIIHFHOTO YHCIIA;

BBITIOJIHATh ~ TOXKJIECTBCHHBIC IPE0Opa3oBaHUs pallMOHAIBHBIX W
UPPANMOHAIILHBIX BBIPAKEHU;

HaXOJIUTh YHCJIOBBIE 3HAYCHUS TPUTOHOMETPUYECKUX BBIPAKCHUH,
UCIIOJIB3YST 3HAYCHHSI TPUTOHOMETPUYECKUX (YHKIIMA M COOTBETCTBYIOIIUE

dbopmyIBI;



BBINOJHATh TOXJAECTBEHHBIE INPe0oOpa30BaHUsl TPUTOHOMETPUUECKHX
BBIPAYKEHUH C IIOMOIIbIO TPUTOHOMETPUUECKHUX (HOPMYT;

IIPUMEHATh CBOMCTBA CTENEHEW C HATypaJbHbIM, LEIBIM U
PAlMOHAIBHBIM IIOKA3aTEJISIMUA  JUIA  BBIYUCIICHUS 3HAYEHUM YMCIIOBBIX
BBIPXKECHUI U PEe0O0pa30BaHUs BbIPAKEHUN;

MPUMEHATh OCHOBHOE€ JIOTapU(MUUYECKOE TOXKIECTBO M CBOMCTBA
aorapu(MoOB JIJIsl yIPOUIEHUS BBIpaKEHUH.

BBINIOJIHATh  TOXJAECTBEHHbIE MPE0Opa3oBaHUsl IMOKA3aTENbHBIX U
J0rapu(pMUUECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxcen 3Hamb.

CBOMCTBA YMCJIOBBIX HEPABEHCTB;

CHOCOOBI  pPEIICHUS CHCTEM JIMHEMHBIX ypaBHEHUHW C JAByMs
MIEPEMEHHBIMU;

BHJIbI KBaJPATHBIX YPABHCHUN;

dbopMynBl:  OUCKpUMHHAHTa KBagpaTHOTO  ypaBHEHHUSA, KOpHEU
KBaJIPaTHOTO YPABHEHUS;

Teopemy Buerta, Teopemy oOpaTtHyto Teopeme Buera;

AJITOPUTM MPUMEHEHUS METOJ1a UHTEPBAJIOB;

OCHOBHBIE METO/Ibl PEIICHUS UPPALUOHAIIBHBIX YPABHECHUMH;

bopMyJIbl pelieHrs TPOCTEUIIINX TPUTOHOMETPUUECKUX YPaBHEHUM.

Abumypuenm 0ondxicer ymemsn.

pelIaTh JUHEWHBIE, KBAIPATHBIE, YPABHEHUS U CBOJAIINECS K HUM;

pelIaTb CHUCTEMbI M COBOKYIIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM;

pemnath ApoOHO-paIMOHATBHBIC YPAaBHEHUS,

pelIaTh ABOMHBIE HEPABEHCTBA;

pellIaTh HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh KBaJpaTHbIE HEPABEHCTBA U CBOJAIINECS K HUM;

pelatb CUCTEMbl W COBOKYIIHOCTHM HEPABEHCTB, COAECPXKaIIUEC
KBaJIpaTHbIE HEPABEHCTBA,

pemars ApoOHO-parMoOHATbHBIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

pelIaTh CUCTEMBI YPABHEHHUM C JBYMS [IEPEMEHHBIMU;

pelIaTh UppaluOHAIbHBIE YPABHCHUS,

pelarb NOPOCTEUIINE TPUTOHOMETPUYECKUE YpAaBHEHUA Sinx =
a,cosx =a, tgx =a, ctgx =a U YypaBHCHHUSA, CBOJAIIUCCI K HUM
(MeTogaMu  pa3NoOKEHHS] HAa  MHOXHTENHM, 3aMEHOM  INEepPEMEHHOM),
OJHOPOJIHBIE TPUTOHOMETPUYECKUE YPABHEHUS;

pemarh MOKa3aTelbHble W JorapupMHUUEeCKUe YpaBHECHHsS Ha
OCHOBAaHHMM CBOMCTB IOKa3aTeIbHON U JiorapupMuueckon (QyHKUIUMA, C
MTOMOUIBIO PA3JI0KEHUS HA MHOKHUTENH, 3aMEHON IEPEMEHHOM;



pemaTh OJHOPOIHBIE TOKA3aTEIbHBIE YPABHEHNUS;

pemiath TOKaszaTelibHble W JorapupMUuecKue HEpaBEHCTBA Ha
OCHOBAaHMM CBOMCTB IIOKa3aTeIbHOM H JorapudpMuIecKor (QyHKIHUHA, ¢
MTOMOIIBIO PA3JIOKEHUS HA MHOKHUTEIN, 3aMEHOM ITIEPEMEHHOM;

MPUMEHATh TpapUUEcKyl0 HWHTEPIPETAIUI0 PEIICHUS YpPaBHEHUM,
HEPABEHCTB U CUCTEM YPABHEHUMN U HEPABEHCTB;

pemarb TEKCTOBbIE 3a7aud apu(PMETHUYECKUM CIOCOOOM, C IMOMOUIBIO
YPaBHEHUU U CUCTEM YPAaBHEHMUI.

Koopaunatel u pyHKIIMH
Abumypuenm oondxcen 3Hamo.
AITOPUTMBI TTIOCTPOCHUS rpaduKa TUHEHHOM, KBaAPATUIHOU (PyHKITHIA;
QITOPUTM TMOCTPOEHUsI rpaduka JTUHEHMHOTO YypaBHEHUS C JBYMS
NIEPEMEHHBIMU;

cBoiicTBa WM rpaduku (QYHKIHH Yy = g (k#0),y=x3y=|x|,y=

Vx;

npaBuia mocTpoeHus rpadgukoB GyHKIMA: y = f(x £ a), y = f(x) £ b, a,
bER ¢ momorpio npeodpazoBanus rpaduka ¢pyakiuu y = f(X);

(opMymy ITMHBI OTpE3Ka C 3aJJaHHBIMU KOOPJAMHATAMHU KOHIOB.

