AHHOTALUSA
Kk pab6oyeii nporpamme no matemaTuke s 10-11 knacca (60a30Bblii U yriry0JeHHbIH YPOBEHb)
1. HazBanue paGo4eii mporpamMmsi.
Pabouas nporpamma o marematuke (YpOBEHb CpEIHEro o0LIero 00pa3oBaHus)
2. HopmaTtuBHas ocHOBa.
®DenepanbHbIi TOCYIAPCTBEHHBIH 00pa30BaTeIbHbIA CTAHAAPT CPEAHEro 001Iero 00pa3oBaHus, OCHOBHAS
oOpa3oBarenpHas mporpaMma cpeanero obmiero oobpazoBarust MOBY COILI c. f3sikoBo.
3. YMK

Y4yeOnnk:
1) Mopakosuu A.I'. Maremartuka: anreOpa 1 Hadajla MATEMaTHIECKOTO aHajIn3a, TeoMeTpus. Aiaredpa u
Hayaia MaTeMaTnieckoro aHanusa, 10 kiacc. YueOHuk aj1st 001eo0pa3oBaTeIbHBIX OpraHu3annit
(6a30Bb1it 1 yrinyonenHsiid ypoBau). B 2 4. U, 1 / A.I'.Mopakosuu, [1.B.Cemenos, - M.: Muemo3uHa,
2019.
2) Mopakosuu A.I'. Maremarnka: anrebpa ¥ Hauaja MaTeMaTHIECKOTO aHalIn3a, TeOMeTprs. Airedpa u
Hayaia MaTeMaTnieckoro aHanusa, 10 kiacc. YueOHuK aj1st 001eo0pa3oBaTeIbHBIX OpraHu3annui
(6a30Bbrit 1 yrmyonenHsiid ypoBHU). B 2 9. Y. 1/ [A.I' . MopakoBud u 1p.]; Moa penakuuei
A.I"'MopakoBuua, - M.: Muemo3uHna, 2019.
3) Mopakosuu A.I'. MaTtemaruka: anredpa 1 Hadajuia MaTEeMaTHYECKOTO aHaJIM3a, FreoMeTpust. Anredpa u
Hayaia MaTeMaTn4eckoro aHanusa, 11 kiacc. YueOHuk ai1st 001eodpa3oBaTeIbHBIX OpraHu3anni
(6a30Bbrit 1 yrimyonenHsiid ypoBau). B 2 4. U. 1 / A.I.Mopakoswud, I[1.B.Cemenos, - M.: Muemo3nHa,
20109.
4) Mopnxosuu A.I'. Matemaruka: anrebpa 1 Hadajia MaTeMaTHYECKOTO aHaJIM3a, FreoMeTpust. Anredpa u
Havajia MaTeMaTHIecKoro aHanm3a, 11 kmace. YaeOHuK 1t 001e00pa3oBaTeNbHBIX OPraHu3anui
(6a30Bbrit 1 yrmyoneHHsiid ypoBHU). B 2 4. Y. 1/ [A.I' . MopakoBud u 1p.]; Moa penakmuen
A.I''MopakoBuua, - M.: Muemo3una, 2019.
5) Maremaruka: anredpa U Hayajla MAaTEMaTHYECKOTO aHann3a, reomeTpus. ['eomerpust. 10-11 kiacchr:
y4eOHHK /7151 0011e00pa3oBaTeIbHBIX OpraHu3auii: 0a30BbIi 1 yriyonenHsid yposau / [JI.C.AtanacsH u
np.]. — M. : IIpoceemenue, 2019

4. llean u3y4eHusi mpeaMeTa:
e dopmMupoBaHME NPEACTABICHUN 00 HICSIX M METOIaX MAaTEMaTHKH; O MaTEMaTHKE KaK
YHHBEPCAIBHOM S3bIKE HAyKH, CPEICTBE MOJIEIIMPOBAHUS SIBICHUI U ITPOLIECCOB;

e OBnajgeHne yCTHBIM M MUCbMEHHBIM MATEMAaTHYECKHUM SA3BIKOM, MAaTEMATHYECKUMHU
3HaHUSIMH M YMEHUSIMH, HEOOXOJUMBIMHU JJISI U3YUEHHsI LIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JUCLUIUINH, 1J1s1 TPOJOJKEHNST 00pa30BaHUs M OCBOCHHMSI M30PaHHON CIELMAIIbHOCTH Ha
COBPEMEHHOM ypOBHE;

e Pa3BuTHE JIOTUYECKOTO MBIIUIEHHUS, AITOPUTMUYECKON KYJIbTYPHI, MPOCTPAHCTBEHHOTO
BOOOpaKEHHS, pa3BUTHE MATEMAaTHYECKOTO MBIIIUICHHUS U HHTYUIIMU, TBOPYECKUX
CHOCOOHOCTEH Ha yPOBHE, HEOOXOIUMOM I NPOIOJDKEHHs 00pa30BaHMs U IS
CaMOCTOSITETIbHOM JIESITENBHOCTH B 00J1aCTH MAaTEeMaTHKH U €€ PUIIOKeHHH B Oy Tymiei
podeCCUOHATBLHON IEATeIFHOCTH;

e BocnuraHue cpecTBaMU MaTeMaTHKU KyJIbTYpbl JMYHOCTH: 3HAKOMCTBO C HCTOPHEM
pa3BUTHUS MaTEMaTUKH, 3BOJIIOLIMENH MAaTEMAaTUYECKUX UIeH, TOHUMaHHe 3HAYMMOCTH
MaTeMaTHKH AJIs1 0OLECTBEHHOTO ITporpecca.

5. PacnpenesieHue 4acoB MO KJAacCaM.

106 kacc (6a30BbIN ypoBeHb) npeamer MaTemaruka— 175 yacos

10a knacc (yrayOsieHHbIH ypoBeHb) mpeaMeT MaTtemaTka-245 4acos

116 knacc (6a3oBbIif peamet) npeamer Martemaruka— 170 gacos

11a knmacc (yriyOJieHHBIH ypoBeHb) npeameT MaTtematrka-238 qacos
6. ®OpMBI KOHTPOJIS.

YueOHBINH OTBET; COOOIICHUS;, TUKTAHT; TECT, KOHTPOIbHas paboTa; caMOCTOSTENIbHAS padoTa



I[InanupyemMble pe3yJbTaThbl OCBOCHHS NpeaMeTa

IIporpamma obecnieyuBaeT JOCTUKEHHE CJIEIYIOIINX Pe3yJIbTATOB 0CBOEHUSI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o0mero o0pa3oBaHus:

Juunocmmnuie:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH; KPUTUYHOCTH MBIIUICHHS, YMEHHUE PACTIO3HABATH JIOTHYECKH
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIUYATh THIIOTE3Y OT (PaKTa;

TOTOBHOCTb U CIIOCOOHOCTH BECTH TUAJIOT C JPYTUMH JIFOJBMH, JOCTUTATh B HEM
B3aMMOITOHMUMAHHUS, HAXOAUTh OOIIUE IIeNTH U COTPYAHUYATH IS MX JOCTHIKCHHUS,
HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMH, JICTHMH MJIAJIIIETO BO3PACTa, B3POCIBIMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIC3HOM, Y4eOHO — HCCIIeIOBATEIbCKOM, TPOSKTHON U
JIPYTHX BUIAX JACSITCIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATEIILHOE OTHOIICHUE K HEIIPEPHIBHOMY 00pa30BaHHIO
KaK yCIIOBUIO YCIEUTHOM MpodecCuoHaIbHOM 1 O0IIECTBEHHOM €SI TeIIbHOCTH;
ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,;

OCO3HAHHBIH BBIOOp OyayIIeid mpodeccuy U BO3MOKHOCTEH peain3aiuy COOCTBEHHBIX
YKU3HCHHBIX TJIAHOB; OTHOILIEHHE K TPOGECCHOHATBLHOMN IEATEIILHOCTH KaK BO3MOXHOCTH
y4acTHs B PEUICHUH JIMYHBIX, OOIIECTBECHHBIX, TOCYIaPCTBEHHBIX,, OOIICHAIIMOHAIBHBIX
npooiem.

Memanpeomemnmnuie:

YMEHHE CaAMOCTOSITENBHO ONPEAEIUTD LIENU AEATEIbHOCTH U COCTABIIATH IIaHBI
JeSITEIbBHOCTH; CAMOCTOSATEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeSITENIbHOCTD; MCII0JIb30BAaTh BCE BO3MOXKHBIE PECYPCHI JUIsl TOCTUKEHUS TOCTABICHHBIX
HeNnel U peaan3aluy MIaHOB I€ATEIbHOCTH; BEIOUPATh yCIEIIHbIE CTPATETUU B
Pa3INYHBIX CUTYalMSX;

YMEHHE MPOIYKTUBHO OOLIATHCS M B3aUMO/IECTBOBATh B MPOIIECCE COBMECTHOM
JeSITeIbHOCTH, YUUTHIBATH MMO3ULUHU APYTUX YUaCTHUKOB JESITEIbHOCTH, 3PPEKTUBHO
paspematb KOH(QIUKTBL;

BJIa/ICHNE HaBbIKaMH IMO3HABATEIbHON, yUEOHO — HCCIIEeI0BATENIbCKON U MPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMU pa3pelieHus mpo0seM; criocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHHUS;

TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITENIbHON HH(OPMAIIMOHHO — TO3HABATEIbHOM
NEeSITeIbHOCTH, BKJIIOYasi yMEHHE OPUEHTHUPOBATHCS B Pa3IMYHBIX HCTOUHHUKAX
UH(OPMALIUU, KPUTHUECKU OLIEHUBATh M HHTEPIIPETUPOBATh HHPOPMALIHIO, TTOTYIaeMYIO
U3 PA3IUYHBIX HCTOUHUKOB;

YMEHHE HCII0JIb30BaTh CPe/ICTBA NH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B PELIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AL[IOHHBIX 33a4C
coOnrofeHreM TpeOOBaHUI IPTrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHCHBI,



pecypcocOepexeHus, MPaBOBBIX M ATHICCKUX HOPM, HOPM HH(OPMAIIMOHHON
0€30I1aCHOCTH;

— BJIQJICHUE S3BIKOBBIMH CPEJICTBAMHU — YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3PCHHS, HCITOJIb30BaTh aJICKBATHBIC S3BIKOBBIC CPE/ICTBA;

— BJIaJICHUC HaBBIKAMM [TO3HABATEIBHOU peIEKCHH KaK OCO3HAHHS COBEPIIaeMbIX
JEHCTBUI M MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHHI, IPAHHUIL CBOETO
3HAHUS U HE3HAHUS, HOBBIX MTO3HABATEIIbHBIX 33J1a4 U CPEJCTB X JOCTHUKCHHSL.

Ilpeomemmnuie

Pe3ynbTarel yriyOJIGHHOTO YpOBHSI OPHMEHTHUPOBAHBI HA IMOJIYYCHHE KOMIIETEHTHOCTEH st
nocneayroieil npogeccuoHaNbHOMN IeATEeNbHOCTH KaK B paMKaX JaHHOM MpeAMETHOMN o0acTy,
TaK U B CMEXHBIX C HEH 00yIacTsaX. DTa rpymma pe3ylibTaToB MPEAnoaraeT:

— OBJIQJICHHE KIIIOYEBBIMU TMOHSATUSMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOMTCS HaHHAS
npeaMeTHas 00JacTh, pacro3HAaBAaHUE COOTBETCTBYIOIIMX WM IPH3HAKOB W B3aUMOCBS3EH,
CIIOCOOHOCTH IEMOHCTPUPOBATH PA3IMYHBIE MOAXOJbI K U3yYEHUIO SIBJICHHM, XapaKTepHBIX IS
M3y4aeMoi MpeaMeTHON 00IacTH;

— YMEHHE pelniarh Kak HEKOTOpble MPAaKTHYECKHWe, TaK U OCHOBHBIE TEOPETHYECKHE 3a/ayH,
XapaKTEepHBIC IS UCIIOJIb30BAHUS METOJIOB M HHCTPYMEHTApUS JaHHOU MPEIMETHOU 00JIacTH;

— HalWM4he TMpeICTaBICHUN O [aHHOW MpeIMeTHOW 00JacTH Kak I[EeJOCTHON Teopuu
(COBOKYITHOCTH TEOpHUii), 00 OCHOBHBIX CBSI3X C HHBIMU CMEKHBIMU 00JIACTAMH 3HAHUH.
[IpumepHBIe MpOrpaMMbl y4EOHBIX MPEIMETOB MOCTPOCHBI TAaKUM 00pa3oM, YTO MpPEIMETHbBIE
pe3yabTaThl 0a30BOT0 YpOBHS, OTHOCSIIHMECS K pa3feny «BBIMTYCKHHUK MOJYYUT BO3MOKHOCTH
HAYYUTHCSI», COOTBETCTBYIOT MPEIMETHBIM pe3ylibTaTaM pasjena «BbITyCKHUK HayduTCs» Ha
yriyosieHHOM ypoBHeE. [IpeameTrHbie pe3ynbTaThl pazzenia «BBITyCKHUK MOMYYUT BO3MOKHOCTD
HAay4YUTHCS» HE BBIHOCATCA HAa MTOTOBYIKO AaTTECTALMIO, HO MPU 3TOM BO3MOXKHOCTh HX
JOCTUKEHUS JT0JI’KHA ObITh MPEAOCTaBICHA KAKIOMY 00yJaroniemMycs.

DJIeMeHTbI TeOPUH MHOKECTB 1 MATEeMaTH4YeCKOM JIOTUKH

BbinmyckHUK Ha 0230BOM YPOBHE HAY4YHTCH:
OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUAMU: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHO>KECTBO, NepeceueHne U 00beIMHEHNE MHOXKECTB, YHCIOBbIE MHOKECTBA Ha
KOOPJMHATHOU IIPSAMOM, OTPE30K, UHTEPBA;
OrepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKICHUS,
VCTUHHBIE U JIO)KHBIE YTBEPKICHMUS, IPUYMHA, CIIEJCTBHE, YACTHBIN ciiyyail oOI1ero
YTBEPKICHU, KOHTPIIPUMED;
HaXOJUTh [epeceyeHre U 00beJUHEHHE IBYX MHOKECTB, MIPECTABICHHBIX I'pa)uyecKu Ha
YUCJIOBOU MPSIMOM;
CTPOUTH HA YUCIIOBOU MPSAMOM ITOJAMHOKECTBO YMCIOBOIO MHOXKECTBA, 33JaHHOE IIPOCTEUITUMU
YCIIOBUSIMU;
pacro3HaBaTh JOKHBIE YTBEPKACHUSI, OIIMOKU B PACCyKICHUSX, B TOM YHCIIE C
HCITOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noBcegHeBHOI KH3HU U IpU U3YUCHUU APYTUX NPCAMETOB:

HCII0JIB30BAaTh YHMCJIOBBIE MHOXKECTBA Ha KOOp}IHHaTHOf/'I HpSIMOfI AJIg OIMUCaHUA pCaJIbHBIX
MPOLECCOB U SIBJICHUI;
MMPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyalUAX HOBCC}IHGBHOP'I KM3HU, IpXU PCIICHNHU 3a1a4
W3 IPYTUX IMPEIMETOB.

BoinyckHuk Ha 602a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYNUTHCH
OrnepupoBaTh NOHATUAMU: KOHEYHOE MHOKECTBO, JJIEMEHT MHOYKECTBA, TOJAMHOKECTBO,
nepecedeHre U 00beAMHEHNE MHOKECTB, YHCIOBbIE MHOYKECTBA HA KOOPIMHATHOU MPSIMOH,



OTPE30K, MHTEPBAJI, TOJTYHHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTON TOUKOH, rpadudeckoe
IIPEJICTAaBICHUE MHOKECTB Ha KOOPAMHATHOM INIOCKOCTH;

OIIEPUPOBATH MOHATUAMHU: YTBEPKIACHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIEC U JIOKHBIC
YTBEPXKJICHMsI, IPUYMHA, CIEICTBUE, YACTHBIN Cllydyail 001LIero yrBep:KIeH!sI, KOHTPIPUMED;
IIPOBEPATH IPUHAIIIEKHOCTD DJIEMEHTA MHOXKECTBY;

HAXOJUTh NepeceyeHre U 00beTMHEHHE MHOXKECTB, B TOM YHCIIE MIPEICTABICHHBIX IpaduuecKu
Ha 4YKMCJIOBOM IIPSIMOM U Ha KOOPAMHATHON IIJIOCKOCTH;

IPOBOJUTH JJOKA3aTeIbHbIE PACCYKIACHUS A1 0OOCHOBAHUS UCTUHHOCTH YTBEPK/CHUH;

B noBcenHeBHOM XKU3HU U MIPH U3YYCHHUH IPYTHX YUEOHBIX MPEAMETOB:

HCIIOJBb30BaTh YHCIOBBIC MHOXKXCCTBA Ha KOOpHHHaTHOﬁ HpHMOfI " Ha KOOpHHHaTHOfI IIJIOCKOCTH
JJi1 OIMUCaHUs pCaJIbHbIX MTPOLECCOB 1 SIBHCHHﬁ;

MMPOBOANTH JOKA3aTCIbHBIC PACCYKACHUA B CUTYAlHUAX HOBCCI[HCBHOI‘/'I JKU3HHU, ITPU PCIICHUU
3aJiaq u3 Jpyrux npeameTosB.

