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Pabouas mporpamma 06azoBoro ypoBHs yueOHoro mpeamera «Marematuka» 10-11 kimacc,
KOTOpBI BKJIIOUYaeT B ce0d H3ydeHHe JBYX Moayleld «Anrebpa M Hayala MaTeMaTHUYeCKOro
aHaimza» u «l'eomerpus», opueHTHpoBaHa Ha ywammxcs 10-11 kimaccoB, cocraBieHa Ha OCHOBE
apropckoil mporpammbl C.M.Hukonbckuii, M.K.Ilotanos, H.H.Pemernukos, A.B.llleBkun
onybOnukoBaHHOW B cOopHuke «lIporpammbr 00me00pa3oBaTeNbHBIX yupexaeHuil. Anredpa u
Hayajga Marematuueckoro anammsa. 10-11 kmacc» aBrop-coctaButenb T.A.bypmucrtpoa. — M.:
ITpocsenienue, 2018 r. u aBropckoii nporpammsl JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues u ap.
ony0nrKoBaHHOW B cOopHUKe «IIporpammser 00meo06pa3oBaTenbHbIX yupexaenuii. ['eomerpus. 10-
11 knacc aBrop-cocraBureinb T.A.bypmuctposa. — M.: IIpocBemienue, 2016 r.

Leau ocBoeHUs MporpaMMbl 6a30BOro ypoBHsI — o0OecredeHre BO3MOKHOCTH HCIIOIb30BaHU
MaTeMaTUYECKUX 3HAHUM M YMEHUW B IIOBCEJHEBHOM JKM3HM M BO3MOXHOCTH YCIEHIIHOIO
MPOJOHKEHUsI 00pa30BaHuUs 0 CHELMATBHOCTAM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOJIb30BAHUEM
MaTeMaTHUKH.

@®opmbl U MeToAbl 00yueHusi: [l M3ydeHHUs Kypca HCIONB3YEeTCd  KIACCHO-YpOYHAs
CHCTEMa C UCTIOIF30BAHUEM PA3IMYHBIX TEXHOJIOTHH, (HOpM, METOIOB 0OyUEHUSI.

Buabl u QopMbl KOHTPOJISI: TPOMEXKYTOUYHAs aTTeCTallks, BBOJIHBIA, MPOMEKYTOUHBIH,
UTOTOBBI KOHTPOJIb; KOHTPOJIbHBIE, CAMOCTOSATEIbHBIE PAOOTHI, TECTHI.

Peanuzanus nporpammsel OyJeT OCYIIECTBIAThCA depe3 ucnoib3oBanue Y MK:

1. AnreOpa u Hayasia MareMaTudeckoro amamusa. 10 kmace, y4eOHUK JUIS  ydaIIuxcs
o0uieo0pa3oBarenbHbIX yupexkaeHuil (6azoBbiii  ypoBeHb) C.M.Hukonbckuii, M.K.Ilotamnos,
H.H.Pemernukos, A.B.IlleBkuH - M.: I[Ipocemenue, 2018r.;

2. Anrebpa ¥ Hauanma MaTeMaTW4YecKoro aHammsza. 11 kjmacc, y4eOHUK [Ans  ydaniuxcs
001eobpazoBaTeNbHbIX  yupexkaeHuid (0azoBwiii  ypoBeHb) C.M.Hukonwsckuii, M.K.[loTtamnos,
H.H.Pemernukos, A.B.IlleBkun - M.: [IpocBemnienue, 2019r.;

3. T'eomerpust 10-11 xmacc y4deOHMK Ui ydamMxcsl OOMIE00pa3oBAaTENBHBIX YUPESKICHUN
JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues u ap. - M.: IIpocemenue, 2020r.

Pabouas mporpamMma no anredpe v HavajzamM MaTeMaTHUYECKOTo aHalIMW3a paccyuTaHa Ha 85
yacoB B 10—M knacce u 85 yvacoB B 11 kiacce, Bcero 170 yacoB; no reomerpuu - Ha 51 yac B 10—m
knacce 1 51 gacoB B 11 kiacce, Bcero 102 yaca.

B yue6HOM mnane MOV «HmxHeneHckass cpefHss oOiieoOpa3oBaTenbHas MIKOJa»  Ha
U3Yy4YEeHHE MaTeMaTuKHU Ha 6a30BoM ypoBHe B 10- M kilacce oTBoaUTCS 4 yaca B Helemto, Bcero 136
y4eOHbIX 4acoB B roj, B 11-M kiacce 4 yaca B Heziento, Bcero 136 yueOHBIX 4acoB B TOJI.

HN3meHeHNsi, BHeCEHHbIE B ABTOPCKYIO IPOrpaMMy:

B aBropckoii mnporpamme Tema «lloBTOopeHme», 3aBepliaromias HM3y4E€HUE KaKJIOro Kypca
MaTeMaTUKH, paclpe/ielieHa Ha HayaJlo U KOHel[ y4yeOHOro rojia, 4rodbl MOBTOPUTH MaTepual
IpEebIAYIIEro rojia 00y4eHHs U MPOBECTH BBOJHBINH KOHTPOIIb.

TemaTuueckoe IUIaHUpOBaHHME B paboyeil MporpaMMe COOTBETCTBYET aBTOPCKOMY.

IInanupyemsle pe3yJibTaThl 0CBOCHHMS Y4eOHOro npeamera «MareMaTHKa»
(0a30BbIii YPOBEHbD)

N3yuenne maTeMaTUKH B CTapIIel MIKOJIEe JAET BO3MOXKHOCTD JOCTIKEHUS 00YyJaroluMUCS
CIEAYIOLIUX PE3YIBTATOB.
JInuHoOCTHBIE:
1) chopMUPOBAaHHOCTHP MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH; KPpUTUYHOCTh MBIIIUICHUS, YMEHUE PACTIO3HABATH JIOTUUECKH HEKOPPEKTHHIE BHICKAa3bIBAHMS,
OTIIMYATh TUIOTE3Y OT (PaKTa;



2) TOTOBHOCTh W CHOCOOHOCTh BECTH JWAJOr C JPYTUMH JIIOJbMHU, JOCTUTaTh B HEM
B3aMMOIIOHMMAHUS, HAXOAUTh OOIIUE 1IeJTU U COTPYAHUYATH IS UX JOCTUKCHUS,

3) HaBBIKM COTPYIHMYECTBA CO CBEPCTHHUKAMH, ACTHbMHU MIIAJIIETO BO3pacTa, B3pPOCIBIMU B
o0pa3oBaTenbHOl, OOLIECTBEHHO IOJIE3HOW, Y4eOHO-MCCIeA0BATEIbCKOM, MPOEKTHOM W ApYyrux
BUJIaX JCSITEIbHOCTH,

4) TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPAa30BaHUIO, HA MPOTKECHUH
BCEH KU3HU; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBHIO YCIICITHOM
npodeccuoHanbHOM U 0OLIECTBEHHOMN AESITETbHOCTH;

5) ScTeTHYecKoe OTHOUIEHHWE K MHpPY, BKJIIOYas SCTETUKY ObITa, HAy4HOTO M TEXHHUYECKOIO
TBOPUYECTBA;

6) OCO3HaHHBII BBIOOp Oynymiedl mpodeccu W BO3MOXKHOCTEH pealu3anud COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(HEeCCHOHANBHOM 1eATeIbHOCTH KaK BO3MOXKHOCTH Y4acTHUs B
PEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM.
MeTanpenmMeTHble:

1) yMeHHre caMOCTOSATENIbHO ONPEACNIATh e JACITEIHbHOCTH U COCTAaBJIAThH IUIAHBI JIEATEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATENbHOCTD; UCIOIB30BATh
BCE BO3MOXXHBIE pECypChbl UIsl JOCTHXKEHUS TOCTaBJICHHBIX IIEJIeM M peald3aluu IJIaHOB
JESITEIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErHH B PA3IMYHbIX CUTYaAIUX;

2) yMEHHE TIPOIYKTHBHO OOMIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JIESTEIBHOCTH,
YUUTBHIBATh MO3ULIUU APYTUX YYACTHUKOB JIEATENBHOCTH, 3()()EKTUBHO pa3periaTb KOH(PIUKTHI;

3) BiasieHre HABBIKAMH MTO3HABATEIILHON, Y4€OHO-UCCIEA0BATEIbCKON U MPOEKTHON IESITEIbHOCTH,
HABbIKAMU pa3pelieHus MpodieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHUCKY
METO/IOB PEIICHUS TPAKTUYECKHUX 3a/1a4, TIPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

4) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOM  WH(OPMAalMOHHO-TIO3HABATEIBHOMN
JeATeTbHOCTH, BKJIOUas YMEHHE OpPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HHQPOpPMAIINH,
KPUTHYECKH OIICHUBaTh M HWHTEPIPETHUPOBATH HHPOPMAINIO, MMOIYYaeMYI0 U3 pa3IHMYHbIX
HMCTOYHHUKOB;

5) yMeHHe UCIONB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUN (Hanee
— HWKT) B pemeHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aJad C
coOnrofieHreM TpPeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TMTHUEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATUUECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30M1aCHOCTH;

6) BIageHUE S3BIKOBBIMU CPEIACTBAMH — YMEHHE SICHO, JJOTHYHO W TOYHO U3JaraTh CBOKO TOUKY
3pEHMs], UCTIOJB30BATh aJIEKBATHBIC SI3bIKOBHIE CPEJICTBA;

7) BNajieHWe HaBBHIKAMHU IMO3HABATEIbHOW pEeQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUN U
MBICJIUTEIIBHBIX TPOIIECCOB, MX PE3yJbTaTOB M OCHOBAHHM, TPAHUIl CBOETO 3HAHUSA M HE3HAHWUS,
HOBBIX [MO3HABATENIbHBIX 3371a4 U CPEACTB UX JTOCTUKEHUS.