YPaBHEHUE OKPYKHOCTH;

GbopMynBl N-TO YJ€HAa U CYMMBI N MEPBBIX YJIECHOB apuPMETUUECKON
Y TEOMETPUYECKON ITPOTPECCHUN;

XapaKTEPUCTUIECKHNE CBOWCTBA apU(PMETUUECKONW U F€OMETPHUUECKOM
IIPOrPECCHUI;

dbopmysty CymMMbl  OECKOHEYHO  YOBIBAWOIIEH TIeOMETPUUYECKON
IPOTPECCUH;

CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIIHUIA;

IIpaBUJIa BBIYMCIIEHUS MPOU3BOJAHON CYMMBI, pa3HOCTH, IPOU3BEACHUS,
YaCTHOTO (YHKIIHI;

CBSI3b MEXJy Bo3pacTaHueM (yObIBaHMEM) (PYHKIMM M 3HAKOM €€
MIPOU3BOIHON;

(u3HUEeCKui U TEOMETPUUYECKHI CMBICI TPOU3BOHOIM;

ornpeJieJICHUE U CBOMCTBA MOKa3aTeIbHON QyHKIINH;

onpeJieJIeHUue U CBOMCTBA JorapuMuueckoil GQyHKINH;

Abumypuenm 0ondxicer ymemsn.

n300paxxaTh TOUKY Ha KOOPAMHATHOM INIOCKOCTH MO €€ KOOpAUHATaM U
10 33JaHHOM B KOOPJIMHATHOM IIJIOCKOCTH TOYKE HAXOAUTh €€ KOOPAUHATHI;

WHTEPIPETUPOBATH U npeoOpa3oBbIBATH UHPOPMALIHIO,
NPEACTABICHHYIO B TAOJMIAX M JAMarpaMMax, OTPaKAOUIYH CBOWCTBA M
XapaKTEPUCTUKU PEAIbHBIX MTPOLIECCOB U SIBJICHUM;



UCIOJIb30BaTh HMH(POPMAIINIO, MPEJCTABICHHYI0O B BHJIe TaOIUIl U
JUarpamm, JiJIsl COCTaBJICHUS U PEIlIeHUs 3a7ay;

CTpOUTH IpadKu TMHEHHON, KBAIpaTUYHON (DYHKITHH;

CTPOUTH rpadMKH JIMHEUHBIX YPABHEHHH C IBYMsI IEPEMEHHBIMU;

cTpouTh rpaduku GyHKIUN y = E (k= 0),y =x3y= x|,y =Vx;

HAXOJIUTh: 00JIACTh OMNpPEACNICHUs U MHOXKECTBO 3HAUYCHUM (PYHKIUU;
HYyTd (QYHKIUH; TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH; HPOMEKYTKU
BO3pacTaHUs U YObIBaHUS ()YHKIIUH,

UCII0JIb30BaTh ONPEACIICHUS YETHOM, HEUETHOU-PYHKIINA;

cTpouth rpaduku dyukumii: y = f(x £ a), y = f(x) £ b, a, beER
C MOMOIIBIO MpeoOpa3zoBanus rpaduka ¢pyakiuu y = f(X);

3aliChIBATh YpPaBHEHHWE OKPYKXHOCTH C 3aJaHHBIM IIEHTPOM W
paanycowm;

HAXOJUTh IJTUHY OTpPe3Ka, 3Hasi KOOPAUHATHI €ro KOHI[OB;

OpUMEHSTh: (OpMyJIbl N-TO WiIeHAa s ONpelIesieHUs WiIeHa
IPOrpeccuy IO €ro HOMEpPY M HOMEepa 4JieHa MPOrpEecCUU; OIpeneeHUs
Pa3HOCTH apU(PMETHUYECKOW MPOTPECCUU U 3HAMEHATENSl TE€OMETPUYECKOI
OPOrPEeCCUH; XapaKTEepPUCTUUYECKUE CBOMCTBA JJid ONpEleieHHs BuUAa
MOCNIE0OBATEILHOCTH,  PEIICHUs  3a/Jad  Ha OTHICKAHME  DJIEMEHTOB
IIPOrPECCHUI;

HaxOJUThb CyMMy OECKOHEYHO YyOBIBAIOIIEH  T'€OMETPUUYECKOU
IPOrPECCUU;

CTPOUTH TpaUKH TPUTOHOMETPUUYECKUX (YHKUUMNH U HPUMEHSTh HX
CBOMCTBA;

MPUMEHSTh MPaBUIIA AJIsl BBIYUCICHUS TPOU3BOIHBIX (DYHKLUMT;

HAXOJUTh 3HAYEHUsI POU3BOJHON B TOUKE;

OTpEAeNATh TPOMEXKYTKM MOHOTOHHOCTH, TOYKH DKCTpPEMyMa,
IKCTPEMYMBbI QYHKIINH;

CTpouTh TpaduKH TOKa3aTeNbHOW (PYHKIMH C  pa3sIuYHBIMU
OCHOBaHUSIMU;

MPUMEHATh CBOMCTBA W TpaduKH TMOKa3aTeabHOM (YHKIMU C
pPa3IMYHBIMU OCHOBAaHUSIMU IS CpaBHEHUS 3HAYCHUN MOKa3aTelbHON
GyHKIMU, OMNpENEeNeHHUs  MHOXKECTBa  3HAUCHMM, HAWOONbIIEro |
HAaUMEHBIIIETO 3HAYCHHUIA;

CTpouTh Tpaduku JOTapuPMUYECKON (PYHKIIMU C Pa3sIuIHBIMU
OCHOBaHUSIMU;

NPUMEHSTh CBOWMCTBA M Tpaduku JorapudMuueckord QGyHKIUU C
Pa3IMYHBIMU OCHOBAaHUSIMU JJIi CPaBHEHHs 3HAUYCHUU Jorapudmuyueckon
GyHKIIMU, HAXOXACHHS OOJacTH OMpEJENCHUs M MHOXXECTBa 3HAYCHUH,
HauOOJIbIIET0 U HAMMEHBIIETO 3HAYCHUI.



