Ipunoowcenue 6 k OO COO

DoH/I OLICHOYHBIX CPEACTB
no npeaMery «Maremaruka»

(10-11 knaccot)



HOACHUTEJIBHAA 3AIINCKA

Hannbiii GOHI OIEHOYHBIX CPEICTB cocTaBiieH Ha ocHOBe cojaepxkanus OOIT COO B cooTBeTCTBUU
¢ @OIT COO u yuérom HOpM [lonoxxenust 0 popmax, MepUoOAUIHOCTH, MOPSKE TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH,  MPOMEXKYTOYHOM  aTTeCTallMd  Y4YalluXCs,  OCBauMBAIOIIUX  OCHOBHBIC
oOpa3oBatenbHbIe IporpaMMsl U [1on0keHus 0 GoHe OIEHOYHBIX CPENICTB.
Heasimu pazpadoTku U ucnojb3oBanus 6a3sl POC aBAAIOTCA:

— OIlIeHKa KauecTBa 00pa30BaHus M0 YIeOHOMY IIPEIMETY;

— o0ecnedyeHne cornocTaBUMOCTH 00pa30BaTENbHbIX TOCTHKEHUHN yJallluxcs B

3aBHCHUMOCTH OT YCIOBHI 00pa30BaTEIbHOTO MPOIIecca;

— TmoAroroBka ydamuxcs K npouenypam BIIP, OI'D, EI'D u I'B3;
- IOJITOTOBKA YYaIUXCsI K HOBOH OIIEHKE KadecTBa 1o Mojieiu PISA;

— BBIsIBJICHHE TIPOOEIIOB B 3HAHUAX YYAIIUXCS M CBOEBPEMEHHAs! KOPPEKTUPOBKA MX

WMHJUBUAYAIbHOTO O0OyYeHUS;

— ompeaenenue 3p(GEKTUBHOCTH OpraHU3aIli 00pa30BaTEIHLHOTO MpoIlecca B MIKOJIE.
®OC mo mpenmery, Kypcy, AUCIHUIUIMHE SBISETCS HEOTHEMJIEMOW YacThl0 HOPMATHBHO-
METOJIMYECKOTO OOECIIEYCHUsI CHCTEMBI OIICHKH KadyeCcTBAa OCBOCHHUS YYAIIUMHUCS OCHOBHOU
obpaszoBarenbHOi mporpammbl OO0 (COQ), wu obOecnieunBaeT TOBBIICHWE KadyecTBa
00pa30BaTeILHOTO MPOTIECCa IIKOJBI.
®OC mo mnpenMery, Kypcy, AUCIHUIUIMHE TPEICTABIsAET COOOHW COBOKYIMHOCTH KOHTPOJIBHBIX
MaTepHAaJIOB, IPEeTHA3HAYCHHBIX JIJIT H3MEPEHUS YPOBHS JOCTIDKCHUS YIATUMUCS YCTAHOBIICHHBIX
pe3ynbTaTOB OOyUEHUS.
®OC mo mpenMmeTy, Kypcy, MUCIHILIMHE HCIOJIBb3yeTCs MPH IMPOBEICHUN TEKYIIEro KOHTPOJIS
yCIIEBAaEMOCTH U MPOMEKYTOYHON aTTeCTallUU yJallIuXCsl.
@OC 6 pabouux npocpammax cooepicam.:
-3a0aHUsL C YYemOoM OUUDOK WKOJIbHUKO8 8 CIApmoe8bix ouacHocmudeckux pabomax (10 knaccot),
-3a0anusi ¢ yyemom Hoswvix KUM ona EI'D (11 knaccol),
-mpyonvle 3aoanus Ha EI'D (10-e knaccwvt no mepe oceoenus pe3yibmamos, Komopwvie npogepsem
EID);
-mpyousie 3a0anus BIIP (10-11 knaccol),
-3A0aHUsL C Y4emoM HOBbIX NPEeOMEeMmHbIX KOHYenyuu no o0ujecmso3HaHur, MmMexHoLo2Uul, U3o,
Qusuueckoti kynomype, mysvike, ceoepaguu (10-11-e kraccoi);
-3a0amnus ¢ yuemom Hoeoul oyenku kavecmea no mooenu PISA (10-11-e kraccor)
OOC- chopMupoBaH U3 MaTepragoB COOPHUKOB, AOMYLIEHHBIX MUHHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit @enepanuy, a Takke MaTepuaoB, pa3pab0TaHHBIX YUYUTENIEM Ha OCHOBE ATHX
COOpPHHUKOB.

Jlanaple BapuaHThl (OHIA OIEHOYHBIX CPEACTB SIBJISIOTCS TUIOBBIMHU JUIS yYUTEJIEHU-
MPEAMETHUKOB, €KEr0JIHO Ha OCHOBAHUH IpUKa3a aupekropa mkossl B OOII COO BHocATCA
U3MEHEHHUs B (QopMe [OMOJHEHUH B TOM YHCIE MPH HEOOXOIUMOCTH TIO DPEUICHHUIO
MeJaroruyeckoro coBeTa MKOJbl U B DOH] OLIEHOYHBIX CPEICTB



XapaKkTepuCTHKA KOHTPOJIbHO-U3MEPHUTEIbLHBIX MATEPHAJIOB
1o MaTeMaTuke (yriiy0/JeHHbI YPOBeHb)

KoHTponbs paccMarpuBaeTcsi Kak WHCTPYMEHT MOHHUTOPHMHTAa Y4eOHOTO mporecca Hu
OCYIIIECTBJISIETCSI YUYUTEIEM CUCTEeMAaTHUECKH U IiefieHarpaBiieHHO. KOHTpoJIb sSBsSETCS OCHOBOM
JUTSl TIEPCIIEKTUBHOTO U KPATKOCPOUHOTO TIAHWPOBAHUS YUUTEIEM y4eOHOTOo Mpolecca U UMEeT
JTUATHOCTUYECKYIO, OIIEHOYHYIO U MOTHBHUPYIOIIYIO (DYHKIIUHU.

