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JUIS1 TIOJTy4€HHMS OOI1IeTO BBICHIETO

1 CIIEIMAJIbHOI0 BRICIIETO 00pa30BaHUS,

2023 rox

[TOACHUTEJIbHA A 3AITNCKA

[IporpaMMa BCTYNMUTENBHBIX HCIBITAHUKA TI0 YYEOHOMY TIPEIMETY
«MaremaTuka» TmpeAHa3HAYCHA HJs JUI, MOCTYMAIONUX B YUYPEKICHUA
BBICIIIETO O0pa30oBaHUs ISl TOJYYEHHUs OOIIEro BBICIIETO W CHEIHATBHOTO
BBICIIETO 00pa30BaHUsI.

TpeOoBanusi K TOATOTOBKE aOUTYpHEHTOB M COJEpKaHUE Y4eOHOTO
Marepuaga CTPYKTYpUPOBaHBI 110 OCHOBHBIM COJACP)KATEIbHBIM JIMHUSIM
y4eOHOoro npeaMera «MartemMaThkay.

TPEBOBAHUMA K ITOJAI'OTOBKE ABUTYPUEHTOB
Yuca u BBIYUCIICHUS

Abumypuenm oondxicer 3Hamv:

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

MpaBUjia OKPYTJICHUS HATYPAJTbHBIX YHUCEN, JECATUIHBIX APOOEH;

OCHOBHOE€ CBOMCTBO JIpo0U;

MpaBWJia BBIMOJHEHUS apuU(PMETHUUYECKUX ACHUCTBUN C pallMOHAIBHBIMU
YUCJIaMU;

0003HAYEHUSI YUCIIOBBIX MHOXECTB;

MpaBWwiIa HAXOXJEHHUS MPOLEHTA OT YKCJA, YUCIA MO €ro MpOLEHTY,
MPOIEHTHOT'O OTHOILICHUS] YUCET;

CBOMCTBA MPOIMOPLNH;

T€OMETPUUYECKUN CMBICT MOYJISI YUCIIA;

ONPEJEIICHUE U CBOMCTBA KBAJIPATHBIX KOPHEH;

OTpPEACIICHUSI CTENEeHEH C HaTypaIbHBIM, IEJIbIM U PaIMOHAIBHBIM
MOKa3aTeJIsIMHU;
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ompeesieHue jJorapudma guca.

Abumypuenm oondxicen ymemsn:

BBITIOJIHATh OIEpaIllid CJOKCHHS, BBIUUTAHWS, YMHOXCHUS, ICICHUS
JIEHCTBUTEIIbHBIX YHUCEIT;

HaXOJIUTh JCTUTEIN YNCIIa U KpaTHBIC YUCia; O0Ire IeTUTEeIN Yucell U
oOIue KpaTHbIE YUCeN; HAauOOBIITNNA OOIIUI JASIUTEIh 1 HaUMEHbIIIee 00IIee
KpaTHOE;

BBITIOJIHATH JIEJICHUE C OCTAaTKOM W MPEJCTABIISTH YUCIO B BUAE CYMMBI
OCTaTKa U MPOU3BEACHMS YacTHOrO | Jenutens (a=b - g+ r,rae 0 <r <h);

HAaxOJWTh 3HAYCHUS CTCMCHW 4YHCIa C HATypPaIbHBIM W  IEJIBIM
MOKa3aTeISIMU;

MIPUMEHATH MPABHIIA COKPAIIEHUS TPOOei;

CpaBHUBATH IPOOH;

BBITIOJIHATH TIPEOOpPa30BaHMsI YUCIIOBBIX BBIPAKEHUM C PAIIMOHAIBHBIMU
YHICJIaMU,

HaXOJIUTh MPOILIEHT OT YHWCIA, YUCIO IO €ro MPOLEHTY, MPOIEHTHOE
OTHOIIIEHNE YHUCET,

HAXOJIUTh HEU3BECTHBIN WICH MPOTIOPIINH;

OKPYTJIATh YUCIIA U PE3YIbTaThl BRIUUCICHUH C 3aIaHHON TOYHOCTHIO;

HAXOJIUTh MOJYJIb YUCIIA;

BBIYHCIIATh apU(PMETHUSCKUN KBAIPATHBIA KOPEHb W3 JIEUCTBUTEIHHOTO
YHUCIa;

BBITIOJIHATH  MPEOoOpa3OBaHUS M BBIUKUCIATH 3HAUYCHHUS] YUCIOBBIX
BBIPKECHUH, COJIEPIKAIINX OTIEPAIMIO U3BJICUCHUSI KBaIPATHOTO KOPHS;

NIEPEBOANTH I'PATYCHYIO MEPY YIJIOB B paIMAHHYIO U BBITIOJIHATH 00OpaTHOE
JICUCTBUE;

UCIIOJIB30BaTh CAMHUYHYIO OKPYKHOCTh I HAXOXIACHUS 3HAUCHUH
CHUHYyCa, KOCUHYyCa, TAHTeHCA U KOTAHTE€HCA 3a/IaHHBIX YTJIOB.

HAaXOJWTh YHCJIOBBIE 3HAYCHUS TPUTOHOMETPUYECKUX BBIPAKEHU,
WCITIOJIB3YS 3HAYCHUS CHHYCa, KOCUHYCa, TAHT€HCa U KOTAaHT€HCA MPON3BOJIHLHOTO
yTIa.

I+

BrIpaxkeHus 1 ux npeoopa3zoBaHuUs
Abumypuenm 0ondxicer 3Hamb.
(GOpMyJIBI  COKpAIIEHHOTO YMHOXXCHHS: KBaJApaT CyMMBI M KBajpaT
Pa3HOCTH JBYX BBIPAKEHUH; PA3HOCTh KBAJPATOB JIBYX BHIPAKCHHUIA,
MpaBUjia U AITOPUTMBI JEHCTBHI ¢ OJHOYJICHAMHA U MHOTOUYJICHAMU;
CIIOCOOBI Pa3I0KEHNS MHOTOWIEHA Ha MHOKHUTEIH;



npaBuja CIOKEHHs, BBIYMTAHUS, YMHOXKEHUS U JCIICHUS paliOHAIbHBIX
npo0eit;

IpaBujIa COKPAIICHUs pallMOHATIBHBIX IPOOeH;

OCHOBHBIE€ CBOMCTBA KOPHs N-1 CTEICHU;

COOTHOIIICHHUSI MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHTE€HCOM
OJIHOTO ¥ TOTO k€ yriia (TPUrOHOMETPUUECKHUE TOXK/IECTBA);

(dopMyJBl: TIPUBEACHHS, CYMMBI M Pa3HOCTH apTyMEHTOB, JBOMHOTO
apryMeHTa; mpeoOpa3oBaHMs CYMMbl M Pa3HOCTH TPUTOHOMETPUUECKHUX
(GyHKIIMN B IPOU3BE/ICHUE;

CBOMCTBAa CTENEHEM C HATypaJbHBbIM, LEIbBIM M PpalUOHAIHHBIM
MOKa3aTeJSIMU: YMHOXXEHHUE M JIeJICHUE CTETeHEH, BO3BEJCHUE CTENCHU B
CTEIIEHb, CTENICHb MTPOM3BEICHHSI i YaCTHOTO;

OCHOBHOE JIOTapU(MUYECKOE TOKIAECTBO;

CBOMCTBA JIOTapu(moB;

dbopmyity epexoia oT Jorapudpma ¢ OJJHUIM OCHOBaHUEM K Jorapudmy c
JIPYTUM OCHOBAHHUEM.