IIpeamerHbie:

1) chopMUPOBAHHOCTh MPEACTABIEHUN O MaTEeMAaTHKE KaK 4acTU MHUPOBON KYIbTYphl U O MECTE
MaTEeMaTUKH B COBPEMEHHOM IMBUJIM3AIMHA, O CIOCO0AaX OIMMCAaHMUs HAa MAaTeMaTHYEeCKOM SI3bIKE
SBIIGHUH peaTbHOr0 MUPA;

2) chopMUPOBaHHOCTh TMPEACTABICHUNH O MATEMAaTHYECKUX TMOHATHAX KAaK O BaKHEUIINX
MaTE€MaTUYECKUX MOJIESAX, MO3BOJISIOIMX OMHUCHIBATH M M3y4yaTh pa3HbIE MPOIECCHl U SIBIICHUS,
MMOHUMaHNE BO3MOYKHOCTH aKCHOMAaTHYECKOTO MTOCTPOSHUS MAaTEMAaTHUECKUX TEOPHH;

3) BlIaJiecHUE METOJaMU JIOKA3aTeNIbCTB U aJITOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTh, IPOBOAUTH
JOKa3aTeNbHbIE PACCYKICHUS B XO/I€ PEIlICHUs 3a/ay;

4) BraJcHWE CTAaHAAPTHBIMH TPUEMAMHM PEIICHUS PANMOHAIBHBIX W UPPAIUOHATHHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHUX YpPAaBHEHUNH U HEPABEHCTB, HUX CHCTEM;



UCIIOJIb30BAHHUE TOTOBBIX KOMIBIOTEPHBIX MPOTrpaMM, B TOM YHUCIE JJIs NOMCKAa MyTH PEHICHUs U
WUTIOCTPAILIMK PEIlIeHUs] ypaBHEHU N

Y HEPABEHCTB;

5) chOopMUPOBAHHOCTh MPEACTABIECHUNH OO0 OCHOBHBIX MOHATHUSIX, HAEIX U  METoAax
MaTEMaTHUYECKOI0 aHaJln3a;

6) chOpMUPOBAHHOCTH MPEACTABICHUN O IMpoLeccaX U SBICHUSX, HWMEIOIIUX BEPOSTHOCTHBIM
XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUpPE, 00 OCHOBHBIX ITOHSTHSIX
JJIEMEHTApHOW TEOPHH BEPOATHOCTEH; CHOPMHUPOBAHHOCTH YMEHUN HAXOAWUTh M OICHUBATDH
BEPOSATHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIINX MPAKTUYECKUX CHTYaIMsIX W OCHOBHBIC
XapaKTePUCTUKHU CIIy4alHbIX BEJIMYUH;

7) BnajieHuEe HaBbIKAMH UCTIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOrPAMM MPU PELICHUH 3a/1a4.

B pesynbrare n3ydeHus MaTeMaTHKH Ha 0a30BOM YPOBHE BBIITYCKHUK JTOJDKCH 3HATH/TIOHUMATH:

* 3HAYCHHE MAaTEMaTHYEeCKOW HayKu Ui peIIeHHs 3a7ad, BOHUKAIOIIMX B TEOPUU U TMPAKTHUKE;
IIUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh NMPUMEHEHHUS] MaTEeMAaTHUYECKUX METOJOB K aHAJIU3y U
HCCJICIOBAHMIO TIPOIIECCOB U SIBJICHHH B TIPUPOJIE U OOIIECTBE;

* 3HAYCHHUE MPAKTUKHA M BOMPOCOB, BO3HHUKAIONIMX B CaMOW MaTeMaTWKe Ui (OPMUPOBAHHS U
pa3BUTHS MaTeMaTHUYECKON HAyKH; UICTOPHIO PA3BUTHUS MOHATHS YUCIIA, CO3AHUS MATEMAaTHYECKOTO
aHaJn3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPUH;

* YHUBEPCAJIbHBII XapaKTep 3aKOHOB JIOTUKH MaTEMaTUYECKUX PACCYXACHUN, UX MPUMEHUMOCTb BO
BCEX 00JIaCTAX YCIOBCUYCCKOM IESATEILHOCTH;

* BEpOSITHOCTHBIN XapaKTep pa3IuvHbIX MIPOLIECCOB OKPYKAIOIIETO MHUPA;

Auredpa ymeTs:

* BBINOJHATh apU(pMETHUECKHUE NEUCTBUS, COUYETas YCTHbIE U MHUChMEHHBIE MPUEMBbI, TIPUMEHEHNE
BBIUMCJIUTEIBHBIX YCTPONCTB; HAaXOAWTh 3HAYEHUS KOpPHSA HATypaJbHOM CTENEHH, CTEIEHH C
palMOHANBLHBIM [TOKa3aTesneM, joraprudma, ucrnoib3ys Ipu HEOOXOAUMOCTH 19 BBIYMCIUTENIbHbIE
YCTPOMCTBA; MOJIB30BATHCS OLIEHKOM U MPUKUAKON ITPH MPAKTUYECKUX pacueTax;

* MPOBOJUTH IO W3BECTHBIM (QopMyjaM U IpaBuiiaM NpeoOpa3oBaHUsl OYKBEHHBIX BBIPAXKEHUH,
BKJTIOYAIOIIUX CTETIEHH, PaIuKabl, Jorapu(mMbl 1 TPUTOHOMETPUUECKUE (PYHKINH;

* BBIUKCIATH 3HAUEHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISAS HEOOXOAMMBbIE
MOJICTAHOBKH U ITPeoOpa30BaHusl; UCIIOJIb30BaTh IPHUOOPETEHHBIE 3HAHUS U YMEHUS B TPAKTUYECKON
JESITEIbHOCTH M TIOBCETHEBHOW JKM3HU JUIsl: NMPAKTHMUECKHUX pacueToB MO (opmysam, BKIHOYAs
dbopMynbl, cojepiKalie CTENeHH, paaAuKalbl, Jorapupmbl U TPUTOHOMETPHUYECKHE (YHKIIMH,
UCIIONIB3YSl TNpPU HEOOXOAMMOCTH CIIPaBOYHBIE MaTepuaibl M MPOCTEHIINE BbIYUCIUTEIbHBIC
YCTPOMCTBA;

DYyHKIUHN U TPAQUKH YMETh:

* OMNpeNeNATh 3HaYeHHEe (DYHKIMM MO0 3HAYCHUIO apryMeHTa MpU PasIM4HbIX CII0cO0ax 3adaHus
byHKIINM,

* CTPOUTH I'paMKU U3yYEHHBIX (PYHKINH;

* OMKCHIBATH M0 IpadUKy U B MPOCTEHIINX ciydasx Mo ¢GopMylie MoBeJeHNE U CBONCTBA (DYHKLIUH,
HaXOJUTh 10 rpaduKy GyHKIIMK HAaUOONIbIINE U HAMMEHBIIINE 3HAUYCHHUS;

* peuiatb ypaBHEHHMsI, NMPOCTEHIINE CHUCTEMbl YPaBHEHMH, HCIOJB3YS CBOMCTBAa (YHKIHMM M HX
rpaduKOB; MCIIOIB30BaTh MPUOOPETEHHBIE 3HAHMS W YMEHHsS B IMPAKTHUYECKOH NEATENIBHOCTU U
NOBCEHEBHOM JKM3HM JUIA: OIHUCAHHUA C IOMOIIBIO (YHKUMH pa3iuyHBIX 3aBUCUMOCTEH,
IpeCTaBICHUs UX TpadUuecKu, HHTEPIIPETAUH I'PadUKOB;

Havaja MaTeMaTH4eCKOr0 aHAJIHM3a YMETh!