Yucaa v BbIpaKeHus

BoinyckHuk Ha 6230BOM YPOBHE HAYUMTCS:
OnepupoBaTb Ha 0a30BOM YPOBHE HMOHATUAMMU: LIEJI0€ YKCIIO, AEIUMOCTb YHCel, OOBIKHOBEHHAs
IpoOb, necsTHYHAs IpoOb, pallMOHAIBHOE YUCIIO, IPUOIMKEHHOE 3HAUEHUE YK CIIa, YacTh, O,
OTHOILIEHHE, IIPOLIEHT, OBBIIIEHUE U IOHM)KEHUE Ha 33J]aHHOE YMCJIO0 IPOLIEHTOB, MaclITao;
OTIepHPOBATH Ha 0230BOM YPOBHE MOHATHUAMU: JIOTapU()M YHCIIa, TPUTOHOMETPUIECKAS
OKpPYXHOCTb, IpajlyCHasi Mepa yriia, BeJIMUMHa YyIJla, 33JaHHOT0 TOUYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJI0B, UMEIOLINX
IIPOU3BOJIbHYIO BEJMUHHY;
BBINOJIHATH apUPMETHYECKUE ASUCTBUS C LEJIBIMU U pallMOHAIbHBIMU YUCIIAMHU;
BBINOJIHAThH HECJIOKHBIE TPE0OPa30BAHUS YHCIOBBIX BBIPAKEHUM, COJEPKALIMX CTEIIEH! YUCET,
1100 KOpPHHU U3 Yucel, Tn6o orapudMel yrcesm,
CpaBHMBATh pallMOHAJIbHBIC YHCIIa MEXKIY CO00ii;
OILICHUBATh U CPABHUBAThH C PALIMOHAIBHBIMHU YHCIAMU 3HAYEHUS 1IeJIbIX CTETIEHEN YKced,
KOpHEW HaTypaJIbHOM CTENEHU U3 YHCEJI, IOTapu(PMOB YHCEI B IPOCTHIX CIydasXx;
n300pakaTh TOUKaMHU Ha YUCIOBOM MPsIMOIL LieJble U pallMOHaIbHbIE YHCTa,
n300paxkaTh TOUKaMH Ha YUCIOBOW MPSIMOM 1I€JIble CTETIEHN YK CEeNl, KOPHU HATypaJbHOU
CTEMNEHH U3 YHUCEI, JIOrapu(Mbl YUCEI B IPOCTHIX CIy4asx;
BBINOJIHATH HECIIOKHBIE TPe0Opa30BaHus 1ENbIX U APOOHO-PALIMOHATIBHBIX OYKBEHHBIX
BBIPAKEHMUI,
BbIpaXaTh B MPOCTEUIINX CIydasiX U3 paBEHCTBA OJHY EPEMEHHYIO Uepe3 ApYTue;
BBIUMCIIATH B POCTHIX CIy4asX 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUMN, OCYILIECTBIISISA
HE0OXO0IUMBbIE MTOJICTAHOBKH U NMpeo0pa30oBaHMUs;
n300paXkaTh CXeMaTHUECKU YTroJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B Tpalycax;
OLICHMBATh 3HAKU CHHYCa, KOCHHYCA, TAHT'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B noBceHeBHOM )KM3HU U MTPU U3YYEHHUH IPYTHX YUEOHBIX MPEAMETOB:

BBINIOJIHATH BBIYMCIIEHUS [P PEILIEHUH 3a]1a4 [TPAKTUYECKOr0 XapaKTepa;

BBIITOJIHATH HpaKTquCKHe paC‘—IeTLI C UCIIOJIb30BaAHHUECM HpI/I HGO6XOJII/IMOCTI/I CHpaBO'-IHI)IX
Mart epI/IaJ'[OB 1 BBIYHUCIINTCIIBHBIX yCTpOfICTB;

COOTHOCHUTH PealibHbIC BETUYHUHBI, XapaKTEPUCTHUKU O0OHEKTOB OKPYKAIOIIETO MHPa C UX
KOHKPETHBIMU YHCIIOBBIMHA 3HAYCHUSIMU;

HCITIOJIB30BATh METOIbBI OprrJ'IeHI/ISI, HpI/I6J'II/I)KeHI/I$I 158 HpI/IKI/II[KI/I l'IpI/I peH_IeHI/II/I HpaKTI/IquKI/IX
3a7a4 IIOBCETHEBHOM KU3HU

BbinyckHuK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHTHCSH:



CB0060HO ONEPUPOBATH MOHIATUSAMU: 1IETI0€ YUCIIO, IETUMOCTh YUCell, OOBIKHOBEHHAs! IpO0b,
JecAaTu4Has ApoOb, pallMOHAILHOE YNCIIO, MPUOIMKEHHOE 3HAYEHHUE YNCIIa, YacTb, A0J,
OTHOILICHHE, TIPOLICHT, MOBHIIIEHUE U IOHM)KEHUE Ha 33JaHHOE YHCIIO IPOIIEHTOB, MacIITao;
IIPUBOJUTH IIPUMEPBI YHACEI € 3aJaHHBIMU CBOMCTBAMM JI€TMMOCTH;

OINIEpUPOBATH MOHATHAMMU: JIOTapu(pM YKcia, TPUTOHOMETPUYECKas OKPYKHOCTb, paJiMaHHas U
rpagycHas Mepa yria, BeJINYMHa yria, 3alaHHOT0 TOYKOM Ha TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CUHYC, KOCUHYC, TAHI'€HC M KOTAHT€HC YIJI0B, UMEIOLIUX IIPOU3BOJIBHYIO
BEJIMYNHY, YUCJIA € U T;

BBINOJIHATH apU(PMETUIECKHE ACUCTBUS, COUETast YCTHBIC U MUCbMEHHBIE IPHEMBbI, TPUMEHSS
pY HEOOXOIMMOCTH BBIYHCIIUTEIbHbBIE YCTPONCTBA;

HaXOJWUTh 3HAYEHUS KOPHS HAaTypaJIbHOM CTEICHHU, CTEIICHN C PALlMOHAJIBHBIM IT0KA3aTeleM,
Jorapugma, UCronb3ys Ipu HEOOXOJUMOCTH BBIUMCIIUTENIbHBIE YCTPOMCTBA;

II0JIB30BaThCs OLEHKOW U IIPUKUJIKON ITPU IIPAKTUYECKUX pacyeTax;

IPOBOAMTH 110 U3BECTHBIM (POpMYyJiaM U MpaBuiaM npeoOpa3zoBaHusi OYKBEHHBIX BBIPAKEHUH,
BKJIIOYAOLUX CTETIEHU, KOPHHU, JIorapu(Mbl U TPUTOHOMETPHUECKUE (PYHKIUH;

HAXOJUTh 3HAYCHHSI YMCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISIS HEOOXOIUMBIC
MOJICTAHOBKH U NpeoOpa3oBaHusl;

n300pakaTh CXeMaTHUECKU YToJl, BeJIMYMHA KOTOPOTO BhIpaXKEeHa B Ipajlycax WU pajuaHax;
UCIIOJIb30BaTh MPH PEILIEHUH 33]a4 TaOIUYHbIE 3HAUYCHHUSI TPUTOHOMETPUUYECKUX (PYHKLUH
YIJIOB;

BBITNOJIHATH IEPEBOJI BETUYMHBI YIJIa U3 PaIMaHHON Mephl B I'PaAyCHYIO U 00paTHO.

B noBcenHeBHOM XKM3HU U NTPU U3YUEHHUH IPYTHX YUEOHBIX IPEAMETOB:

BBINOJIHATH JICHCTBHS C YMCIIOBBIMU JIAHHBIMU TPH PEIICHUH 33]1a4 MPAKTUYECKOTO XapaKTepa u
3aj1a4u M3 Pas3IMUHBIX 00JIacTel 3HAHUMA, UCIIOJNIB3YS PH HEOOXOAMMOCTH CIIPABOYHBIC
MaTCpHraJibl 1 BBIYUCIUTCIIbHBIC YCTPOﬁCTBa;

OILICHUBATh, CPABHUBATh U UCIIOJIb30BaTh MPH PEIICHUH MPAKTUYCCKHUX 3a/1a4 YHCIIOBbIC
3HAYCHHUS PEaTbHBIX BEJIMYMH, KOHKPETHBIC YHCIIOBBIC XapaKTEPUCTHKU 0OEKTOB
OKPYXKaIOIIEro MHPAa;

YpaBHeHHs] U HEPABEHCTBA
BhinycKHHK Ha 6230BOM YPOBHE HAYYHTCS:
Pemarts nuHEHHBIC YPAaBHEHUS 1 HEPABEHCTBA, KBAJIPATHBIC YPABHCHHUS,
perath orapudmuyeckue ypasHenus Buja 10g a (bx + ¢) = d u npocreiimne HepaBeHCTBa BHIA
logax<d;
penraTh MoKa3aTelbHbIC YPaBHEHUSI, BHIA d (rme d MOXKHO MPEICTABUTH B BUIE CTEIICHH C
OCHOBaHMEM @) M MPOCTeiine HepaBeHcTBa Bujaa a°< d  (rae d MOKHO MPEICTABUTD B BUJIC
CTCIICHH C OCHOBaHHUEM a);.
TIPUBOINTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIIEr0 TPUTOHOMETPHYECKOTO YPaBHEHUSI
BHJIA: SiIn X =@, COS X =4, tg X =@, Ctg X = a, rae a — TabIMYHOe 3HAYeHHE COOTBETCTBYIOIIEH
TPUTOHOMETPUIECKON (DYHKIIHH.

aPx*e=

B noBceHeBHOM KWU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:
COCTABJIATH U PELIATh YPABHEHUS U CUCTEMBI YPAaBHEHU IIPU PEILIEHUH HECIIOKHBIX
MIPaKTHYECKUX 3a/1a4
BbinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYUHThCSH:
Pemartpb panmoHanbHble, MOKa3aTellbHbIE U JorapuMuyecKue ypaBHEHUS 1 HEPaBEHCTBA,
MIPOCTENIINE NPPALMOHATIBHBIE M TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI;
HCIIOJIB30BaTh METO/BI PEILICHNS YPAaBHEHUI: IPUBEICHNUE K BULY «IIPOU3BEICHUE PABHO HYJIIO»
WUJIU «4aCTHOE PABHO HYJIIO», 3aMEHA [IEPEMEHHBIX;
HCIIOJIb30BaTh METOJ MHTEPBAJIOB I PEIICHUS HEPABEHCTB;



UCIOJIb30BaTh TpauuecKuii MeTo | JUTst MPUOIMKEHHOTO PEIICHHs YPAaBHEHH U HEPABEHCTB;
n300paxaTh Ha TPUTOHOMETPUUYECKON OKPYKHOCTH MHOKECTBO PEUICHHM MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB;

BBITOJIHATH OTOOP KOpHEH ypaBHEHHI WM PELICHUN HEPAaBEHCTB B COOTBETCTBUU C
JIOTIOJIHUTEIbHBIMU YCIOBUSMH U OIPAaHUYCHUSMH.

B noBceiHEBHOM KM3HU U ITPU U3YYEHUH IPYTHX YUEOHBIX NIPEAMETOB!

COCTaBJIATh U pELIaTh YPaBHEHHUs, CUCTEMbI YPAaBHEHUI U HEPABEHCTBA IIPU PELICHUH 3314
JPYTruX y4eOHBIX IPEAMETOB;

MCII0JIb30BaTh YPaBHEHUS U HEPABEHCTBA ISl IOCTPOEHUS U MCCIIEN0BAaHUS IPOCTENIINX
MaTeMaTUYECKUX MOJIENIEN PeaIbHBIX CUTYalMil WM IPUKIIAJHBIX 3a/1a4;

YMETb HHTEPIPETUPOBATH NIOJyYEHHBIN IIPYU PEILICHUN YPaBHEHUS, HEPABEHCTBA WJIM CUCTEMBbI
pe3ysbTaT, OIEHUBATH €T0 MPABIONOA00HNE B KOHTEKCTE 3aJaHHON peaIbHOWM CUTYaIlMH WIN
IIPUKIIATHON 3a1a4H.

DOyHKUUHA

BoinyckHUK Ha 0230BOM yPOBHE HAYYMTCH:
OmnepupoBaTh Ha 0a30BOM yPOBHE OHATHUSMH: 3aBHCUMOCTD BEJIMYHH, (PYHKIHUS, APTYMEHT H
3HaYeHHe (PyHKINH, 00JIaCTh ONPEIEICHUS] © MHOXKECTBO 3HaUCHHUH (DYHKIIMH, Tpaduk
3aBUCUMOCTH, IpaduK GYHKLIUHU, HYIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pAacTaHHE
Ha YKCJIOBOM IPOMEXYTKE, yObIBaHHE Ha YMCIOBOM IIPOMEXKYTKE, HAauOOJIbIIEe U HAUMEHbILIEE
3Ha4YeHUe (PYHKIUU Ha YUCIOBOM IIPOMEKYTKE, IepuoIuuecKas GyHKLUs, IEPHOL;
OTIepHpOBATH Ha 0a30BOM YPOBHE MOHITUSMU: TIPsIMasi 1 00paTHasi MPOMOPIIHOHAIEHOCTh
JUHEeNHas1, KBaJlpaTU4Hasi, orapupMuueckas 1 nokazaresibHasi QyHKIUU, TPUTOHOMETPHUECKUE
byHKINY,
pacrio3HaBaTh IrpaduKu 3J€MEHTapHBIX (QYHKIUI: NpsMON 1 00paTHOM MPONOPLIMOHATILHOCTH,
JUHEWHOU, KBaIpaTUYHOH, JJorapu(pMUUECKON 1 MOKa3aTeNbHON (QyHKIMIA,
TPUTOHOMETPUUECKUX (YHKIIMIA;
COOTHOCHTD I'paMKH 3JI€MEHTApHBIX (PYHKIHMIA: MpsiMOI 1 00paTHON MPONOPLHMOHATIBHOCTH,
JUHEWHOMU, KBaIpaTUYHOH, JJorapu(pMUUECKON 1 TOKa3aTeIbHON (QyHKIIMIA,
TPUTOHOMETPUUECKUX QYHKIHM ¢ hopMynaMu, KOTOPBIMU OHH 3a/1aHbl;
HaXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAUEHUS (PYHKIMH B 3aJaHHBIX TOUKAX;
OTpeNeNATh 10 rpaduKy cBOWCTBA (PYHKIUH (HYIH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA,
POMEXYTKH MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHBIINE 3HAYEeHUs U T.11.);
CTPOUTH 3CKU3 Tpaduka QyHKIUY, YAOBIETBOPSAIONIEH PUBEIEHHOMY HA00OpY YCIOBUN
(mpoMexyTKH Bo3pacTaHusi / yObIBaHMsI, 3HAUE€HUE (PYHKIIMU B 3a/laHHOM TOUKE, TOUKH
9KCTPEMYMOB U T.]1.).

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

OTpeNeNATh 1o rpaduKaM CBOIMCTBA pealbHbBIX MPOIIECCOB U 3aBUCUMOCTEN (HauOobIIne 1
HaMMEHBIIINE 3HAUE€HUS, TPOMEKYTKH BO3pACTaHUs U yOBIBAHUS, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);

UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOM CUTYaIUH.
BbInycKHUK Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHTHCS:
OnepupoBaTh MOHATUAMH: 3aBUCUMOCTb BEIMYHH, (YHKILUSA, APTYMEHT U 3HaYeHHE (QYHKIINH,
00J1acTh OnpeeNneHsl U MHOXKECTBO 3HaYeHUH (DYyHKIMHU, TpaduK 3aBUCUMOCTH, Ipaduk
GbyHKINY, HYTH QYHKIAH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA, BO3pacTaHUE HA YUCIIOBOM
IPOMEXYyTKe, yObIBaHHE HA YHMCIOBOM IPOMEXKYTKE, HauOoJIbIllee U HaUMEHbIIIee 3HaUeHUE
(GYHKIIMY Ha YHCIOBOM MTPOMEXKYTKE, IepruoInieckast QyHKIINS, TIEPUOJ], YeTHAST U HEUETHAS
byHKIUY;
OTIEpUPOBATH MOHATUSAMHU: TIpsiMast ¥ 0OpaTHast MPOMOPIIHOHATIBHOCTD, TMHEIHHAS, KBaJpaTHYHAS,
JorapupmMHuUecKas 1 nokasareiabHas (yHKIIMH, TPUTOHOMETpUYECKHE (PYHKIINY;



—  ONpeAessATh 3HaYeHHE (PYHKLUU 110 3HAUCHHUIO apryMEHTa IPH Pa3IMYHbIX Coco0ax 3aJaHus
byHKIINY,

—  CTPOUTH rpaMKu U3yYCHHBIX (PYHKINH;

— ONHCHIBATh IO IpaduKy U B MPOCTEHINNX CITydasx 1o (popmysie moBeeHNE U CBOMCTBA
(GyHKUIMH, HAXOAUTH 1O TpaguKy GYHKIMK HAMOOJbIINE U HAMMEHBIINE 3HAYCHUS;

— CTpOUTbH 3CKH3 rpaduka QyHKIUH, yIOBIECTBOPSIOMICH IPUBEAEHHOMY Ha0OpY YCIOBUI
(TpOMEXyTKH BO3pacTaHus/yObIBaHNUs, 3HaUeHUE (QYHKIIUH B 33JaHHOIN TOYKE, TOUKH
IKCTPEMYMOB, aCUMITOTHI, HYJIM (YHKIMH U T.]1.);

— pemiaTh ypaBHEHUS, IPOCTEHIINE CHCTEMbI YpaBHEHUI, NCIIONBb3Ysl CBOMCTBA (PYHKIIMH U UX
rpadguKoB.