Abumypuenm 0onxcen ymems:

IPUBOJAUTH OJHOWIEH U MHOTOWIEH K CTaHAAPTHOMY BHIY, BBHITIOJHSTH
omepalvy ¢ OJHOWICHAMHW U MHOTOWICHAMH: YMHOXKEHUE, JCICHHE W
BO3BEJCHHE B CTENEHb OJHOYJICHOB, MPUBEACHUE TOJOOHBIX CllaraeMbIX
MHOTOWIEHa, YMHOXCHHE W JIeJICHUE MHOTOWICHAa Ha OJHOYJICH, CJIOXCHUE,
BBEIYMTaHUE, YMHOKEHUE MHOTOUYJICHOB,;

MPUMEHATHh (HOPMYJIBI COKPAIIEHHOTO YMHOXEHHS ISl TOXKIECTBEHHBIX
peoOpa30BaHNii MHOTOUYJICHOB;

pacKJaabIBaTh MHOTOYJIEHBI HA MHOXHUTEIM CIOCOOAMU: BBIHECEHUS
oOIIero MHOXHWTENS 3a CKOOKM, TPYNIUPOBKU, NPUMEHEHUS (POpMyI
COKpPAIICHHOTO YMHOXKEHHS: KBaJpaTa CyMMbI M KBaJpaTa pPa3HOCTH IBYX
BBIPOKCHUH; pPAa3HOCTH KBaJApaTOB JBYX BBIPAXCHUH; pacKIaIbIBaTh
KBaJPAaTHBIN TPEXUJICH HA MHOKHTEIIH;

HaXOJIUTh 00JIACTh ONPEICIICHNSI BBIPAXKEHUS C IEPEMEHHOM;

BBITIOJTHATH OTIEPAIIAU C PAIMOHATBHBIMH JIPOOSIMHU;

HAaXOJWTh 3HAYCHUE BBIPAKEHUS C TEPEMECHHBIMA TPU 3aJaHHBIX
3HAYCHUSIX TEPEMEHHBIX;

WCIIOIb30BaTh 3aKOHBI aAPU(DMETHUECKUX JEUCTBUM [JIs YIPOIICHUS
BBEIYHCIICHUH ¥ MPpeoOpa30BaHus BEIPAKCHUM;

BBIYHCIIATH KOPSHB N-1 CTENIEHU W3 ICUCTBUTEIHLHOTO YHCIIA;

BBITIOJIHATh ~ TOXKJCCTBEHHBIE  TPEOOPa30BaHUS  pallMOHAIBHBIX U
UPPAMOHAIILHBIX BBIPAXKEHU;

HAaXOJWTh YHCJIOBBIE 3HAYCHUS TPUTOHOMETPUYECKUX BBIPAKEHUN,
WCIIONIB3YSl 3HAYCHHUS TPUTOHOMETPUYECKUX (PYHKIIMA W COOTBETCTBYIOIIHE

bopmyIbL;



BBITIOJHATh  TOXKJECTBEHHBIE TIPEOOpPa30BaHUS TPUTOHOMETPUUECKUX
BBIPQKEHUH C IIOMOIIIBIO TPUTOHOMETPHUECKHUX (HOPMYIT;

NPUMEHSTh CBOWCTBA CTENICHEH ¢ HATYpaIbHBIM, IIEJIBIM U PalliOHAIBHBIM
MOKa3aTeSIMU  JUIsl  BBIYMCIICHHWS] 3HAYEHWW YHUCJIOBBIX BBIPAXKCHUH U
peoOpa30BaHUs BHIPAKEHUM;

MPUMEHATh OCHOBHOE JIOTApU(PMHUYECKOE TOXKICCTBO WU  CBOWMCTBA
jorapu(MOB JIJIsl yIPOIIEHUS BRIpaKCHUH.

BBITIOJHATh ~ TOXKJCCTBEHHBIC  IMpPeoOpa3oBaHUS  IOKA3aTeIbHBIX |
JorapuMUIECKUX BBIPAKEHUH.

YpaBHEHUS U HEPABEHCTBA

Abumypuenm oondxicer 3Hamb.

CBOMCTBA YUCJIOBBIX HEPABEHCTB;

CIIOCOOBI PEIICHUS CUCTEM JIMHEHHBIX YPAaBHEHUH C IByMSsI IEPEMEHHBIMU;

BU/JIbl KBAJIPATHBIX YPaBHEHUI;

dbopMynbl:  AUCKPUMUHAHTA  KBaJpPaTHOTO  ypaBHEHHUS,  KOPHEM
KBaJ[paTHOTO YPaBHECHMUS;

Teopemy Bueta (npsmyro u oOpaTHyo);

aJITOPUTM MPUMEHEHHUS] METOAa UHTEPBAJIOB;

OCHOBHBIEC METO/IbI PEIICHUS UPPALIMOHAIBHBIX YPAaBHCHUN;

dbopMyIIbl pelieHust IPOCTEUIIINX TPUTOHOMETPUUECKUX YPaBHEHUM.

Abumypuenm 0onxiceH ymemsn:

pelaTh JMHEHbIE, KBAIPATHBIC, YPABHEHUS U CBOJSIINECS K HUM;

pelmarbh CHUCTEMbl M COBOKYIMHOCTH JIMHEWHBIX HEPABEHCTB C OJIHOU
MIEPEMEHHOM;

pemars ApoOHO-pallMOHATBHBIC YPaBHEHNUS,

peuiaTh TBOMHbIC HEPABEHCTRA,;

pelIaTh HEPaBEHCTBA METOJOM UHTEPBAJIOB;

peniaTh KBaJIpaTHbIC HEPABEHCTBA U CBOJISIIUECS K HUM;

peniaTh CUCTEMbI M COBOKYITHOCTH HEPABEHCTB, COJICPIKAIIINE KBAIPATHBIC
HEPABEHCTBA,

pemarh IpoOHO-palliOHaIbHBIE HEPABEHCTBA METOIOM UHTEPBAJIOB;

pelaTh CUCTEMbI YPAaBHEHHU C IBYMS IEPEMEHHBIMU;

pelaTh UppalMoOHAIbHbIE YPABHEHUS,

pelIaTh NPOCTEUIINE TPUTOHOMETPUUYECKHE YPAaBHEHUS SIn X = a, COS X =
a,tgx = a, ctgx = a v ypaBHEHUs1, CBOASIIUECS K HUM (METOAaMU Pa3I0KEeHUS
Ha MHOXUTEJHU, 3aMEHOM NEPEMEHHOW), OAHOPOJHBIE TPUTOHOMETPUUYECKHUE
ypaBHEHUS;

pelaTh MoKa3aTelibHble U JOorapu(pMUUECKUe YpaBHEHUS HA OCHOBaHUU
CBOWCTB TMOKa3aTelibHOM U JorapupMuueckod (QyHKIUH, € TOMOIIbIO
Pa3JIOKEHUS] HA MHOYKUTEIIH, 3aMEHOW MIEPEMEHHOM;

pemaTh OJHOPOIHbIE TOKA3aTEIbHBIE YPABHEHHS;



peniaTh rmokasaTesbHble U JorapupMuueckue HepaBeHCTBa HA OCHOBAHUU
CBOWMCTB TIOKa3aTeIbHOM W JorapudMudeckor «GyHKIUH, ¢ TOMOIIBIO
PA3II0)KEHUSI HA MHOYKUTEIIN, 3aMEHOM NMEPEMEHHOM;

MPUMEHATh TpadUUYECKyl0 HHTEPIPETAIUI0 PpeIIeHUs ypaBHEHUH,
HEPaBEHCTB M CHCTEM YPAaBHCHHI M HEPABEHCTB;

pemaTh TEKCTOBBIC 3a/auyd apu(PMETHIECKUM CIIOCOOOM, C TOMOIIBIO
ypaBHEHW, HEPABEHCTB M UX CHCTEM.