* BBIYMCIIATH MPOM3BOJHBIC M MEPBOOOPA3HBIC IEMEHTAPHBIX (DYHKIMHA, UCIONb3Ys CIIpaBOYHBIE
MaTEepUaJbl;

* HCCIIEIOBAaTh B MPOCTEHIIMX ClIy4asx (PYHKIHMH HA MOHOTOHHOCTh, HAXOAWUTh HAaWOOJBIINE U
HalMEHbIINE 3Ha4eHUs1 QYHKUUH, CTPOUTH TpapUKH MHOTOUIEHOB M MPOCTEHIINX PALMOHAIbHBIX
(GyHKLINH C NCTIOTIB30BAHUEM allllapaTa MaTEMAaTUYECKOTO aHaJIN3a,

* BBIUMCIATH B MPOCTEHIIMX cly4asxX IUIOUAJd C MHCIOJIb30BaHUEM IepBooOpa3Hoii; 20
UCTIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTHUECKOH NEATETLHOCTH U TOBCEIHEBHOM
KHU3HU JJIS: PEeLIeHUs IPUKIIAAHBIX 3a]a4, B TOM YHCIIE COLMAIbHO-?)KOHOMUYECKHX U (PU3UUYECKHUX,
Ha HauOOJIbIINE U HAMMEHbIINE 3HAUCHHS, HA HAX0XKJIEHHE CKOPOCTU M YCKOPEHHUS;

YpaBHeHHUS] U HEPABEHCTBA YMCTh:

* pemaTh palUoHANbHBIC, IOKa3aTelIbHbIE M JIorapu(MUYECKHE YypaBHEHHUS W HEPABEHCTBA,
IIPOCTEHIINE UPPALUOHATIbHBIE U TPUTOHOMETPUYECKHUE YPABHEHHUS, UX CUCTEMBI;

* COCTaBJIATh YPAaBHEHHUS U HEPABEHCTBA 10 YCIOBUIO 3a/1a4H;

* MCIOJIB30BATh AJIs MPUOIMIKEHHOTO PEIEHUs] YPAaBHEHUI U HEpaBEHCTB I'padMuecKuil METO;

* n300paXkaTh Ha KOOPAMHATHOM IJIOCKOCTHM MHOXKECTBA PELICHHUM MPOCTEHIINX YpaBHEHUHM U HUX
CHCTEM; HCIIOJIb30BaTh NPUOOPETEHHbIC 3HAHMS M YMEHUS B IPAKTUYECKOM JAEATENbHOCTH U
MOBCEIHEBHOM JKHU3HU JUIsI IOCTPOECHUS U UCCIIEIOBAHUS POCTEUIINX MaTEMaTUYECKUX MOJIEIIEH;
JJieMeHThl KOMOMHATOPUKH, CTATUCTHUKH U TEOPHH BEPOSITHOCTEH YMETh:

* pemarb NpocTelIe KOMOMHATOPHBIC 33/1a4d METOAOM Iepedopa, a TakkKe C HCIOJIb30BAHHEM
U3BECTHBIX (hOPMYII;

* BEIYMCIIATH B TIPOCTEHIINX CIy4asx BEPOATHOCTH COOBITHI HA OCHOBE MOCYETa YHCIIA UCXO/IOB;

* HCII0JIb30BaTh IPHOOPETEHHBIE 3HAHUSA U YMEHMSI B IPAKTHUECKON NEeSATEIbHOCTH U TOBCEJHEBHOM
YKU3HU JUIA:

* aHAJIN3a peabHbIX YHCIOBBIX IAaHHBIX, PEACTABICHHBIX B BUJIE TUarpaMM, rpa(ukos;

* aHanM3a UHPOPMAIUU CTATUCTUYECKOTO XapaKTepa;

I'eomerpus ymeTs:

* pacro3HaBaTh Ha YepTekax M MOJENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH TPEXMEpHBIE
00BEKTHI C X OMUCAHUAMHU, HU300pAKEHUAMH;

* ONUCHIBaTh B3aUMHOE PACIOJIOXKEHHUE MPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOMU CYX/IEHUS 00 3TOM PACIOJIOKEHUH;

* AHAJIM3UPOBAThH B MIPOCTEHIINX CIIyyasix B3aMMHOE PacrojIoKeHUE 0OBEKTOB B IPOCTPAHCTBE;

* n300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYIJIbl€ TeJa; BBIMNOJHATH YEPTEXH IO YCIOBUSAM
3a/1a4;

* CTPOMUTDH MPOCTEUIIINE CeUeHHsI KyOa, MPU3MBbI, TUPAMU/IbI;

* pemarh IUTAHUMETPUYECKHWE M MPOCTEHIINEe CTEPEOMETPUYECKHE 3a/Jayd Ha HaxOXKICHHE
reOMEeTPUYECKUX BEIMYUH (JAJTUH, YIIIOB, IJIOIIAAeH, 00BeMOB);

* HCIIOJIB30BATh MPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1ad INITAHUMETpUYeCKUe (PaKThl U METOIBI;

* IPOBOJIUTH JOKA3aTEeNIbHBIE PACCYXKJIEHHUS B XO/1€ PEIIeHHs 3a]ay; HCI0JIb30BaTh NPUOOPETEHHbIE
3HAHUS U YMEHUS B MIPAKTUUECKOMN JESITeIbHOCTU U MOBCEHEBHOM MKU3HU JJIS:

* UCCIIeOBaHMs (MOJEIMPOBAHMSI) HECIOKHBIX NMPAKTUYECKUX CUTYyal[Mil HA OCHOBE HM3YYEHHBIX
dbopMy1 U CBOWCTB (uUTyYp;

* BBIYUCIIECHUS OOBEMOB W IUJIOLIAJeil MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeNl TMPH PEUICHUU
MPAKTUYECKUX 3aJady, HCIOJb3ysd TMpH HEOOXOAMMOCTH CHPABOYHUKKA U  BBIUHCIUTEIbHBIC
YCTPOMCTBA.

Yuenuk 10 k1acca Hay4YuTCs:
Onemenmsl meopuu MHOICECME U MAMEMAMUYECKOU JI02UKU



CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOXECTBO, IIyCTO€, KOHEYHOE U OECKOHEYHOE
MHOXECTBA, 3JIEMEHT MHOXECTBa, IIOJMHOXECTBO, IlepeceueHHre, OObEJUHEHHE U Pa3HOCTb
MHOXECTB;

IPUMEHATh 4YHMCJIOBBIE MHOJKECTBA HAa KOODJAWUHATHOM IPAMOM: OTPE30K, HHTEpBAl,
MOJYMHTEPBAJI, MPOMEXYTOK C BBIKOJOTOW TOYKOH, rpaudyeckoe MpeACTaBICHHE MHOXKECTB Ha
KOOpPJAMHATHOM IIOCKOCTH;

IIPOBEPATH IPUHAIIEHKHOCTD DJIEMEHTAa MHOXKECTBY;

HaXOIUTh IlepeceyeHue M OObEIUHEHHE MHOXKECTB, B TOM 4YHCIE IPEICTaBICHHBIX
rpadu4ecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHON TIOCKOCTH;

3a[]aBaTh MHOXKECTBA [IEPEUHUCICHUEM U XapaKTEPUCTUUYECKUM CBOMCTBOM;

OIEpPUPOBATH INOHATUAMU: YTBEP)KIACHUE, OTPULIAHUE YTBEP)KIACHUS, UCTUHHBIC U JIOKHBIE
YTBEP)KJCHMsI, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OLIero yTBepKIeHUs, KOHTPIPUMED;

IPOBOJUTH JJOKA3aTEIbHBIE PACCYKACHUS JJIsi 0OOCHOBAHUSI HICTUHHOCTH yTBEPKICHHIA;
Yucna u evipadicenus

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: HATYPAJIbHOE YUCIIO, MHOXKECTBO HATYpaJIbHBIX UUCEIL,
LIEJIOE YHMCII0, MHOXKECTBO LEJIBIX 4HCel, OOBIKHOBEHHAs Apo0b, JecsITU4YHasl poOb, CMEIaHHOe
YHUCIIO0, PAMOHAIBHOE YUCIIO, MHOXKECTBO PALlMOHAIBHBIX YKCEJ, UPPALMOHAIBHOE YUCIIO, KOPEHDb
CTENEHW 1, JEHUCTBUTEIBHOE 4YHCIIO, MHOYKECTBO JCHCTBUTEIBHBIX YHUCEN, TIE€OMETpUYECKas
MHTEpIpETALMs HATypaJIbHBIX, LENbIX, PALIMOHAIBHBIX, JCUCTBUTEIBHBIX YHCEIL;

JIOKa3blBaThb W HCIIOJIB30BATh IIPU3HAKU JEJIMMOCTH, CYMMBbl W IPOM3BEACHMS IIpU
BBIIIOJIHEHUM BBIYMCIICHUN U PELICHUHN 3a/1a4;

BBITOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX U UPPALIMOHAJIBHBIX YHCEI C 3alaHHON TOYHOCTBIO;