B noBceHEBHOI KU3HU U IPU U3YUEHHUH JPYTUX yYEOHBIX MPEAMETOB:

—  ONpeAemATh 10 rpaukaM M UCIOIb30BATh AJIS PEIIEHUs PUKIAHBIX 33]ja4 CBOMCTBA
peabHbIX MPOLIECCOB U 3aBUCUMOCTEH (HauOoJIbIlIne U HAUMEHbIIINE 3HaYEeHUs, IPOMEXKYTKU
BO3PACTaHMA U YObIBaHUS (DYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, aCUMIITOTHI, IEPUOT U
T.IL);

— HHTEpPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYaLNH;

OTIpeNeNATh 1O TpadrKaM MPOCTEHIINE XapaKTePUCTHKH MTEPUOTNIECKUX TTPOLIECCOB B
6uosI0rNHN, SKOHOMUKE, My3bIKE, PAAHOCBA3U U JIp. (AMIUIMTY1a, IEPUOA U T.I1.)
DJIeMeHThl MaTeMATHYeCKOr0 AaHAJIU3a
BeinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATHSMU: IPOU3BOJAHAS (DYHKIIMH B TOUKE, KacaTeIbHast K
rpaduxy GyHKINU, TPOU3BOAHAS (DYHKIINU;

— OIpeaessaTh 3HaU€HHUE IPOU3BOJHON (PYHKIIMU B TOUKE IO U300PAKEHUIO KacaTeJIbHOM K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

— peuatb HECJIOXHBIE 33]Ja4 Ha IPUMEHEHUE CBSA3H MEXY IIPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (QYHKIMH, C OHOM CTOPOHBI, U MPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA U
HYJISIMU TIPOM3BOJHON 3TON (QYHKIIUU — C APYTOM.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:
— TOJIB3YSCh rpaKaMu, CPaBHUBATH CKOPOCTH BO3pacTaHUs (POCTA, MOBBIMIEHUS, YBETUUYEHUS U
T.I.) WJIM CKOPOCTH YOBIBaHUS (TTaJIeHNs, CHUKEHHUS, YMEHBILIEHHS U T.I1.) BEJIMYUH B PEaIbHBIX
nporeccax;

— COOTHOCHTDB Fpa(1)I/IKI/I PCAIBHBIX IPOUECCOB U 3aBHCUMOCTEH C UX OIIMCaHUAMM, BKIIIOYAIOIIUMHA

XapaKTCPUCTHUKU CKOPOCTHU U3MCHCHUSA (6BICTpBIﬁ POCT, IJIIaBHOC ITOHUKCHUC U T.H.);

HCIIOJIB30BaTh Fpa(l)I/IKI/I PCAIBHBIX MPOUCCCOB IJIA pCHICHUS HECCJIOKHBIX IMPUKIIAAHBIX 3a1a4,

B TOM YHCJIE OIpeiesisis o rpaduKy CKOpOCTh X0/a Mpoliecca.
BbinyckHuK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHUThCSH:
— OmnepupoBaTh NOHATUAMU: POU3BOIHAS (PYHKIIMM B TOUKE, KacaTellbHas K rpaduky GyHKIuH,
IpOU3BOIHAS (PYHKIUH;

— BBIYUCIIATH MPONU3BOAHYIO OJHOYIICHA, MHOTOWICHA, KBAAPATHOI'O KOPHS, IIPOU3BOJHYIO CYMMBI

byHKIINI;
—  BBIYHCIIATH IPOU3BOJIHBIC 3JIEMEHTAPHBIX QYHKIUH U UX KOMOWHAIMNA, UCIIONIB3Ysl CIIPABOYHBIE
MaTepuabl;
— HCCIIEZ0BATh B MPOCTEHIINX CiTydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HAaHOOJIBIINE U
HaMMEHBIINE 3HaUeHUs! PYHKIU, CTPOUTH rpadMKM MHOTOYJICHOB M IMTPOCTEUIIINX
paloHaIbHBIX (PYHKINN C UCIIOIB30BAaHUEM allllapaTa MaTeMaTHYeCKOr0 aHAJIN3a.

B noBceHeBHOM )XKM3HU U NTPU U3YYEHHUH IPYTHX YUEOHBIX MPEAMETOB:



— pemaTh NPHUKJIAIHbIC 3a/1a41 U3 OMOJIOTUH, (PU3UKH, XUMUH, SKOHOMHUKH U APYTHX IPEIMETOB,
CBSI3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTHK PEATbHBIX MPOIECCOB, HAXOXKICHUEM HAaUOOIBITHX
1 HAUMCHBIINX 3Ha‘-IeHHI>i, CKOPOCTH U YCKOPCHHA U T.II.;
UHTEPIPETHPOBATH TIOTYYCHHBIC PE3YJIbTATHI.
CTaTHCTHKA U TEOPHUsI BEPOSITHOCTEMH, JIOTHKa U KOMOMHATOPHKA
BpinyCKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
- OHepI/IpOBaTb Ha 6a3OBOM YPOBHC OCHOBHBIMH OIIMCATCIIbHBIMU XAPAKTCPUCTUKAMU YU CIIOBOTO
Habopa: cpenHee apudmeTHuecKoe, Meruana, HauooJIbIlIee U HANMEHbIIICE 3HAUCHHUS,
— omnepupoBarh Ha 0A30BOM YPOBHE MOHSATHIMH: YaCTOTA M BEPOSTHOCTH COOBITHSI, CITyYaiHBIN
BBIOOD, OTIBITHI C PABHOBO3MOYKHBIMH 3JIECMEHTAPHBIMU COOBITHSIMH;
—  BBIYHCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE IMOJICUETA YKCIIa HCXO/I0B.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:
— OLIEHUBATh ¥ CPAaBHUBATH B IIPOCTHIX CIIyyasix BEPOSTHOCTU COOBITHI B pealibHOM JKU3HU;
YUTaTh, CONOCTABIIATh, CPABHUBATH, HHTEPIIPETUPOBATH B IIPOCTHIX CIyYasiX PeaIbHbIE
JTaHHbIE, IPECTaBICHHbIEC B BUA€ TaOIM1, AUarpamMm, rpaMKoB.
BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYUT BO3MOKHOCTD HAYUYHUThCSH:

— HmeTs npencrasieHne 0 AUCKPETHBIX U HEMPEPBIBHBIX CIIy4alHbIX BEJIUYUHAX U
pacnpeeseHusIX, 0 HE3aBUCUMOCTHU CIIy4alHbIX BEJIUYHH;

— HMETb NIPEJCTABICHUE O MATEMATHYECKOM OXKUJAHUU U JUCIEPCHU CIIyYalHbIX BEIWYNH;

— HUMETh NPEACTABIECHUE O HOPMAIIbHOM PACIPEAEICHUH U IPUMEPAX HOPMAJILHO
pacnpeeIeHHBIX CIIy4allHbIX BEJIUYHH;

— TOHHMMATh CYTh 3aKOHA OOJIBIIIMX YUCEN M BEIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSITHOCTEH;

— HUMETb NIPE/ICTABICHUE 00 YCIIOBHOM BEPOSITHOCTH U O MIOJIHOW BEPOATHOCTU, IPUMEHATD UX B
peleHnn 3auad;

— HUMETb IIPEACTABICHUE O BAKHBIX YaCTHBIX BUAAX PACIPEIEICHUN U IPUMEHATD UX B PELIECHUN
3a/1ad4;

— HMETb NPEICTABICHUE O KOPPEISLIUY CIIyYalHBIX BEJIUYHH, O JUHEHHON PErpEeCCHH.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:
—  BBIYUCJIATDH WM OLEHUBATh BEPOSITHOCTU COOBITUI B PEAIbHON KU3HU;
—  BBIOMpATh NOJIXOASIINE METObI MPEACTaBIECHUS U 00paOOTKH JaHHBIX;

YMETh pellaTh HECIO0XKHbIE 3a/1aui Ha MPUMEHEHHE 3aKOHa OOJIBIINX YHCEN B COLIUOJIOTHH,
CTpaxOBaHMH, 3/IpaBOOXPAaHEHUH, 0OecIieYeHNH 0€30I1aCHOCTH HACETICHHS B Upe3BbIUaliHbIX
CUTYalUsX.

TexcroBble 3axaun
BoimyckHuk H6a 62a30BOM ypOBHE HAYYUTCH:
— Pemarte Hec/10KHbBIE TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB;
— aHaJTM3MPOBATh YCIOBUE 3a7auu, P HEOOXOJUMOCTH CTPOUTD [T €€ PEeIIeHUs
MaTeMaTUYECKYI0 MOJIENb;
— TIOHMMAaTh U UCIOJIB30BATH JJIsl peIlIeHHs 3a/1a4i HHPOPMALIUIO, PEICTABICHHYIO B BUJIE
TEKCTOBOI M CUMBOJIBHOM 3amucu, cxeM, TaOJIuL, TuarpaMM, rpadukoB, puCyHKOB;
— Z1eHCTBOBATh MO AITOPUTMY, COJIEPKAIEMYCs B YCIIOBUU 3aJauu;
— HCIOJb30BaTh JIOTHYECKUE PACCYXACHUS MTPU PELICHUN 3a]1auH;
— pabotaTh ¢ U30BITOUYHBIMU YCIOBUSIMH, BBIOUpas U3 Bcell nH(OpMaLUU, JaHHbIE, HEOOXOIUMBbIE
JUISl pELIEHNUS 3a]a4H;
— OCYILECTBJIATH HECTIOKHBIN 1epeOop BOZMOXKHBIX PEIICHUH, BEIOUpast U3 HUX ONTUMAJIbHOE IO
KpUTEpUSIM, CHOPMYJINPOBAHHBIM B YCIOBHH;
— aHAIM3HUPOBATh U MHTEPIIPETUPOBATH IOITYUECHHBIE PEIICHNUS B KOHTEKCTE YCIOBHS 3a7auH,
BBIOMPATH PElICHUs], He IPOTUBOPEYALIIE KOHTEKCTY;
— pelaTh 3a/la4y Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, O€3/0K U T.I1.;



pelaTh HeCJIOKHBIC 3a7aul, CBA3aHHBIE C IOJIEBBIM y4acTHEM BO BIaJeHUH (HUPMOIi,
HPEANPUATHEM, HEABHKUMOCTBIO;

pemath 3aJa4u Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKUI0K, KOMHCCHH) U Ha BEIYUCIICHHUE
CJIO’KHBIX TPOLIEHTOB B PA3JIMUHBIX CXEMax BKJIAJ0B, KPEIUTOB U MIIOTEK;

pemaTh NpakTU4YecKue 3aa4uu, TpeOyoIre UCIIOIb30BaHNs OTPULIATEIbHBIX YHCENI: Ha
OIpeJIeJICHNE TEMIIEPATypPhl, Ha ONpe/Ie/ICHHE TTOJIOKEHUS Ha BPEMEHHOW OCH (10 HaIeH 3pbl 1
10CJIe), Ha ABIKEHHE JCHEXKHBIX CPEACTB (IPUXO0/pacxol), Ha ONpeaeTICHHE TITyOMHBI/BBICOTHI
U T.IL;

UCTIOJIb30BaTh MOHATHE MaciITada [t HaX0XKICHHs PACCTOSIHUM M JUIMH Ha KapTax, IUIaHax
MECTHOCTH, IJIaHAX MOMEIEHH, BBIKPOWKAX, MPH padoTe Ha KOMIIBIOTEPE H T.II.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

peniaTh HECJIIOKHBIC MPAKTHUYECKUE 33]]a4H, BOSHUKAIOIINE B CUTYalUSIX MOBCETHEBHON KU3ZHH.
BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCH:

PeaTte 3a1aun pa3HbIX TUIIOB, B TOM YMCJIE 33/1a4¥ NOBBIILIEHHON TPYJHOCTH;

BbIOMpATh ONTUMANIBHBIN METO/I PEIICHUs 3a]a4l, PACCMaTPHUBAas Pa3IUYHbIC METObL;

CTPOUTH MOJIENb PEIICHHUS 3a/1a4, TPOBOIUTH JOKA3aTEIbHbIE PACCYKICHUS;

pemartk 3ana4n, TpeOyrorre nepedopa BapuaHToB, IPOBEPKHU YCIOBHIA, BEIOOPA ONITHMAIIEHOTO

pe3ynbrara;

aHAIM3UPOBATh U UHTEPIPETUPOBATH PE3YIbTATH B KOHTEKCTE YCIOBUS 3aJ]a4l, BEIOUPATh

pelIeHus], He IPOTUBOPEYALUE KOHTEKCTY;

MIEPEBOANTH MPU PEIICHUH 3aa4l HHPOPMALIMIO U3 OAHOU (POPMBI B IPYTYIO, UCTIONIB3YS MPU

HEOOXOJIUMOCTH CXEMBbI, TAOJIUILIbI, TPaQUKH, TUATPAMMBL;

B noBcegHEBHOM KM3HH U IpU U3YUCHUU APYIrUX MPEAMCETOB:

pelaTh NPAKTHYCCKUC 3aJa9U U 3ada4U U3 APYTHUX NPEIMECTOB

I'eomeTpus

BbinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:
OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMM: TOUKA, MIPsIMasi, INIOCKOCTh B IPOCTPAHCTBE,
NapajuIeIbHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX U MJIOCKOCTEN;
pacrno3HaBaTh OCHOBHbBIE BU bl MHOTOTPAaHHUKOB (ITpU3Ma, MUPaMHIa, IPSIMOYTOJIbHBIH
napajuienenunes, kyo);
n300pakaTh U3ydaemble GUTYpHI OT PYKU M ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;
JienaTh (BBIHOCHBIE) IUNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY,
cOOKYy, CHH3Y;
U3BJIEKATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJCTABIECHHYIO Ha
yepTrexax U pUCyHKax;
npuMeHsTh TeopeMy [Indaropa npu BEIYUCIEHUH 2JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;
HaXOJIUTh 0OBEMBI U IJIOIAIU MIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM
bopmyu;
pacro3HaBaTh OCHOBHBIE BU/IbI TeJ BpallleHUs (KOHYC, IUIUHAP, cepa U map);
HaXOJUTh 0OBEMBI U IIJIOLIA/IM TOBEPXHOCTEN MPOCTEUITNX MHOTOIPAHHUKOB U TEJ BPAILLEHUS C
npUMEHEHHEM (OpMYIL.

B noBcegHeBHOI KH3HU U IIpU U3YUCHUHU APYTrUX NPECaAMCTOB:

COOTHOCHUTD a0CTPAKTHBIE TEOMETPHUECKUE MOHATHS U (PaKThI C PeaIbHBIMH KU3HEHHBIMH
00BEKTaMU U CUTYaIUsIMU;

UCTIOJIb30BaTh CBOMCTBA MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYD VIS PELICHHS TUTIOBBIX
3a/1a4 IIPaKTUYECKOIO COACPKAHNUS,

COOTHOCHTb IUIOIAAH TOBEPXHOCTEHN Te OAMHAKOBON (POPMBI Pa3IMUHOIO Pa3Mepa;



COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (DOPMBI pa3InyHOTO pazMepa;
OLICHUBATh (POPMY MPAaBUILHOTO MHOTOIPaHHUKA MTOCIIE CIIUIIOB, CPE30B U T.I1. (OIPEEISTh
KOJIMUECTBO BEpIIMH, pedep U rpaHeil MOTy4eHHBIX MHOTOTPAHHUKOB)

BbInycKHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYUHThCS:
OnepupoBaTh MOHATUSAMH: TOUKA, IPsAMasi, IJIOCKOCTh B IPOCTPAHCTBE, NMAPAIICIbHOCTD U
NEePIEHANKYISPHOCTD MPSIMBIX U TIOCKOCTEH;
HNPUMEHSATH JUIS PEIICHHS 33/1a4 TeOMETPUIECKUe (DaKThI, €CIIN YCIOBUS IIPUMEHEHHUS 3a/1aHbI B
SIBHOU popme;
pelaTh 3aJa4i Ha HaXOXKJICHHE TeOMETPHUECKUX BEJIMYHMH M0 00pa3iiaM Wik alropuTMam,
JienaTh (BBIHOCHBIE) TUIOCKUE YePTEKU U3 PUCYHKOB O0OBbEMHBIX (PUTyp, B TOM YHCIIE PUCOBATH
BUJ CBEPXY, COOKY, CTPOUTH CEUEHHSI MHOTOTPaHHHUKOB;
U3BJIEKATh, MHTEPIIPETHPOBATH U MPEOOPa30BBIBATh HHPOPMAIHIO O TEOMETPUIECKUX (HUTYpax,
NPECTAaBICHHYIO Ha YepPTekKax;
NPUMEHATH FreoMeTprudeckue (pakThl sl pEUIeHUs 3a4a4, B TOM YHCJIE IPEANOoararoimux
HECKOJIBKO II1aroB PEIICHHS;
OTKCHIBATh B3aUMHOE PACIIOI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;
(dbopMyTHpOBaTH CBOMCTBA U IPU3HAKU QUTYD;
JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS,
BJIAJICTh CTAH/IAPTHOM KIaccU(UKAMEH MPOCTPAHCTBEHHBIX (PUTYp (THUpPaMUIbI, TPU3MEI,
napajuiejenunesp);
HAaXOJHUTh OOBEMBI U TUIOIAN OBEPXHOCTEH reOMETPUIECKUX Tell ¢ IPUMEHEHHEM (hopMyir;
BBIYHUCIISITH PACCTOSIHHS U YTJIBI B IPOCTPAHCTBE.

B noBcegHEBHOM KM3HU U IpU U3YUCHUU APYIUX NMPEAMETOB:

HCIIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX QUTYp ISl pEIICHU 3a/1a4 MPAKTUYECKOr0 XapaKkTepa
W 3aJ1a4y U3 IpYyrux ooiactei 3HaHu!
BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE
BeinyckHUK Ha 0230BOM YPOBHE HAY4YHUTCSH:
OnepupoBaTb Ha 0a30BOM YpOBHE NOHSATHEM JIEKApPTOBBI KOOPJUHATHI B IPOCTPAHCTBE,
HaXOJIUTh KOOPJIMHATHI BEPIIMH KyOa U MPSAMOYTOJILHOTO Mapasiesenumnena
BbinmyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHThCSH:

OnepupoBaTh NOHATUSAMH J1I€KapTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPAMH, CKAISIPHOE ITPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBHI;
HAaxOJIUTh PACCTOSIHUE MEXKY ABYMS TOUKAMH, CYMMY BEKTOPOB M IIPOU3BEACHUE BEKTOPA Ha
YHCJIO, YTOJI MEKIY BEKTOPAMH, CKaJIsIPHOE ITPOU3BEICHUE, PACKIIAAbIBATh BEKTOP 110 JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM;
3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pelaTh MpoCTeHIINe 3aJjaui BBEIEHHEM BEKTOPHOTo Oa3uca.

HcTopust MaTeMaTUKH

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCS:
OrnuceIBaTh OTAEIBHBIE BBIAAIOLIIMECS PE3YJIBTATHI, OJYYEHHBIE B XO/1€ PA3BUTUS MaTEMaTUKHU
KAaK HayKH;
3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B CBS3U C OTEUECTBEHHOU U
BCEMHUPHOH UCTOPUEH;
IIOHUMATh POJIb MaTEMATUKH B pa3BuTHH Poccnn

BoinyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYUThCS:
[IpeactaBnsTh BKJIAJ BBIAAIOIIMXCS MATEMAaTUKOB B PA3BUTHE MAaTEMAaTUKHU U UHBIX HAYYHBIX
o0JacTei;
IIOHUMATh POJIb MaTEMAaTHKH B pa3BuTuu Poccuu.