Koopaunatel u QyHKIIUM

Abumypuenm oondicer 3Hamb.

AJITOPUTMBI IOCTPOCHHUS TpaduKa JMHEHHOM, KBaIpaTUIHON (DYHKITUH;

QIrOPUTM TOCTPOCHMS TrpaduKa JMHEHHOTO YpPaBHEHHS C JABYMs
NePEMEHHBIMU;

CBOICTBA U rpauKy QyHKIUHA Y = S (k#0),y=x%y=|x|,y =x;

npaBujia MOCTPOEHUs TpaPuKOB (PYHKIIMU C TTOMOIIBIO TPe0Opa30BaHMUIA;

dbopMyTy IIUHBI OTpE3Ka C 3aJJaHHBIMU KOOPAMHATAMH KOHI[OB.

YpaBHEHUE OKPYKHOCTH;

dbopMynBIl N-TO YJ€HA W CyMMBI N TEPBBIX WICHOB apu(PMeTHUYECKOM
Y TEOMETPUYECKON IIPOTPECCHU;

XapaKTEPUCTUUYECKUE CBOMCTBA apU(PMETUYECKOW U F€OMETPUUYECKOU
IIPOrPECCUM;

bopmyTy CyMMbl OECKOHEUHO yOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUH;

CBOMCTBA TPUTOHOMETPUIECKUX (DYHKITHH;

MpaBWIa HAXOXKIAEHUS MPOU3BOJAHON CYMMBbI, pa3HOCTH, MPOU3BEACHUS,
YacCTHOTO (YyHKIIHIA;

CBSI3b MEXAYy Bo3pacTaHueM (yObiBaHMEM) (QYHKIIUM U 3HAKOM €€
IIPOM3BOHON;

(u3HUECKU U TEOMETPUUYECKHUI CMBICI TPOU3BOIHOM;

OTpeJIeJICHUE U CBOMCTBA MOKA3aTeIbHON (QyHKIINH;

oTpeJieJICHHEe U CBOMCTBA JIoTapu(pMudeckoil GyHKINH;

Abumypuenm 0ondicen ymems.

n300paxaTh TOYKY Ha KOOPAUHATHOM IJIOCKOCTH MO €€ KOOPAUHATAM U 110
3aIaHHOM B KOOPJMHATHOW IJIOCKOCTH TOYKE HAXOAUTh €€ KOOPAUHATHI;

UHTEPIPETUPOBATH U MPEoOPa30BbIBATH MHPOPMAIIUIO, TTPEICTABICHHYIO
B Ta0muuax M JAuarpaMMax, OTPaKAIONIYI0 CBOWCTBA U XapaKTEPUCTUKU
peanbHBIX MPOLIECCOB U SIBICHUM;

UCIOJIb30BaTh HMH(OpMALIMIO, TPEACTABICHHYI0 B BHJAE TaOIUl U
JMarpaMm, JiJisi COCTaBJICHUS U PELICHUS 3a]1ay4;

CTPOUTH IpaUKU TMHENHOU, KBAJIPATUYHON (DYHKIIUIA;

CTPOUTH I'pa(UKHU JTUHEHHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU;

CTPOUTH rpauKn GyHKIUH y = g (k#0),y =x3y= x|,y =Vx;



HAXOJIUTh: 00JIaCTh OTMPE/ICTICHUS U MHOKECTBO 3HaYEHUN (YHKIIMH; HYJTU
GyHKIMM;  TPOMEXKYTKH  3HAKOIMOCTOSHCTBA  (DYHKIMHU;  MPOMEXKYTKH
BO3pacTaHus W YObIBaHUS (DYHKIIUH;

WCIIOJIb30BaTh  OINPEACIECHUS YETHOM, HEYETHOM, NEePUOIAUYECKOU
GyHKIUT;

cTpouTh Tpaduku QyHKIMH: y = f(x = a), y = f(x) £ b, &, bER ¢ momonibI0
npeoOpazoBanus rpaduka Gyuakmun y = f(X);

3aMKChIBATh YPAaBHEHHUE OKPY>KHOCTH C 33JIaHHBIM IIEHTPOM U PaJNYCOM;

HAXOJUTh AJUHY OTpPe3Ka, 3Hasi KOOPAUHATHI €r0 KOHIIOB;

OPUMEHTH: (POPMYJIBI N-TO YJieHa JJI ONpEAeNICHUs] YieHa MPOrpeccuu
[0 €0 HOMEPY U HOMEpa ujieHa MpPOTPECCUU; OINpEeAeNICHUs pPa3HOCTU
apuMeTHUecKOl MPOrpeccud M 3HAMEHATENsl TeOMETPUUYECKON MPOrpeccuu;
XapaKTEePUCTUYECKUE CBOWMCTBA ISl OMPENETICHUsI BUJIa MOCJIEI0BATEILHOCTH,
pelieHus 3a/1a4 Ha OThICKAaHUE AJIIEMEHTOB MPOTPECCHIA;

HaxOJIUTh CYMMY O€CKOHEYHO yOBIBAIOLIEH T€OMETPUUYECKON TPOTPECCUU;

CTPOUTHh TpaduKH TPUTOHOMETPUUECKHX (YHKIUA W TPUMEHATh HX
CBOMCTBA,;

MIPUMEHSATH MPABUIIA JUTSI HAXOXKIACHUS TPOU3BOIHBIX (DYHKITHIA;

HAXOJIUTh 3HAYCHUS TIPOU3BOJHOM B TOUKE;

OMpEeNEeNsTh  MPOMEXYTKA  MOHOTOHHOCTH, TOYKH  JKCTPEMyMa,
KCTpEMyMbI QyHKIINH;

CTPOUTH TpaUKH MOKA3aTEIHHOU (DYHKIIUHU C PA3TNYHBIMU OCHOBAHUSIMU;

IPUMEHSATH CBOWCTBA M rpadKH MOKa3aTeIbHON (DYHKIIMH C Pa3INIHBIMHU
OCHOBAHUSIMH JIJIs1 CPAaBHEHUS 3HAUYECHU I TTOKA3aTeIbHOU (PYHKITUH, OTIPEACTICHUS
MHO’KECTBA 3HAUCHUH, HANOOIBIIIET0 U HAUMEHBIIIETO 3HAYCHHI;

cTpouth Trpaduku JorapudMuUeckol (YHKIUHM C  pa3IudYHBIMU
OCHOBAaHUSIMU;

MPUMEHATh CBOWCTBA W Tpaduku norapupmMuyeckod GyHKIHH C
pPa3IMYHBIMU OCHOBAHHUSIMU IS CPAaBHEHWSA 3HAYCHUH JIOrapu(pMUYECKOU
GYHKIIMK, HAXO0XKACHUS O0JIaCTH ONpEeNeICHUs] M MHOXKECTBa 3HAYCHUH,
HauOOJIBIIETO U HAUMEHBIIIETO 3HAYCHUH.