CpaBHMBATh JIEHCTBUTENIbHBIE YUCIIa PA3HBIMU CIIOCOOAMU;

yIOpPSI0YMBaTh YMCIA, 3aIMCAHHBIE B BHJIE OOBIKHOBEHHOW M JECATUYHOHN polu, uucia,
3alMCaHHble M MCMOJIb30BaHUEM apu(PMETHUYECKOT0 KBAaJPATHOTO KOPHS, KOPHEH cTerneHu Ooiblie
BTOPOWH;

Haxoauth HOJ/] 1 HOK pa3nbiMu cioco0aMu 1 MCTIONb30BaTh UX MPU PELICHUH 3a/1a4;

BBITOJIHATh BBIYMCICHUS M IMPeoOpa3oBaHUs BBIPAKEHHM, COAEp)KalMX JEHCTBUTEIbHbIE
4YuCla, B TOM YUCJIE KOPU HATypaJbHBIX CTEIICHEH;

BBIMOJIHATh ~ CTaHJAPTHBIE TOXKJECTBEHHBbIE IMPEoOpa3oBaHHsl  TPUTOHOMETPUUYECKHX,
Jorapu(pMHUECKUX, CTENIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUI;

Ypasuenus u nepasencmesa

CBOOOJHO ONEPUPOBATDH MOHATUSMU: YPaBHEHUE; HEPABEHCTBO; PAaBHOCUJIbHBIE YPaBHEHUS U
HEPAaBEHCTBA; YPAaBHEHME, SABIMIOLIEECS  CIEACTBHEM  JPYroro YypaBHEHHs; YPaBHEHMS,
pPaBHOCUJIbHBIE HA MHOYKECTBE; pPAaBHOCHJIbHBIE TPE0Opa30BaHMsl YPaBHEHMUI;

pelaTh pa3Hble BUABl YPAaBHEHMHW M HEPABEHCTB U MX CHUCTEM, B TOM 4YHCIE HEKOTOpBIE
ypaBHEHUS TPEThEW U UETBEPTON CTeNeHe!, APOOHO-palliOHANIbHBIE U UPPALIUOHATIbHBIE;

OBJIQIETh OCHOBHBIMH THIIAMHU IIOKa3aTEJIbHBIX, JIOTapU(MUUYECKUX, HPPALUOHAIBHBIX,
CTETNIEHHbIX YpaBHEHUN M HEPABEHCTB M CTaHAAPTHBIMU METOJaMU HMX PEIIeHUN M MPUMEHATb MX
IIPY PELICHNN 33/]a4;

IIPUMEHSATH TeopeMy be3y K peleHnIo ypaBHEeHHI;

IPUMEHATH TeopeMy Buera 11 peleHns HEKOTOPBIX YPaBHEHHUM CTENIEHH BBILIE BTOPOI;

MOHMMATh CMBICI TEOPEM O PaBHOCWIBHBIX W HEPAaBHOCWIBHBIX MPE0Opa30OBaAHUIX
YPaBHEHUH U YyMETb UX JOKa3bIBaTh;

BJIAJICTh METO/IaMH PEILLECHHs YPABHEHUI, HEPABEHCTB U X CUCTEM, YMETh BHIOMPATh METOJ
peleHust 1 000CHOBBIBAThH CBOI BHIOOD;

UCMOJb30BaTh METOJ HMHTEPBAJIOB Ul DELICHHUs HEPaBEHCTB, B TOM YHUCIE ApPOOHO-
paLMOHATBHBIX U BKJIIOYAIOIIUX B c€0sl HPPAIlOHAIbHBIC BBIPAKEHHUS,



BJIA/IETh Pa3HBIMU METOJIAMU J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHMs B LIEJIbIX YNCIIAX;

n300paxkaTb Ha IJIOCKOCTU MHOKECTBA, 3aJ]aBacMble YPAaBHEHUSMH, HEPABEHCTBAMM U HX
cucTeMamy;

CBOOOJTHO HCIIONIb30BaTh TOXKJIECTBEHHBIC IMPEOOpa30BaHMSA NPH PEUICHUW YpPAaBHEHHHA H
CHCTEM YpaBHEHUH;

DyHryuu.

BJIAJI€Th NOHATHAMM: 3aBUCHUMOCTb BEJIMYMH, (DYHKIMS, apryMEHT U 3HAYCHHE (PYHKIUH,
001aCTh ONpeAeTeHU 1 MHOXECTBO 3HaYCHUN (PyHKIMH, TpaduK 3aBUCUMOCTH, rpaduK (YHKIUH,
HyIM (QYHKIOUM, TIPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHUE HA YHCIOBOM IPOMEXKYTKE,
yObIBaHWE Ha YHCIOBOM IIPOMEXYTKE, HauOoJbllee M HaWMEHbIIee 3HaueHHe (YHKIUU Ha
YHCJIOBOM IPOMEXKYTKE, Mepruoauyeckas (QyHKIMs, MEPUOA, YeTHAs U HeueTHas (YHKUUU; YMETb
IPUMEHSTH 3T MOHATUS IPU PELLICHUH 3a1a4;

BJIAJI€Th MOHATHEM: CTENEHHAs (QYHKIUS; CTPOUTh €€ rpaduk U yMeTb IPUMEHSITh CBOMCTBA
CTETIeHHOW (DYHKIIMU TIPH PEIICHUH 3a/1a4;

BJIAJICTh MOHATUAMU: NOKa3aTenbHas (PYHKIMS, SKCIIOHEHTAa; CTPOUTh UX I'padMKu U YMETb
IIPUMEHSTh CBOMCTBA MOKA3aTENbHON (PYHKINY IIPU PEILICHUN 3a/1a4;

BJIAJICTh MOHATHEM: Jiorapupmudeckas (QyHKIUS; CTPOUTh €€ rpaduK U yMETb NPUMEHSThH
CBO¥iCTBA JIorapu(hMUIECKON PYHKIIUH IIPH PEIICHUN 3a7ay;

BJIAJCTh IOHATHEM: TPUIOHOMETpUYecKass (QYHKLUUSA; CTPOMTh HUX TIpaduK MU yMEThb
NPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIHIA TPU PELICHUH 3a/1a4;

BJIAJICTh MOHATUEM: 00paTHas QYHKLHUS; IPUMEHSTh 3TO IOHATHE IIPU PELICHUH 33/1a4;

OPUMEHSATh TPU PpEIIeHUH 3a7ad  CBOMCTBa (YHKUMA: YETHOCTh, IEPHOAMYHOCTD,
OTPaHUYEHHOCTB;

IPUMEHSTH [IPU PEIICHNH 3a]a4 TpeoO0pa3oBaHus rpaduKkoB pyHKINT;

BJIAJICTh MOHATUSMH: YUCIIOBBIE MOCJIEAO0BATEILHOCTH, apu(pMeTHUYECKas U reoMeTprudecKas
IIPOrPECCHH;

Yuenuk 10 k1acca noJay4uT BO3MOKHOCTh HAYUYUTHCS:

OIIEpUPOBATh NOHATHEM OIIPEAEIECHUS, OCHOBHBIMU BUJAMH OIIPENIEIICHUN U TEOPEM;

MIOHMMATh CYTh KOCBEHHOTO JI0Ka3aTeIbCTBA;

OIIEpUPOBATh NOHATUAMHU CYETHOTO U HECYETHOI'O MHOKECTBA;

OPUMEHSTh METOJl MaTeMaTU4YeCKOM WHAYKIMM JUIs MPOBEIEHUS pacCyXIACHUH U
JI0Ka3aTeNbCTB NIPU PELICHUHN 33]1a4;
Yucna u evipadicenus.

CBOOOJTHO OTIEPHPOBATH YHCIOBBIMU MHOKECTBAMH NPH PEIICHUH 3a]1a4;

MOHUMATh IPUYMHBI U OCHOBHBIE UJIEN PACIIMPEHUS YUCIOBBIX MHOXKECTB;

BIIQJIETh OCHOBHBIMHU MOHSATUSAMH TE€OPUU JCIUMOCTH MIPU PELIEHUU CTaHJAPTHBIX 33724,

uMeTh 0a30BbIE MPEACTABICHUS O MHO)KECTBE KOMIUIEKCHBIX UHCEIT;

CBOOOJHO  BBINOJHATH  TOXJIECTBEHHbIE  NpeoOpa3oBaHUS  TPUTOHOMETPUYECKHX,
Jorapu(pMHUECKUX, CTETIEHHBIX BBIPAXKEHU;

OPUMEHATh MpPU PEIICeHUWH 3a/ad IemHble APOoOM, MHOTOWIEHBI C JCHCTBUTENBHBIMU H
LEJNBIMU KO3QPUITEHTaMU;

BIIAJETh MOHATUAMM: NPUBOJAMMBIE U HEMPHUBOJIMMBIE MHOTOUWIEHBI, NPUMEHSITh UX MPHU
pEeIIeHUH 3a]a4;

OpUMEHATh TNpu pemieHHH 3anad OCHOBHYIO TeopeMmy anreOpsl; mpocreiimue (QyHKIHH
KOMILJIEKCHOM ITepEMEHHOMN KaK T€OMETpUIECKre TpeoOpa3oBaHMsl.
Ypasuenus u nepasencmsa.