Metoabl MATEMATUKH

BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
[TpyMeHsTh U3BECTHBIE METOBI IPU PELLICHUU CTAaHJAPTHBIX MaTEMaTHUECKUX 3ajay;
3aMedath U XapaKTepU30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B OKpYXKarolen
JIEHCTBUTEIILHOCTH;
IPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE, B TOM YHUCIIE
XapaKTEpU3YIOIINX KPacOTy U COBEPLIEHCTBO OKPYXKAOLIEr0 MUpa U MPOU3BEACHUM HCKYCCTBA

BeinyckHuK Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCH:
Hcnonp30BaTh OCHOBHBIE METO/IbI I0KA3aTENbCTBA, IPOBOAUTH J1I0KA3aTEIbCTBO U BBIIOIHSTD
OIPOBEPIKEHUE;
IIPUMEHATh OCHOBHBIE METO/IbI PELICHUSI MAaTEMAaTUYECKUX 3a/1a4;
Ha OCHOBE MaTeMaTH4YECKUX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTEPU30BATh KPACOTY U
COBEPILEHCTBO OKPY>KAOLIEr0 MUpa U MPOU3BEACHUN UCKYCCTBA;

MPUMEHSTH IPOCTEHIINE TPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI MPU PEUICHUU MaTEMaTUYECKUX 3a]1ay.

Martemaruka (yriry01éHHbIN YPOBeHb)
DJIeMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH
BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCSH:

CB00OIHO ONIEPUPOBATH MOHATUSIMU: KOHEUHOE MHOYKECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHO>KECTBO, IIepeEceueHne, 00beIMHEHNE U Pa3HOCTh MHOKECTB, YMCIIOBbIE MHOYKECTBA HA
KOOPJIMHATHOU MPSAMOi, OTPE30K, MHTEPBAJ, IOJYHUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM TOUKOH,
rpaduveckoe MmpecTaBIeHne MHOYKECTB HA KOOPIUHATHOM TIOCKOCTH;
3a/1aBaTh MHOKECTBA IIEPEUUCICHUEM U XapaKTEPUCTUUECKUM CBONCTBOM;
ONEPUPOBATH MOHATUAMU: YTBEPKACHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U JIO)KHBIE
YTBEPKACHHUS, IPUYMHA, CIICACTBHE, YACTHBIN clTydail OOIIEro YTBEP>KIACHH, KOHTPIPUMED;
MPOBEPATH MPUHAIIIEKHOCTD JIEMEHTA MHOXKECTBY;
HaXOJUTh NepeceueHre U 00beJUHEHNE MHOKECTB, B TOM YHCIIE€ IPECTaBICHHbBIX rpaduyuecku
Ha YKMCIIOBOM NIPSIMOM M Ha KOOPAWMHATHON IIJIOCKOCTH;
POBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS 11 000CHOBAHUS UCTUHHOCTH YTBEP)KICHHH.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

HCITOJIB30BaTh YUCIIOBBIE MHOKECTBA HA KOOPAUHATHOMN NPSMON U Ha KOOPJAMHATHOM INIOCKOCTH
JUISL OTIMCAHMS PEANIBHBIX IPOLECCOB U SIBICHUN;
IIPOBOJUTB JOKA3aTEIIbHBIE PACCYKACHUSA B CUTyalUsAX TIOBCEAHEBHOM JKU3HU, TIPU PELICHUU
3a/1a4 U3 IPYrux NpeaIMeToB

BbinyckHUK Ha yriiy0JéHHOM yPOBHE IOJIYYHT BO3MOKHOCTD HAYYUThCH:
OnepupoBaTh MOHATUSAMHU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA, TOJIMHOXKECTBO,
nepecedeHre 1 00beAMHEHNE MHOKECTB, YHCIOBbIE MHOYKECTBA HAa KOOPIMHATHOW MPSIMOH,
OTPE30K, MHTEPBAJI, TOJTYHHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTON TOUKOH, rpadudeckoe
IIPEICTABJICHNE MHOKECTB Ha KOOPANHATHON IIJIOCKOCTH;
OIIEPUPOBATH MOHATUAMHU: YTBEPXKACHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIEC U JIOKHBIE
YTBEPXKICHUSI, IPUYHMHA, CJIEICTBUE, YACTHBIN ClTy4yail 001Iero yTBepKIeH s, KOHTPIPUMED;
IIPOBEPSTH MPHUHAJIEKHOCTD dJIEMEHTA MHOXKECTBY;
HaXOJUTh NepeceuyeHre U 00beJUHEHHE MHOXKECTB, B TOM YHCJIE IPECTaBICHHbBIX rpaduyecku
Ha YKMCIIOBOM NIPSIMOM M HA KOOPAMHATHON IJIOCKOCTH;
IPOBOJUTH JJOKA3aTeIbHbIE PACCYKACHUS JJIs1 0OOCHOBAHUS HCTUHHOCTH yTBEPIKICHHIA;
OIEPUPOBATH MTOHATUEM OIIPEIEICHNUS, OCHOBHBIMYA BUAAMHU OIIPEIEIICHHUM, OCHOBHBIMHU BUIAMU
TEOpEeM;
IIOHUMATh CyThb KOCBEHHOT'O JOKa3aTeIbCTBA;
OIEPUPOBATH MOHATUAMU CYETHOTO U HECUETHOI'O MHOXKECTBA;
IIPUMEHATHh METOJ MaTEMaTUYECKON MHAYKIUYU JJIs IPOBEACHUS PACCYKICHUN U JOKA3aTEIbCTB
U IIPU PELLEHUN 3a/1a4.



B nosceHEBHOM KU3HU U NIPU U3YYEHUU APYTUX IIPEAMETOB:

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U SA3BIK JIOTUKHU I OMMCAHUS PEAIbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3a71a4 IPYTHX YUeOHBIX IPEIMETOB

Ymucna u BbIpakeHust
BpinycKHUK HA yriyOJéHHOM YPOBHE HAYYHUTCS:
CB0001HO onEepUpOBaTh MOHATUAMU: HATYPaJIbHOE YHCII0, MHOKECTBO HATYPAJIbHBIX YHUCEN,
IEJI0€ YHCII0, MHOXKECTBO HLEJIBIX YHCEIl, OOBIKHOBEHHAs IPO0b, JECATUYHASL APOOb, CMEIIaHHOE
YHCJIO, PALIMOHATIBHOE YHCIIO0, MHOYKECTBO PALlMOHAJIBHBIX YHCEN, UPPALUOHAIBHOE YUCIIO,
KOpEHb CTEIEHU N, JEHCTBUTEIBHOE YHUCIIO, MHOYKECTBO JICUCTBUTEIBHBIX YU CEIL,
reOMEeTpHUYECKas MHTEPIIPETALs HATYPaIbHbIX, LIEIbIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX
4HCell,
IIOHUMAaTh U OOBSICHATH Pa3HUILYy MEXKAY MO3ULHUOHHON U HETIO3UIIMOHHON CUCTEMAaMU 3aIIUCH
quCcel;
NEPEBOJUTH YUCIIA U3 OAHON CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;
JIOKa3bIBaTh U UCII0JIb30BATh IPU3HAKU AEITUMOCTH CyMMBbI U IIPOU3BECHUSI IPU BBIIOJIHEHUN
BBIYMCIICHUM U PELICHUH 3a/1a4;
BBITOJIHATH OKPYIVIEHUE PAllMOHAIBHBIX U HPPALMOHAJIBHBIX YHCEN C 3alaHHON TOYHOCTBIO;
CpaBHUBATh JICHCTBUTENIbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;
yIOPSA0YUBATh YMCIIA, 3alIMCAHHBIE B BUJI€ OOBIKHOBEHHOH U JECATUYHOM Ipo0H, yucia,
3aMyCaHHbIe C UCIIOIBb30BaHNEM apU()METHUECKOTO KBAIPaTHOTO KOPHS, KOPHEW CTETIEHU
Ooumble 2;
Haxoauth HOJl u HOK pa3neiMu cioco6amu U MCIIONIb30BaTh WX MPH PEIICHUHN 33/1a4;
BBITNOJIHATH BBIYUCIICHUS U IPe0Opa30BaHus BIPAXKEHUN, COJEPKAIMX AEHCTBUTEIbHBIC YHCTIA,
B TOM YHCJIE KOPHU HAaTypaJIbHbIX CTCIICHEH;
BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHbBIE TPE0Opa30BaHNs TPUTOHOMETPUYECKHX,
JOrapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHATIBHBIX BBIPAKEHUH.

B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

BBITOJIHATH U OOBSICHATH CPAaBHEHHE PE3YJIbTATOB BBIUMCIIEHUH MPH PEILICHUH MPAKTUYECKUX
3aja4, B TOM YHclie PUOIMKEHHBIX BBIUMCIIEHHUH, UCTIONbB3Ys pa3Hble CIOCOObI CPaBHEHUH;
3aMMCchIBaTh, CPABHUBATh, OKPYIJISATH YUCIOBBIE IaHHBIE PEaIbHbIX BEJIMUMH C UCIIOIb30BaHUEM
Pa3HBIX CUCTEM M3MEPEHUS;
COCTaBJIATh M OLICHUBAThH PA3HBIMU CIIOCOOAMM YHCIIOBbIE BHIPAXKEHUS PU PEIICHUN
MPAKTUYECKUX 3aJa4 ¥ 337a4 U3 APYTUX Y4eOHBIX MPEIMETOB

BeinmycKkHUK Ha yriiy0J€HHOM yPOBHE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:
CB000/IHO OonEepUPOBATh MOHATHAMMU: 1I€JI0€ YUCIIO, JEIUMOCTh Yncel, 0ObIKHOBEHHAs! IpO0b,
JecsITUUHas ApoOb, pallMOHAIBHOE YHCII0, TPUOIKEHHOE 3HAYECHUE YUCIIa, YaCTh, 10JIS,
OTHOILIEHHE, TPOLIEHT, MOBBIIIEHUE U TOHMKEHUE Ha 33JJaHHOE YHCIIO IPOIIEHTOB, MacIITao;
MPUBOJIUTH MPUMEPBI UKCEN € 3aJaHHBIMU CBOMCTBaAMH JIETUMOCTH;
OTIepUpPOBATh MOHATUIMU: Jorapudm ymcia, TPUrOHOMETpUYECKasi OKPY>KHOCTb, paiiaHHast U
rpaaycHas Mepa yria, BeJInYMHa yria, 3a1aHHOTO TOYKOM Ha TPUTOHOMETPUYECKOM
OKPYXHOCTH, CHHYC, KOCUHYC, TAHI'€HC U KOTAHI€HC YIJIOB, UMEIOINX POU3BOJIBHYIO
BEJIMUMHY, YHCIIA € U T;
BBITOJIHATH apUPMeTHIECKHEe AEUCTBUS, COUeTast yCTHBIE U MUCbMEHHBIE IPHUEMBbI, TPUMEHSS
IpU HEOOXOIMMOCTH BBIYHUCIUTEIbHbIE YCTPONCTBA;
HAXOJUTh 3HAUYEHUSI KOPHS HAaTypaJIbHOM CTETEeHH, CTETIEHU C PallMOHAJIbHBIM [TOKa3aTeseM,
norapudma, UCIONB3Ys MPU HEOOXOIUMOCTH BBIUMCIUTENbHbBIE YCTPOMCTBA,
I10JIb30BATHCS OLICHKOW M MPUKHUIKON IIPU MPAKTUUYECKUX PACUETAX;
IIPOBOJUTH 110 U3BECTHBIM (pOpPMYJIaM U MpaBHIaM Npeodpa3zoBaHus OYKBEHHBIX BBIPAXKCHUH,
BKJIIOYAIOIIUX CTENIEHU, KOPHH, JIorapu(Mbl U TPUTOHOMETPHUECKUE (PYHKIUH;



HAXOJIUTh 3HAYCHHSI YMCIIOBBIX M OYKBEHHBIX BBIPAKEHUI, OCYILIECTBIISASI HEOOXOIUMBIE
HOJICTAHOBKH U ITPe0Opa3oBaHus;

n300paxkaTb CXEMaTHUUECKH yroJl, BEJIMUYMHA KOTOPOI'O BhIpaXKEeHa B rpajlycax WM paJuaHax;
UCTIOJIb30BAaTh MPH PEIICHUH 33]a4 TaOIUYHbIC 3HAYCHUS TPUTOHOMETPUYECKUX (PYHKIUH
YIJIOB;

BBINOJIHATH N1€PEBOJ] BETUUMHBI yIJIa U3 PaAMaHHOW MEphI B I'PaJyCHYIO U 00paTHO;
CBOOOJIHO ONEPUPOBATH YUCIOBBIMU MHOXKECTBAMU IIPH PEILICHUU 3a]a4;

IOHUMAaTh IPUYMHBI U OCHOBHBIE UJIEH PACLIMPEHHS] YUCIOBBIX MHOXECTB;

BJIaJICTh OCHOBHBIMU MOHATHSIMU TEOPUU AECTUMOCTH IIPU PELIEHUN CTaHIAPTHBIX 3aJa4
MMETh 0a30BbIE MPEACTABICHUS O MHO)KECTBE KOMIUIEKCHBIX YUCEIT;

CBOOO/THO BBIMOJIHATH TOKECTBEHHBIE MPE0OPa30BaHMsI TPUTOHOMETPHUYECKHUX,
JOTapu(PMHUECKUX, CTETICHHBIX BHIPAKECHUI,

BIaAeTh hopmysoit Onnoma HeroToHa;

OPUMEHSATH [IPU PELICHNUH 33134 TeopeMy o JuHelHoM npeacraBienun HO/I;

OPUMEHSATH [IPU pelieHnu 3aaa4y Kuralickyro TeopemMy 00 OCTaTKax;

IPUMEHSATH [IPU pelieHnu 3a1a4 Manyto Teopemy Pepma;

YMETb BBIIOJHATH 3alIUCh YHUCIIA B O3UIIMOHHONW CUCTEME CUUCIICHUS;

NPUMEHSTH [IPH PELICHUH 33124 TEOPETHKO-YHUCIOBbIC (DYHKIIMU: YHCIIO M CyMMa JICTUTENICH,
dyHKIMIO Diinepa;

IPUMEHSTH [IPU PELICHUH 3aJay LeTHbIe Apo0H;

HOPUMEHSTH [IPU PELICHUH 33124 MHOTOWIEHBI C IHCTBUTEIbHBIMU U 1IEIIBIMU
kod(purmenTamu;

BJIQ/IETh NOHATUSIMU ITPUBOJIUMBIN ¥ HEPUBOJUMBI MHOTOUIEH U IPUMEHATDH UX NPU PELICHUH
3a/1ay;

IPUMEHSTH MPU peleHnH 3a71a4 OCHOBHYIO TEOpEMY ainredphl;

IPUMEHSTh [IPH PELICHNUH 3a]a4 MpocTeire GyHKINN KOMIUIEKCHON IIepeMEeHHON Kak
reoMeTpuuYecKre mpeodpa3oBaHus

YpaBHeHus U HepaBeHCTBa

BbinmycKHUK Ha yriiy0J¢HHOM YPOBHE HAYYMTCH:
CB000OIHO OnEepUpOBaTh MOHATHUAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEPAaBEHCTBA, YPAaBHEHUE, SIBIISIIOIIEECS CIEJICTBUEM JAPYroro ypaBHEHUs, ypaBHEHMUSI,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE TPE0Opa30BaHUsl ypaBHEHUH;
pemath pa3Hble BUbl YpaBHEHUH U HEPABEHCTB U UX CUCTEM, B TOM YHCII€ HEKOTOpHIE
ypaBHeHUs 3-i1 u 4-ii cTeneHel, ApoOHO-palluOHATIbHBIE U UPPALlOHAIbHBIE;
OBJIa/IETh OCHOBHBIMM THITAMHU TOKA3aTENbHBIX, JOTapU(PMUUECKUX, UPPALMOHATIBHBIX,
CTENIEHHBIX YPAaBHEHUI U HEPABEHCTB M CTAaHJAPTHBIMU METOAAMM UX PELIEHUH U IPUMEHSTh UX
IIpU PEIICHUH 33]1a4;
IIPUMEHATH TeopeMy be3y K pelieHnIo ypaBHEHHUI;
IIPUMEHATH TeopeMy Buera /i peleHns HEKOTOPBIX YPaBHEHHUM CTENIEHU BBILIE BTOPOI;
MOHMMATh CMBICT TEOPEM O PAaBHOCHJIBHBIX U HEPAaBHOCHIIBHBIX TPEO0Opa30BaHUAX YPABHEHUH U
YMETb UX JI0Ka3bIBATh;
BJIAJICTh METOJIAMU PELICHUs ypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METOA
peleHns 1 000CHOBBIBATh CBOM BHIOOD;
MCIIOJIb30BaTh METOJ] HHTEPBAJIOB JJIsl PELLIEHUsI HEPABEHCTB, B TOM 4HcIie APOOHO-
paloHaIbHBIX U BKIIIOYAIOLIUX B c€0s1 MppallMOHAIbHbBIE BBIPAXKEHHUS,
pemarh anredpanyeckue ypaBHEHHs 1 HEPAaBEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpandecKuM U rpapuuecKuM METOJaMu;
BJIAJICTh Pa3HBIMU METOJIaMH J10Ka3aTeIbCTBA HEPABEHCTB;
pelaTh ypaBHEHHMs B LIEJIbIX YNCIIAX;



I/I306pa)KaTI> MHOKCCTBA Ha IIJIOCKOCTH, 3a1aBACMbIC YPABHCHUAMU, HCPABCHCTBAMU U UX
CHUCTEMaMU,;

CBOOOHO UCTIOJB30BaTh TOXKICCTBEHHBIC TPEOOPA30BAHUS TP PEIICHUH YPABHEHUH U CHCTEM
ypaBHEHUI

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

COCTABJIATH U PELIATh YPABHEHUSA, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUH 3a4a4 APYrUX
y4eOHBIX IIPEMETOB;

BBITIOJIHATH OLEHKY MPaBONO100us pe3yIbTaToOB, MOJIYYaeMbIX TP PELIICHUN PA3TUIHBIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPU PELICHUH 3a/1a4 IPYIUX y4EOHbIX IPEAMETOB;
COCTABJIATH U PELIATh YPABHEHUSA U HEPABEHCTBA C ITapaMEeTpaMu IIPU PELICHUH 3a/1a4 APYTHUX
y4€OHBIX IIPEMETOB;

COCTABJIAITh YPABHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, OIIMCBIBAIOIINE PEAIBHYIO CUTYaLUIO
WU IIPUKIIAIHYIO 3a/1a4y, HHTEPIIPETUPOBATh IIOJy4YEHHBIE PE3YJIBTATHI;