KonTtpons co3ga€t 1menocTHoe MpeACTaBICHHE O MPOTrpecce yJaluxcs B OBIAJICHUHU
KOMMYHUKATUBHBIMH  KOMIIETCHIIUSIMU W CIIOCOOCTBYET CBOEBPEMEHHOMY YCTPaHEHHIO
0OHApY>KEHHBIX MPOOEJIOB B 3HAHUSIX U HABBIKAX.

OObeKTaMu KOHTPOJIS SIBJISIIOTCS 3HAHUS, KOMMYHHKATHBHO-TIParMaTHYECKUE YMEHUS U
HaBbIKH. [IpM 2TOM 3HaHMS W HABBIKM II€JIECOOOPA3HO KOHTPOJUPOBATH B TEKYIIMX |
MIPOMEXXYTOYHBIX TECTAX, @ HA UTOTOBBIM KOHTPOJIb BEBIHOCUTH YMEHHUSI.

B kxavecTtBe BHUIOB KOHTPOJIS BBIICTSIOTCS HA YPOBHE IMKOJBI: TEKYITUNA, TEMATHICCKUN,
CPE30BBIil.

Texywuti kKoHmpoab BBITIOJHEHUS 3a7a4 00ydeHHUsT (DAKTUYECKU MPOBOJUTCS Ha KaXKIOM
3aHATUH (TPOBEPKA MOHUMAHUS U3YYEHHOTO MaTepHalia u T. I1.) B popMe: YCTHBIN OTBET Ha yPOKeE,
YCTHBIM CUET, MaTeMaTUYECKUI TUKTAHT, CAMOCTOSITEIbHAs paboTa, MpoBepoUHas pabora.

Temamuueckuii KOHmMpPOJIb TIPOBOJUTCS B KOHIIE IETIOYKH YPOKOB (Tembl). OH MOXET
HOCHUTBH TECTOBBIN XapaKTep M MPOBOJIUTHCA B (hopMe 3aaHuii cO CBOOOAHO KOHCTPYHPYEMBIM
OTBETOM (KOHTpOJIbHAs paboTa).

Cpe3o06blii KOHmMPOJIb OCYIIECTBIISICTCS MIKOJION B HaYaje y4eOHOro roja (BX0HOMU cpe3),
B KOHIIE TIEPBOTO MOJIYroausi (ITOJIYTOI0BbIE KOHTPOJIBHBIE paOOThl MM KOHTPOJIbHBIE TECTHI), B
KOHIIE Y4eOHOT0 ro/ia (MTOTOBBIE KOHTPOJIbHBIC pa0OTHI UJIM HTOTOBBIE KOHTPOJIBHBIE TECTHI).

J171s1 OLIEHKH JOCTIKEHUN yJalTuXxcsl IPUMEHSETCs ATHOAUIbHAS CUCTEMA OIICHUBAHUSI.

Hopwmpbl oneHkm:

1. OueHka NuCbMEHHBIX KOHTPOJBLHBIX Pa00T 00y4ar0LIUXCH.

OTBeT OLIeHNBAETCA OTMETKOH «5», ecJIH

* paboTa BBITNOJHEHA MOJHOCTHIO;

* B JIOTUYECKUX PACCYXKJICHUSAX U 000CHOBAHHUH PEIICHUsI HET MPOOEIOB U OMIUOOK;

* B PCIICHWH HET MaTeMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OTIMCKA, KOTOpas HE
SIBJISIETCS CIIE/ICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOTO MaTepuana).

OtMeTKa «4» CTAaBUTCS, €CJIN:

* paboTa BBIMIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHHUs] HEIOCTATOYHBI (eciH
yMeHHE 000CHOBBIBATh PACCYKICHHS HE SIBISLIOCH CIIEIUATBHBIM O0OBEKTOM MIPOBEPKH);

* JIOMYIIEHBI OJJHA OIIMOKA WK €CTh JIBa - TPH HEJA0UETA B BHIKIIAAKAX, PUCYHKAX, YePTEKax WITH
rpadukax (ecmu 3T BUJIBI pabOT HE SBISJIUCH CIIEUATbHBIM OOBEKTOM MPOBEPKH).

OTMeTKa «3» CTAaBUTCH, €CJIN:

* JomylIieHo OoJyiee OJHON OMIMOKH WM OoJiee IBYX - TPEX HEIOYETOB B BBHIKJIAKAX, YEPTEKAX
wiu rpadukax, Ho oOydaromuiics ob1anaeT 00s3aTeTbHBIMUA YMEHUSMU TI0 TIPOBEPSEMOi TeMe.
OTMeTKAa «2» CTAaBUTCH, €CJIN:



* JIONMYIIEHBI CYIIECTBEHHBIC OIIMOKH, IIOKa3aBIIMe, 4YTO OOyJaromuiics He o0Jiagaer
06$I3aTCJIBHBIMI/I YMCHHAMU T10 I[aHHOﬁ TEMeE B IIOJITHOU MEpe.