['eomeTpuueckrie GUrypsl 1 UX CBOMCTBA

Abumypuenm oondxcen 3Hamb.

OCHOBHBIE CBOMCTBA M MPU3HAKHU (PUTYP HA TUIOCKOCTH;

CBOWCTBA: CMEXHBIX YIJIOB; BEPTUKAIBHBIX YIJIOB; NEPIEHIUKYIISAPA K
IIPSAMOI; CBOMCTBA YIJIOB IIPU JABYX MapaJUIEJIbHBIX IPSAMBIX U CEKYILEH;

MIPU3HAKU NAPAJUIEIIBHOCTH IPSMBIX;

IIPU3HAKU: PABEHCTBA TPEYIOJBbHUKOB; PAaBEHCTBA MPAMOYTOJIBHBIX
TPEYTOJIbHUKOB;

CBOWMCTBA W  MPHU3HAKU: PaBHOOEAPEHHOTO  TPEYroJbHUKA,
napajuiejgorpamMmma, MNpsSMOYTOJIbHUKA, poM0Oa, KBajapara, paBHOOEAPEHHOU
Tpareuuu;

CBOMCTBA: CPEIHEH JIMHUU TPEYTOJIbHUKA, CPEAHEN JIMHUU TPAIlCIUU;
MEJIMaH TPEYroJIbHUKA; BBICOT TPEYTOJbHHUKA; OMCCEKTPUCHI TPEYTOJIbHUKA;

TEOPEMBI: O CYMME YIJIOB TpPEYrOJIbHUKA; BHEIIHEM  yTIIE
TPEYTOJbHHUKA; COOTHOIIEHUN CTOPOH U YIJIOB TPEYrOJIbHUKA; COOTHOLIEHHUH
KaTe€Ta W TUMNOTEHY3bl, HAKJIOHHOW U TMEPHNEHIMKYIApa K MPSAMOM;
HEPABEHCTBE TPEYTOJIbHUKA;

teopembl: [ludaropa, obOparnyro Teopeme Iludaropa; o cpennem
IPOMOPUMOHAIBHOM  (CpEOHEM  T€OMETPUYECKOM) B MPSIMOYIOJBHOM
TpeyroiapHuke; Daseca; CHHYCOB;, KOCHHYCOB W CIEACTBUS W3 TEOPEMBI
KOCHHYCOB;

MPU3HAKU NTO100US TPEYTOIbHUKOB;

CBOMCTBA: KacaTeJIbHOM K OKPYXKHOCTH; OTPE3KOB KacaTEJbHBIX K
OKPY>KHOCTH, NPOBEACHHBIX M3 OJHOW TOYKH; OTPE3KOB IEPECEKAFOLIUXCS
XOpJZ; OTpe3Ka KacaTelIbHOM M OTPE3KOB CEKyLIeH, KOrJa KacaTellbHas U
CEKyILast MPOXOAAT Yepe3 OAHY TOUKY, B3ATYIO BHE OKPYKHOCTH;

MPU3HAK KaCaTEIbHOU K OKPYXHOCTH;

CBOWCTBA W IPU3HAKHU BIIMCAHHOTO YETBIPEXYTOJIbHUKA, OMHCAHHOTO
YEThIPEXYTOJbHUKA,;

TEOPEMBbL: 00 OKPYXHOCTH, OIMCAaHHOW  OKOJIO  TPEYroOJIbHUKA;
00 OKpY>KHOCTHU, BIMCAHHOM B TPEYTOJbHHUK;

AKCUOMBI CTEPEOMETPHUM U CIECACTBUA U3 HUX;

CBOWCTBA: MPU3MBbI, NapaUICICNUNeaa, NUPaAMHUIbI, YCEUECHHOU
MMAPAMU/IBI, TPABUIIBHBIX MHOTOTPAHHUKOB;

CBOKMCTBA TEJI BPAIICHUS HWJINHPA: KOHYCa, YCEYEHHOI0 KOHYyCa, Iapa
(cdepnr).

Abumypuenm 0ondxicer ymemsn.

OPUMEHSATH CBOMCTBAa (PUI'Yp Ha MJIOCKOCTH M OCHOBHBIE OTHOUICHUS
IJJAHUMETPUM TIPU PELIECHUU 3a/a4;

MPUMEHATh CBOWCTBA MPOCTPAHCTBEHHBIX (HUTYpD W OCHOBHBIC
OTHOILIEHUS CTEPEOMETPUH IIPH PEILICHUM 3a/1a4.