HCII0JIb30BaTh IIPOIPaMMHBIE CPEICTBA IIPU PEIICHNN OTIENbHBIX KJIACCOB YPABHEHUN U
HEPaBEHCTB

BoinmyckHuK Ha yriiy0J€éHHOM ypPOBHeE MOJYYUT BO3MOKHOCTh HAYYUTHCH:
CBOOOJIHO OTIPENENATh THII U BBIOMPATh METO]] PEIIEHUS 0Ka3aTEeNIbHBIX U JIOrapu(pMUUECKUX
YPaBHEHUI U HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUH U HEPABEHCTB, TPUTOHOMETPUYECKUX
YpaBHEHU U HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pelIaTh CUCTEMbl JIMHEHHBIX YPaBHEHUI;
pelaTe OCHOBHBIE TUIIbl YPABHEHUI U HEPABEHCTB C [1apaMETPaMU;
IIPUMEHATH TP pELICHNN 3a1a4 HepaBeHcTBa Ko — byHsAkosckoro, bepnyiny;
MMETH MPEICTABIEHUE O HEPABEHCTBAX MEXKY CPEIHUMH CTEIIEHHBIMU

DOyHKIUH

BoInycKHUK Ha yriy0JEéHHOM YPOBHE HAYYHMTCH:
Brnaners moHATHAMU: 3aBUCUMOCTb BEIMYUH, (DYHKIMS, apTyMEHT U 3HaueHHe (QyHKIHH,
00JacTh onpeaeNeHns U MHOYKECTBO 3HaU€HUN QyHKIMH, rpaduk 3aBUCUMOCTH, Ipaduk
GbyHKLINY, HYTU QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHHE HA YUCIIOBOM
IIPOMEXKYTKE, yObIBAaHHE HA YHCIOBOM ITPOMEXYTKE, HaNOOJIbIIIee U HAUMEHbIlIee 3HaUCHHE
(GYHKLIMU HAa YMCIOBOM MTPOMEXYTKE, epruondeckas (yHKINS, IepUO/, YeTHAsI U HeUeTHas
(GyHKLIMU; YMETh IPUMEHATh 3TH MOHATHS IPU PELICHUH 3a/1a4;
BJIQ/IETh NOHATUEM CTENIEHHAsI PYHKIINS; CTPOUTH €€ rpadUK U yMETh IPUMEHSATh CBOMCTBA
CTETeHHON (DYHKIIMU MPH pEeIIeHUH 3a/1a4;
BJIQ/IETh NOHATUSMHU [TOKa3aTelbHast PYHKIINS, SKCIIOHEHTA; CTPOUTh UX I'paduKU U yMETh
INPUMEHSTh CBOMCTBA MOKa3aTeIbHON (QYHKIIMU MTPU PEIICHUH 33/]a4;
BJIAJICTh MOHATHEM JlorapupMudeckas GyHKIUS; CTPOUTH €€ TpaduK U yMETb IPUMEHSTh
CBO¥CTBA Jorapu(pMUUEcKoil PyHKIIUH [P PELLICHUHN 3a7ay;
BJIQ/IETh MOHATUSIMHU TPUTOHOMETpHUUECKUe (YHKIIUHU; CTPOUTh UX TpapUKU U YMETh IPUMEHSATh
CBOICTBa TPUTOHOMETPUUECKHUX (QYHKIUI MPU pEelIeHNH 3a/1ay;
BJIAJICTh MOHATHEM 0OpaTHas QYHKIMS; IPUMEHSATh 3TO MOHATHE MIPH PELICHUHU 3a7ay;
OPUMEHSATH MIPU PELICHNUH 33/1a4 CBOIMCTBA (YHKIIMNA: YETHOCTh, IEPUOJAUYHOCTbD,
OTrPaHUYEHHOCTD;
MPUMEHSTH [P PEICHUH 3a]a4 TpeoOpa3oBaHus rpadukoB PyHKINMH;
BJIAJICTh MOHATUSAMH YUCIIOBAs MOCIIEI0BATEIbHOCTD, apu(hMETHUECKas! U TEOMETPHUECKast
IIPOrpeECCHs;
MPUMEHSTD [P PEICHNH 3a]]a4 CBOICTBA U MPU3HAKU apU(PMETHUECKON U FeOMeTpUUIECKOi
MPOTPECCUi.

B noBceHEBHO KU3HU U TTPU U3YYCHHUH APYTUX y4eOHBIX IPEIMETOB:



OTIpeNeNATh 1O rpadrKaM U UCIIONIb30BaTh Ul PEIICHHS MTPUKIIAJAHBIX 33/1a4 CBOICTBA
peaIbHBIX MIPOLECCOB U 3aBUCUMOCTEN (HanOOJIbIlINe U HAUMEHbIINE 3HaYEeHUs, IPOMEXKYTKU
BO3PACTaHMA U YObIBaHUS (DYHKIHH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACUMITTOTBI, TOUKH
nepernda, nepuoi u T.IL.);

UHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYaLINH;.
OTIpeNeNATh 1O TpaduKaM MPOCTEHIITNE XapaKTEPUCTUKH MTEPUOINIECKUX MTPOIIECCOB B
0MOJI0TUH, SKOHOMHKE, MY3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

BbinmycKkHUK Ha yri1y0JIEHHOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYUHThCSH:
BJIA/ICTh IOHATHEM aCUMITOTHI U YMETh €r0 IPUMEHATH IIPY PEIICHNUN 3a1a4;,
IPUMEHATh METO/Ibl PELICHUS NpoCcTeHIINX JU(PepeHINaIbHbIX YPaBHEHUI IIEPBOTO U BTOPOIO
HOPSIIKOB

DJIeMeHThI MaTeMATHYeCKOr0 aHAJINU3a

BrinyckHUK HA yriry0JéHHOM YPOBHE HAYYHMTCH:
Bnagers nonsituem 0eckoHEUHO YOBIBaIOIasi FEOMETPUUECKask IPOrpeccusi U yMeTh IPUMEHSTh
€ro IpHU peleHUN 3a1a4;
IIPUMEHATH JUIsl PELICHNUS 3aJa4 TEOPUIO IIPENIETIOB;
BJIAJICTh MOHATUSAMHU OECKOHEYHO OO0JIbIIHME U OECKOHEYHO MAaJIble YHNCIIOBBIC
MOCJIEIOBATEIFHOCTH M YMETh CPaBHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO MajIble
II0CJIEI0BATEbHOCTH;
BJIAJICTh MMOHATUSAMU: POU3BOAHAS (YHKIIUU B TOUKE, IPOU3BOIHAS (DYHKITHH;
BBIYHUCIISTH MIPOU3BOHBIEC AIIEMEHTAPHBIX (DYHKIMIA U MX KOMOMHALINH;
UCCIeIoBaTh (DYHKIIMH HA MOHOTOHHOCTD M 9KCTPEMYMBI;
CTPOUTH TpauKU U NPUMEHSATH K PELIECHUIO 3aJ1a4, B TOM YHCJIE C TApaMETPOM;
BJIAJICTh MMOHATHEM KacaTelbHas K TpaguKy QyHKIIMHA U YMETb IPUMEHSTH €r0 IPU PEIICHUN
3az1ay;
BJIa/IETh MOHATUSIMU I1€pBO0Opa3Hast pyHKIMS, OTIpeCIEHHBIN HHTETpal;
npUMEHsTh TeopeMy HbroToHa—JIeliOHMIIa 1 ee crieACTBUS [Tl peLIeHUs 3a/1ad.
B noeceonesnotl srcusnu u npu uzyuenuu Opyeux y4eonvix npeomemos:
pelaTh NpUKIJIAAHbIE 3a1a4u U3 OUOJIOTUH, (PU3UKH, XUMUH, SKOHOMHUKH U APYTHX IPEIMETOB,
CBSI3aHHBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

BbinmyckHuK Ha yriiy0J€HHOM ypPOBHeE MOJYYUT BO3MOKHOCTh HAYYUTHCH:
CBOOOJTHO BJIaJI€Th CTAH/IAPTHBIM allapaToM MaTeMaTUYeCKOTr0 aHaIu3a JUIs BEIUMCIICHUS
IPOM3BOJIHBIX (DYHKIIMH OHOM NEepeMEeHHOM;
CBOOOJHO IPUMEHATH anmnapaT MaTeMaTUYECKOT0 aHaIu3a JJis UCCIIEeIOBaHus PYHKIMN 1
HOCTPOCHUS IpaUKOB, B TOM YHCIIE UCCIETOBAHMS HA BBITYKIIOCTb;
OIepupOBaTh MOHITHEM NEPBOOOPA3HON (PYHKIMU [Tl pEIICHU 3a/1a4;
OBJIaJIETh OCHOBHBIMU CBeZIeHUsIMU 00 nHTerpaie Hoerotona—JleliOHuIa u ero mpocrenmumx
MPUMEHEHUSX;
OIIEpUPOBAThH B CTAHJAPTHBIX CUTYalMsIX TPOU3BOJHBIMU BBICIINX ITOPSIIKOB;
YMETh MPUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIMA;
YMETb IPUMEHATH NPU PELIEHUH 3aa4 TeopeMbl BeliepmTpacca;
YMETh BBIMIOJTHATH NPUOIMKEHHBIC BHIYMUCIEHUS (METO/IbI PEIICHUs] YPaBHEHUH, BHIYNCIICHUS
OTIpeZIeIEHHOr0 UHTErpaia);
YMETb IPUMEHATH NPUIOKEHUE IPOU3BOIHOMN U ONPEEIIEHHOI0 MHTErpaja K pelIeHHIO 3a1a4
€CTECTBO3HAHNS;
BJIa/IETh MOHITUSIMU BTOPAst IPOU3BO/IHAS, BRIITYKJIOCTh Ipadrka PyHKINUN U YMETh
UCCIIe10BaTh (DYHKIMIO HA BBITYKJIOCTb

CTaTHCTHKA H TeOpHs BEPOSITHOCTEMH, JJOTHKA 1 KOMOMHATOPHKA
BpinycKHUK HA yriy0OJIEHHOM YPOBHE HAYYUTCS:



OnepupoBaTh OCHOBHBIMHU ONKCATEIHHBIMU XapPAKTEPUCTUKAMHU YHCIOBOTO HA0Opa, MOHATHEM
reHepaibHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee;

ONEPUPOBATH MOHATUAMU: YACTOTA U BEPOSTHOCTH COOBITHUS, CyMMa U MPOU3BEICHHE
BEPOSATHOCTEH, BEIYUCIIATH BEPOSTHOCTH COOBITUI HA OCHOBE IMOCYETA YMCIIa UCXOJOB;
BJIa/IETh OCHOBHBIMHU MOHSATUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSTh MPU PELICHUH 3a/1a4;
UMETh MPeJCTaBlIeHnEe 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

UMETh MPEJCTABIEHUE O JUCKPETHBIX U HEMPEPHIBHBIX CITYYalHBIX BETUYMHAX U
pacrpezieNieHusIX, 0 He3aBUCUMOCTH CIIy4aiHbIX BEJTUYHH;

MMETh MPEACTaBICHUE O MATEMATUYECKOM OKUAAHUU U TUCTIEPCUM CITyYalHbBIX BEJIMYUH;
MMETh MPEACTaBICHUE O COBMECTHBIX PACIPEACIICHUSIX CIyYailHbIX BEJIMUNH;

MOHUMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTEH;
UMETh MPEJCTAaBIEHNE O HOPMAJIbHOM PaclpeeICHUH U IPpUMepax HOPMAaJIbHO
pacnpeieIieHHbIX CIIy4aliHbIX BEJTUYHH;

HMMETh MPECTaBICHUE O KOPPEISIINHU CIIYYalHBIX BEJTUYHH.

B noBcegHEBHOM KM3HH U IpU U3YUCHUU APYIUX MPEAMCETOB:

BBIYHUCIISITH MITH OIICHUBATh BEPOSITHOCTH COOBITHI B PEAIbHOM KU3HH;
BBIOMPATHh METOIbI MOIXOSIIETO MPEACTABICHUS U 00pabOTKH TaHHBIX
BbinycKHHK Ha yrjy0JéHHOM YPOBHE MOJY4YUT BO3MOKHOCTH HAYYHThCH:

UMETb IIPEJCTaBICHNUE O IEHTPAJIbHON NPeeIbHOM TeopeMe;
UMETb MPECTABICHNE O BEIOOPOYHOM K03 (pHULIMeHTE KOPPETAINH U JIMHEHHON perpeccum;
UMETb MPECTABICHUE O CTATUCTHYECKUX THIIOTE3aX U MPOBEPKE CTATUCTUUECKOU THITOTE3BI, O
CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;
UMETb IIPEJCTABICHHUE O CBA3U IMIIUPHUECKUX U TEOPETHUUECKUX PACIIPEICIICHHIH;
UMETb IIPEJCTaBICHNUE O KOJAUPOBAHUM, IBOUYHOM 3aM1MCH, TBOUYHOM JIEPEBE;
BJIaJIETh OCHOBHBIMU MOHATHSIMU Teopuu rpados (rpad, BepiirHa, pedpo, CTereHb BepIIUHBI,
nyTh B rpade) 1 yMeTh IPUMEHSTh UX MIPU PELICHNUH 33/a4;
UMETb MPEJICTABIICHNE O ACPEBBSIX U YMETh IPUMEHSTH IIPH PEIICHUN 33]1a4;
BJIAJICTh MMOHSTHUEM CBSI3HOCTh U YMETh IPUMEHSATh KOMIIOHEHTHI CBA3HOCTH IIPU PELICHUH 3a/1a4;
YMETh OCYILECTBIATH IyTH 110 pedpamM, 00X0/1bl pedep 1 BepIIMH rpada;
UMETb MpeJCTaBIeHNE 00 3MUIEPOBOM U FaMUIBTOHOBOM ITyTH, UMETh MPEICTaBIECHUE O
TPYAHOCTH 337]auil HaXOX/I€HUSI TaMUJIbTOHOBA MTyTH;
BJIAJICTh MOHSATHSMHU KOHEYHBIC U CYSTHBIE MHOYKECTBA U YMETh WX NMPUMEHSTH IPH PEIICHUN
3a/1ay;
YMETh MPUMEHSTh METO MaTEMAaTHUECKON HHIYKILIUY;
YMETh MPUMEHSTh NPUHIMN [{Mpuxiie mpy peleHnn 3a1ay

TexcToBbIE 3a1a4H

BbInycKHHK Ha YIJy0JéHHOM YPOBHE HAYUYMTCSH:
Pemate pa3Hble 3a1a4 MOBBIIEHHON TPYAHOCTH;
aHAJTM3UPOBATh YCIOBHE 3aJ1auM, BEIOWPATh ONTUMAIILHBIA METOJI PEIICHHUS 3a1auH,
paccMaTpuBasi pa3iIMYHbIE METOIBI,
CTPOUTH MOJIEIb PEICHUS 3a/1a4H, IPOBOIUTH JJOKA3aTeIbHbIE PACCYKIACHUS IPU PELICHUN
3a]auu;
pemars 3a1auu, Tpedyromue nepedopa BApHaHTOB, TPOBEPKH YCIOBHIA, BRLIOOpA ONTHMAaIHHOTO
pe3yJbTaTa;
aHAJTM3UPOBATh U UHTEPIPETUPOBATH MOTYUYEHHBIE PEIICHUS] B KOHTEKCTE YCIOBUSA 33/1auH,
BBIOMPATH pelIeHUs], He IPOTUBOPEYALEe KOHTEKCTY;
NIEPEBOIUTH MPH PEIICHUH 33]1a9i HH()OPMAITHIO U3 OJHOHN (HOPMBI 3aICH B JIPYTYIO, UCTIONB3YS
pY HEOOXOIUMOCTH CXEeMbI, TaOJIHIIbI, IpaduKH, TUarpaMMBl.



B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB:
pelaTh NPaKTUYECKHUE 3aJa4X U 3aJa4X U3 IPYTHX IIPEIMETOB

BbinyckHUK Ha yriiy0JéHHOM yPOBHeE MOJIYYHT BO3MOKHOCTD HAYYUThCSH:
CTPOUTB I'paUKH, JUArPaMMBbl, TAOJINIbI, CXEMBI JII00O0H CTENEHU CI0KHOCTH;
BbIOMPATh U3 PEIIEHHBIX 33]a4 Pa3JIU4YHbIMU CIIOCOOAMH ONTUMAJIbHBIH.