['eomeTpuyeckue GUrypbl 1 UX CBOMCTBA

Abumypuenm 00/131cen 3Hamy

OCHOBHBIEC CBOMCTBA M MPU3HAKHU (PUTYP HA TJIOCKOCTH;

CBOMCTBA: CMEXHBIX YIJIOB; BEPTUKAJIBHBIX YIJIOB; MEPIHCHAUKYJAPA K
MPSAMOM; CBOMCTBA yTJIOB TP JBYX MAPAJUICIIbHBIX IPSAMbBIX U CEKYILEH;

MPU3HAKY MAPAUICIIbHOCTH MPSIMBIX;

MPU3HAKWA: PABEHCTBA TPEYTrOJbHUKOB; PABEHCTBA MPAMOYTOJIbHBIX
TPEYTOJIbHUKOB;



CBOICTBa u IPU3HAKU: paBHOOEIPEHHOTO TPEYTrOJbHUKA,
napajuiesiorpaMma, MpsSMOYTOJIbHHKa, poMOa, KBajpara, paBHOOEIPEHHOMU
Tparneuy,

CBOMCTBA: CpEeIHEH JMHUW TPEYroJbHUKA, CPEAHEH JMHUU TpPATCIUu;
MeJMaH TPEYTOJIbHUKA;, BBICOT TPEYTOJbHHUKA; OMCCEKTPUCHI TPEYTOJbHUKA,;

TEOPEMBI: O CYMME YTJIOB TPEYTOJIbHUKA, BHEITHEM YIJIE TPEYTrOJbHUKA,;
COOTHOIIICHUH CTOPOH W YTIJOB TPEYroJbHUKA, COOTHOIICHWH KaTreTa u
TMIIOTEHY3bl, HAKJIOHHOW W TEPICHIUKYJSApa K TMpsSMOH; HEPaBEHCTBE
TPEYTOJIbHUKA;

teopeMmbl: Iludaropa, obparnyro Teopeme Iludaropa; o cpegnem
IPOMOPIMOHATBPHOM  (CPEIHEM  TEOMETPHUYECKOM) B MPSAMOYTOJbHOM
TpeyroinpHuke; @ajneca; CHHYCOB; KOCHHYCOB WU CJIEJCTBUS U3 TEOPEMBbI
KOCHHYCOB;

MIPU3HAKY TTO00HS TPEYTOIHLHUKOB;

CBOMCTBA: KacaT€JIbHOM K OKPYKHOCTH; OTPE3KOB KAaCATEIbHBIX K
OKPY>KHOCTH, MPOBEJICHHBIX U3 OJTHON TOYKH; OTPE3KOB IMEPECEKAIOIINXCS XOPI;
OTpe3Ka KacaTelbHOM M OTPE3KOB CEKyIeH, KOrja KacaTellbHas U CeKyIlas
MPOXOJAT Yepe3 OJHY TOUKY, B3SITYIO BHE OKPY>KHOCTH;

MPU3HAK KacaTelbHON K OKPYKHOCTH;

CBOMCTBA W NMPHW3HAKH BIMCAHHOTO YETHIPEXYTOJbHUKA, OMHCAHHOTO
YEeTBIPEXYTOJIbHUKA;

TEOpEeMBbl: 00 OKPY)XHOCTH,  ONHCAHHOW  OKOJO  TPEYTrOJbHUKA;
00 OKPY>KHOCTHU, BIMCAHHOW B TPEYTOJbHUK;

aKCHOMBI CTEPEOMETPHUHU U CIACACTBUS U3 HUX;

CBOMCTBA: IPU3MBI, TTapajuieNenuIieia, MMPaMuIbl, yCEUeHHON MUPaMHUIbI,
MPaBUILHBIX MHOTOTPAHHUKOB;

CBOICTBa TeJ BpalleHHS NUIUHAPA, KOHYyCa, YCEYCHHOTO KOHYyca, Iapa
(cdepnr).

Abumypuenm 0onxicer ymemsn:

IPUMEHSATH CBOWCTBa (PUTYpP Ha TUIOCKOCTH W OCHOBHBIC OTHOIICHHS
TJIAHUMETPUH;

MPUMEHATH CBOMCTBA MPOCTPAHCTBEHHBIX (DUTYP M OCHOBHBIC OTHOIICHUS
CTEPEOMETPHH;

MPUMEHATH PA3IMYHbIE METOIBI JJIS PEIICHUS TEOMETPUUSCKUX 3a1ad.

['eomeTprueckre BeTUIHHBI
Abumypuenm 0ondicer 3Hamb.
OTpeJIeJICHUS: MHOTOYTOJIbHUKA; IMaroHaIM MHOTOYTOJIbHHKA; IepUMeTpa
MHOTOYTOJIbHHUKA; BBITTYKJIOTO MHOTOYTOJIBHUKA;
(bOpMyITBI 17151 HAXOXKIEHUS JTMHBI OKPYKHOCTH M TUTOIIAN KPYTa,;
CBOMCTBA IJIOMIAJEd MHOTOYTOJIbHUKOB;



dbopMyIbl TUIOHIAAN: TPEYrOJbHUKA, MPSIMOYTOJIBHOTO TPEYTroJbHUKA,
PaBHOCTOPOHHETO TPEYTOJIbHUKA, KBaJIparTa, IpSIMOYTOJIbHUKA,
napajiejorpaMma, Tpamnenud, pomba, Kpyra M €ro 4acteil, MNpaBHIbHBIX
MHOT'OYTOJIbHUKOB;

CBOMCTBO IUIOLIAJEH OI00HBIX TPEYTOJIbHUKOB;

CBOWCTBA BIIMCAHHBIX YTJIOB, OMUPAIONIMXCS HA OAHY U Ty XK€ AYTY,
ONMPAIOIINXCS HA TUAMETP;

CBOWCTBA: MEPHECHAUKYISPHBIX MPAMBIX; MEPIEHANKYISPHBIX OPSIMON U
MJIOCKOCTH; NEPIEHAUKYIISIPHBIX MJIOCKOCTEN;

TEOPEMY O TPEX MEPIECHINKYISIPax;

dbopMyIIBL: TII0IIA I OOKOBOM M ITOJTHOM IMMOBEPXHOCTEH MPHU3MBI; ILTOIIATN
OOKOBOM M TIOJHOW MOBEPXHOCTEH MpaBUJIBHOM MNHpPaMHUIbl; O0bEMa
napajuieJenumnena, Npu3Mbl, MUPaMHUAbL; IUIomanu cdeppl; oObeMa Iapa;
mIomaau OOKOBOM M TOJIHOM MOBEPXHOCTEH IUIMHIpA; 0O0beMa IUIUHJIPA;
101 OOKOBOM M MOJIHOM MOBEPXHOCTEN KOHYyCa; 00beMa KOHYCa;

Abumypuenm 0onxcen ymems:

BBIYUCIISITh 3HAYEHHS] TEOMETPUUECKUX BEJIMYHH;

OpUMEHATH (HOPMYJIBI IIJIOMIAA OOKOBOM M TIOJHOW MOBEPXHOCTEH
MPU3MBbI U IPABUIIBHOW MUPAMUBI I PELICHUS 3a]1a4;

HaXOAUTh PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXKIY
napajuieibHBIMU MPSIMBIMU, PACCTOSIHUE MEXIY TMapajuleIbHbIMU TMPSIMON U
IJIOCKOCTBIO, PACCTOSIHUE MEXKAY NapaJUIEIbHBIMU TIOCKOCTSIMM;

HaXOAUTh YTOJ MEXy PSMBIMH;

HaXOAUTh YroJl MEXAY MPSIMBIMU B IPOCTPAHCTBE, YTOJI MEXKAY NPSIMOU U
IJIOCKOCTBIO, YTOJ MEX/y TUIOCKOCTSIMU;

MPUMEHATHh (POopMyIibl 0OBEMOB TapajuieNenuIea, TPU3Mbl U MUPAMHUIBI
IUISl pELIEHU 3a1aY;

HaXOJIUTh 00BbEMBI U TIJIOIIA M TOBEPXHOCTEN TEJ BpalllCHHUS.