['eomeTpryueckre BeTUINHBI
Abumypuenm oondxcen 3Hamb.
OTpEJCIICHUs:  MHOTOYTOJbHUKA; JUArOHAIM  MHOTOYTOJBHUKA;
NIEpUMETPa MHOTOYTOJILHUKA; BBIITYKJIOTO MHOTOYTOJIbHHKA,;
(bOpMyIIBI 17151 HAXOXKIASHUS JUTMHBI OKPY>KHOCTH | TUTOIIAIA KPYTa;
CBOMCTBA IIJIOIIA/Iei MHOTOYTOJIbHUKOB,;
dbopMyIBI TUTOMIAU: TPEYTOJIbHUKA, TMPSIMOYTOJIBHOTO TPEYTOJIbHHKA,

PaBHOCTOPOHHETO TPEYroJIbHUKA, KBaJpara, IpsIMOYTOJIbHUKA,
napajuieiorpamMma, Tpameiuu, poM0a, Kpyra M €ro CeKkropa, MpaBUIbHBIX
MHOTOYTOJIbHUKOB;

CBOMCTRBO TUIOIIAJICH MOI00HBIX TPEYTOJIbHUKORB,;

CBOMCTBA BNUCAHHBIX YTJIOB, OMUPAIOLIMXCS HA OJHY U TY XK€ OYTY,
OMUPAIOIIUXCS HA THAMETD;

CBOMCTBA: TMEPIECHAUKYISPHBIX MPSIMBIX; MEPHEHIUKYISAPHBIX TPSIMON
U TJIOCKOCTH; IEPIEHIUKYJISIPHBIX TIJIOCKOCTEH;

TEOPEMY O TPEX MEPICHIUKYIISIpax;

dbopmynbl: TUIOMAAM OOKOBOM W TOJHOW TMOBEPXHOCTEH IPU3MBI,
IJIomaa OOKOBOM M TIOJIHOM TIOBEPXHOCTEH IMPABWIBHON IMHPAMUJIBI;
o0beMa MmapajuieNienuieia, TPU3Mbl, TUPaAMUIbL; TUIOMAAN cephl; 00bema
mapa; Ion@aad OOKOBOM M IOJHOM TOBEPXHOCTEH MMIMHApPA; Oo0beMa
HWJIMH]IPA; TUIOMAaad OOKOBOM M TOJIHOM TMOBEPXHOCTEHW KOHYycCa; oObheMma
KOHYCa;

Abumypuenm 0ondxicer ymemsn.

BBIYUCIISITh 3HAYEHUSI TEOMETPUYECKUX BEJIMYUH;

MPUMEHATh (POPMyINBI TUIOMATU OOKOBOW M TOJTHOM TMOBEPXHOCTEH
MPU3MBbI U IPABUIILHOW MUPAMUBI 111 PEUICHUS 33]1a4;

HaXxOAUTh PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEXIY
napasuieIbHBIMU TPSIMBIMU, PACCTOSTHUE MEX]Yy MapajuleIbHbIMU MPSIMON U
MJIOCKOCTBIO, PACCTOSIHUE MEXKAY MapaJIeTbHBIMU MIOCKOCTSIMU;

HAXOJUTh YTOJ MEXY IPSIMBIMU;

HaXOJUTh YroJ MEXKIY TMPSIMbIMH B TPOCTPAHCTBE, YTOJd MEXIY
NPSIMOU U TIOCKOCTBIO, YTOJI MEXKTY TIIOCKOCTSIMU;

npuMeHATh  GOpMyJbl  00BEMOB Tapajieienurneaa, NPU3MbI U
NUpaMUJIbI JIJIs1 PEIICHUS 33/1a4;

HaXOJUTh 00BEMBI U TUIOIIA/IA IOBEPXHOCTEH TEN BpaIlCHUS.

["'eoMeTpryecKre MOCTPOCHUS
Abumypuenm Oonxcer 3Hamb.
OCHOBHBIC OIEpaIiH, BHITIOJHIEMbIC IUPKYJIEM U JTUHEHKOHM.
Abumypuenm oondicen ymems.
pemarh OCHOBHBIE 3aJadyd Ha IMOCTPOCHHE C IMOMOIIBIO IHUPKYJS H
JINHEUKH;



CTPOUTH CEYEHHSI MHOTOTPAHHUKOB TJIOCKOCTHIO HA OCHOBAHUHU aKCUOM
Y CIEACTBHUI U3 HUX;

CTPOUTH CEYEHHSI MHOTOIPAHHUKOB INIOCKOCTHIO HA OCHOBAHUU TEOPEM
O MapAJIETbHOCTH MPSIMOM U TIOCKOCTH, MAapaIENbHOCTH MIJIOCKOCTEN;

CTPOUTHh CEYEHHUS [WIMHApPA IUIOCKOCTAMM, NapajUuieIbHON U
NEePHEHANKYISIPHON OCU HUIIUHAPA;

CTPOUTH CEYEHUE KOHYCA IIOCKOCThIO MapajlyIeIbHOW €ro OCHOBAHUIO;
IJIOCKOCTBIO, TPOXO/SIIEH Yepe3 BEPIIMHY U XOpAY OCHOBAaHUS KOHYCA.

COAEPXAHHNE YYEBEHOI'O MATEPUAJIA
Yucna 1 BBIYUCICHUS

Harypanbubie uncna. CrokeHue, BBIYMTaHUE, YMHOKEHUE U JCIICHUE
HaTypaibHbIX uyuceld. CpaBHEHHUE HaTypalbHbIX uucend. Ilpocteie u
cocTaBHble uucna. [lenurenb, KparHoe. YeTHble M HEYETHBIC YHCIA.
[Ipu3Haku genuMocTH Ha 2, 3, 4, 5, 9, 10. lenenue ¢ ocratkom. Paznoxenue
HAaTypaJbHOTO YHCJIa Ha NPOCThie MHOXUTeAU. OOIUA JeIUTENb,
HauOopIuid  0o0mmit aenutenb. OOmee KpaTHOE, HaWMEHbIee oOIee
KpaTHOE.

Llenbie yncna. J{elicTBUS HAJT LIEIBIMU YUCIAMU.

OObikHOBeHHbIE ApoOu. IlpaBuibHBIE U HEMpPaBWIbHBIE JIPOOHU.
OcHoBHOe cBoWcTBO JApoOu. CokpaiieHue OOBIKHOBEHHBIX JAPOOEH.
CpaBHeHHE OOBIKHOBEHHBIX JpoOeil. Omepauuu CI0XKEHUs, BBIYUTAHUE,
YMHOXXEHHUE U JIeJICHHUE OOBIKHOBEHHBIX JpoOei. CmeniaHHble 4ucia U
JNIEHCTBUSA C HUMU.