I'eomeTpust
BbinyckHUK Ha yriiy0JéHHOM YPOBHE HAYUMTCS:

Brnaners reoMeTpUYECKUMHU MOHATHAMMU IIPU PELICHUH 334 U IIPOBEJCHUN MATEMAaTUYECKUX
pacCyxIeHUi;
CaMOCTOSITENIEHO (hOPMYITHPOBATDH ONPE/IEICHUS TEOMETPUIECKUX (UTYD, BBIABUTaTh THIIOTE3BI
0 HOBBIX CBOMCTBAX U MPU3HAKAX F€OMETPHUUECKUX (PUTYp U OOOCHOBBIBATH MIIM ONPOBEPraTh
uX, 000011aTh UM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kiaccax (puryp, mpoBOIUTH B
HECIIOKHBIX CIYYasx KIACCHPHUKAIMIO (PUTYD MO Pa3IUYHBIM OCHOBAHUSM;
UCCIIEI0BaTh YePTEKH, BKIIOUasi KOMOMHALUMU (QUTYp, U3BIIEKATh, UHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;
pelaTh 3a/1a4l FreOMETPUUECKOI0 COJIEP/KaHusl, B TOM YHUCIIE B CUTYallUsX, KOI/1a aIrOPUTM
pEeLIeHUs He CIeyeT SIBHO U3 YCIOBHUS, BHIIOIHATh HEOOXOAUMBIE AJIS PELICHUs 3a1a4u
JIOTIOJTHUTEIILHBIE TOCTPOSHUS, UCCIIEA0BATh BOZMOKHOCTh IIPUMEHEHHUS TEOpeM B (HOpMyIT JUIst
pelleHus 3a1a4;
yMeTh (POPMYITHPOBATH M JOKA3bIBaTh T€OMETPUIECKHUE YTBEPIKICHHUS;
BJIQ/IETh NOHATUSIMU CTEPEOMETPUN: IIPU3Ma, NTapaJlIesICUIIe ], IMpaMKia, TETPa’dip;
MMETh NPEJCTABIICHUS 00 aKCMOMAaX CTEPEOMETPUU U CIEACTBUSIX U3 HUX U YMETh IPUMEHSTh UX
IIPU pELICHUH 33/]a4;
YMETb CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB C UCIIOJb30BAHUEM PA3JIMYHBIX METOJOB, B TOM YHUCIIE
U METOJa CIIE/I0B;
MMETh MPEJCTABIEHUE O CKPEIIUBAIOIINXCS IPSIMbIX B IPOCTPAHCTBE U YMETh HAXOJUTh YTOJI U
paccTosiHUE MEX]ly HUMH;
IIPUMEHATH TEOPEMBI O MAPAIIIENBHOCTH MPSMBIX U INIOCKOCTEN B TPOCTPAHCTBE IIPH PEILICHUN
3aj1a4;
YMETh MPUMEHSThH NapayieIbHOE TPOSKTUPOBAHUE JUIsl H300pakeHus! PUryp;
YMETb IPUMEHATH NEPIEHAUKYIIPHOCTH NPSMO U IIIOCKOCTH NPU PELIEHUH 3a/1ay;
BJIA/IETh NOHATUSAMH OPTOTOHAJIBHOE MPOEKTUPOBAaHUE, HAKIIOHHBIE U UX MPOEKIUHU, YMETh
IIPUMEHATH TEOPEMY O TPEX NMEPIEHANKYIISIPaxX MPU PELICHUH 3a/1a4;
BJIA/IETh NOHATUSIMU PACCTOSTHUE MEXIY (PUrypaMu B IPOCTPAHCTBE, OOIINI NEPIEHUKYISP
JIBYX CKPEIIMBAIOIINXCS MPSMBIX U YMETh IPUMEHATh UX NP PELICHUHN 33]1aY;
BJIA/IETh NOHSATUEM YTOJI MEXY NPSMOM U MJIOCKOCTBIO U YMETh IPUMEHATD €r0 IIPU PEILIEHUN
3az1ay;
BJIQ/IETh MOHATUSIMU IBYTPAHHBIN YroOJl, YIOJ MEKIY IIOCKOCTSIMU, MEPIEHANKYISIPHbIE
IUIOCKOCTH M YMETh IPUMEHSATH UX IIPU PELIEHUH 3a/1a4;
BJIA/IETh NOHATUSAMM NIPU3Ma, MApAIJIENIECIIUIIE]] U IPUMEHITh CBOMCTBA NapajlielenuIe a npu
pEeIlIeHnH 3a/]aY;
BJIa/IETh NOHATHEM IIPSIMOYTOJIbHBIN NapajlIeeNuIe] U IPUMEHATh €r0 IPU PELIEHUH 3a/1a4;
BJIA/IETh NOHATUSMHM NMUPAMMJIA, BUABI TMPAaMUJ], SJIEMEHTHI IPAaBUIbHONW TUPAMUJBI U YMETh
NPUMEHSTH UX MPU PELICHUH 3a/1a4;
UMETh MPEJCTaBlIEHUE O Teopeme Dilepa, MpaBUIbHBIX MHOIOIPaHHUKAX;
BJIa/IETh MOHITHEM IUIOLIA/IM TOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh MIPUMEHSITh €r0 MpH
pEeIlIeHnH 3a]a4;
BJIAJICTh MOHATUSAMH TeJa BpalleHus (LUJIUHP, KOHYC, ap U cpepa), UX CEYeHUs U yMEThb
IPUMEHSTH UX NPU PELICHUU 3a/1a4;
BJIA/ICTh NOHATUAMM KacaTeJIbHbIC IPSIMBIE U INIOCKOCTU U YMETh IIPUMEHSATD U3 IIPH PEILICHUN
3az1ay;



UMETb MPECTABICHUS O BIIMCAHHBIX M OMHCAHHBIX c(hepax U yMETh MPUMEHATh UX TPU
pEILIECHNN 3a]a4;
BJIAJICTh MOHATUSAMHU 00bEM, 00bEMbI MHOTOTPAaHHUKOB, TEJI BPAIlEHUS U IPUMEHSTH UX MIPH
pEIlIEeHNN 3a/]a4;
MMETh NPEICTABICHUE O Pa3BEPTKE IWINHAPA U KOHYCA, IO TOBEPXHOCTH LUIUHAPA U
KOHYCa, yMETb IIPUMEHATh UX IPU PEIICHUH 3a/1a4;
UMETb MPEJCTABICHHE O TUIOIAAH c(hepbl U yMETh MPUMEHSTD €T0 MPH PELICHUH 3a71ay;
YMETb pelIaTh 33Ja4l Ha KOMOMHALIMY MHOTOTPAaHHUKOB U TEJ BPAICHMUS;
UMETb MPECTABICHUE O OJOOUH B TPOCTPAHCTBE M YMETh PelIaTh 3aa4i Ha OTHOIICHHE
00BEMOB | IUIOMIAICH MOBEPXHOCTEH MOAOOHBIX QUTYP.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUH IPYIUX IIPEIMETOB!
COCTABJIATH C UCIOJIB30BAHNEM CBOMCTB reOMETPUUECKUX (PUTYp MAaTEeMaTHUECKHUE MOACIH JIJIs
pelIeHus 3a1a4 IPaKTUYECKOro XapakTepa U 3a/1ad U3 CMEKHBIX JUCLIMILINH, UCCIEN0BaTh
MOJIy4YE€HHBIE MOJIETIN U UHTEPIPETUPOBATH PE3YIbTAT

BbinycKkHUK Ha yri1y0J¢HHOM yPOBHE IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:
Hmets npencraBieHne 00 akCHOMaTHIeCKOM METO/IE;
BJIQ/IETh NOHITUEM F€OMETPUUECKHUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSATH UX JJIs
pelieHus 3a1ay;
YMETb IPUMEHSATH JJIsl PELICHMS 3a/1a4 CBOMCTBA IVIOCKUX U IBYTPaHHBIX YIJIOB, TPEXTPAHHOIO
yria, TEOpeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAaHHOTO yIJIa;
BJIQ/IETh NOHSITUEM NEPIEHIUKYJIIPHOE CEYEHHUE TPU3MbI U YMETb IIPUMEHSTH €T0 P PEIICHUN
3a/1ay;
MMETH NPEICTABIECHUE O JBOMCTBEHHOCTH IIPAaBUJIbHBIX MHOTOI'PAaHHUKOB;
BJIA/IETh NOHATUAMM LIEHTPAIBHOE U NIApAJUIEIbHOE IPOEKTUPOBAHUE U IPUMEHSATD UX IIPU
IIOCTPOEHNH CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOCKIMH;
MMETH MPEICTABICHUE O Pa3BEPTKE MHOIOIPAHHUKA U KpaTJaillleM ITyTH Ha TOBEPXHOCTU
MHOT'OTPaHHMKa;
MMETh MPEJCTABIEHNE O KOHUYECKUX CEUEHUSX;
UMETh MPEJCTABIIEHUE O Kacaloluxcs cepax 1 KOMOMHAIIMU TeJ BPAIICHUS U YMETh
MPUMEHSITh UX MPU PELICHUH 3a/1a4;
OPUMEHSTH MIPU PELICHUH 337a4 (GOPMYITy pacCTOSIHHUSI OT TOUYKH JI0 MIIOCKOCTH;
BJIAJICTh Pa3HBIMHU CIIOCOOAMU 331aHUs PSAMON ypaBHEHUSMHU M YMETh IPUMEHSTh IPU PELICHUU
3az1ay;
INPUMEHSTH [P PEIICHNUH 33/]1a4 U J0Ka3aTeJIbCTBE TEOPEM BEKTOPHBIM METOI U METOJ]
KOOpJMHAT;
HMMETh MpeJCTaBIeHUE 00 akCHoMax 00beMa, MPUMEHATH (POPMYIIBI 00BEMOB MTPSMOYTOJIHBHOTO
napajuiesienune1a, Ipyu3Mbl U MUPaMUIbl, TETpadipa MpU PEeUICHUH 3a/1a4;
IPUMEHSTH TEOPEMbI 00 OTHOIIEHUSIX 00HEMOB MPH PEILICHUH 33/a4;
IPUMEHATHh UHTETPAJ JUIs BEIUMCIIEHUS 00bEMOB U TIOBEPXHOCTEH TN BpallleHHsI, BBIUNCICHUS
I0IIAAM c(heprUIecKoro rnosica 1 00beMa IapoBoro Cios;
UMETh MPEJCTABIEHUE O ABMKEHUSIX B IPOCTPAHCTBE: NapalieIbHOM MIEPEHOCE, CHMMETPUH
OTHOCHUTEJIbHO IJIOCKOCTH, IIEHTPAIbHON CUMMETPHUH, IOBOPOTE OTHOCUTENBHO MPSIMOHA,
BUHTOBOW CUMMETPHUH, YMETh IPUMEHATDH UX MPU PELICHUH 3a/1ay;
UMETh MPEJCTABIEHUE O IOl OPTOTOHAILHON MPOEKIINH;
UMETh MPEJCTABIEHUE O TPEXTPAHHOM U MHOTOTPAaHHOM YTJI€ U IPUMEHSTh CBONCTBA IJIOCKUX
YIJI0B MHOTOIPAHHOTO YIJIA IIPU PELLIEHUH 3a1a4;
UMETb MPEJCTaBICHUS O TPeoOpPa30BaHUU M000US, TOMOTETUH U YMETh IPUMEHSATH UX MPH
pEeIlIeHnH 3a]a4;
YMETb pelaTh 3aJa4i Ha INIOCKOCTH METO/IaMU CTEPEOMETPUH;
YMETh NPUMEHSTH (POpMYIIbl 00BEMOB MPH PEILICHUH 331a4

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE



BoinyckHUK HA yriry0JIéHHOM YPOBHE HAYYHTCS:
Brnanetp MOHATHSAMHU BEKTOPBI U UX KOOPAUHATHI;
YMCTH BBIITOJHATE OIICpallvi HAa BEKTOpPAMU,
MCII0JIb30BaTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHUH 337124,
IPUMEHSATh YPaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSHUS MKy TOUKaMHM, ypaBHEHUE cepsl
P PEILICHUH 3a/1a4;
MPUMEHSTH BEKTOPBI U METOJ KOOPJIMHAT B MPOCTPAHCTBE MPHU PEUICHUH 3a/1a4

BpinycKHUK HA YriyOJEHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUUTHCS:

HAXOJUTh 00bEM MapajuIeIenuIe/ia U TeTpadipa, 3alaHHbIX KOOPAMHATAMU CBOMX BEPIIIVH;
3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;
HAXOJHUTh PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH B CHCTEME KOOpAHMHAT;
HAXOJHUTh PACCTOSHUE MEKY CKPEIIMBAIOIIMMUCS MPSMBIMH, 33JAHHBIMU B CUCTEME
KOOpJMHAT.

Hcropus maTreMaTuKH
BbinyckHUK Ha yriiy0JéHHOM yPOBHE HAYYUTCS:
XapakTepu30BaTh BKJIA]l BBIAAIOLIUXCS MATEMAaTUKOB PA3BUTUE MATEMATUKHU U UHBIX HAYYHBIX
obnacreii;
OIMCHIBATh OT/IEJIbHBIE BBIJAIOIIMECS PE3YIbTAThI, IOJYUYEHHBIE B X0/1€ Pa3BUTHSI MAaTEMaTUKU
KaK HayKH.

BeinyckHUK HA yriry0JIéHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHTHCH:
[TonnmaTth MaTeMaTHKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY Hay4YHBIX 3HAHUI, BIaJETh
IPEJICTaBICHUSIMU 00 aKCHOMaTUYECKOM TOCTPOEHUU T€OMETPUU U U IEPBUUHBIMU
MIPEACTABICHUSIMU O HEEBKIIMJOBBIX T€OMETPUSX;
y3HaTh IPUMEPbl MAaTEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOM U
BCEMHUPHOUN HCTOPUEN;

MOHMMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccuu.

Metoabl MaTeMaTHKH

BrinyckHUK HA yriry0JéHHOM YyPOBHE HAYYHMTCS:

Hcnonb30BaTh OCHOBHBIE METO/IbI I0KA3aTENIbCTBA, IPOBOIUTH TOKA3aTEIbCTBO U BHIMOIHATh
OTIPOBEPKEHUE;

MIPUMEHSTh OCHOBHBIE METO/IbI PEILICHUSI MAaTEMaTUUECKUX 3aay;

Ha OCHOBE MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE XapaKTEPU30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOLIETO MUPA U TPOU3BEIEHUN NCKYCCTBA;

IPUMEHSTH IPOCTENIINE TPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBbI
IIPY PELIeHNH MaTeMaTHYeCKUX 3ajiay;

MOJIb30BATHCS MPUKIIAJHBIMU IPOTPAMMAMH U TPOrPaMMaMU CUMBOJIBHBIX BBIYUCICHUH JIJIs
UCCIIEIOBAHHSI MAaTEMAaTUYECKUX O0OBEKTOB

BbinyckHHUK HaA Yri1y0JIéHHOM YPOBHE NMOJYYHT BO3MOKHOCTH HAYYUThCSH:
IPUMEHATh MaTEMaTHUECKHUE 3HAHUA K UCCIIEI0OBAaHUIO OKPYKAIOILIEro Mupa (MOIEIMPOBAaHUE
(bu3nYECKUX MPOIIECCOB, 3aa4U YIKOHOMUKH).

OcHoBHasi 0a3oBasi nporpaMmma
Auiredpa ¥ HaYaJIa aHAIH3A

Hatypanbnsle u nensie yncna. Panronansusle uncia. MppannonanbHble yncia.
Henumocts HatypaybHbIX uncell. [TpuzHaku nemumoctH. [IpocTeie n cocTaBHBIE YHCTIA.
Haunbounpmmii o0muii 1eauTens 1 HaKUMEHbIIee 00I1ee KpaTHOE HECKOIbKUX HaTypalbHbIX
YHCell.

Pemenue 3agau ¢ ucnonb3oBaHUEM IpayCHON Mephl yriaa. Moaysb 4ynciia u ero

CBOMCTBA.



Pemrenue 3a1a4 ¢ UCMOIb30BaHUEM YHCIOBBIX (DYHKIMU U UX rpadukoB. Mcnonas3oBanue
CBOMCTB U I'pa()MKOB TUHEHHBIX U KBAAPATUUHBIX (DYHKIMI, OOpaTHONU MPOMOPIIMOHAIBHOCTH U

byHKIIIHN Y = \/; . I'paduueckoe perienrne ypaBHEHUH 1 HEPABEHCTB.

TpuroHomeTpuyeckas OKpy>KHOCTb, paJiHiaHHas Mepa yria. CHHYC, KOCHHYC, TAHI'CHC,
KOTaHTEHC TIPOU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO U CICJICTBUS U3
HEro. 3HadeHus TpuroHoMeTpudeckux Gyukuit s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
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—, —,—, — pan). DopMyIbl CII0KEHUS TPUTOHOMETPUUECKUX (PYHKIHH, (HOPMYIIbI

y T T
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npuBeeHUs, (OPMYIIBI TBOMHOTO apTyMEHTA. .

Hynu pyHKIMM, pOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTb. Hanbob1iee 1 HaumMeHbliee

3Hayenue ¢pynkuuu. [lepuognueckue GpyHkunu. YeTHOCT M HEYETHOCTH (QYHKIIUH.

Tpuronomerprueckue GyHKIUU Y =COSX, Yy =SiN X, y = tgx . OyHkuust y = Ctgx .
CaoiicTBa U rpa@UKH TPUTOHOMETPUUYECKUX (YHKLIUH.

ApPKKOCHHYC, apKCHHYC, apKTaHI'eHC uncia. [Ipocreiimme TpuroHoMeTpudecKkue
ypaBHEHUs. Penienre TpUroHOMETpUUYECKUX YpaBHEHUN. Penienne nmpocreimumx
TPUTOHOMETPUUECKUX HEPABEHCTB.

CreneHs ¢ 1eHCTBUTENBHBIM [1I0Ka3aTeNIeM, CBOMCTBA cTeneHu. [Ipocreimme
noKa3aTebHbIC YpaBHEHHS U HepaBeHCTBa. [lokazarenbHas GyHKIMS U €€ CBOWCTBA U rpauK.

Jlorapudm umcna, coiictBa orapudma. Jlecsruunsiii morapudm. Yucio e.
Harypanbnsiit morapudm. [IpeodbpazoBanue norapudmudecknx BeipakeHuid. Jlorapudpmudeckne
ypaBHEHMs U HepaBeHCTBa. Jlorapupmudeckas GyHKIMS U €€ CBOWCTBA U IpaduK.

Crenennast GyHKIHUS U ee CBOKWCTBA U Tpaduk. MpparmoHanbHbIe ypaBHEHHUS.

MeTtoa MHTEpPBaJIOB [UIsl PEIIECHUS] HEPABEHCTB.

[IpeoOpazoBanus rpadukoB GYHKIHIA: CABUT BIIOJIb KOOPIUHATHBIX OCEH, PACTSHKEHUE H
CKaTHe, OTPaKEHNE OTHOCUTENIBHO KOOPANHATHBIX ocell. CUCTEMBI IOKa3aTENbHBIX,
Jorapu(pMHUUECKUX U UPPALIMOHAIBHBIX ypaBHEHUN. CHCTEMBI TOKA3aTENbHbIX,
JOrapu(pMHUECKUX HEPABEHCTB.

B3aumno oOpatubsie pyHkiun. ['paduxu B3auMHO 00paTHBIX (PYHKIIMA.

Yucnossle nocnenoBatenbHOCTH. [Ipeaen uncnoBoit nocnenosarensHocTH. [Ipenen
¢yukuu B Touke. [IpousBonnas pynkiuu B Touke. KacatenbHas k rpaduky GyHKIUN.
['eomeTprueckuii 1 GU3NUECKUI CMbICI TPOU3BOAHON. [Ipon3BOIHBIE AI€MEHTAPHBIX (PYHKIINH.
[TpaBuna quddepeHurpoBaHus.

[TonsiTre o HenpepbIBHBIX QYHKIUAX. TOUKH IKCTpeMyMa (MaKCUMyMa 1 MUHUMYMa).
HccnenoBanue syieMeHTapHbIX (QYHKIMHA HAa TOUKH SKCTpEeMyMa, Haubosblee 1 HauMeHbIlee
3HAYEHHE C MOMOIIBIO TTpon3BoaHON. [TocTpoeHne rpadukoB PyHKITUH C TOMOIIBIO
Ipou3BOHBIX. [IpuMeHeHe TPOU3BOIHON NP PEIICHUH 3a1a4.