['eomeTpruueckue MOCTPOCHUS

Abumypuenm 00/131cen 3Hamy

OCHOBHBIC OTIEpaIliH, BHIMOJHICMBIC ITUPKYJIEM U JIMHCHKOM,

ATaIbl PEIICHUS 3a7a4 Ha MTIOCTPOCHUE;

Abumypuenm 0ondicen ymems.

pemiaTh OCHOBHBIE 3aJayll Ha IIOCTPOCHHE C IOMOIIBIO ITUPKYJIS U
JINHEHKH;

CTPOUTH CEUCHHS MHOTOTPAaHHUKOB TUIOCKOCTHIO HA OCHOBAaHUHU aKCHOM U
CJICJICTBUU U3 HUX;

CTPOUTH CCUCHHUS MHOTOTPAHHHKOB IIJIOCKOCTBIO HA OCHOBAHUHU TEOPEM O
napajuieIbHOCTH MPSMOU M INIOCKOCTH, apaIeIbHOCTH TIOCKOCTEH;

CTPOMTh  CEUCHHS [WJIMHApPA  IUIOCKOCTSAMH, TMapajUICAIbHOW U
MEePIICHIUKYJISIPHOM OCH ITUIIUNHIPA;



CTPOUTh CEYEHUE KOHYCA IJIOCKOCTBHIO MapajliebHON €ro OCHOBAHUIO;
IJIOCKOCTBIO, TPOXO/ISIICH Yepe3 BEpIIMHY KOHYca.

COHEPXXAHHUE YUEBHOI'O MATEPHUAIJIA
Yucna v BBIYUCIICHUS

Harypanbubie uncia. CrnokeHue, BbIUMTAHWE, YMHOXKCHUE U JICJICHUE
HaTypaidbHbIX uncend. CpaBHEHUE HATypalibHBIX unceln. [IpocThie U cocTaBHBIC
yucia. Jlenurens, kpatHoe. UeTHble M HEYETHBIE yncia. [Ipu3Haku nenmmMocTu
Ha 2, 3,4, 5,9, 10. Jlenenue ¢ octaTkoM. PaznoxkeHrne HaTypajlbHOTO YUCIIa Ha
npocThie MHOXHUTETU. OOIUH IenuTeNlb, HAUOOJIBIINK OOIMA JIEIUTENb.
OO6miee kpaTHOE, HAMMEHbIIIEE 00IIee KpaTHOE.

Llenpie uncna. J/IelcTBUA HAA LEIBIMHA YHCIAMM.

OObIkHOBEHHBIE qpoOu. [TpaBunbHbIE U HeNpaBUIIbHbBIE ApoOu. OCHOBHOE
cBoiicTBO podu. CokpaileHne OOBIKHOBEHHBIX ApoOei. CpaBHeHuUe
OOBIKHOBEHHBIX JpoOeil. Onepainuu CI0XEHUs, BbIYMTAHUE, YMHOXXCHHE U
JeJeHne OOBIKHOBEHHBIX IpoOei. CMeraHHbIe Yncia U JSHCTBUS HaJl HUMHU.

Hlecarnunsie  npoou. CpaBHEHHE JECATHYHBIX Jpobeir. Omneparuu
CIOKCHHS, BBIUMTAHUE, YMHOXXCHHE U JICJICHUE JCCITUYHBIX JAPOOEH.
OKpyTJiIeHUE YHCel.

PaunonanbHble uncna. /JencTBus Hag pallOHAJIbHBIMU YUCIIAMU.

Uppauuonaneueie  uyucna.  JeucrtBurenbHple  uucia.  Moayib
JNEUCTBUTEIBHOIO Yucia. [ €OMETpUYECKUN CMBICT MO JIA.

[Tpouentsl. IIponopums. OcHoBHOE cBoiicTBO mponopuuu. [Ipsimas u
oOpaTHas MPONMOPIUOHAIBHOCTD.

CrterneHb ¢ HATYpaIbHBIM U IEIBIM ITOKa3aTeJIEM.

CrerneHb ¢ pallMOHAIBLHBIM MOKA3aTEJIEM.

Jlorapudm uucna. Jlecsatuunblii Jorapudm.

Pamuan. Yncno .

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCJIA.

ApPKCHHYC, apKKOCUHYC, apKTaHT'€HC, ApPKKOTAHT€HC YUCJIA.

Bripaxkenus u ux npeodpa3zoBaHus

Yucnosbie BbIPpAXKCHUAI. Aﬂre6pa1/1quKI/Ie BbBIPpAKCHUA. TO)KI[CCTB@HHO
PaBHBIC BbIPpAKCHUA. q)OpMy.]'IBI COKpPAIICHHOI'O YMHOKCHHA:

a’ —b*=(a—b)-(a+b);

(a+h) 2=a?+2ab+b?;

(a—b) 2=a?-2ab+b?.

OI[HO‘-IJ'IGH n MHOT'OYJICH. CJ'IO)KGHI/IC, BBIYUTAHHUC, YMHOXCHHUC
MHOTI'OYJICHOB, ACJICHHUC MHOI'OYJICHA HA OJTHOYJICH. Paznoxxenne MHOTOUJIEHA HA
MHOXHUTCIIA. TO)KI[GCTBGHHBIC HpeO6p330BaHI/IH MHOT'OYJICHOB.

KBaHpaTHBIﬁ TPCXYJICH. Pasznoxenue KBaApPAaTHOIO TPCXYIJIICHA Ha
JIMHEWHEIE MHOKUTEIN.



Parmmonansubie apo6u. OcHOBHOE CBOMCTBO JpobOu. JleWicTBusS Han
anredpandeckumu apoosimu. ToxxecTBeHHbIC TPeoOpa3oBaHUs PAlIMOHAIBHBIX
BBIPAKCHUU.

Kopenp n-ii crenenn (NeN, n = 2). OcCHOBHbIC CBOHCTBA KOPHS N-i
crenenu. [IpeoOpazoBaHue BIpaXEHHH, COASPKAIIUX KOPHU N-i CTEIICHM.

CooTHOIIEHUSI MEXKy CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT'€HCOM
OJIHOTO M TOTO € yIJjia (TPUrOHOMETPUYECKUE TOXKIECCTBA).

@opMyJibl: TPUBEICHUS, CYMMbl W PAa3HOCTH apryMEHTOB, JIBOMHOTO
apryMeHTa; mpeoOpa3oBaHMs CYMMbl M Pa3HOCTH TPUTOHOMETPHUUECKHUX
(GyHKIIUN B IPOU3BE/ICHUE;

ToxxnecTBeHHbIE MPeOOpPa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUM.

CBoiicTBa cTeNEHe ¢ HATypaJIbHBIM U IIEJIbIM MOKA3aTESIMH.

CBoiicTBa cTeNeHe! ¢ pallMOHAIBbHBIMU MTOKA3aTEIISIMHU.

OcHoBHOE JIorapu(PMUIECKOE TOKIECTBO.

Jlorapudm mpousBeneHus, crenenu, yactHoro. dopmyna mepexona OT
jorapudma ¢ OJHUM OCHOBaHUEM K JIOTapu(My ¢ IpYyTUM OCHOBAHHUEM.

ToxaecTBeHHBIEC MPE0OPA30BAHNUS BRIPAKEHUN, COAEPIKAIIUX JOTapU(MBI.