Hecstuunsie apobu. CpaBHEHHE AECATUYHBIX ApooOeit. Omnepanuu
CIIOKCHHMS, BBIUMTAHWE, YMHOXXCHHE | JICJICHHE JECATHYHBIX APOOCH.
OKpyTrJIeHUE YHCell.

Pannonanbnbie yncna. [eicTBus ¢ pallMOHAIIBHBIMU YHCJIAMU.

Nppaunonanbuele  uucna.  JlencrBurensHble  yucia.  Monyib
JNIEUCTBUTEIBHOTO YKCA. [ €OMETPUUECKUI CMBICIT MOYJIS.

IIpouentsl. [Iponopuus. OcHOBHOE cBOMCTBO mponopuud. [Ipsmas u
oOpaTHas TPONOPIMOHAIBHOCTD.

CrteneHb ¢ HaTYpaAJIbHBIM U HEIBIM TTOKa3aTEIEM.

Crenens ¢ palMOHAIBHBIM MTOKA3ATENEM.

Jlorapudm uncna. JleCATUIHBIN JOTapH(pM.

Panuan. Yucno .

Cunyc, KOCMHYC, TAHT€HC, KOTAHT'€HC MMPOU3BOJIBHOIO YIJIA.

ApKCUHYC, apKKOCUHYC, apKTAaHT€HC, apKKOTAHT'€HC YUCJIA.

Bripaxkenus u ux npeodpa3zoBaHus
UYucnoBsie BeIpakeHUs. AnreOpanueckue BbIpaxkeHus. T0XIECTBEHHO
paBHbIE BbIpakeHUsI. DOPMYIIbI COKPAILIEHHOTO YMHOXKEHHS:



a* —b*=(a-b)-(a+b);

(a+b) *=a’+2ab+b?;

(a—b) >=a’-2ab+b’.

OnHounen u MHoOrowieH. ClOXKEHUE, BBIUMTAHUE, YMHOXKEHUE
MHOT'OYJICHOB, JEJI€HNE MHOTOYIEHA HA ONHOWIEH. Pa3iioxkenne MHOro4ieHa
Ha MHOXUTENU. TOXIEeCTBEHHbIE TPEOOPA30BAHNS MHOTOUJICHOB.

KBagpaTHeii TpexwieH. Pa3nokeHWe KBagpaTHOIO TpexXwieHa Ha
JIMHEWHBIE MHOXKUTEIH.

Pammmonansubie apodu. OCHOBHOE CBOMCTBO ApoOu. [leWicTBus Han
anreOpandyecKuMH TpoOsSIMHU. ToxxnecTBeHHBIC npeodpa3zoBaHus
PalMOHAIBHBIX BBIPAXKEHU.

Kopens n-it crenenu (NneN, n > 2). OcHOBHBIC CBOWCTBA KOPHS N-i
crenenu. [IpeoOpazoBaHue BIpAKEHUH, COACPKAIIIMX KOPHU N-11 CTEMCHHU.

CooTHoOlIEHUSI M@Ky CHHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTAHT€HCOM OJIHOTO M TOTO ke yTriia (TPUrOHOMETPUUYECKHUE TOXKIECTBA).

@opMyIibl: PUBEACHUS, CYMMBl U Pa3HOCTU apryMEHTOB, IBOMNHOIO
apryMeHTa; MpeoO0pa3oBaHUsI CyMMbl U Pa3HOCTH TPUTOHOMETPUUYECKHUX
GbyHKIMIA B TPOU3BEIACHUE;

ToxxnecTBeHHbIEC MPEOOPA30BAHUS TPUTOHOMETPUUECKUX BBIPAXKEHUM.

CBoiicTBa cTeneHel ¢ HATYpaJIbHBIM U IIEJIbIM MOKa3aTEISIMH.

CBoiicTBa cTeNeHe! ¢ pallMOHAIBHBIMU MTOKA3aTEIISIMHU.

OcHOBHOE JIorapu(PMUYECKOE TOXKIECTBO.

Jlorapudm npousBeneHus, creneHu, yactuoro. Gopmyna nepexoaa ot
jorapudmMa ¢ OZHUM OCHOBAHUEM K JIOTapu(PMy ¢ IPYTUM OCHOBAHHUEM.

ToxnecTBeHHBIE  TpeoOpa3OBaHMS  BBIPAXKEHUW,  COJEpIKAIINX
JorapuMsl.

YpaBHEHUS U HEPABEHCTBA

VYpaBuenus. Kopenb ypaBHeHusi. PaBHOCUIIbHBIE YPaBHEHMUS.

JluHeriHOE ypaBHEHHME C OJHOW IEpEMEHHOW. PelieHue TUHEWHBIX
YPAaBHEHUM C OHOM ITEPEMEHHOM.

KBanparnoe ypaBaenue. @opmyiibl KOpHEH KBAAPATHOTO YPABHEHUS.

Teopema Buera.

PanmonanbHbIe ypaBHEHUS], CBOJISIIMECS K KBAAPATHBIM YPABHEHHUSIM.

HpoGHo-paliioHaIbHbIE YPABHEHMUS.

HNppanmonanbHbie ypaBHEHUS.

TpuroHoMeTpu4ecKue ypaBHEHHUS.

UucnoBble HEPABEHCTBA, MX T'E€OMETpPUYECKas HWHTEpPHpPETALHS.
CBOMCTBA YHCIIOBBIX HEPABEHCTB.

JInvHenHOEe HEpPaBEHCTBO C OJHOW IepeMeHHOU. PaBHOCUIIbHBIE
HEpPABCHCTBA. PellleHne JMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOM.
JIBOVHbIE HEpABEHCTBA.