[TepBooOpaznas. [lepBooOpa3ubie sneMeHTapHBIX GyHKIMHA. [Imomnans KpuBoJIMHEHHON
tpanenuu. @opmyna Hetotona-JleitOnuma. OnpeneneHnslii nHTerpai. Beruncnenue miomnaaei
IUIOCKUX GUTYp U 00BEMOB TN BpallleHHsI ¢ TOMOUIbIO0 HHTErpaa.

I'eomerpus
Harnsaaas crepeomerpust. @urypsl U ux n3o0paxenus (KyO, mupaMua, Ipu3Ma).
OcCHOBHBIE TIOHATHS CTEPEOMETPUHU U UX cBoMCTBa. CedyeHus Kyba 1 TeTpa’ipa.
Touka, npsiMast ¥ IUIOCKOCTh B MPOCTPAHCTBE, AKCMOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.
B3aumHoe pacnionoxenue NpsMbIX U INIOCKOCTEN B IpOCTpaHCTBE. [lapannenbHOCTh NpAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe. M300pakeHne npocTelmX MpoCTPaHCTBEHHBIX (pUryp Ha
IJIOCKOCTH.
Paccrosinust Mexay ¢urypamu B IpoCTpaHCTBE.
VYriel B npoctpaHcTBe. [lepneHInKynsipHOCTb NPSAMBIX U INIOCKOCTEH.
[Ipu3Haky neprneHaUKYISIPHOCTH MPSMBIX U IIJIOCKOCTEW B TPOCTpaHCTBE. TeopeMa o Tpex
NEPIEHIUKYIIApax.



Mpuororpannuku. [Tapannenenunesn. CBoiicTBa MPSIMOYTOJIBHOTO NapaJuIeICIUIIEA.
[Ipu3ma u nupamua. IlpaBunbHas nupamuaa v npaBuibHas npusma. [Ipsamas nupamuaa.
DNEeMEHTHI IPU3MbI U TUPAMUBI.

Tena Bpatenus: TUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSMOT0
KpYyroBOro LUJIMH/PA, IPSMOro KPYroBOro KoHyca. 1300pakeHne Tell BpallleHus Ha IUIOCKOCTH.

[IpencraBienue 06 yceueHHOM KOHYCE, CeYeHHsI KOHYyca (IapauieIbHOe OCHOBAHUIO U
IIPOXOJSIIIEe Yepe3 BEPIIMHY), CEUEHMs LIMIMHAPA (MapaJlIesIbHO U NEPIEHINKYIISIPHO OCH),
cedyeHus mapa. Pa3BepTka nuinmHapa U KOHyca.

[Ipocreiimme koOMOMHAIIMM MHOTOIPAHHUKOB U TEJ BPAILIEHHS MEXy COOOM.
Brruncnenue 31eMeHTOB IPOCTPaHCTBEHHBIX Guryp (pedpa, TuaroHaliu, yribl).

[Inomane MOBEPXHOCTH IIPABUIBLHOM MUPAMUIBI U IPsIMOM npu3Mel. [1nomans
MTOBEPXHOCTHU MPSIMOTO KPYTOBOI'O HUJIMHAPA, IPSMOT0 KPYTOBOIO KOHYCA U 11apa.

[TonsTre 06 o6beMe. OOBEM TUPaMUIBI U KOHYCA, TPU3MBI U miuHApa. O0beM mapa.

[Tono6uble Tena B npoctpancTBe. COOTHOLIECHUS MEXKIY TUIOLIAIIMU TOBEPXHOCTEN U
00beMaMu IOAOOHBIX Tell.

JIBrKeHUs B IPOCTPAHCTBE: NapaJJIeIbHbIA IEPEHOC, LIEHTPaIbHAsl CUMMETPUS,
CUMMETpUSI OTHOCUTEIJIBHO IUIOCKOCTH, TOBOPOT. IIpMeHeHne NBMKEHUMN IPH PELICHUH 3a1a4.

BexTopsl u koopauHatel B ipocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOpPA Ha
YHCII0, YTOJI MeXAY BekTopamu. KomnHeapHble 1 KOMILIaHapHbIe BEKTOPbI. CKasipHOE
MIpOU3BE/IEHNE BEKTOPOB. TeopeMa 0 pa3ioxkeHun BEKTOpa 0 TPEM HEKOMILIAHAPHBIM
BekTopaM. CKallsipHOE ITPOU3BEACHHUE BEKTOPOB B KoopAuHaTax. [[puMeHenue BeKTopoB npu
pEeIIeHUH 3374 Ha HAXO0XK/IEHUE PACCTOSHUM, JJIMH, TUIOMmaAeil 1 00beMOB.

VYpaBHeHUE MJIOCKOCTH B IPOCTpaHCTBE. Y paBHeHUE cdepsl B mpocTpanctee. Gopmyna
JUIs1 BBIYUCIICHUS PACCTOSIHUS MEXIY TOUKaMU B POCTPAHCTBE.

BepositTHoCcTh M cTaTHcTHKA. PadoTa ¢ naHHBIMU
Pemenue 3anay Ha TabnuyHOe U rpaduveckoe MpecTaBiIeHue JaHHBIX. Vcronb3oBaHue
CBOICTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAMOOIBILIEr0 U HAUMEHBIIIETO
3HAYEHM, pa3Maxa, Jucrepcun. Pemienne 3a1a4 Ha onpeneneHue 4acToThl M BEPOATHOCTH
coObITHi. BbruncieHne BeposiITHOCTEH B ONBITaX C paBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
ucxonamu. Pemienue 3a1a4 ¢ npuMeHeHHeM KOMOMHATOpUKU. Peenne 3a1a4y Ha BIYMCICHHUE
BEPOATHOCTEN HE3aBUCUMBIX COOBITHI, TPUMEHEHNE (DOPMYJIIBI CIIOKEHUSI BEPOATHOCTEH.
IIpaBuno yMHOXKEHUS BeposTHOCTEH. He3aBucruMble ciiyyaiiHble BeIMUMHEL. Pacnipenenenue
CYMMBI U IIPOU3BE/ICHNS HE3aBUCUMBIX CIIy4aliHbIX BeIW4uH. [loHATHE O HOpMAIBHOM
pacupenenenuu. [lapameTpsl HOpMaILHOIO pacupeneneHus. [Ipumepsl ciaydallHbIX BEJIUYUH,
MOYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHHH, POCT YEJIOBEKA).
Hcmopua mamemamuku

3aporkJieHUEe MPEACTABICHUH O YMCIOBBIX OTHOIIEHUSX U POCTPAHCTBEHHBIX (hopMax
peanbHOro Mupa. BO3HUKHOBEHME LIEJIOTO MOJIOKUTENBHOIO YHCIIA, CUeTa, EAUHUL JJIUHBI,
IUIOCKUX (GUTYP U IPOCTPAHCTBEHHBIX TEJl.

Marematrnueckue JOCTUKEHUS ApeBHUX LuBuiM3anuii: Ipesnero Erunra, [peBHero
Basunona, /IpeBuero Kutas u Ipesueit Unnuu.
Hatypdunocodckue mxomnsl antuynoi ['perun. [IpeoOpa3oBanue MaTeMaTuku B aOCTPAKTHYIO
JEOYKTUBHYIO HayKy. OTKpBITHE HECOU3MEPUMBIX OTPE3KOB. IppallMOHaIbHOCTh KaKk
BAYKHEHUIAS TPEATIOCHUIKA TEOPETUYECKON MaTeMAaTUKU. BO3HUKHOBEHHE JIOTUCTUKH.
Bo3HUKHOBEHHE T€OMETPUYECKOM anreOpsl, €€ JOCTUKEHUS U TPAHULIbI IPUMEHUMOCTH.
Hcropus 3agay 06 ynBoeHun Kyba, Tpucekuuu yria. [IpobGiema kBaapupyeMocTu Kpyra,
TpaHCUEHJAEHTHBIE uncia. JlyHouku ['mmnmokpara Xuocckoro.
Bosznuknosenue norapudmos: Bkiag M. bropru u x. Henepa. Pazsuthe Teopetndeckoit
apudmeruxu. Bxnan JI. Diinepa, V. lamunsrona, K. I"aycca, I1. JI.Ye6bimena.
AKcrnoMaTu4eckoe ocTpoeHue apupMeTuKy.
«Havana» EBkinia v X posib B pa3BUTHM MaTEMAaTHYECKOW HayKu. ['eomeTpruyeckas Hayka B
cpennue Beka. Mneu Jlexkapra o equHol MaremaTuke. BO3SHUKHOBEHHE aHATUTUYECKOM



reomerpun. Brnan P. Jlekapra, [1. @epma, JI. Ditnepa, 1. Hetorona. CBsi3b reoMeTpuu ¢
aHAJIM30M OECKOHEYHO MajbiX U U depeHIaabHbIMU YpaBHEHUAMU. BO3HUKHOBEHNE

g depeHaIbHOM, HauepTaTeIbHOM U MPOEKTUBHOM reometpun. Bkiaa Knepo, Diinepa,
Momnxa, [Toncene. OTkpeiTHE HeeBKIUA0BOM reomeTpun. Bxinaa boiisu, ['aycca, JlobaueBckoro.
3Ha4YeHNEe HEEBKIIUAOBBIX T€OMETPHUH ISl COBPEMEHHOM MaTeMaTUKU U (PU3HKH.
AKCHUOMAaTHYECKUI METOJ B T€OMETPHH.

Cranosnenue anreOpsl. Boiienenue anre6pbl B caMOCTOATENbHYIO HayKy. Bkian apabekux
MaTeMaTUKOB: alb-bupynu, ans-Xopesmu, O. Xaiam, Hacupsgaun Tycu, ans- Kamm.

VcTopus MONBITOK pelIeHus anredOpandeckux ypaBHEHUH B paguKkanax. Bkiaa ntanbsHCKuX
MaremaTukoB. HenpuBoaumelii cinydaii. Meton ®eppapu. Bknag Bueta B pasBurtue
anredpandeckoil Hayku. [I[pobrema pa3pemmmMocTy anreOpandecKux ypaBHEHHH BbIIIe 4-i
crerneHu B paaukanax. Bknaa ['aycca, AGens, ["anya.

CraHOBJICHHE TPUTOHOMETPUH, BOSHUKHOBEHNE OCHOBHBIX MOHATHIA. O0orameHue
TPUTOHOMETPUUYECKUX 3HaHU MatemaTukamu Boctoka. Bkinag H. Tycu. Tpuronomerpuueckue
(YHKIIMM B CHCTEME MaTeMAaTUYECKOr0 aHaIn3a.

BoznukHoBeHnue auddepeHnnaibsHoro 1 HHTErpaabHOro ueuucienus. Meropus
cTaHOBIIeHUS TP PEpEeHITUATBHBIX U HHTETPAITbHBIX MeTo10B. M. HeroToH, I. JIelOHwmII.
BBenenue annapara «3ncunon-aensTa». Bknang Komu, Pumana, Beiiepmtpacca.

Hcropruyeckue CBEICHUsI O MaTeMaTHYeCKOM oOpa3oBanuu Ha Pycu. «Apupmernxa
Marnuikoro u e€ BIMsSHUE Ha MaTeMaTH4eckoe oOpa3zoBaHue rocyaapctBa Poccuiickoro. Diiep
U CcO3J]aHue TIePBOM MaTemaTrdeckoi mkoibl B [letepOypre. Bxiianx M. B. Octporpaackoro, I1.
JL.UeOrbIm1eBa B pa3BUTHE OT€YECTBEHHON MaTemMaTuueckoil Hayku. H. W.JloGaueBckuil kak
BBIJIAIONITUICSA MaTeMaTUK U OOIIECTBEHHBIN AesTenb. Bkiag Mapkosa, JIsamyHoBa,
KoBanieBckoil. MOCKOBCKasi MaTeMaTruecKasi IIKOJIa U BbIJAIOLINECS JOCTHKEHHUS! COBETCKUX
MaTEeMaTHKOB.

Yri1y0/1éHHBIH YPOBEHb
Auare0dpa u HayaJia aHAJIN3a
MHoxecTBa (YMCI0BbIE, FeOMETPUUECKUX (HUTyp). XapakTepuCTUYECKOe CBOMCTBO,
AJIEMEHT MHOKECTBA, ITYCTOE, KOHEUHOE, OECKOHEUHOE MHOKECTBO. CIIOCOOBI 3aJaHus
MHOkecTB [lonMHOkecTBO. OTHOIIEHNS TPUHAJIEKHOCTH, BKIIIOUEHUS, paBeHCTBa. Onepanuun
Haj MHOKecTBamu. Kpyru Ditniepa. Koneunsie 1 6eCKOHEUHBIE, CYETHBIC U HECUETHBIC
MHOJKECTBA.

VcTuHHBIE U JIO’KHBIE BHICKAa3bIBAHUS, OTIEpAI[UH HAJl BbICKa3bIBaHUAMU. AnreOpa
BbICKa3bIBaHUM. CBS3b BBICKA3bIBAHUM C MHOXKECTBaMU. KBaHTOPHI CyIIIECTBOBAHMS U
BCEOOIIHOCTH.
3aKkoHbI JIOTUKH. OCHOBHBIE JIOTHUECKHE NIPABUIIA. PellIeHne JJIOrnueckux 3aaad ¢
HCITOJIb30BaHUEM KPYTrOB DHJIepa, OCHOBHBIX JOTUYECKHUX ITPaBUIL.

Ymo3zaximouenus. OG0CHOBaHMS U I0KA3aTEIbCTBO B MaTeMaTHKe. TeopeMbl. Busl
MaTeMaTUYeCKUX yTBEp:KJeHuM. Buabl n1oka3arenscTB. MaremaTuueckasi MHIyKIUS.
YTBepxkeHus: 00paTHOE JaHHOMY, IIPOTUBOIMOJIOKHOE, 00pPaTHOE MPOTUBOMOIOKHOMY
naHHoMy. [Ipu3HaKk U cBOMCTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUSI.

OcHoBHas TeopeMa apudmeruku. OctaTku U cpaBHeHus. Anroput™m Eknnna. Manas
teopema depma. -UUHBIE CUCTEMBI cunciaeHus. QyHKIMA Diepa, YuciIo MU CyMMa JIEIUTENen
HATypaJbHOIO YUCIA.

Panuannast mepa yriia, TpUroHoMeTpudecKkasi OKpy>KHOCTb. TpUTOHOMETpUUYECKHE
¢byHkuuy yncen u yriaos. @opMyisl IPUBEICHUS, CIOKEHHUSI TPUTOHOMETPUUYECKUX (QYHKIINH,
(GbopMyIIBI TBOWHOTO U TTOJIOBUHHOTO apryMenTa. [IpeoOpazoBanre CyMMBI, pa3HOCTH B
POM3BEACHUE TPUTOHOMETPUUECKUX (DYHKIIMNA, U HA0OOPOT.

Hynu ¢pyHkium, npoMexyTki 3HaKOIOCTOSIHCTBA, MOHOTOHHOCT. Hanbonbiee u
HanMeHblIee 3HaueHue GpyHkun. [lepuonuueckne GyHKIMU 1 HAUMEHbLIHIA niepuo. YeTHbie U



HeueTHble PyHKInU. OYHKIMH «IpoOHas 4acTh Yucia» Y = {X} U «lemasi 4acTh YHCIay

y=[x].
TpuroHomerpuueckue QyHKIMH YUCIOBOrO aprymenra Y =C0SX, y=Sinx, y=tgXx,
y = ctg X . CBoiicTBa u rpauKu TPUTOHOMETPUYECKHUX (PYHKIIUH.

OO6parHble TpUrOHOMETpUYECKHE (DYHKIIMH, X TIIaBHBIC 3HAYCHHS, CBOUCTBA U TpapUKH.
Tpuronomerpruueckue ypaBHeHus. OTHOPOAHBIE TPUTOHOMETPUYECKUE YpaBHEHU. PenieHue
IIPOCTEUIINX TPUTOHOMETPUUYECKUX HEepaBeHCTB. [IpocTeiiime cucTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUU.

CrerneHb ¢ 1eliCTBUTENBHBIM IIOKa3aTeNeM, CBOMCTBA cTeneHu. [IpocTeitmne
HoKa3aTesbHbIC YpaBHEHUs U HepaBeHCTBa. [loka3arenbHas GyHKIMS U ee CBOWCTBA U I'pad UK.
Yucno € u pyHkuus y =e*.

Jlorapudwm, cBoiicTBa gorapudma. JlecATHUHBIN 1 HATYpaJIbHBIN JorapugM.
[TpeoOpaszoBanue norapupMUUecKux BopakeHui. Jlorapupmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennast GyHKIUS U €€ CBOKHCTBA U Tpaduk. MpparoHaibHbIe ypaBHEHUSI.

IlepBuuHbIE IPEACTABIECHUS O MHOYKECTBE KOMIUIEKCHBIX 4nceln. JlelcTBus ¢
KOMIUIEKCHBIMU yKciiaMu. KoMiiekcHo conpsbkeHHble yucia. Moayiib 1 apryMeHT uucia.
Tpuronomerpuueckas popma KOMIUIEKCHOTO yKcia. Perienue ypaBHeHUI B KOMIUIEKCHBIX
yuciax.

Merton unTEepBaNIOB JUIsl pereHus HepaBeHCTB. [IpeoOpa3oBanus rpagukoB QyHKIMIA:
CABHI, YMHO)KEHHUE HA YMCJIO0, OTPAKEHNE OTHOCUTEIILHO KOOPAMHATHBIX ocell. ['paduueckue
METO/Ibl PEIICHUS] YPABHEHUI 1 HEPABEHCTB. PellleHne ypaBHEHUI U HEPABEHCTB, COAEPKALUX
IIEPEMEHHYIO 110J1 3HAKOM MOJYJISL.

CucTeMsbl OKa3aTeNbHbIX, JOrApUPMUUECKUX U UPPALMOHAIBHBIX YpaBHeHUH. CHCTeMbI
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

B3anmuo oOpatnbie ¢pyHkuuu. I'padukn B3auMHO 00OpaTHBIX (QYHKIUIA.