CBOOOJHO OMpeneisiTh TUIO M  BBHIOMpPaTb METOJA  pEIICHUS IOKa3aTeNbHBIX H
jgorapu(pMUUECKUX YpaBHEHHH M HEPAaBEHCTB, HPPALMUOHAIBHBIX YypaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI TUHEIHBIX YpaBHEHHIA;

pelaTh OCHOBHBIE TUIIbl YPAaBHEHUI U HEPABEHCTB C I1IapaMETPaMu;

BbInyCKHUK HAYy4YUTCH:

UCIIOJIb30BaTh YHWCIIOBBIE MHOJKECTBA HAa KOOPAMHATHOM MPSAMOM M Ha KOOPAWHATHOU
IIJIOCKOCTH JUJIS1 OIIMCAHUS PEAJIBHBIX POLECCOB U SIBJICHUM;

IIPOBOAMTD JOKA3aTENIbHbBIE PACCYKACHUS B CUTYalUsAX TIOBCEIHEBHOM KU3HU, IIPYU PEILICHUN
3a/1a4 ¥ APYTUX [PEAMETOB;

BBINOJIHATh U OOBSACHATH PE3yJIbTaThl CPABHEHUS PE3YJIbTATOB BBIUMCICHUN NPHU PELICHUU
IPAKTUYECKUX 3aj7ay, B TOM 4YMCIE NPUOIMKEHHBIX BBIYMCIICHUH, MCIIOJB3Yd pa3Hble CIOCOOBI
CpaBHEHUHU;

3alUChIBaTh, CPABHUBATh, OKPYIJISTh YACIOBBIEC IAHHBIE;

MCII0JIb30BAaTh PEajIbHbIC BEIMUMHBI B Pa3HBIX CUCTEMAX U3MEPECHUSI,;

COCTaBJISATh M OLICHUBATh pPa3HbIMU CIOCOOAMM YHCIIOBBIE BBIPAKEHMSI IPU PEIICHUU
NPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 JIPYTUX y4eOHbIX IPEIMETOB;

COCTABJIAITh U PEIIATh YPABHEHHUsI, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUM 3314 U3 IPYrux
y4eOHBIX IPEMETOB;

BBINOJIHATE OIICHKY MPABIONOA00US Pe3yIbTaToOB, MOJYYaeMbIX NMPH PEIICHUH Pa3THIHBIX
YpaBHEHMI, HEPABEHCTB U X CUCTEM, IIPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHbIX IPEAMETOB;

COCTABJISITh YPABHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, ONHUCHIBAIOIINE PEABHYIO CUTYaLUIO
WU IIPUKIIAHYIO 3a/1a4y, UHTEPIIPETUPOBATH IOJy4E€HHbIE PE3YJIBTATHI;

HCIIOJIB30BaTh IIPOTPaMMHBIE CPEACTBA NPHU PEIICHUHM OTACIBHBIX KJIACCOB YPABHEHUN M
HEPaBEHCTB;

ONpeAeNsaTh MO rpapukaM U HUCHOJB30BaTh JJIS PELIEHUS MPUKIATHBIX 3ajady CBOMCTBA
peasbHBIX MPOLIECCOB M 3aBUCUMOCTEH (HauOOJbIIME M HAUMEHBIIME 3HAuYeHUs, MPOMEXKYTKU
BO3pacTaHus U yObIBaHMS, MPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, TOUKH Ieperuda, nepuosa
U T.I1.), THTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM NMPaKTHUECKOW CUTYallUH;

OnpeAensaTh Mo rpadukaM NpPOCTEHIINE XapaKTEPUCTHUKU NEPUOJANYECKUX IPOILIECCOB B
O6MO0JI0THH, SKOHOMHUKE, My3bIKE, PAHOCBA3H U T.I1. (AMIUTUTYAA, IEPUO U T.I1.)
dnemenmvl MamemMamuyecKko20 aHaiu3a

BJIAJCTh TOHATHEM: OECKOHEYHO YOBIBAalOIIas TIeoMeTpUYecKas INpOrpeccusi U YMETb
IIPUMEHSATH €r0 MPU PEIICHUH 3a/1a4;

IIPUMEHSATD [IPU PELICHUN 3a/1a4 TEOPUIO IIPEENIOB;

BJIQ/IETh MOHATUSIMH: OECKOHEUYHO OOJIbIINE YHCIOBBIE MOCIEA0BATEILHOCTH U OECKOHEUHO
MaJible YUCIIOBBIE MTOCIIEN0BATEIBHOCTH;

BJIQ/IETh MOHSATUSMHU: NIPOU3BOIHAS (YHKIIMHU B TOUKE, IPOU3BOIHAS QYHKIUY;

BBIYUCIISATH POU3BOHBIE AIEMEHTAPHBIX (DYHKIMHA U X KOMOMHALIUH;

UCCIIEI0BaTh (PYHKIIMY HA MOHOTOHHOCTD U SKCTPEMYMBI;

CTPOUTH TPaPUKH U IPUMEHATh UX K PELICHHUIO 3aj1ay;

BJIQJIETh MOHSATHE: KacaTeiabHas K rpaduky QyHKIHUU; YMETh MPUMEHATh €ro MpU peleHuu
3a/1a4;

BJIAJICTh MOHATUSAMU: IEPBOOOPa3Hasi, ONPeEIEeHHbI HHTErpal;

npuMeHsTh Teopemy HprotoHa-JleiiOHMIa U ee clIeACTBUS AJIS PEIICHUs 3a/1a4.
Kombunamopuka, eepossmuocme u cmamucmuxa



OTEpUPOBATH OCHOBHBIMU  OIHMCATEIBHBIMU  XapaKTEPUCTHUKAMHU YHUCIOBOTO Habopa;
MOHSTUSIMU: T€HEepaIbHasi COBOKYITHOCTh M BBIOOPKA;

ONEpUpPOBATh MOHSATUSIMU: YacTOTa M BEPOSATHOCTH COOBITHS, CyMMa U HPOU3BEACHHUE
BEPOATHOCTE; BBIYUCIISATH BEPOSATHOCTU COOBITHI HA OCHOBE MOJICUETa YHCIIa UCXO/I0B;

BJIQJICTh OCHOBHBIMHU TOHSTHSIMH KOMOWHATOPUKUA U YMETh MPUMEHSATh WX TPU PEIICHUU
3az1ay;

UMETH MPEJICTaBIEHNE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

UMETh MPEJCTABICHUE O JUCKPETHBIX UM HENPEPBIBHBIX CIIyYailHbIX BEJIMYHMHAX U
pacnpeeneHusX, 0 HE3aBUCUMOCTHU CITyYalHbIX BEJIMYUH;

MMETh MPEACTaBICHUE O MATEMATUYECKOM OXKUAAHUU U TUCIIEPCUN CITyYalHbBIX BEJIMYUH;

MMETh MPEACTaBICHUE O COBMECTHBIX PACIPEACIICHUSIX CIy4YalHbIX BEJIMYUH;

BbInyCcKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:
Ypasuenus u nepasencmsa.

CBOOOJTHO OMpeneisiTh THUI W  BBHIOMpPATb METOJA  PEIICHUS TIOKa3aTeNbHBIX H
JOrapu(pMHUUECKUX YpPaBHEHHUH M HEPAaBEHCTB, HPPALMOHAIBHBIX YPABHEHUH M HEPABEHCTB,
TPUTOHOMETPUUECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTh OCHOBHBIE TUIIBI YPAaBHEHUN U HEPABEHCTB.

Dnemenmol MamemMamuyecko20 aHaIu3a.