YpaBHEHUS U HEPABEHCTBA

VYpaBaenus. Kopenb ypaBHeHHs. PaBHOCWIIBHBIE YpPaBHEHHS.

JluHeliHoEe ypaBHEHHE C OJHOM MEPEMEHHOM. PeleHne JMHEUHBIX
YPaBHEHHM C OJHOM ITEPEMEHHOM.

KBanpartnoe ypaBHeHne. @opmyiibl KOpHEW KBaAPATHOTO YPABHEHUS.

Teopema Buera.

PannonanbHbIe ypaBHEHHUS], CBOASIIMECS K KBAAPATHBIM YPABHECHUSIM.

JpoOHO-palioHaIbHbIE YPABHEHUSI.

HNppanunoHanbHble ypaBHEHUS.

TpuroHoMeTprU4EeCKUE YPaBHEHUS.

YucnoBbele HEPABEHCTBA, UX reomMeTpuyeckas uHrepnperanus. CBoicTBa
YUCJIOBBIX HEPABEHCTB.

JInHeiHOE HEpPAaBEHCTBO C OJHOM TNEepeMEHHOW. PaBHOCUIIBHBIE
HEpPABCHCTBA. PelieHne TMHENHBIX HEPABEHCTB C OJJHOW NEPEMEHHOU. J|BOMHbIE
HEPABEHCTBA.

KBanpaTHbeie HepaBeHcTBa. CHCTEMBI KBapaTHBIX HEPABEHCTB, PELIECHUE
CUCTEM M COBOKYITHOCTEW HEPABEHCTB.

Panrionaneuble  HepaBeHCTBA. [[poOHO-pallMOHaNbHBIE HEPABEHCTBA.
Meton uHTEpBaJIOB I PELICHHS PALMOHATIbHBIX HEPABEHCTB.

Cucrembl JIMHEWHBIX, KBAAPATHBIX, PAlMOHAIBHBIX YPABHEHUU C IBYMS
IIEPEMEHHBIMU.

CucTeMbl JIMHEMHBIX, KBAAPATHBIX, PALIMOHAIBHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

[TokazaTenbHbIe U TIOTApUPMUUYECKHUE YPABHEHUS U HEPABEHCTBA.



Koopaunatel u QyHKIIUM

JluHeitHbIe M CTOJIOYATHIC AUATPAMMEBI.

Koopaunartssiii myd. Koopannara Touky.

KoopaunatHas mpsiMas W OpsIMOYroJibHasi CUCTEMa KOOPJIMHAT.
OnpeneneHne KOOPAMHAT TOYKU HAa KOOPIUHATHOM NPSIMOM M HA KOOPAUHATHOU
mockocTH. [locTpoeHue ToUkM Mo ee KoopArHaTaM.

PaccTosiHue Mexay IByMsl TOUKaMH Ha KOOPJIMHATHOM MJIOCKOCTH.

[Tonsitue ¢yukauu. OOnacte omnpeneneHus GyHKIUU. MHOXeECTBO
3HaueHnit QyHkiuu. Crocoosl 3amanus QyHkuuu. 'padux ¢ynkumu. Hymm
¢ynkuuu. [TpoMexyTKu 3HaKOMOCTOSAHCTBA. YUETHOCTh U HEYETHOCTh (DYHKLIMU.
[lepuonnunocts pyHkumu. Bo3pactanue u yobiBaHue GyHKIU. MakCUMyMBbI U
MUHUMYMbl (pyHKIUU. HamOosblliee ¥ HauMmeHblllee 3Ha4eHUS (DYHKIUU Ha
POMEXKYTKE.

JIuneliHOe ypaBHEHHUE C JBYMs NEPEMEHHBIMU U €ro rpaduk. YpaBHEHUs
OpsMONl M OKpYyXHOCTH. ['eomeTpuueckass WMHTEpHpeTalUsl CHUCTEMBI JBYX
YPAaBHEHUH € JBYMS [IEPEMEHHBIMU.

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

Kk

®ynknus y= X (k=0), ee cBoiicTBa 1 rpadHK.

dynknusa y=ax’+bx+c (a # 0), ee cBONCTBA U TpadUK.

dynknusa y=x3, ee cBolicTBa U rpauK.

OyHKIUSA y= \/;, €€ CBOICTBa U TpaduK.

OyHKUHUS Y= x| , €€ CBOMCTBA U rpaduk.

®dyuknus y=a* (a>0,a# 1), ee cBolicTBa 1 rpaduk.

®dyukims y= logax (a>0,a# 1), ee cBolicTBa U rpaduk.

®dynknus y=sin X, ee CBOWCTBA U rpaduK.

DyHK1MA y=COS X, €e CBOICTBa U rpaduk.

Oynkius y=1g X, ee CBONCTBA U TpaduK.

Oynkus y=Cctg X, ee cBoMCTBa U rpaduk.

YucioBass mociieI0BaTEIbHOCTh. Apu(pMeTHdecKkass U TeoMeTpUYecKas
nporpeccur. @opMyIibl N-T0 YjieHa U CyMMBbI N IEPBBIX YWICHOB apu(METUYECKOI
U TeOMETPpUUYECKON mporpeccuu. beckoHeyHo yObIBarolasi reoMeTpHuecKast
IIPOTPECCUS. XapaKTepUCTUUYECKHUE CBOMCTBA apudMeTHIECKOM
Y TEOMETPUYECKON MPOrPECCUM.

[Ipou3BogHass, QU3NYECKUI CMBICT MPOU3BOAHONW, TIE€OMETPUUECKUN
CMBIC]T IPOM3BOAHOM. [Iporn3Boanble GyHKIMIA: Y = C, Y =ax + b, y = ax®+ bx +

K
c,y= X,y=x" n¢€ N.IIpaBuna naxoxaeuus npousBoausix: (cf)’ = cf’, (f+ g)’



f)’ _frig-fg
=f +49, (fg) = f'g + fg', (g 8" . Ca3b MEXK/IY 3HAKOM IPOM3BOIHOM
(YHKLIMH U €€ BO3PACTAHUEM WIIH YOBIBAHUEM.

['eomeTprueckue pUrypsl 1 UX CBOMCTBA

Touka, npsimMasi, INIOCKOCT.

Jly4, oTpe30K, yroJ.

buccekrpuca yrina.

BeprukanbHble yriibl, CMEXKHBIE YTJIBIL.

[TapamnensHble npsMble. [Ipr3Haku napamienbHOCTH NpsAMbIX. CBOWCTBA
napajuleNbHbIX NpMbIX. [leprneHauKyIIapHbIE IPSAMBIE.

MHoroyronasHUK. CTOPOHBI, YIJIbl, IUArOHAJIN MHOTOYTOJIbHHKA.

TpeyronbHuK, €ro MeauaHa, OUCCEKTpuca, BblcoTa. [IpsMOYroJibHBIN,
OCTPOYTOJIbHBIM, TYMOYTOJbHBIH TpeyrodbHUKU. CBOWCTBO OHCCEKTPHUCHI
TpeyroibHuka. CBOWCTBO MeAuaHbl TpeyroJbHUKa. COOTHOLIEHUS MEXIY
CTOPOHAMMU U yTJIAMU IIPOU3BOJIBHOTO U IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBeHCTBO TpeyronbHUKOB. IIpu3Haku paBeHCTBA TPEYTOJIBHUKOB.

PaBHOO€eIpeHHBIN TpeyroabHUK. CBONCTBA M PU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHHKA.

PaBHOCTOpOHHUI TPEYTOJIBHUK.

Teopema I[Tudaropa.