KBagpatHeie HepaBeHcTBa. (CHCTEMBI KBaJpaTHbIX HEPABEHCTB,
pELIEHUE CUCTEM U COBOKYITHOCTE HEPABEHCTB.

PanmonansHbie HepaBeHcTBa. J[poOHO-pallMOHAIBHBIE HEPABEHCTBA.
Metoa MHTEpBaJIOB Ui PEIICHHS PAllMOHAJIbHBIX HEPABEHCTB.

Cucremsbl TMHEWHBIX, KBAJIPATHBIX, PAIIMOHAJIbHBIX YPABHEHUH C IByMS
MIEPEMEHHBIMU.

Cucrembl JMHEWHBIX, KBAJPATHBIX, PAIMOHAIBHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

[TokazaTenbHbIC U TOTapU(PMUUYECKHE YPABHEHUS U HEPABEHCTBA.

Koopaunatel u pyHKIIMH

JlunelHbIC U CTOJI0OYATHIC AUATPAMMEI.

Koopaunartsslii myd. KoopanHaTta TOUKH.

KoopaunarHas mnpsmas W NOpsSAMOYTOjbHas CUCTEMa KOOpPAMHAT.
OnpeneneHre KOOpAMHAT TOYKM HA KOOPAMHATHOM TPSIMOM M HA
KOOPJIAMHATHOU IUIOCKOCTHU. [TocTpoeHne TOUKH Mo ee KOOpAUHATAM.

PaccrosiHne Mexly IByMsl TOUKaMHU Ha KOOPJIAWHATHOM IIJIOCKOCTH.

[Tonsitue ¢ynkuuu. OO6nacTh omnpeneneHuss (QyHKIUA. MHOXKECTBO
3HaueHuil ¢pyHkumuu. Criocoosl 3amanus Qyukiuu. ['paduk ¢pynxuuu. Hymu
¢yakuuu. [IpomMexxyTKd 3HAKOMOCTOSIHCTBA. YETHOCTb W HEYETHOCTb
¢bynkuuu. [lepuoanunocts GyHkimu. Bo3pactanue u yObiBaHue (DyHKIUU.
Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Hanbouiblilee 1 HauMeHblllee 3HaYeHUs
(GyHKLIHMM HA IPOMEKYTKE.

JluneiitHoe ypaBHEHHE C JBYMs TIEPEMEHHBIMH M €ro Tpaduk.
YpaBHEHUS NPSIMON U OKPYKHOCTH.

®dyukuus y=ax + b, ee cBolicTBa U rpaduK.

k

®ynkuus y= X (kz0), ee cBoiicTBa U rpaduK.

Oyukmms y=ax“+bx+c (a # 0), ee cBoiicTBa 1 rpaduK.

DyHKIIUA y=X, €€ CBOMCTBA U TpaduK.

OyHKIUSA Y= Jx , €€ CBOMCTBA M rpaduK.

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

dynkuums y=a* (a>0,a# 1), ee cBoiicTBa 1 rpauK.

Oyukmus y= logax (a>0,a# 1), ee cBolicTBa U rpadukK.

®dynukuus y=sin X, ee CBOMCTBA U rpaduK.

OyHKI1MA y=COS X, €€ CBOMCTBA U rpaduk.

Oynkus y=1g X, ee cBoMCTBa U rpaduk.

OynHkus y=Ctg X, ee cBoicTBa U Tpaduk.

YucnoBas mocienoBaTebHOCTh. ApudMeTndeckass 1 TeOMeTpUIecKast
nporpeccur. DopMysibl N-r0 4WiIeHAa W CYMMbl N  TEPBBIX YICHOB
apu(pMETUIECKON U TEOMETPUUYECKON Mporpeccuu. beckoHewHo yObIBaromas



reoOMETpUYECKas IPOTPECCHS. XapaKkTepuCTUIECKUE CBOKCTBA
apu(HMETUIECKON U T€OMETPUUECKOMN TTPOTPECCHIA.

[IpousBogHas, ¢GU3WYECKUN CMBICT MPOU3BOAHON, T€OMETPUUYECKUU

CMbIC TIpou3BoaHOM. [IpaBuna Berumcienus npousBoansix: (cf)’ = cf’, (f +

(f)’_f:g-fg'

g = f + g, (fg) = fig + fg’, \8) & CBs3bp MEXKIy 3HAKOM

MPOU3BOAHON (PYHKIIMHU U €€ BO3PACTAHUEM WM YOBIBAHUEM.

['eomeTprueckue GUrypsl 1 UX CBOMNCTBA

Touka, npsiMast, IIIOCKOCT.

Jly4, OTpe30K, yroJl.

buccekrpuca yria.

BepTukanbHbi€ yIribl, CMEXKHBIE YTIIBL.

[TapaiutenbHbie  mpsMble.  [Ipu3HakM  MapaysieIbHOCTH — MPSAMBIX.
CBoiicTBa MapaJIEIbHBIX NPSAMBIX. [leprieHIUKyIsIpHbIE OPSIMBIE.

MHuoroyronsHuK. CTOPOHBI, YIJIbl, JUArOHAIU MHOTOYTOJIbHUKA.

TpeyronbHUK, €ero mMeauaHa, OuccekTpuca, BbicoTa. [IpsiMOyroybHbIN,
OCTPOYTOJIbHBIM, TYMOYTOJIbHBIM TPEyroabHUKU. CBOWCTBO OUCCEKTPUCHI
TpeyrojgpHuKa. CBOMCTBO MeAWaHbl TpeyrojbHUKAa. COOTHOLIEHUS MEXITY
CTOPOHAMHU U yTIIAMU IPOU3BOJIBHOIO U MPSIMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBeHCTBO TpeyrosnbHUKOB. [Ipu3Haku paBeHCTBa TPEYTOJIBHUKOB.