YunTear MOXKET IIOBBICUTH OTMCTKY 3a OpI/II‘I/IHaJIBHBIf/i OTBCT Ha BOIIPOC HUIHA
OpUTrHHAJIBHOC PCHICHUC 3aaavdu, KOTOPBIC CBHUACTCIBCTBYHOT O BBICOKOM MATECMATUYCCKOM
Pa3BUTUH 00YYArOIIErocs; 3a pelieHue 0ojiee CI0XKHOM 3aJadyu WM OTBET Ha 00Jiee CIIOKHBIN
BOIIPOC, MPEIOKEHHBIE 00YJarONIeMyCsl JOMOJHUTEIBHO MOCTE BBIMOTHEHUS UM KaKUX-JH0O
OPYIUX 3aJaHUM.
2.01eHKA YCTHBIX OTBETOB 00y4YAKIINXCS M0 MaTeMaTHKe.

OTBeT OLIEHMBAETCS OTMETKOM «5», eCJIi yYeHUK:

* TIOJIHO PAcCKpbUI COJIep)KaHUE Marepuaia B oObeMe, MPEeayCMOTPEHHOM IPOTPpaMMON H
Y4eOHUKOM;

® M3JIOKWI MaTCpHral T paMOTHBIM A3BIKOM, TOYHO HCIIOJIB3yd MAaTEMATUYCCKYIO TCPMHUHOJIOTUIO
Y CHMBOJIHUKY, B OTIPEJICJICHHOM JIOTHUECKOM MOCIeI0BATEILHOCTH;

* TPaBUJIBHO BBINIOJHWI PUCYHKH, YEPTEKHU, TpadUKH, COMYTCTBYIOLIUE OTBETY;

* T0Ka3aJl yMEHHE HWIUTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IPUMEPAMU, IPUMEHSTH €€ B HOBOU
CUTYyallMU IIPU BBIIIOJTHCHUHU MMPAKTHYCCKOT'O 3aIaHH;

* TPOJCMOHCTPHPOBAJ  3HAHWE TEOPHH  paHee  HM3YYCHHBIX  CONMYTCTBYIOIIMX  TEM,
c(hOpMUPOBAHHOCTh U YCTOWYHUBOCTD MCIIOJIB3YEMBIX IIPH OTBETE YMEHHUH U HABHIKOB;

* OTBEYAJl CAMOCTOSITEIIFHO, O€3 HABOAIINX BOIIPOCOB YIUTEIIS;

®* BO3MOXHBI OJHA - ABE€ HCTOYHOCTH IIPHU OCBCUHICHUC BTOPOCTCIICHHBIX BOIIPOCOB WM B
BBIKJIa/IKaX, KOTOpbIE€ YUEHHK JIETKO UCIPABUJI ITOCIIE 3aMEUaHus yIUUTEs.

OTBeT oLleHMBaeTCs 0TMETKOM «4», €ClIi yOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY
«5», HO TIPU 3TOM MUMEET OJMH U3 HEJOCTATKOB:

* B M3JIOKEHUHU JOMYILIEHBI HEOOIbIIINE TPOOEIbl, HE HCKAa3UBIIIEe MaTeMaTHUECKOE COAepKaHHEe
OTBETA;

* JIOMYIIEHbl OJWH - JIBa HEJOYeTa IMpPH OCBEIIEHWH OCHOBHOTO COJEpXaHHUs OTBETa,
UCIIPABJICHHBIE [IOCJIE 3aMEYaHUs YUUTEs;

* JIOMYIIEHbI OIIMOKa WK O6oJee ABYX HEJOUYETOB MPHU OCBEIICHUU BTOPOCTENEHHBIX BOIIPOCOB
WIH B BBIKJIQJKAX, JETKO UCIPaBICHHBIE MIOCTIE 3aMeUaHus yUUTEs.

OTMmeTKa «3» CTAaBUTCH B CJEAYIOMMX CJIYYasaX:

* HEMOJIHO PACKPBITO CO/EPKaHNEe MaTepHalia (Coiep:KaHne U3JI0KeHO (pparMeHTapHo, He BCeraa
MOCJIEIOBATENHHO), HO MOKa3aHO 00Illee MOHUMAaHKUE BOPOCca U MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBbIE JJIsi YCBOGHHUs MpOorpaMMHOro Martepuaina (ompenenensl «TpebGoBanusiMu K
MaTeMaTH4eCKON MOITOTOBKE YYaIlUXCs» B HACTOSIIEH MporpaMMe 1o MaTeMaTHKE);

* UMENHCh 3aTPyJHEHUS WIM JONYyIIeHbl OIIMOKA B OMNpEAeiIeHUU MaTeMaTH4eCKOi
TEPMHUHOJIOTHH, YePTEkKaX, BBIKIIAJKAX, UCIIPABIIEHHBIE [TOCIIE HECKOJIBKUX HABOISIINX BOIPOCOB
YUUTENS;

* YUYEHUK HE CHOpaBWICA C MNPUMEHEHHEM TEOPUH B HOBOW CHUTyallMH MpPH BHITOJHEHUH
MPAKTUYECKOTO 3aJaHusl, HO BBITIOJIHIII 3aJaHus 0053aTebHOTO YPOBHS CIOKHOCTH 0 JTaHHOM
TEME;

* MpU JOCTAaTOYHOM 3HAHUM TEOPETHYECKOTO MaTepuaja BBISBIEHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI W HaBBIKOB.