CBOOOJHO BJAJIETh CTAHJAPTHBIM aIllapaToM MaTeMaTUYEeCKOro aHaiu3a ISl BBIYMCIICHUS
IPOM3BOJHBIX (PYHKIUI OHOM NEpeMEeHHOM;

CBOOOJTHO TIPUMEHSTH amrmapaT MaTeMaTHYECKOro aHajiu3a Ui UcclenoBaHuS (QyHKIMA U
NOCTPOCHUS IpaMKOB, B TOM YUCIIE UCCIEIOBAaHNS Ha BBITYKIIOCTb;

OIepupOBaTh MOHITHEM NIEPBOOOPA3HON /7S peLIeHMs 3a/1a4;

OBJIa/IETh OCHOBHBIMHU CBe/leHUsIMH 00 uHTerpane HepioroHa-JIelOHMIIa U €ro mpoCTEeHIINX
NPUMEHEHHUSX;

OIIEpUPOBATh B CTAHJAPTHBIX CUTYALUSAX IPOU3BOJHBIMU BBICIINX ITOPSIIKOB;

YMETb IPUMEHSATH MPU PELICHUH 33/1a4 CBOWCTBA HEMPEPBIBHBIX (PYHKIIMIA;

YMETb IPUMEHSATH NPU PELIEHUH 33/1a4 TeOpeMbl Beliepirpacca;

YMEThb  BBINOJHATh TMPUONMKEHHBbIE BBIUUCIEHHUS (METOABl pELIEHUS YpaBHEHHI,
BBIYUCIICHUSI OTPE/IETICHHOT0 HHTErpaja);

YMETh NPUMEHSTHh MPHIOKEHNE MPOU3BOAHON M ONPEIEIEHHOT0 WHTErpaia K pPELIeHUI0
3a/1a4 €CTECTBO3HAHUS;

BJIQ/IETh MOHATUSIMU: BTOPAsi IPOU3BO/IHAS, BBIITYKJIOCTh Ipadrka PyHKINHU;

yYMETh HcCIe10BaTh (DYHKIMIO Ha BBITYKJIOCTh
Kombunamopuka, eeposimuocme u cmamucmuxa

MMETH NPEICTABIEHUE O IEHTPAJIBHON ITPEEIBHON TEOPEME;

UMETh MPEJCTABIEHUE O BEIOOPOYHOM KO3 dULIMEHTE KOPPEISLUU U TUHEHHON perpeccuu;

MMETH IPEJCTABIEHUE O CTATUCTUUECKUX TUIIOTE3aX U IPOBEPKE CTATUCTUYECKOU TMIIOTE3HI,
0 CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

UMETH NPECTABIEHUE O CBA3M SMIIMPHUUECKUX U TEOPETUUECKUX PACIIPEIECIICHUN;

UMETh MPEJCTaBIIEHNE O KOAUPOBAHUH, IBOMYHON 3anucH. [[BoMUHOM JiepeBe;

BJIaJI€Th OCHOBHBIMH TOHATHUSMH Teopun rpadoB (rpad, BepuinHa, peOpo, CTEMEHb
BEPIIMHBI, IyTh B Tpade) U yMEeTh IPUMEHATh UX IIPU PEIIEHUH 3a]a4;

MMETH NPEICTABIEHUE O AEPEBbIAX U YMETh IPUMEHSATH €0 IPU PELIEHUH 3a/1ay;

BJIAJICTh MOHSTUEM: CBSI3HOCTh; YMETh NMPHUMEHATh KOMIIOHEHTHI CBSI3HOCTH INPH PELICHUU
3az1ay;



YMCTh ITPUMCHSATH MCTOX MaTeMaTHUECKOM UHAYKOUH

Conep:xanue yueOHoro npeamera «MaremaTuka) (60a30Bblil YypOBEHb)

10 kacc
Ancebpa u Hauana mamemamuyuecKo20 AHAIU3A.

Ilosmopenue

eticmeumenvhvie uucna
[lonsitue HarypaspHOro umcia. MHoxkecTBa uucen. CBoiicTBa JEHCTBUTENBHBIX uuces. Meroa
MaTemaruueckoil uHaykuuu. [lepecranoBku. Pasmenienue. Coueranue.

Payuonanvuvle ypasnenus u nepagencmsa.
Panmonanbubie  BolpaxkeHus. @Popmyna OuHoma HpIOTOHa, CyMMBI U pa3HOCTH CTEMEHEH.
PaunonaneHbeie ypaBHeHUsA. CHCTEMBl PALMOHAIBHBIX YpPAaBHEHUH. METOJ MHTEPBAJIIOB PELICHUS
HepaBeHCTB. PanuonanbHble HepaBeHcTBa. Hectporue HepaBeHcTBa. CucTeMbl palMOHAIbHBIX
HEPaBEHCTB.

Kopenv cmenenu n.
Ionsatue dpynkuuu u ee rpapuka. @yukuus y=x". Ilonsarue xkopHs crerneHu n. KopHu 4eTHOl u
HEUeTHOH cTeneHei. Apupmernyeckuii KopeHb. CBOKWCTBA KOPHEW CTETIEHH N.

Cmenenb nonodcumenbHo2o Yucia.
IlonsiTe M CBOMCTBA CTENEHHM C pPAlMOHAIBHBIM ITOKas3artesneM. [Ipenen mociaenoBaTesbHOCTH.
CaoiicTBa mpenenoB. beckoHeuHo yObIBarolas reoMeTpuyeckas mnporpeccus. Uucino e. moHstue
CTETICHU C MPpAIMOHATBFHBIM TTOKa3areneM. [lokazaTenpHas QyHKIus.

Jlocapugpmeoi.
[Tonsitre u cBoiicTBa norapudmoB. Jlorapudmudeckas GyHKIUA.

Tlokazamenvhvle u noeapugmuyeckue ypasHenus U HepaseHCmad.
[Ipocreiiine mnoka3zarenbHblE W JIOTApU(PMUUYECKHE YpaBHEHMs. YPAaBHEHMs, CBOJSIIMECH K
npocTedMM 3aMeHoi HeusBecTHoro. Ilpocreiimne mokaszarenbHble U JorapupMuUUecKue
HepaBeHCTBA. HepaBeHCTBa, cBOAAIIMECS K IPOCTEHIIIUM 3aMEHOW HEU3BECTHOTO.

Cunyc u kocunyc yana.
[TonsiTue yrna u ero Mepsl. OnpeneneHre CuHyca U KOCUHYCa yIila, OCHOBHBIE ()OPMYJIbI JUISl HUX.
ApKCHHYC U apKKOCHHYC. [Ipumepsl MCIOJIb30BaHUs apKCHHYCa M apKKOCHHYca U (OPMYIbI IS
HUX.

Taneenc u komaneenc yaua.
Omnpenenenne TaHreHca M KOTaHTEHCa yrila U OCHOBHBbIE (pOpMYJIbl. APKTaHI'€HC M apKKOTAHTEHC.
[TpuMepbl UCTIOTB30BaHMS APKTAHT€HCOB U APKKOTAaHTeHca U (POPMYIIBI ISl HUX.

Dopmynvl crodxicenus.
Kocunyc cymmbl (1 pa3HOCTH) 1BYX YrioB. PopMysibl Ui TOMOJTHUTENBHBIX yII0B. CHHYC CYMMBI
(u pa3Hoctn) ABYX yrioB. CymMMa U pa3HOCTh CUHYCOB M KOCHHYCOB. DOpMyIbI ISl JBOMHBIX U
MIOJIOBUHHBIX YIJI0B. [Ipon3BeieHre CHHYCOB M KOCUHYCOB. DOpPMYJIBI JIJIsl TAHTEHCOB.

Tpuconomempuueckue QynKyuy YUCI08020 ap2ymeHma.
OyHKIUH y=SIinX, y=CO0SX, y=tgX, y=ctgXx.

Tpueonomempuueckue ypasHeHus u HepaseHcmad.
ITpocTeiiie TPUroHOMETPUUECKUE ypaBHEHUSA. TPUTOHOMETPUUYECKUE YPABHEHHUS, CBOJAIIMECS K
MPOCTEHIINM 3aMEHON HEM3BECTHOro. [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (OpMYI AJs
pemieHus: ypaBHeHU. OTHOPO/IHBIE YPABHEHHUS.

Beposamnocmu codvimus.
[ToHsiTHE U CBOWCTBA BEPOATHOCTH COOBITHS.

Ilosmopenue kypca aneebpuvl u hauanra mamemamuieckoz2o anaiusa 3a 10 kaacc.
I'eomerpus.



Bseoenue
AkcuoMaTuka ctepeomerpun. [lepBbie caencTBrA U3 aKCHOM.

lapannenvbHocmv npameix u niocKkocmei
[TapamienpHele npsiMble B IpocTpaHcTBe. [lapamiensHocTs Tpex npsameix. IlapamiensHoCTh npsamMoi
U 1u1ocKocTH. CKpeliuBaroniyecs MnpsiMple. YTJbl C COHAIPABJIEHHBIMU CTOPOHAMM. YTOJI MEXAY
npsambiMu.  [lapamienbabsie  miockocTd. CBOWMCTBa MapalyieNbHBIX IUIOCKOCTEH. Terpasap.
[Tapannenenunen. 3ajauu Ha IOCTPOCHUE CEUEHU.

Ilepnenouxynapuocme npAMbIX U NIOCKOCHEN
[lepnenukynsapHbele OpsMble B IpocTpaHcTBe. llapamenbHble NpsiMble, NEPIEHIUKYJISAPHBIE K
IVIOCKOCTH. IIpH3HAaK nNepneHauKyJIIpHOCTH MpPSAMOM M IUIOCKOCTH. TeopemMa o0 MpsIMOH,
NEPHEHAUKYJIIPHOM K IUIOCKOCTH. PaccrosHMe OT TOYKM 10 IIIOCKOCTH. TeopemMa o Tpex
NEepHEeHANKYJISIpaX. YTroJl MEeXIy MNpAMOM U IUIOCKOCThIO. JIByrpanHblid yrois. IlpusHaku
NEPIEHAUKYIISIPHOCTH ABYX IIIOCKOCTEN. [IpAMOYroapHbIN napaiesIenumen.