PaBHOOEIpEeHHBII TPEYTOJIbHUK. CaoiicTBa 151 IIPU3HAKU
pPaBHOOEIPEHHOT'O TPEYTOJIbHUKA.

PaBHOCTOpOHHUI TPEYTOJIBHUK.

Teopema Iudaropa.

[lepieHAMKYISp U HAKJIOHHAS.

Teopema Daneca.

[Togobue TtpeyrompHukoB. Koaddunment mnomobus. Ilpusnaku
moA00us TPEYTOJILHUKOB.

Cpennsis TMHUS TPEYTrOJIbHUKA U €€ CBOKCTBA.

Cymma yriioB TpeyrojibHMKa. BHEIIHWN yroa TpeyrojbHHKA.
HepaBeHCcTBO TpeyroyibHUKA.

Teopema cunycoB. TeopeMa KOCUHYCOB. Pelienue TpeyrojibHUKOB.

CBOMCTBO CEPEIMHHOrO NEPIEHIUKYIISIPA K OTPE3KY.

YeTbIpeXyroJbHUKU:  MapajulesIorpaMM,  OPsIMOYTOJIBHUK,  pOMO,
KBaJpaT, Tpaneuus.

CpenHsisi TUHUS Tpanelnu U €€ CBOMCTBA.

CymMa BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

OKpyKHOCTb U KpyT. X0Opaa, AMaMeTp, paauyc. Jlyra okpy>KHOCTH.

B3anmHoe pacrnonokeHue NpsMOW M OKpykHocTu. KacarenbHas u
CEKyILIast K OKPY>KHOCTH.



[{eHTpaJIbHBIE W BIMCAHHBIE YTJIbI.

3ameyaTenbHbIE TOUKU TPEyroyibHUKa. OKPYKHOCTh, OIUCAHHASL OKOJIO
TpeyrojbHuKa. OKpPYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

BrniucanHble U ONMCAHHBIE YETHIPEXYTOJIbHUKH.

[IpaBuibHBIE MHOTOYTOJIBHUKHU.

B3anMHO€e pacnonokeHne TOUEK, MPSIMbIX U TNIOCKOCTEH.

[TapannenbHpie mpsiMble B IpOCTpaHCTBE. [IpU3HAK mMmapanieabHOCTH
PSIMbIX.

[Ipsimas, napaiuienbHas MWIOCKOCTU. [Ipu3HaK nmapaaiebHOCTH MPSIMOU
Y TJIOCKOCTH.

CkpenBaromuecs: npsmbie. [Ipu3HaK CKpEIIMBAIOIMIMXCS MPAMBIX.
Yron Mexay MpsSIMbIMHU B ITIPOCTPAHCTBE.

[TapannenpHblie IIockocTU. [Ipu3HaK napaaierbHOCTH IIOCKOCTEN.

CBolicTBa MapajuIeNIbHBIX MPAMBIX U TIJIOCKOCTEN B IPOCTPAHCTRE.

[lepneHauKyASIpHBIE TIPSIMBIE.

IIpsmas, [EpIECHAUKYIApHAsA IJIOCKOCTH. IIpusnax
MEPIIEHAUKYJISIPHOCTH MPSIMOU U IIJIOCKOCTH.

IlepneHaukynsip W HaKJIOHHAs K IUIOCKOCTHM. Teopema 0O Tpex
MEPIICHAUKYISIPaX.

JIByrpanssbiil yrodi. JIMHENHBIA yroa ABYTPaHHOTO yTIIA.

[lepnenaukynsipaple  MIOCKOCTH. lIpu3HaK mEpNEeHAUKYISIPHOCTH
IJIOCKOCTEMN.

CBolicTBa NEPHEHIUKYISPHBIX MPAMBIX U TIJIOCKOCTEMN.

[Tpusma, npsimasi ¥ IpaBrIIbHAS OpU3MBbI, Napayuienenunen. [lupamuna,
MpaBUJIbHAS MUPAMU/IA. Y CEUEHHAs MUPAMU/IA.

Humuaap. OceBoe ceuenme mwimHApa. Pa3Beprka OOKOBOMU
MMOBEPXHOCTH LIWJIMHIPA.

Konyc. OceBoe ceueHue koHyca. Pa3BepTka OOKOBOM IMOBEPXHOCTU
KOHYyCa Y CEUEHHBIN KOHYC.

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

['eomeTpryueCcKre BETUUUHBI

JnuHa otpe3ka. Paccrosnue mexnay AByMms Toukamu. PaccrostHue ot
TOYKH J0 NPsAMOU. PaccTosiHre MEX Ty MapaJUIeIbHBIMU MPSIMBIMH.

Jnuua nomanou. IlepumMerp MHOTOyroiapHHKA.

JInHa OKPYKHOCTH U €€ TyTH.

[Imomaae kpyra u €ro cexropa.

N3Mepenust IEHTPpAIbHBIX U BIMCAHHBIX YTJIOB.

[lnomane urypsl. I[lnomanes TpeyrospbHUKA, MapauieIorpaMmMma,
NpsSIMOYTOJIbHUKA, poMOa, KBajpaTa, TpaneluH.



Paccrosane ot TOYkM 110 1IocKOocTH. PaccrosiHme  Mmexny
MapajuIeIbHBIMU NPSAMBIMU. PaccTosiHME MEXAy napajuleJbHbIMU NPSIMOU U
IJIOCKOCTBIO. PaccTossHue Mexay napaiebHbIMU IIJIOCKOCTSIMM.

Yron Mexay npsAMbIMUA. YTOJI MEXAY IMPAMBIMUA B IPOCTPAHCTBE. YTOJ
MEXKIY MNPsIMOUM M IUIOCKOCTBIO. Mepa ABYrpaHHOro yrya. YIrojll Mexay
IJTIOCKOCTSIMM.