OTMeTKa «2)» CTABUTCH B CJACAYIOIIMX CIyYasiX:

* HE PaCKpBITO OCHOBHOE COJIepKaHue YIeOHOTO MaTepuaa;

* OOHapy)KeHO HE3HaHHE YYEHHUKOM OOIbIIed Wi Hauboliee BaXXKHOM YacTH yueOHOTO
MaTepuana;



¢ HOOIYHICHBI OIIMOKH B ONpCACICHNN HOHHTHﬁ, Ipru HCIOJIb30BAHHUU MaTeMaTHU4EeCKOM
TCPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX HUIIN rpa(byncax, B BBIKJIAJIKaX, KOTOPBIC HC UCIIPABJICHBI
IMOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB YUHUTCIIA,

¢ YUCHHUK O6Hapy)KI/IJI MOJIHOC HE3HAHWEC U HCIIOHUMAHUC U3Yy4acMOr'o y‘-Ie6HOI‘O Marcpurajia uin
HC CMOT OTBCTUTH HHU HAa OAWH M3 IMOCTABJICHHLIX BOIIPOCOB IO U3YYCHHOMY MaTcpUualy.



Macnopr ¢onaa onenoyHsbIx cpeacTs no maremaruke (10 kiaacc)

No 11/ KonTpoaupyemsie pa3aesabl Haumernonanne
°n/n
*
(TeMb1) uCIHNIMH BT OLIEHOYHOT0 CPeCTBA

1 Ba3oBeie 3Hanus 1o mareMaruke | CraproBas quarHocTudeckas pabora
2 Oynkuuu u rpaduku. Crenennas | Tekymmit KOHTPOIb

(GYHKIUS C IETBIM ITOKa3aTeNIeM.

ApudmMernueckuii KOpeHb N-u

crenenu. MppanroHansHbie

YPaBHEHUs U HEPABEHCTBA
3 Hrorosas KOHTpoIbHas paboTa 3a [TpomexyTouHast aTTeCTaIHs

rona




CIIEHUD®UKALUA

CTapTOBOﬁ JUATHOCTHYEeCKOii paﬁ()TLI o MaTeMaTuKe IJisd 10 xaaccoB

1. Hazgauenue KM

CraproBasi tuarHocTH4ecKasi paboTa rpexHa3zHaueHa JUIs OTPE/ICIICHUs] YPOBHS
00pa3oBaTeNbHBIX JOCTHKEeHU ydamuxcs 10 kmacca B 00bEMe 0053aTeIbHOT0 MUHUMYMa
coJiepKaHus TI0 MaTeMaTHKe 5-9 Ki1accos.

2. I[Moxxoasl K 0TOOPY coaepkanus, pa3padoTke ctpykTypsl KUM

Coneprxanre KOHTPOJIBHOM paboThl Mo Matematuke s 10-X KiaccoB ObLIO OMIpEAEieHO Ha
ocHoBe DerepanbHOT0 TOCYIapCTBEHHOTO CTaHIapTa OCHOBHOTO o01iero oopazoBanus (IIpukas
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepannn ot 17.12.2010 . Ne 1897 «O6
YTBEpXKIIEHHH (heaepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEeILHOTO CTaHAAPTa OCHOBHOTO
0011ero 00pa3oBaHU).

ConeprxaHue KOHTPOJILHOK paboTHI Mo MaTtemMatuke A 11 ximacca ObIIO ONpeesieHo Ha OCHOBE
denepalibHOr0 KOMIIOHEHTA rOCYAapCTBEHHBIX 00pa3oBaTenbHbIX cTannapToB (I1pukas
MunuctepctBa oopazoanus P® ot 05.03. 2004 1. Ne 1089 «O6 yrBepxkaeHuu (heaeparbHOTO
KOMITOHEHTa TOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO O0IIer0, OCHOBHOTO
o01ero u cpeaHero (moJaHoTo) 001Iero 0Opa3oBaHusy (C N3BMEHCHUSIMH U JIOTIOJTHEHHSMHU)).

3. XapaKTepucTHKa CTPYKTYPEIL U conepxkanus KM

PaboTa cocraBnena u3 8 3aganuii 6a30BOTO ¥ MOBHIIIIEHHOTO YPOBHS CJIOYKHO CTH.
MakcumanbHOE KOJIMYECTBO OAJIJIOB, KOTOPhIE MOXKET HAOpaTh ydaluics, MpaBUILHO
BBIITOJIHUBIINN 8 3aJaHUI, COCTABIIIET 8 OAJIOB.

4. IIpoaomKUTEIBHOCTh KOHTPOJILHON pabOThI

Ha BrimoHeHMe auarHoctudeckoi padboTel oTBoAUTCS 40 MUHYT.

5. Kpurepuu o1ieHUBaHUS KOHTPOJIbLHOMN Da6OTLI

MaxkcumanbHOE KOJTHYECTBO 0aJIJIOB, KOTOPhIE MOXKET HAOpaTh yJalUiics, TPaBUIBLHO
BBIIIOJIHUBIINH 8 3amaHuii, cocrasigeT 10 6amios

OtMmetka «2 » ot 0 1o 3 6auioB
OtMeTKa «3 » 0T 4 10 5 6annoB
OtMmeTka «4 » ot 6 1o 7 6aioB

Otrmerka «5 » ot 8 no 10 daioB



O000mEHHBIN VIaH BAPMAHTA KOHTPOJIbHOH padoThl M0 MaTemaTuke 1Js 10 kiacca

Ne YposeHb [IpoBepsieMblie ymeHus K3C MakcumasbHbIN
/o CJI0HOCTHU 0asu1 3a 3a1aHKE
1 bazoBrriit YMeETh BBIOIHATH 1.1.1,1.4.1, 1