IleprieHAMKyIsAp U HAKJIIOHHAS.

Teopema Paneca.

[Togobue TpeyronpHuKOB. Koaddurment nmomobus. [lpuznaku momoous
TPEYTOJIbHUKOB.

Cpennsist TMHUS TPEYTOJbHUKA U €€ CBOMCTRA.

Cymma yrioB TpeyrojbHuKa. BHenHui yroi tpeyroibHuka. HepaBeHCTBO
TPEYTOJbHHKA.

Teopema cunycoB. Teopema KocuHyCOB. Penienne TpeyrojbHUKOB.

CBOKMCTBO CEpENMHHOIO NEPIEHAUKYJIISIPA K OTPE3KY.

YeThIpeXyroJIbHUKU: MapajuiesiorpaMmm, NpsIMOYTOJIbHUK, pOMO, KBaJpar,
Tparenus.

Cpennsist TMHUS Tpaneluy U €€ CBOMCTBA.

CyMmma BHYTPEHHHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

OKpyXHOCTB U KpyT. X0Opaa, AuaMeTp, paauyc. Jlyra oKpyKHOCTH.

B3anmHoe pacrnonoxkeHue npsMoM W OKpykHocTH. KacarenbHas u
CEKYILast K OKPYKHOCTH.

I{eHTpaJIbHBIE U BIINCAHHBIE YTJIbI.

3amMeyaTenbHbIe TOUYKHA TPEYTrOJIbHHUKA. OKpPYKHOCTh, OIMMCAHHAS OKOJIO
TpeyrojibHuKa. OKpY>KHOCTb, BIINUCAHHAS B TPEYTOJIbHUK.

BrnincanHble ¥ OIMCaHHBIE YETHIPEXYTOJIbHUKMY.

IIpaBusIbHBIE MHOTOYTOJIBHUKMU.



B3anmHo€E pacnonokeHUe TOUEK, MPSAMBIX U IIIIOCKOCTEM.

[TapannensHble mnpsmbie B mOpocTpaHcTBe. [IpH3Hak mMapamieabHOCTH
PSMBIX.

IIpsamast, nmapasuienbHas INIOCKOCTH. [IpU3HaK mapaiieIbHOCTH IIPSMOU U
IIJIOCKOCTH.

CxpemuBaromuecs npsMble. [Ipr3HaK CKpeIUBarOMMXCS NPSIMBIX. YTOII
MEXK]Ty IPSIMBIMU B TTPOCTPAHCTBE.

[TapannenbHble mockocTU. [Ipru3Hak napayuieIbHOCTH INIOCKOCTEN.

CBoiicTBa NapaJUIEIbHBIX MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

[leprieHANKYASPHBIE TPSIMBIE.

[Ipsamas, nepneHauKyJIsApHas MWIOCKOCTH. [IpU3Hak nepneHaAnKyIsspHOCTH
IPSAMOM U INIOCKOCTH.

Ilepienaukynsip W HAaKJIOHHasg K INIOCKOCTH. TeopemMa o0 Tpex
NEPIICHINKYISpax.

JIByrpanssiil yroii. JIMHEHHbINA yroji AByTrpaHHOIO yIia.

[lepnenaukynsipuple  miockocTu. [Ipu3Hak  mepneHAUKYISIPHOCTU
IIJIOCKOCTEH.

CBoiicTBa NEPHEHIUKYJIIPHBIX MPSMBIX U IIJIOCKOCTEH.

MHoOTrOrpaHHUKH U UX U300paKeHHUS.

[Ipu3sma, npsmas ¥ npaBuiIbHAsT NMPU3MBL, napauienenunen. [lupamuna,
IpaBWIbHAs MUpaMUAa. Y CEYEHHAsI MUPaMU/JIA.

Humuuap. OceBoe ceyenue muinHapa. Pazpeprka O0OKOBOM MOBEPXHOCTH
UUJIMH]IPA.

Konyc. OceBoe ceuenne konyca. PasBepTka 60K0BOI MOBEPXHOCTH KOHYCa
Y cedueHHbIN KOHYC.

Cdepa. Illap. Ceuenuss cdepbl MW 1mapa IJIOCKOCThIO. KacarembHas
IJIOCKOCTh K cepe.

['eoMeTpuyeckue BETUUMHBI

JmuHa otpeska. PaccrositHue Mexpay IBymsi TOYkamu. PaccTrosHue ot
TOYKH A0 NpsAMON. PaccTosiHre MexXly apaJuIeIbHBIMU MPSIMBIMH.

JnuHa nomanou. [lepuMeTp MHOTOYrOIbHHKA.

JImuHa OKpPYKHOCTH U €€ qyTH.

[nomans kpyra u €ro cexropa.

N3MepeHust HEeHTpAIbHBIX U BIMCAHHBIX YTJIOB.

[Mnomane ¢urypsl. Ilnomaas TpeyroiabHUKa, MapalieJorpaMmma,
npsSIMOYTOJIbHUKA, poM0a, KBajipaTa, TpaneiuH.

PaccrosgHue oT TOUKH 10 IIOCKOCTU. PaccTosHue Mexay napauieibHbIMU
NpAMbIMHA. PaccTosiHhe MeXIy MNapaJuIeIbHBIMA NPSMOM U IUIOCKOCTBIO.
Paccrosaaue Mexay napamieabHbIMHU TIOCKOCTSAMMU.



Yron Mexay NpAMbIMUA. YTOJ MEXKIY NPAMBIMUA B MNPOCTPAHCTBE. YTOJ
MEXAYy IPAMOM M IUIOCKOCTBKO. Mepa ABYrpaHHOrO yria. YTOJI MEXIy
IUIOCKOCTSIMU.

[1nomaau 60KOBOM U MOJHOW MOBEPXHOCTEN MpU3MBI. [1nomaas 60koBoOM
Y [IOJIHOW MOBEPXHOCTEN NPAMOM IIPU3MBL.

[Tnomaan 60KOBOM U MOJTHON MOBEPXHOCTEN MUPAMUJIBI.

O6bem npu3Mbl. OObEM NUPAMUIBIL.

[Tmomans chepsi.

[Tmomaaun 60KOBOM 1 MOJTHON MOBEPXHOCTEH MMJIMH/IPA.

[Tmomaau 60KOBOM 1 MOJTHOM MOBEPXHOCTEH KOHYCA.

O6bem mumuHApa. O6beM kKoHyca. O0beM miapa.

I'eomerpuyeckue nocTpoeHus
[locTtpoeHne ¢ TIOMOLIBIO LUPKYJS M JIMHEMKU  CEPEIMHHOTO
NepHeHIUKYIsIpa K OTPE3KY, YIiia, pABHOIO JAHHOMY, OMCCEKTPHUCHI yIIIa.
Jlenenue oTpe3Ka Ha MPOIOPLUOHAIBHBIE YACTH.
CeueHHsI MHOTOTPAHHUKOB TUIOCKOCTSIMM.