Mnuoeoecpannuxu
[Tonsitue Muororpannuka. Ilpusma. [lupamuna. [IpaBunbHas u yceueHnas nupamuga. CumMmeTpus B
IIPOCTPAHCTBE. IIPABUIIbHBIM MHOTOIPaHHUK.

3axnouumenvroe nosmopenue Kypca ceomempuu 10 knacca

11 xknace

Aure0pa m Ha4YaJIa MATEMaTHYeCKOI0 aHAJIN3Aa.

Dynxyuu u ux epaghuxu
DOnemeHTapHbie QyHKIUH. VccnenoBanne QyHKIMN U MOCTPOCHUE WX TPaQUKOB dICMEHTAPHBIMH
metoaaMu. OCHOBHBIE CIIOCOOBI MPeoOpa3oBaHUs IpauKOB.

Ilpeden pynxyuu u nenpepwvigHocmo
[Tonstue mpenena Qynkuuu. OAHOCTOPOHHME TMpeNeNbl, CBOWCTBA IpenenoB. HempepbIBHOCTH
GyHKIMI B TOUKE, Ha HHTEpBaJie, Ha oTpe3ke. HempepbIBHOCTD y1eMEHTapHbBIX (PYHKINH.

Obpammvie ¢hynkyuu
[Tonsitne 0O6paTHOM GHYHKIIUH.

IIpoussoonas
[lonsitne npousBoaHoW. I[Ipom3BomHAss CymMMBI, Pa3HOCTH, IPOMU3BENECHHS M YACTHOIO JBYX
¢bynkuuit. [IponsBoanble aneMeHTapHbIX QyHKIMHA. [Ipon3BoaHas clnoXHON QyHKIMH.

Ilpumenenue npouszeo0HoU
MakcumymM U MHMHUMYM (yHKIUH. YpaBHeHHe KacaTeabHOW. IIpnOmmkEHHbIE BBIYUCICHUS.
Bospactanue u yobiBanue ¢yHkiui. [Ipon3BoaHble BBICIIUX MOPSAKOB. DKCTPEMYM (YHKIIMH C
€IMHCTBEHHON KpUTHYECKOW TOYKOH. 3a/aud Ha MakCMMyM W MHHUMYM. [locTpoenue rpadukoB
GyHKIMHI ¢ MPUMEHEHUEM TPOU3BOTHOM.

Ilepsoobpasnas u unmezpan
Ilonsitne mnepBoo6bpasHoi. Ilnomans kpuBonmHeWHOW Tpameund. OnpenenéHHbIl HHTErpall.
@®opmyna  Heiorona-Jleitbnuna.  CBoiicTBa  ONpeNeNEHHBIX  MHTETpalioB. PasHocunrbHocmy
VPABHEeHU U HEPABEHCME CUCTEMAaM

Pasnocunvnvie npeobpazosanus ypagHeHull u HepageHCma.
YpaBHEHUS — CIIEACTBUS
[TonsiTe ypaBHeHUs — cineAcTBUs. Bo3Benenue ypaBHeHHs B U€THYIO creneHb. [loTeHunpoBaHue
norapudmuueckux ypaHeHHi. [IpuBenenre no100HBIX YWIEHOB YpaBHEHHUS.

Pewenue ypasnenuii c nomowpio cucmem. Pewenue nepasencme ¢ nomMowpbio cucmem.

Pasnocunvnocmyo ypasnenuii na mnodicecmeax
Bo3Benenue ypaBHEHUS B UETHYIO CTEICHb.

Pasnocunvnocmo nepasencme na mHodcecmeax
Bo3sBeneHue HepaBEHCTBA B UETHYIO CTEIICHbD.



Cucmemvl ypasHeHUti ¢ HECKOTLKUMU HEU3BECMHbIMU
PaBHocmiibHOCTH  cucteM. Cucrema-cienctsue. MeToq 3aMeHbl  HEM3BECTHBIX. Mmoeosoe
nosmopeHue
I'eomerpus.

Lununop, xouyc, wap
[Tonstue nununapa. [Tnomane nosepxHoctu nunuuapa. [louarue xonyca. [lnomans noBepxHocTu
KoHyca. YcedeHHbli koHyc. Cdepa m map. Bzammnoe pacmonoxeHue cdepbl U IUIOCKOCTH.
Kacarenbnas minockocts k chepe. [nomans chepsr.

Obvemvl men
[Tonstue oObema. OOBEMBI: MPSMOYTOJBHOTO MapajleNienuneaa, NpsIMON MPU3MbI, LUIUHIPA.
Brrurcnenne 00beMOB TEJ ¢ TIOMOIIIBIO ONPEeIeHHOTO nHTerpana. OO0beMbl: HAKIIOHHON MPU3MBI,
NUpaMUJIbl, KOHYca, mapa. [lnomans cdepsl.

Bexmopuwl 6 npocmpancmee
[Tonstue Bektopa. PaBeHcTBO BekTOopoB. CliokeHHE M BblYMTaHUE BEKTOPOB. CymMMa HECKOJIBKUX
BEKTOPOB. YMHOKE€HUE BEeKTOpa Ha uymucio. Kommianapusie BekTopsl. [IpaBuno napaninenenumnesna.
PasnosxeHue BeKTOpa Mo TpeM HEeKOMILJIaHAPHBIM BEKTOPaM.

Memoo koopounam 6 npocmpancmee. /[eudicenus..
[IpsimoyronbHasi cucTemMa KoopauHAT B mpocTpaHcTBe. Koopauuatel BekTopa. CBsA3b MEXKAY
KOOpJIMHaTaMU BEKTOPOB M KOoOpAHHaTamMu Touek. [IpocTeiiiine 3agaun B KoopinHaTax. Y paBHEHHUE
chepol. CkanspHoe mpousBeAeHHEe BeKTOpoB. LlentpanbHas cummerpusi. OceBas CHUMMETpHUS.
3epkanpHas cummerpus. [lapannenbHslil nepeHoc.

Hmoeosoe nosmopenue

Temarndyecknii mjian

10 xmacc
Ne Tema KomnuectBo
n/n 4acoB
Aure0pa M Ha4YaJIa MATEMAaTHYECKOI0 AaHAJIN3a
1 | IToBTOpeHue Kypca anredpbl OCHOBHOM HIKOJIBI. 4
I'naBa 1. Kopuu, crenenn, iorapugmsi 47
2 | JleiicTBUTENbHBIC YHCIIA 8
3 | PanonasipHble ypaBHEHHUsI M HEPABEHCTBA 12
4 | Kopens crenenu n 6
5 | CreneHb NOJIOKUTENBHOTO YHCTIA 8
6 | Jlorapudmel 5
7 | IlokazarenbHble U Jorapu(pMUUECKIe YpaBHEHUS U HEPABEHCTBA 7
I'nasa II. Tpuronomerpuueckue popmyJibl. 28
Tpuronomerpuyeckue QyHKIUH
8 | CuHyc M KOCHHYC yria 7
9 | TaHTeHC ¥ KOTaHTEHC yTiia 4
10 | ®opmyIIbl CIOKEHHS 7
11 | Tpuronomerpuyeckue QyHKIIMH YUCIOBOTO apryMeHTa 5
12 | TpuroHoMeTpru4ecKrue ypaBHCHHS U HEPABEHCTBA 5
I'masa III. Dy1ieMeHTHI TeOpHH BEPOATHOCTE 4
13 | BepositHOCTH COOBITHS 4
HTorosoe noBropenue