BBIYUCIICHUS U 1.35

npeoOpazoBaHUs
2 bazoBslii [IpencraBneHue 1aHHBIX B 8.1 1

BHJIC TAOJINII, TUATPAMM,

rpaduKoB.
3 bazoBb1it [Ipouentel. Haxoxnenne 154 1

IIPOLIEHTA OT BEJIUYHMHBI U
BEJINYUHBI 110 €€ IPOLIEHTY

4 ba3zoBrrit VYpaBHeHUE ¢ OAHOMU 3.1.1 1
IIEPEMEHHOM, KOPEHb
ypaBHeHus. KBagpatHoe 313
ypaBHeHUE, HOpMyIia KOpHEH

KBaJpaTHOTO YpPaBHEHUS

5 BazosBrriit YMeTb CTPOUTH M UNTATh 5.1.5,5.1.6 1
rpaduku GyHKITUH

6 BazosBeriii HepaBenctBo ¢ ogHOM 3.2.2 1
nepeMeHHou. Penienne
HepaBeHCTBa. JIMHeHHbIe 3.2.3
HEPaBEHCTBA C OJIHOM

NepeMEHHO N

7 [loBbimieHHBIT | YMETH BBIIOIHATE 3.1.7. 2
peoOpa3oBaHUs
3.1.8
anreOpanvecKux
BBIPAKEHUH, peIiaTh
ypaBHCHHUSI, HEPABEHCTBA U

HX CUCTEMBI

8 IloBeImenusrii | Pemrenne TEKCTOBBIX 3a1a4 3.3.2 2
areOpanyeckuM crocooom




OTBETHI:

Ne n/mt Bapuanrt 1 Bapuanr 2

1 2,4 1,9

2 4 21

3 1035 12300

4 -3 2,05

5 234 214

6 (-003-3)U(4:+0) [-0,5; 3]

! (_§ - (_§-§
(1:2), 8 16 (2;-3), 33

8 5 2




CrapToBas InarHocTuyeckas padora no ajaredpe u Hayajaam aHajau3sa, 10 kiace

Bapuant Ne 1.

Yacrs 1.

100
5 2

0,7-1=+05-2= 80
1. Haiinure 3HaueHue BbIPaKEHUS 5 gg
60
Otsert: 50
A0
2. Ha rpaduke moka3aH OpoLECC pPa3orpeBa JABUraTens 23
nerkoBoro aBromoomiist. Ha ocu abenmce 10
0

OTKJIAABIBACTCA BPEMS B MUHYTAX, IPOoIIeaAIce OT
p yrax, ip 1 2345678910

3aIlyCcKa JIBUTATEIIs], HA OCH OPJIMHAT — TEMIIEpaTypa

neuratens B rpagycax Llenascus. Onpenenure mo rpaduky, 3a CKOJIBKO MHUHYT JABUTATEIb

Harpeercs ¢ 40°C no 80°C.

OtBeT:

3. B 2017 romy croumocts HOMepa B roctuHuIe 0buta 900 pydieii. Ho mocie HoBoro rona mena
yBenuuuiack Ha 15%. Ckonbko pyOieit croun Homep B roctunuiie B 2018 roxy?

OtBerT:

4. Pemmte ypaBHEeHHE 6X° + 7x — 3 = 0. B 0TBET 3aImMIINTe MEHBIIHI 3 KOPHEH.

OtBerT:

5. YcTraHOBUTE COOTBETCTBHE MEXAY rpadukamMu GyHKIHN 1 popMynamMu, KOTOpPbIE UX 3a/1a10T.

dopmyitbl I'paduxu
3 i A7
Hy= X 2)y=3-x 7 AL AN x = --10”’ x
1
| \
_r 3 1 \
Hy= 3 Hy=-X
A) B)
Otser: (44
A b B HEEEAn -
1 -
/]
Ji
I
)



6. Pemmure HepaBeHCTBO X* + 4x — 12 > 5x

Yactb 2.

4x* -~y =2
7. Pemute cucreMy ypaBHCHUI: Sx—-2y=-1

8. Pemm 3amauy:

Tenoxoa NPOXoUT MO TEUEHUIO PEKU 10 MyHKTa Ha3HadeHust 200 KM U 1ociie CTOSHKU
BO3BpalIaeTcs B MMyHKT OTHpaBieHus. Haiinure ckopocTh TeUeHMs, €CIIM CKOPOCTh TEII0X0/1a B
HENoABWKHOM BoJie paBHa 15 kMm/4, crostHKa anmuTest 10 yacoB, a B yHKT OTHPaBJICHUS
TETUTOXO0/T Bo3BparaeTcst yepe3 40 4acoB nocie OTIuIbITUS U3 Hero. OTBET AaiTe B KM/4.



CrapToBas InarHocTuyeckas padora no ajaredpe u Hayajaam aHajau3sa, 10 kiace

Bapuant Ne 2.

Yacrs 1.

22

1 1 21
12.03+0,7-2> -

1. Haiinure 3HaUYe€HHUE BBIpAKEHUS 7, ig

17 J,.rf \_"
Ortger: {g /

14 v

13 IJr — '1
2. Ha pucyHke mokaszaHo, Kak U3MEHsIaCh 12 7 v
TeMItepaTypa Bo3ayxa B TedeHue cyTok. I1o B i "1
TOPU30HTAJIM YKAa3aHO BpeMsl CYTOK, 10 BEpTUKAIN — E, - ‘t\
TeMmneparypa B rpaaycax Llenscus. Haiinure E
HauOoJIbIlIee 3HAaYEHUE TEMIIEPATyphl B rpagycax 5 00 300 600 600 1200 15:00 13:00 ZL:0D 0:00
enbcns.
Orser:

3. BukTop xymun motoruki 3a 15000 pyoneit. [1o3xe oH perrmi ero nmpoaatsh Ha 18% nmerieie,
4eM Kynuil. 3a CKOJIbKO pyoserd Bukrop pemun mpoaaTh MOTOITUKIT?