CITMCOK PEKOMEH/IYEMOM JINTEPATYPhI

1. Marematuka: yyeOHOe mocobue mjisi 5 Kiacca YUpexXJIeHHU oOIero
cpeaHero o0Opa3oBaHUsl C PyCCKUM sI3bIKoM oOyuenus: B 2 4. / B.JI. ['epacumos,
O.H. ITuprotko, A.Il. JlIo6aHoB. — MuHCK: Anykaiibis 1 BeixaBanue, 2017;

2. MaremaTtuka: yueOHOE MMOocoOme I 5 Kiacca y4pekJICHUH 0OIIero
cpeaHero oOpa3oBaHUs ¢ PyCCKUM sI3bIKoM oOyuenus: B 2 4. / B.J[. ['epacumos,
O.H. Iuprotko, A.Il. JlIoGanoB. — MuHCK: Anykatpis 1 BeixaBanue, 2020;

3. COopHUK 3amad Mo MaTeMaThke: ydeOHoe mocobwe it 5 Kiacca
YUpEKIECHUN OOIIEro cpeaHero oOpa3oBaHUSl C PYCCKUM SI3bIKOM OOyYEHHS:
B 2 4./ B.JI. I'epacumos, O.H. ITuprotko, O.A. Tepemiko. — MuHck: AyKaripis i
BhIXaBaHHe, 2019;

4. MaremaTuka: y4eOHOE mocoOue g 6 Kiacca YUPEeKICHHH OOIIero
cpeaHero oOpa3oBaHHMS ¢ PycCKuM s3bikoM oOydeHus: / B.JI. I'epacumos,
O.H. [Tuprotko. — MuHck: Anykanpis 1 BeixaBanue, 2018;

5. MaremaTtuka: yueOHOE Mmocodue i 6 Kiacca y4IpekJICHHH 0O0IIero
cpeaHero oOpa3oBaHHMS ¢ PycCKUM s3bikoM oOydeHus: / B.JI. I'epacumos,
O.H. ITuprotko. — MuHck: Anykanpls 1 BeixaBanue, 2022;

6. COopHUK 3ajad MO MaTeMaTHhKe: y4deOHoe TmocoOue s 6 Kiacca
YUpEKICHUN OOIIEro cpeaHero oOpa3oBaHUS C PYCCKUM SI3BIKOM OOYUYCHHS:
B 2 4./ O.H. ITuprorko, O.A. Tepemiko. — MuHck: Anxykaiibis 1 BeixaBanue, 2020;

7. AnreOpa: ydeObHOe mocobme ms 7 Kiacca YYPEKISHUU OOIIero
cpeaHero oopa3zoBaHUsl C PycCKUM si3bikoMm oOyuenust / M.I'. Apednena, O.H.
[Tuprotko. — Munck: Haponnas acsera, 2017,



8. Anrebpa: ydeOHOe TmocoOMe I 7 Kjlacca YYpEKJICHHH 0OIIero
cpeaHero o0pa3oBaHUs ¢ pycCKUM s3bikoM oOyuenus / M.I'. Apednera, O.H.
[Tuprotko. — Munck: Hapoanas acseta, 2022;

9. 'eometpus: yuebHOoe mocoOue A 7 Kjacca YUYpeKIEHU oOIIero
cpeaHero oopa3oBaHus ¢ pycCKuM si3bikoM 00yuenus / B.B. KazakoB. — MuHCK:
Haponnas acsera, 2017;

10. l'eometpusi: ydyeOHOE mocobue st 7 Kiacca YUYpexJACHHM 0O0IIero
cpeaHero o0pa3oBaHus ¢ pyCcCKUM si3bikoM 00ydenust / B.B. KazakoB. — MuHck:
Haponnas acsera, 2022;

11. Anrebpa: ydeOHOe mocoOue I 8 Kjacca YUYPEexKICHUM OOIIero
cpeaHero odpa3oBaHHsS ¢ pyccKuM si3pikoMm oOydenus / M.I'. Apedrnena, O.H.
[Tuprotko. — Munck: Haponnas acsera, 2018;

12. 'eomeTpusi: yueOHOe mocoOue uisl 8 Kiacca y4peKICHUM OOIIero
cpeaHero oOpa3oBaHus C PyCCKUM s3bIkoM oOyueHus / B.B. KazakoB.— MuHcCk:
Haponnas acsera, 2018;

13. Anrebpa: ydeOHOoe mocoOue s 9 Kjacca ydpexXIeHUW O0OIIero
cpeaHero odpa3oBaHMsS ¢ PycCKUM si3bikom oOyuenus / N.I'. ApedreBa, O.H.
[Tuprotko. — Munck: Haponnas acsera, 2019;

14. TeomeTpusi: yuebHOe mocoOue st 9 kimacca ydpekIAeHUN OOIIero
cpeaHero oOpa3oBaHus C PyCCKUM s3bIkoM oOyueHus / B.B. KazakoB.— MuHcCk:
Haponnas acsera, 2019;

15. CoopHuk 3amau mo ainredpe: ydebHoe mocodue s 7-9 kiaccoB
YUpEKIECHUN OOIIero cpeaHero oOpa3oBaHUSI C PYCCKUM SI3BIKOM OOYyUYCHHSI
(6a3zoBsIi 1 oBbITIIEHHBIN ypoBHU) / VI.I'. ApedneBa, O.H. [TuproTko. — MuHCk:
Haponnas acsera, 2020;

16. Anre6pa: ydeOHoe mocobue nmsi 10 kjmacca ydpexaeHud O0OIIero
cpeaHero oopa3zoBaHMs C PycCKUM si3bikom oOydeHust / M.I'. Apednbena, O.H.
[IuproTko. — Munck: Haponnas acsera, 2019;

17. Coopuuk 3amau mo anredbpe: ydebHoe mnocodue mius 10 kiacca
YUpEKICHUN O0OIIero cpeaHero oOpa3oBaHUS C PYCCKUM SI3BIKOM OOyUYCHHSI
(6a3oBsIi 1 moBBITIICHHBIN ypoBHU) / VI.I'. ApedneBa, O.H. [TuproTko. — MuHCK:
Haponnas acsera, 2020;

18. T'eomeTpusi: yueOHOoe mocodue st 10 kmacca ydpexaeHuid o0mero
CpeaHETro 00pa30BaHMS C PYCCKUM S3bIKOM 00ydeHUs (0a30BBIN 1 TMTOBBIIICHHBIN
ypoBuHM) / JI.A. JIatotun [u Ap.]. — Munck: Axykaibis 1 BeixaBanue, 2020;

19. Anrebpa: ydebHoe mocobue mist 11 kjmacca yupexaeHui oOIero
CpeIHero oOpa3oBaHUs C PyCCKUM si3bIkoM oOyuenus / M.I'. Apedrena, O.H.
[Tuprotko. — Munck: Haponnas acseta, 2020;

20. Coopamk 3amad mo anredpe: ydeOHoe mocobme mis 11 kmacca
YUPEXKICHUN OOIIEro cpeaHero oOpa3oBaHUSI C PYCCKUM SI3BIKOM OOyYEHUS
(6a3o0Bblii 1 nioBbIICHHBIN ypoBHU) / .I'. Apednesa, O.H. ITuprotko. — MUHCK:
Haponnas acsera, 2020;



21. I'eomeTpusi: yueOHOe mocodue s 11 kiacca ydpexaeHuit oO1ero
CpeIHEro 00pa30BaHMS C PYCCKUM S3bIKOM 00yUeHMs (0a30BbIN 1 MOBBIIIICHHBIN
ypoBHH) / JI.A. JlatoTun [u np.]. — Munck: benopycckas DHIMKIONE U UMEHA
[lerpycsa bposku, 2020.

22. COoopHHK 3a7a4 10 reoMeTpun: yueOHoe nocooue ansa 10 — 11 kmacca
YUPEKICHUN O0OIIEero cpeHero oOpa3oBaHUsS C PYCCKUM S3bIKOM OOy4eHUs
(OazoBeIil ¥ noBeiIeHHBIH ypoBHM) / JI.A. Jlatotun, b.JI. YebotapeBckuid. —
Munck: Haponnas acsera, 2021.