14 | IToBTOpeHune 3
Htoro 85
I'eomerpust
15 | IloBTOpEHME Kypca reOMETPUHM OCHOBHOM IIKOJIbI 1
16 | Benenue 3
I'nasa 1. Ilapa/njieJIbHOCTh NPAMBIX H IJIOCKOCTEH 16
17 | IlapamienbHOCTb OPSIMBIX, IPSIMON U TNIOCKOCTH 4
18 | B3aumHoe pacroyiokeHHe MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXTY ABYMS 4
PSIMBIMH
19 | [TapamienbHOCTH TIIOCKOCTEH 2
20 | Terparap u mapayienenume; 4
21 | KonrponpHas paboTa 1
22 | Bauét Ne 1 1
I'nasa I1. IlepneHaMKYJSIPHOCTD NPSAMBIX H INIOCKOCTEH 17
23 | [leprieHIUKYISAPHOCTD MPSIMBIX U IJIOCKOCTEN 5
24 | TlepneHIUKYISIp ¥ HAKIOHHBIE. YTOJ MEXKAY MPSIMOU U TIIOCKOCTHIO 6
25 | IByrpannsiii yron. [lepneHIukynsipHOCTb MI0CKOCTEMN 4
26 | KonTponbHas pabota 1
27 | Bauét Ne 2 1
I'nasa III. MHOrorpaHHuKHu 12
28 | Ilonsitue mHOTOTpaHHuKa. [lpu3ma 3
29 | Tlupamuna 3
30 | IIpaBriIbHBIE MHOTOTDAaHHHUKH 4
31 | KonTponbHas paboTa 1
32 | 3auér Ne 3 1
33 | 3akirounTeNIbHOE NOBTOPEHHE Kypca reoMeTpun 10 kiacca 2
Hroro 51
Bceero: 136
11 kiace
Ne HasBanue pasnena KomnnuecTtso
n/n 4acoB
Aure0pa M Ha4YaJ1a MaTeMAaTHYECKOr0 aHAJIN3a
1 BBoiHOE TOBTOpEHNE 3
I'naBa I. ®yukuuu. IlpousBogusie. MUHTErpasbl 45
2 ODYHKIHMH U UX rpaduku 6
3 [Ipenen GyHKIIMU 1 HEMPEPHIBHOCTH 5
4 OO6patHble QyHKIINH 3
5 [TponsBoaHas 8
6 ITpuMmeHeHne npon3BOHON 15
7 [TepBooOpasHas U MHTETpal 8
I'nasa Il. Ypasuenusi. HepasencrBa. Cucremsl 26
8 PaBHOCHIIBHOCTH YpaBHEHHH U HEPABEHCTB 4
9 YpaBHEHUSI-CIICCTBUS 5
10 PaBHOCWIBHOCTb ypaBHEHUN U HEPABEHCTB CUCTEMaM 5
11 PaBHOCHIIBHOCTH ypaBHEHHI HA MHOYKECTBAX 4




12 PaBHOCHJIBHOCTH HEPaBEHCTB Ha MHOKECTBAX 3
13 CucreMbl ypaBHEHUH ¢ HECKOJbKMMH HEU3BECTHBIMU 5)
14 IToBTOpEeHNE 11

Htoro 85

I'eomerpust

15 BBoaHoe noBropeHue

I'masa VI. lluauuap, KOHyC U map

16 Humuuap
17 Konyc
18 Cdepa

19 | KonrponbHas pabora

20 3auét Ne 4

I'maBa VII. O0L€éMBI T

21 O0BEM IPSIMOYTOJIBHOTO NapaJuleenune1a

22 OO0BEMBI IPSMOI MPU3MBI M IUJIMHJIPA

23 | OO0BEMBI HAKIIOHHOW MPU3MBI, TUPAMHJIBI U KOHYCA

24 O06bEM mapa u mIomaab chepol

25 | KonrpomnbHas pabora

26 3auét Ne 5

I'nasa I'V. BekTopsl B IpocTpaHCcTBE

27 | Ilonarue BeKTOpa B IPOCTPAHCTBE

28 CrnokeHne U BEIYUTaHHUE BCKTOPOB. YMHOXEHUE BCKTOpA HA YHUCJIO

29 | KommianapHbie BEKTOPHI

RINN(RoR ko hw v Rk R olw w B -

30 3auét Neb

I'naBa V. Meroa KoOpAMHAT B IPOCTPAHCTBE.

11
JABuxenust
31 | KoopauHaThl TOYKH U KOOPJIMHATHI BEKTOPA 3
32 | CkanspHOE MPON3BEJICHNE BEKTOPOB 4
33 JBrokeHus 2
34 | KonrpoisbHas pabora 1
35 | Bauér Ne 7 1
36 | 3akiI0YMTEeIbHOE IOBTOPEHHE 5
Uroro 51
Bceero: 136

®opMbI U CpeIcTBA KOHTPOJISA

B teuenne yuebnoro roma B 10-11 kiaccax npumeHsoTcs cienyomue ¢(GopMbl M BHIbI
KOHTPOJIs

CamocrosiTenbHbIe paboThl 00yJaroIero Xxapakrepa,
JlnarHocTuueckui B TOM UYHCJIE U B BUJIE TECTOB CEHTAOpB-
KOHTPOJIb JlomaliHue KOHTPOJIbHBIE pabOThI U TECTHI Mai

@pOHTAIBHBIN U UHAUBUAYAIbHBIM KOHTPOIIb,

CaMOKOHTPOJIb
Texymmii KOHTPOJIb Pabora o kapToukawm, napHasi pabora [IOYPO4YHO
TemaTnyeckuii KonTtposbasie padotsl (1 ypok) B KOHIIE




9.

10.

11.
12.
13.

KOHTPOJIb CaMocTosiTenbHbIe pa0OTh KOHTPOJIBHOTO W3Y4YEHHOM

XapakTepa, B TOM Yucie U B BUJIE TeCTOB (1 ypok) TEMBI
WToroBslii KOHTPOJIb Wrorosas koHTpoJsibHAs paboTa B KOHIIE TOfia
[IpomexxyTounas KonTponpnas padora (1 gac) o rpaduxy
arrectanus B 10 LIKOJIBI
KJ1acce

INEPEYEHDb YYEBHO - METOAUMYECKHUX CPEJACTB ObYYEHUA

Anrebpa m Hadana maremaruyeckoro aHanmsa. COopHuk paboumx mporpamm. 10—I11 kimaccer :
yae0. mocobue it o0meoOpa3oBar. opraHu3amnuii : 0a30BeId M yrayod. ypoBam / [cocT. T. A.
Bypmucrposa]. —2-e u3n., nepepad. — M. : [Ipocsemenue, 2018.

I'eometpusa. CoopHuk pabounx mporpamm. 10—11 knaccel. ba3oBeiii u yrimyOn. ypoBHH: yueo.
nocodue Ui yuutened obmreoOpazoBar. opramm3anuii / coct. T. A. BypmucrpoBa. —M.
IIpocsemenue, 2016

AnreOpa u Havaja MaTeMaTHYECKOro aHaim3a: y4eOHuk s 10 kmacca oOrieoOpa3oBaTeIbHBIX
yupexaeHuit: 0a3oBbiii U npodwmibhbii ypoBHW/[C. M. Huxonsckuii, M. K. Iloramos, H. H.
Pemernukos, A. B. llleBkuH].-7-¢ u3nanue, ¢ ucnparicausmu - M.: [Ipocsemenue, 2018.

Anre6pa 1 Havyalla MaTeMaTHYECKOTO aHallu3a: TuAaKkTUYeckre Marepuainsl s 10 kimacca: 6a30BbIit
u npodunbabiil yposar/ M. K. [Toranos, A. B. lleBkun.-3-¢ nznanue. - M.: [Ipocsemenue.
Anrebpa M Hayala MaTeMaTH4ecKoro aHanusza. Temarmyeckue TtecThl. 10 kmacc: 0a3oBbIM U
npodmisHbid ypoBuu/ 0. B. lllenenera. - M.: [Ipocsemienue.

Anrebpa u Hadana mareMmarudeckoro aHanusa: 10 kiacc: 6a30BbIif U TPOMUIBHBIA YPOBHHU: KHUTA
st yaurens/ M. K. Iloranos, A. B. llleBkun. — M.: [IpocBemnienue.

AnreOpa ¥ Havama MaTEeMaTHUECKOTO aHanm3a: yd4eOHuk anst 11 kximacca oOmieoOpazoBaTENbHBIX
yupexeHuii: 0a3oBbiii U npodwmibHbii ypoBHU/[C. M. Huxonsckuii, M. K. Ilotanos, H. H.
Pemernuxos, A. B. llleBkuH].-7-e u3ganue, nononseHHoe -M.: [Ipocsemenue, 2019.

Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHaIN3a: TUJaKTHUYeCKue MaTepraibl A 11 kimacca: 6a30BbIi
u npodunsHbiil ypoau/ M. K. [Toranos, A. B. lleBkuH.-3-e uznanue. - M.: [Ipocserenue.
Anrebpa u Havana MareMarudeckoro aHanusa: 11 kiacc: 6a30Bblif U TPOMUIBHBIA YPOBHHU: KHUTA
st yaurtens/ M. K. [Toranos, A. B. llleBkun. — M.: [IpocBemienue.

Aranacsa, JI.C. T'eomerpus 10-11 [Tekcr]: yueO. mna obmeoOpazoBat. yupexaenuit/ JI.C.
ArtanacsiH, B.®. byty3os, C.b. Kanomies. — M.: IIpocsemienue, 2020

Hunaxktuueckue matepuaisl. ['eomerpus 10 knace/ b. I.3uB — M: [Ipocsenienune

Junaktudeckue marepuaisl. ['eomerpus.11 knace/ b. I'.3us — M: IIpocsemienue.

Uzyuenue reomerpuu B 10-11 kmaccax: meroamueckue pexkomenmauuu/ JI. C. AtanacsH, B.®.

byty3os, 0. A. I'nazkoB — M: IIpocenienue.