OtBerT:

4. Pemmte ypaBHeHHE 2X°+3x- 2=0.

OtBerT:

5. YcraHoBUTE COOTBETCTBHE MEXAY rpadukamMu GyHKIUN U GopMyIaMu, KOTOPbIE X 3aJat0T.

I'pacduxu
A) 11 Wl E) 17 E)

Dopmyiibl ] . :
1) y=3x 1\ j; L | e a
2)y=x2+3x 3 : 1 = Ilntll + - : 1
3)y= —3x f d

3 ] ﬂ {

| i ¥ !

4y=-%

OtBerT:

6. Pemmure HepaBeHCTBO -2X°- 5X = — 3,



Yactb 2.

4x+3y=-1
2y
7. Pemute cucreMy ypaBHCHUI: 2 —y=11

8. Pemm 3amauy:

Temnoxoa MpoXoUT MO TEYEHUIO PEKU /10 IyHKTa Ha3HaueHus 160 KM 1 nocie CTOSHKU
BO3BpaMIaeTcs B MyHKT OTIpaBiieHUs. Haiiiure CKOpoCTh TEUCHHSI, €CITH CKOPOCTh TEIIOXO0/a B
HETIOIBMKHOM BOJIe paBHA 18 KM/4, CTOSIHKA IJTUTCS 2 Yaca, a B MyHKT OTIPABICHUS TETJIOXO/]
BO3BpaIIaeTcsi poBHO depe3 20 4acoB Mociie OTIUIBITUA U3 Hero. OTBET JaifTe B KM/4.



Crnennduxanust KOHTPOJILHBIX H3MepUTeJbLHBIX MaTepuaoB (KMM) nist npoBenenust
KOHTPOJIbHOI padoThl mo matemaTuke B 10 kiacce

1._Ha3znauenue KM koHTpoJIbHOW paboThl 10 MaremaTuke B 10 kjgacce — OIEHUTh YPOBEHBb

0011e00pa30BaTeNbHOM MOIrOTOBKH IO MaTeMaTHke oOydatommxcsi 10-x kiaccos.

2. JlJokyMeHThl, onpeaeisioiue conepxanne KUM

Conepxanre KOHTPOJIBHOM paboThl 1Mo MartemaTuke maisa 10-X KjgaccoB OBLIO OMpenereHo Ha
ocHoBe DeepaabHOroO TOCYAaPCTBEHHOTO CTaHAapTa OCHOBHOTO 00mero oopasosanus (Ilpukas
MunuctepctBa o6pa3zoBanusi U Hayku Poccuiickoit ®enepaunu ot 17.12.2010 r. Ne 1897 «O0
YTBEPXKIECHHH (ellepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa OCHOBHOTO
00111er0 00pa3oBaAHUM).

3. [Hoaxoasl kK 0TOOPY coaepkanus, paspaborke cTtpykrypsl KM

Crpykrypa Bapumanta KHWM oOecneunBaer nNpoBepKy NpeaycMOTpeHHBIX DenepanbHbIM
rOCyJApCTBEHHBIM CTaHJIapTOM OCHOBHOI'O O0ILEro 0Opa3oBaHUs BUAOB AEATEIBHOCTH.

[ens KOHTPOIBHOW PabOTHI IO MaTEMaTHKE — KOHTPOJIb KadeCTBa PE3yJIbTATOB OOYYCHHS H
BBITIOJTHEHHUSI CTAaHJIAPTOB COJIEpXKaHUsS OO0pa3oBaHUsA, OINPEACIICHUE CTENeHH TOTOBHOCTH
yyamuxcsi 10-x KJIIacCOB K WUTOTOBOM AaTTECTallMW, MOJIYYEHHE MPEICTABIEHUS O CTPYKType
oynymux BapuantoB KM, 006 ux popmMe u ypoBHE CIOKHOCTH, O TPEOOBAHMIX K IMOJHOTE U
MPaBUJIBHOCTH 3aIIUCH Pa3BEPHYTOTO OTBETA.

4, XapakTepUCTHKA CTPYKTYPEIL U conepxkanust KMIM

JlnarHoctuueckasi KOHTpOJIbHas paboTa Mo MaTeMaTHKE 3a MEPBOE MOJIYTOIue COCTOUT u3 13
3a/1aHuii 0a30BOTO W MOBBIIIIEHHOTO YPOBHS CJI0KHOCTH. OTBETHI K 3amanusm 1-11
3aMMCBHIBAIOTCS B BUJIE 1IEJIOTO YKCIIA WU ACCITHIHOU npoou. [1pu BeimonHeHnu 3aqanuii 12-13
TpeOyeTcs 3anmmcaTh MOJIHOE PEIICHUE B OTBET. MaKCUMaJIbHOE KOJIMYECTBO OAJIIIOB, KOTOPOE
MOXET HaOpaTh ydaniuics, MpaBuiIbHO pemuBIni 13 3amanuii, coctapiser 15 6amios (3a
BoInoTHEHHE 3aaHuil NeNe 1-11 mo 1 Ganmy, 3a 3agarus NeNe 12-13 makcumaiibHO 110 2 O6aiia).