VYpaBHEHUsI, CHCTEMBI YPABHEHUH C TAPaMETPOM.

®opmyna bunoma HeroToHa. Pemienne ypaBHEHMI CTENEHH BBILIE 2 CIIELMAIBHBIX BUOB.
Teopema Buerta, Teopema besy. [IpuBoauMble 1 HEMPUBOIUMBIE MHOTOWIEHBI. OCHOBHAs
Teopema anreOpsl. CUMMeTpHUYecKre MHOTOWIeHb!. Lleno4ncieHnble u 1e03HayHble
MHOTOYJICHBI.

Juodantossl ypaBHeHus. Llennbie apodu. Teopema depma 0 cymme KBapaToB.
CyMMBI U psi/ibl, METO/IBI CYMMUPOBAHHUS U MIPU3HAKU CXOAUMOCTH.
TeopeMsl 0 MPUOIMKEHUN AEHCTBUTEIBHBIX YUCEN PALIMOHATIBHBIMH.
MHosxecTBa Ha KOOPAMHATHOM MIOCKOCTH.
Hepapenctso Komm—ByHsIKOBCKOT0, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEHHX.

[Tonsitue npenena ynkuuu B Touke. [lonstue npenena pyHKunu B 0€CKOHEUHOCTH.
Acumnrotsl rpaduka pyHkimuu. CpaBHeHHE OECKOHEYHO MabIX U OECKOHEYHO OOJIBIINX.
HenpepriBHocTh ¢yHkiuu. CoiicTBa HenmpepbIBHbIX QyHKIMNA. Teopema Beiliepmirpacca.
Huddepenuupyemocts Gpynkuuu. [IponzBoanas ¢pynkuuu B Touke. KacarenabHas k rpaduky
¢bynkun. ['eomerpuueckuii u Gpu3NUECKUil CMBbICT TPOU3BOAHOMN. [IpMeHeHNe MPOr3BOIHOM B
¢uszuke. [IponsBoansie aneMenTapHbIx GyHkimid. [IpaBuna nuddepenunpoBanms.

Bropas npousBoiHas, ee reoMeTpuuecKuil u GU3NYECKUN CMBICI.

Touku skcTpeMyma (MakcuMyMma 1 MUHUMYyMa). MccrieioBanue 3JeMeHTapHbIX (GyHKIUI Ha
TOYKH 3KCTpeMyMa, HaruOoiblllee ¥ HauMEeHbIIee 3HaU€HUE C IOMOIIBIO TPOU3BOIHOM.
[Toctpoenue rpagukoB GyHKIMIA ¢ TOMOLIbIO MPOU3BOAHBIX. [[puMeHeHne Nporu3BOAHOM MpH
pemienuu 3ana4. HaxoxneHnue skcTpeMyMoB (DyHKIINI HECKOJIBKUX MEPEMEHHBIX.

[TepBooOpaznas. Heonpenenennsiit uaterpai. [leppoobpasHbie aeMeHTapHBIX ()YHKITHA.
[Tnomanes kpuBoauHelHOM Tpanenun. @opmyna Hetotona-Jleiioaumna. OnpeneneHHbII



UHTErpai. Beruucnenue riomazei miockux Guryp 1 00beMoB TeJl BPALICHHS ¢ TTOMOIIBIO
uHTerpana. Meronsl peleHus (PyHKIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.
I'eomerpus
Harnsagnas crepeomerpus. [Ipusma, napamienenunen, nupaMmuia, TETPasap.
OCHOBHBIE NIOHATHUS TEOMETPUHN B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3
HuX. [IoHsTHE 00 aKCMOMaTUYECKOM METO/IE.

Teopema MeHnenas juis terpasapa. [loctpoeHne ceyeHnii MHOrOrpaHHUKOB METOIOM CJIE/IOB.
[lenTpanpHOEe mpoekTrpoBanue. IlocTpoenne ceueHnii MHOTOTPAaHHUKOB METOIOM IPOCKIUH.
CkpeuBarouiyecs npsiMple B IPOCTPAHCTBE. YTOJI MEXAY HUMHU. MeTO1bl HaX 0K ACHUS

pPacCTOSTHUI MEXKIY CKPELIMBAIOLIIMMUCS PSMBIMH.
TeopeMsl 0 mapajuIeaIbHOCTH IPSIMBIX U IUIOCKOCTEH B NpocTpaHcTse. [lapamiensHoe
IPOEKTHPOBaHUE U n300pakeHue puryp. 'eomerpuueckre MecTa TOUEK B IPOCTPAHCTBE.

[lepneHIUKyYISpHOCTD NMPSAMOM U IIIOCKOCTH. OpTOroHanbHOE NpoeKkTupoBanue. HakinoHHble
u npoekuuu. TeopeMa o Tpex NepreHuKyIIpax.

Bunel rerpasapoB. OpToneHTpUYECKUil TETpa3ip, KapKaCHbIM TeTpa3ap, paBHOIPAaHHBIH
teTpa’ip. [IpsamoyronbHblil TeTpasap. Mennansl U OumeuaHbl TETpaspa.

JocTtpauBanue TeTpadapa 40 napajuleIenueaa.

PaccrosHus mexny purypamu B npoctpanctse. OOImuUil nepneHuKysp ABYX
CKPEIIMBAIOIINXCS IPSIMBbIX.

Vel B npoctpanctse. [lepnenaukynsapHele miockocTy. [lnomans opToroHanbHON IPOEKIUN.
[lepniengukynsgpHOE cedeHHe MPU3MBbl. TpexrpaHHblii 1 MHOTOrpaHHbIN yros. ColicTBa
IUIOCKHX YIJIOB MHOTOIPaHHOro yriia. CBOMCTBA IUNIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOTO
yria. TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yria.

Buael MHOrOrpanHukoB. PazsepTku MHOrorpanHuka. Kpardaimue myTy Ha NOBEPXHOCTU
MHOT'OTpaHHHKA.

Teopema Ditnnepa. [IpaBuibHbIE MHOTOTPaHHUKH. [[BOMCTBEHHOCTD NPAaBUIIbHBIX
MHOTOTPaHHHUKOB.

ITpuzma. [Tapanmnenenunesn. CpoiicTBa napauienenunena. [IpsMoyroyibHbIi napanienenumnes.
HaxnonHsle npu3MBI.

[Iupamuna. Buas!l nupaMu. DeMeHTHI TpaBUIIbHOM upaMusl. [TupamMus: ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsMHU, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepxXHOCTEN MHOTOTPAHHHUKOB.

Tena BpaieHus: TUIMHIp, KOHYC, map U chepa. CeueHns HUIMH/IpA, KOHYCA U Iapa.
[ITapoBoii cerMeHT, MapoBOii Ci10H, HIapoBOi CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.

OneMeHTH cepuueckoit reomerpun. Konnueckue ceueHusl.

KacarenbHble npsMble 1 m1ockocTu. Brimcanusie u onucanusle cgepsl. Kacaromuecs chepsl.
KomOuHarmu ten BpaiieHus.

Bexrops! n koopanHaTel. CymMmma BEKTOPOB, YMHOXKEHHE BEKTOPA HA YKCIIO. YTOJI MEXKIY
BeKTOpaMHu. CKaJIIpHOE ITPOU3BEACHHUE.

VYpasuenue mnockoctu. opmysa pacCTosTHUS MEXTy ToukaMu. Y paBHeHue cheprl. Dopmyrna
paccTosHUS OT TOYKH JI0 TI0cKOCTH. CrIocoOBI 3a1aHus IPSMOM ypaBHEHUSIMHU.

Pemenne 3a1a4d u 10Ka3aTeabCTBO TEOPEM € TOMOIIBIO BEKTOPOB U METOJIOM KOOPAMHAT.
DNEMEHTHI TEOMETPUU MaccC.

[Tonsitue o6beMa. OOBEeMBI MHOTOTPpaHHUKOB. OOBEMBI TEI BpallleHHs. AKCHOMBI 00beMa.
BriBoa popmynn 00beMOB IPSIMOYTOJIBHOTO Mapajuieenunesia, Npu3Mbl U nmupaMuisl. Dopmysst
JUTSL HAXOXKIeHHsI 00beMa TeTpaszipa. TeopeMbl 00 OTHOIIEHUSX 0ObEMOB.

[TpunoxeHus UHTErpaia K BEIYUCICHUIO 00bEMOB U TTOBEpXHOCTEH Ten BpameHus. [lnomanp
chepuueckoro nosica. O6beM mapoBoro ciosi. [[pumenenrne 06beMOB NMPH PEIICHUH 3a/1a4.

[Tnomanp chepsi.

Pa3Beprka nunuHapa u konyca. [lnomans moBepXHOCTH IMWIMHIPA U KOHYCA.

KomOuHamyu MHOTOTpaHHUKOB U TEJI BpaIlleHUs.



[TonoGue B mpocTpancTe. OTHOIIEHNE 0OBEMOB U IUIOLIA/IEH TOBEPXHOCTEH MOJOOHBIX
dburyp.
JIBIOKEHUS B IIPOCTPAHCTBE: MTApAJIIEIIbHBIN IIEPEHOC, CAMMETPUS OTHOCUTEIILHO IUIOCKOCTH,
LCHTPAIbHAS CUMMETPHsL, IOBOPOT OTHOCUTEIIBHO IPSIMOM.
[TpeoGpaszoBanue nomodus, romoTeTrs. Pemenne 3aad Ha MIIOCKOCTH C UCTIOIb30BAHUEM
CTEPEOMETPUYECKUX METOJIOB.
BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeopHs rpag)oB 1 KOMONHATOPHKA

Vcnonb3oBaHue TabIuI U AUarpamMm JUist IpeCcTaBleHus JaHHbIX. Pemenue 3aqau Ha
NPUMEHEHHE ONMCATEIbHBIX XaPaKTEePUCTUK YHCIOBBIX HAOOPOB: CPEIHUX, HAMOOIBIIETrO 1
HAaUMEHBILIEr0 3HAYEHUs, pa3Maxa, JUCIEPCUU U CTaHJApPTHOTO OTKJIOHEHHA. Beruncienue
Y4aCTOT M BEPOATHOCTEH cOOBITHI. BrIuncieHne BeposiTHOCTEH B ONBITAX C pABHOBO3MOYKHBIMHU
3JIEMEHTapHBIMU HcXoAaMu. Vcronp30BaHe KOMOMHATOPUKH. Beluncinenue BeposiTHOCTEH
HE3aBUCHMBIX cOOBITHI. Mcrionb30Banue GopMyIibl CII0KEHUS! BEPOSITHOCTEH, TUarpaMm
Ditniepa, nepeBa BeposTHOCTEH, popmyibl bepryin.

VYcnoBHas BepoATHOCTS. [IpaBriio yMHOXKEHHUs BepossTHOCTEN. DOpMyJIa ITOITHONW BEPOATHOCTH.
®opmyna baiieca.

JluckpeTHble cayyaiiHble BEIMUMHBI U pacnipeaeneHusi. CoBMECTHbBIE pacIipeieIeHHUsL.
Pacnipenenenue cymMMbl M IPOM3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEIMYMH. MareMaTuieckoe
0’KMJIAHHWE U TUCIIEPCHUS CIIy4alHOW BEJIMYMHBI. MaTeMaTu4ecKoe OKUAaHUue U JUCTIEPCHS
CYMMBI CJIy4aliHbIX BEJIMYHH.

bunapsnas ciydaiinas Benu4uHa, pacupenenenue bepnymn. ['eomerpuyeckoe pacnpeneneHue.
brHOMUManbHOE pacnpeielieHue U ero cBolicTsa. HenpepplBHbIE CllydaliHbIE BEIUYHUHBI.
IInotHOCTE BeposiTHOCTH. DyHKIMA pacnpeneneHus. PaBHoMepHOe pacnpeiesieHue.

HopmansHoe pacnipenenenue. @ynknus Jlamnaca. [TapamMerpsl HOpMaIbHOTIO paclpeneacHus.
[Tpumeps! ciy4yailHbIX BEIMYMH, TOAYUHEHHBIX HOPMAJIBHOMY 3aKOHY (IIOTPEIIHOCTD
U3MEpPEHUH, pOCT yesioBeka). 3aKoH 0oJbIINX yKced. BeiOopouHblil MeTO H3MEpeHus
BeposATHOCTEN. Pouib 3aKkoHa O0JIBIINX YKCeN B HayKe, IPUPOJIE U OOIECTBE.

ITocTpoenue coorBeTcTBUN. JIUCKpeTHAs HENPEPBIBHOCTD. [IpuHnun Jupuxie.
OcHoBHbIe TTOHATHS Teopuu TpadoB.. [lepesbs. [IBonunoe nepeBo. CBa3HOCTh. KOMIIOHEHTHI
csizHOCTU. [lyTH Ha rpade.
Hcmopua mamemamuxu

3apox/ieHue NMPeICTaBICHUH 0 UUCIIOBBIX OTHOILEHHX M MPOCTPAHCTBEHHBIX (PopMax
peanbHOro Mupa. BO3HHKHOBEHME LENOr0 MOJIOKUTEIBHOTO YHUCIIA, CYETA, €AUHHULL JUTUHBI,
IUIOCKUX (DUTYp M MIPOCTPAHCTBEHHBIX TEJI.

MaremaTrnueckue JOCTUKEHUS ApeBHUX nuBuin3anuii: Jpesnero Erunra, JIpeBHero
Basunona, lpesnero Kuras n JIpesneit Unauu.
Harypdunocodckue mxosnsl antuunoi I'perun. [IpeobpazoBanne MmaTeMaTuK B a0CTPAKTHYIO
JENYKTUBHYIO HayKy. OTKpBITHE HECOU3MEPUMBIX OTPE3KOB. ppamoHaabHOCTh Kak
BAKHEWINAS TPEATIOCHUIKA TEOPETUUECKON MaTeMATUKN. BO3ZHMKHOBEHNE JIOTUCTHKH.
Bo3HukHOBEHHE TeOMeTpUYECKON anreOpsbl, e€ TOCTUKEHUS U TPAHULBI TIPUMEHUMOCTH.
Ucropust 3amau 06 yaBoeHnu Kyoa, Tpucekiuu yria. [Ipobiema kBaapupyeMOCTH Kpyra,
TpaHCLEHAEHTHBIC yncia. Jlynouku ['umnmokpara Xuocckoro.
BoznuknoBenue norapudmos: Bkiag . bropru u [xx. Henepa. PazButue Teoperndeckoit
apupmetuxu. Bxuag JI. Ditnepa, V. 'amunbrona, K. I'aycca, I1. JI.UeObiena.
AKCHOMaTH4eCKOEe IOCTPOEHNE apu(PMETHKH.
«Hauana» EBkiania u ux posib B pa3BUTHUM MaTEMaTHUECKON HayKU. ['eomeTpuueckas Hayka B
cpennue Beka. Mnen Jlexkapra o equHoN MaremMaTuke. BO3SHUKHOBEHHE aHATUTUYECKOM
reomerpun. Brnan P. Jlekapra, [1. @epma, JI. Diinepa, 1. Hetorona. CBsi3b reoMeTpuu ¢
aHAJIN30M OECKOHEYHO MajibiX U U depeHIanbHbIMA YpaBHEHUAMU. BO3HUKHOBEHNE
Qg depeHIaIbLHOM, HauepTaTeIbHOM U MPOEKTUBHOM reometpun. Briiag Knepo, Diinepa,
Momnxa, [Toncene. OTkpsiTHE HeeBKIUA0BOM reomeTpun. Bxnan boiisu, ["aycca, JlobaueBckoro.



3HaueHNE HECBKIIMIOBBIX T€OMETPHUH JJIsi COBPEMEHHOW MAaTEMATHKHU U (PU3UKH.
AKCHOMAaTUYECKUI METOJ] B TEOMETPHUU.

Cranosnenue anreOpsl. Beiienenue anreOpbl B caMOCTOATENbHYIO HayKy. Bkian apabekux
MaTeMaTUKOB: alb-bupynu, ans-Xopesmu, O. Xaiam, Hacupsgaun Tycu, ans- Kamm.

VcTopus MONBITOK pelIeHus are0pandeckux ypaBHEHUH B pagukanax. Bkiiag ntanbsHCKuX
MaremaTukoB. HenpuBoaumeliii cinydaii. Meton ®@eppapu. Bkiag Buera B pa3Butue
anredpandeckoil Hayku. [I[pobrema pa3pemmmMocTy anreOpandecKux ypaBHEHHH BbIIIe 4-it
crerneHu B paaukanax. Bkinag ['aycca, AGens, ["anya.

CraHOBJICHHE TPUTOHOMETPUHU, BOBHUKHOBEHUE OCHOBHBIX MOHATUH. O0oramnieHme
TPUTOHOMETPUUYECKUX 3HaHUI MatemaTukamu Boctoka. Bkinag H. Tycu. Tpuronomerpuueckue
(GYHKLINHU B CHCTEME MAaTEeMaTHYECKOTO aHAIIN3A.

BoznukHoBeHnue auddepeHnnaibsHoro 1 HHTerpaabHoro ucuucienus. Meropus
cTaHOBJIeHUS U (DHepeHITnaTBHBIX U UHTETPaTbHbIX MeTo10B. M. HptoToH, I'. JlelhOHu.
BBenenue annapara «3ncuiion-aenstay. Bkinaag Komwu, Pumana, Beitepmrpacca.

HcTopuieckue cBeieHUsI 0 MaTeMaTHIeCKOM oOpa3oBanunu Ha Pycu. «Apudmernkay
Marnuikoro u e€ BIMsSHUE Ha MaTeMaTuieckoe obpa3zoBaHue rocyaapcrsa Poccuiickoro. Ditnep
U co3J]aHue NIepBOi MaTemaTr4eckoil mkoibl B [letepOypre. Bxiianx M. B. Octporpaackoro, I1.
JL.UeOsbIm1eBa B pa3BUTHE OT€YECTBEHHON MaTemMaTuueckoil Hayku. H. W.JloGaueBckuil kak
BBIJIAIONTUICSA MaTeMaTUK U OOIIECTBEHHBIN AesTenb. Bkiag Mapkosa, JIsamyHoBa,
KoBanieBckoil. MOCKOBCKasi MareMaTnyecKasi IIKO0JIa U BbIJAIOIINECS JOCTHXKEHHUSI COBETCKUX
MaTEMaTHKOB.

. TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJAUMBIX HA OCBOEHHUE KAXKJIOW TEMbI
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