[Imomaan OOKOBOMl M TMOJHOM MNOBEpXHOCTEH mnpu3Mbl. [lnomanb
OOKOBOM M MOJHOM MOBEPXHOCTEMN MPSIMOM MPU3MBI.

[Tmomaam 6OKOBOM 1 MOTHOM TOBEPXHOCTEH TTUPAMHU/IBI.

O6bem npusMbl. OObEM MUPAMUIBI.

[Tmomans chepsl.

[Tmomaam 60KOBOM 1 MOJTHON MOBEPXHOCTEN ITUIIUHJIPA.

[Tnomaam 6OKOBOM U MOJHOM MMOBEPXHOCTEH KOHYCA.

O6beMm mmmHApa. O6beM KoHyca. O0beM mapa.

['eomeTprueckue ocTpoeHus

[ToctpoeHne ¢ NOMOWIBID LUPKYJId ¢ JUHEUKH CEPEIMHHOIO
NEepPHeHANKYISIpa K OTPE3KY, YIJia, PABHOTO TAHHOMY, OMCCEKTPHUCHI yIIIa.

JleneHue oTpe3Ka Ha TPONOPLUHUOHAIBHBIC YaCTH.

CedeHust MHOTOTPAHHUKOB TJIOCKOCTSIMH.
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cpenHero oOpa3oBaHMsI C pyccKuM si3bikoM oOydenus / B.B. Kazakos. —
Munck: Haponnas acera, 2017.

10. T'eomeTpusi: yuebHoe mocoOue st 7 Kilacca yupexkaeHUN 00IIero
cpeaHero oOpa3oBaHUsA C PycCKuM si3bikoM oOyuenusi / B.B. Kazakos. —
Munck: Haponnas acsera, 2022.

11. Anrebpa: ydeOHOe mocobue s 8 Kiacca y4dpexAeHUH O0OIero
cpeaHero oOpa3oBaHUs C pycCKuM si3blkom oOyuenus / W.I'. Apednena,
O.H. [Tuprotko. — Munck: Hapoanas acsera, 2018.

12. T'eomeTpusi: yuebHOe mocoOue st 8 Kilacca yUpexkJAeHU 00IIero
cpeaHero oOpa3oBaHUsA C pycCKuM si3bikom obOyuenmst / B.B. KazakoB. —
Munck: Haponnas acsera, 2018.

13. Anrebpa: ydebHOe mocobue misga 9 kjacca yupexjeHUl oOIIero
CpeaHero o0Opa3oBaHUsl C pyccKuM si3bikoM oOydenus / W.I'. Apednena,
O.H. IIuprotko. — Munck: Haponnas acsera, 2019.

14. Teometpusi: yuebHOoe mocoOue st 9 kiacca yupexkaeHui 00IIero
cpemaHero oOpa3oBaHUsS C pycCKuM si3pikom obOyuenmst / B.B. KazakoB. —
Munck: Haponnas acsera, 2019.

15. CoopHuk 3amau mo anredpe: yuyeOHOe mocobue mang 7-9 kiaccos
YUpEXKICHUN 00IIero cpeiHero o0pa3oBaHus ¢ PyCCKUM S3bIKOM 00yueHus /
N.I'. Apednena, O.H. ITuprotko. — Munck: Hapoanas acsera, 2020.

16. Anrebpa: ydyeOHoe mocobue mis 10 kmacca ydpexaeHuil o01ero
cpeaHero oOpa3oBaHUs C pycCKkuM si3bikom oOydenuss / W.I'. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2019.

17. Coopuuk 3amau mo anrebpe: ydeOHOoe mocobme s 10 kmacca
YUPEKICHUN OOIIEro cpeaHero oOpa3oBaHMS ¢ PYCCKHUM SI3BIKOM OOYUCHUS
(6azoBerii u moBbIIIEHHBIM ypoBHU) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

18. I'eomeTpusi: yueOHoe mocodue i 10 kimacca yupexaeHuit o0mero
CpeaHero oOpa3oBaHUsI C PYCCKUM SI3bIKOM 0OyueHus (0a30BbId U
noBbIllieHHbI ypoBHU) / JILA. JlatotuH [u np.]. — MuHCk: Anykarbis i
BeIxaBaHHe, 2020.



19. Anrebpa: yuebHoe mocobue s 11 kimacca yupexaeHui o0Iero
cpeaHero obOpa3oBaHHMsl C pycCKHM si3blkom oOyuenus / W.I'. Apednesa,
O.H. ITuprotko. — Munck: Hapoanas acsera, 2020.

20. Coopuuk 3amau mo anreOpe: ydyeOHoe mocobuwe ang 11 kiacca
YUPEKJICHUN 00IIero cpeaHero oOpa3oBaHUsl C PYCCKUM SI3BIKOM OOyYEHUS
(OazoBeiii 1 moBbiIeHHBIM ypoBHH) / W.I'. ApedreBa, O.H. [IuproTko. —
Munck: Haponnas acsera, 2020.

21. Teometpusi: yuebHoe nocodue st 11 kimacca yupexaeHuit odmero
CpeIHEro o0O0pa3oBaHUS C PYCCKUM S3BIKOM 0OyueHHs (0a30BBIA W
noBbIIeHHBIA ypoBHU) / JI.A. Jlatotun [ np.]. — Munck: benopycckas
Ounukionenus umenu Ilerpycst bposku, 2020.

22. COOpHMK 3aJad IO TreoMeTpuu: yudeOHoe mocobue i 10 —
11 knacca ydpexxJIeHuil 00IIero CpeaHero oO0pa3oBaHUsl C PyCCKUM SI3bIKOM
oOyuenus: (0a3oBbli W TOBbIMIEHHBIA ypoBHU) / JL.A. Jlatotun, bB.Jl.
UYeboTtapeBckuili. — Munck: Haponnas acsera, 2021.