5. Kpurepnu olieHMBaHNS KOHTPOJLHOM Da6OTbI:

OreHka «2» — MeHee 5 0aiuoB
Onenka «3» — 5 — 8 damios
Onenka «4» — 9 — 11 6amos
Orernka «5» — 12 - 15 damios

6. IIpo a0 KUTEIBHOCTh KOHTPOJIBHOM Da60TH

Ha BrInosHeHHe Bcell KOHTPOJIBbHOM paboThl 0TBOAUTCS 40 MUHYT.



O000mEHHBIN VIAaH BAPMAHTA KOHTPOJILHOM padoThl o matematuke 115 10 kiaacca

Homep | OcHoBHbIE TpoBepsieMble TpeOOBaHUS | YPOBEHb Kour- Koxbl
3aJJaHus | K MaTeMaTU4eCKOi MMOATOTOBKE CJIO)KHOCT | BO MIPOBEPSIEMBIX
KOHTP. ¥ 33/1aHUS AIIEMEHTOB
Oamio
paboThI COJICpKAHHSI
B
(m.1
KoJu(pHuKaTOopa)
1, 2,3, | YmMers untaTh rpaduku GyHKIIHIA:- b nol |3.1
4 HauOoJbIIee 3HaUeHUE PYHKINU,- 33

00JacTh onpeeneHus u 00JacTh
3HAYECHHUU (YHKIUH,- IEPHUOIUIHOCTD

byHKIIUN

6,7,8 VYMETH BBIIOJIHATE BEIUYUCIEHUS U b mol |1.3
npeoOpazoBaHus
TPUTOHOMETPHUYSCKUX BBIPKCHUN

5 YmeTh untaTh rpaduku QyHKIHMA I1 1 2.2
YMmeTh pemaTth ypaBHEHUS U 3.1
HEpaBeHCTBA

9 VYMeTh BBINOIHATH BBIYMCICHUS U IT 1 1.3

peoOpa3oBaHusl, YMETh BBITIOJHATh
npeoOpazoBaHus
TPUTOHOMETPHUYECKUX BBIPAKCHHUI

10 YMeTh ycTaHaBIMBATh HCTUHHOCTH b 1 5.2
WM JIO)KHOCTh TEOPETUICCKUX
YTBEPXKJCHUS HA CTEPEOMETPHUECKOM
MaTepuaie.

11 OcymiecTBIATh MPaKTUYECKHUE b 1 4.2
pacdeTsl 0 OpMysIaM, COCTABIIATh
HECJIOXKHBIE (POPMYJIBI, BRIPAXKAIOIINE
3aBUCHMOCTH MEX]ly BEIMUMHAMHU Ha
CTEPEOMETPUYECKOM MaTepHare.

12 YMeTh permaTh TPUTOHOMETPUYECKHE IT 2 2.1
ypaBHEHHUs, BEIOUPATh KOPHU
ypaBHEHUH O 33JaHHBIM YCIOBHUSM.

13 YMeHue CTpoUTh CEYEHUs IT 2 4.2

reoOMEeTpUYECcKuX (QuUryp. £ 3

OcymecTBiIATh NPaKTUYECKHUE
pacueTsl o Gpopmyam.




OTBETHI

Ne 1 BapuaHT 2 BapuaHT

n/n

1 4 4

2 -6 7

3 1 4

4 6,25 3,3

5 9 6

6 -6 -5

7 2 cosa 3 cosa

8 3 1,4

9 -25 -0,5

10 1 1

11 31 8

12 a)§+27IK,5?n+27TK,KEZ. a)iz?n+2nn,nEZ

6)%; . 6) — 2T

13 a’y2 ay11

16 64




Texymas KOHTpo/IbHasA padoTa Mo MaTemaruke 3a | moayroaue, 10 kinace
1BapuanT

1. Haligute Hanbosbiee 1emnoe 3HaueHne QyHKIuH, rpaguk KoTopoit n300pakeH Ha PUCYHKE

-t
. t
f !
AM
NOT N [x
~

2. Haiiiure cymMMy HETBIX YHCEN, MPUHAISKAMUX 00J1aCTH 3HAYCHUH () yHKITHH
y=12c0s2x—-2.

o T v o
3. Haiinnte 3Hauenne —,rne ', - HANMEHBIINH NOJIOXKUTEIBHBINA TTEpHO GYHKINU
0

f(x)=9cos2x—7.

4. Oynknus y = f (X) OIpesieJIeHa HaM BCEW YMCIIOBOW MIPSIMOM U SIBJISIETCS NEPUOIUIECKOM C

nepuogoM 5. Ha mpoMexyTke [— 4;1) ona 3amaercst popmymoii T (X) =1+ x® —3x”. Haiiqure

3HAYECHUE BBIPAKECHUS % - f(15)- f(9) +3.

5. YKaXuTe KOJIMYECTBO IEIBIX YHCEII, TPUHAIISKAIINX 00J1aCTH onpeieeHusT GyHKITUN
X—2

f(X) = ———
V16 — x* + 6X
6. Boruucute: 4sin 2120° — 2c0s600° ++/27tg660°

7.Yupocrtute: COSa + Ctga - Sin a.

8. Haiiqure 3uadenue: 5sin 2« —1, ecim €os’ a =0,2.

1 .
9. HaiiuTe 3HaYEHHE BBIPAKCHHS J7 cosa - 5 eciu Sing, = - \/ga IS [900;2700].

10. VYkaxuTe HOMepa BEpPHbIX YTBEPKACHUI:

1) Uepes nBe nepecekaroniyecs NpsMble MOKHO IPOBECTH TOJBKO OJIHY IIOCKOCTH;

2) Yepes aBe nepecekarouirecs npsMble Hellb3s IPOBECTH MIIOCKOCTh;

3) Uepes aBe nepecekarouecs npsMble MOXKHO MPOBECTH OECKOHEYHO MHOTO IJIOCKOCTEH.

4) Ecau nBe MMpsAMBbIC HC UMCHOT O6H.[I/IX TOYCK, TO OHU MapaJlJICIIbHBI.



11. Orpe3ox AB He nepecekaeT mIocKocTh ¢« , Touka C — cepeanna otpeska AB. Uepes Touku
A, B, C npoBezieHsl IapajuieibHbIe NPsAMBIE, IEpeceKarolue « B Toukax A, B,C, Haiitu BB,

,ecmm AA,=17cem, CC=24cm.

12. a) Pemure ypasnenue 4sin > x —12sin X +5=0.
0) YKaxuTe KOpHU, TPUHAIIICKAIINE OTPE3KY [— 7z;27r].

13. B rerpasnpe ABCD Touka P — cepenuna AD, E nexur na DB, npuuem DE: EB = 1:3.
[TocTpoiiTe ceueHue TeTpasapa IOCKOCThIO, mpoxoasiiei uepe3 P u E u napamiensno AC, u
HalliuTe Momaap CeYeHUs, €CIIU KaK[0e peOdpo TeTpaspa paBHO a.



Texymas KOHTpo/IbHasA padoTa Mo MaTemaruke 3a | moayroaue, 10 kinace
2 BapuaHT

1. Haiigute 1yinHy MpOMEXYTKa BO3pacTaHus GyHKINH, rpaduk KOTOPOi n300pakeH Ha
pPHUCYHKE.

2. Haiigure cymMMy TIENTBIX YHCEN, PUHAIICKAIIUX 00JIACTH 3HAYCHUA (DYHKITUU
y =3,4sin 3x+1.

. 2 . o
3. Haiinure 3HaueHne —, rae ', - HAMUMEHBIINH TIOIOKUTEIBHBINA TTepHo GYHKINN
0

f(x) :%tg(Zx)+4.

4. Oynknus y = f (X) OIpejiesieHa HaM BCEW YUCIIOBOM MPSMOM U SIBJISIETCS] IEPUOIMYECKOM C

nepuosoM 4. Ha mpomexyTke [— 3;1) ona 3amgaercs popmynoit f(X) =1+ % —2x° . Haiiymre
1
3HaYeHUE BhIpaKeHUs 1— 3 f(16)+ f(11).

5. YVKaxuTe KOJIMYECTBO LEJIBIX YUCEIT, MPUHAIJICKAIITUX obnactu OIIPCACIICHUSA (bYHKI_[I/II/I

f(X)=v6—x—x.
6. Beruuciure:
2sin 870° ++/12 cos570° —tg?60°.

7. Yipoctute Beipaxkenue: Sin S -ctgf +2cos S

8. Haiinute 3HaueHUE BBIPAKCHHUS: 3cos? x—1, ecim Sin% x=0,2.

V2 g elo0%;270°]
=

. 1 .
9. Haiigute 3HaueHHe BBIPpAXKCHUSA E + \/ECOS a,eciu Sin o =

10. Ykaxxute HOMepa BEPHBIX YTBEPIKICHHIA:
1) Yepes aBe napanienbHbIe NPSAMbIE MOXKHO ITPOBECTH TOJIBKO OJHY INIOCKOCTB;
2) Yepes nBe napajieiabHbIE IPSIMbIE HENB3sI IPOBECTHU IIIOCKOCTB;

3) Uepes aBe napajuienbHbIe MPSIMbIE MOKHO MTPOBECTU OECKOHEUYHO MHOTO TIOCKOCTEH.



4)Ecnu nBe npsiMble apaijieibHbl HEKOTOPOU MIIOCKOCTH, TO OHU MapajlIeIbHbI IPYT APYTY.

11. lan tpeyronsuuk ABC. [1nockocTs, mapamiensHas npsmoit AB, nepecekaer cropony AC
3TOTO TpeyrojbHuKa B Touke M, a ctopony BC - B Touke N. Haitnure nmuny otpeska MN, ecnu
NC=10, AB: BC =4:5.

12. a) Pemmte ypaBHenue 6C0S* X —7c0SX—-5=0
0) YKaxuTe KOpHH, TPUHAIJICKAITUE OTPE3KY [— 7z;27r]

13. B rerpasnpe DABC Touka M — cepenuna AD, P nexxut va DC, npruem DP: PC=1:3.
[TocTpoiite ceuenue TeTpadapa MmIOCKOCThIO, mpoxosiiei uepe3 P u M u napamnensno BC, u
HaluTe MIIOLaAb CEYEHMs], €CIIM Bce pedpa TeTpadpa paBHbI a.



Crnennduxanust KOHTPOJILHBIX H3MepUTeJbLHBIX MaTepuaoB (KMM) nist npoBenenust
KOHTPOJIbHOI padoThl mo matemaTuke B 10 kiacce

1._Ha3znauenue KM koHTpoJIbHOW paboThl 10 MaremaTuke B 10 kjgacce — OIEHUTh YPOBEHBb

0011e00pa30BaTeNbHOM MOIrOTOBKH IO MaTeMaTHke oOydatommxcsi 10-x kiaccos.

2. JlJokyMeHThl, onpeaeisioiue conepxanne KUM

Conepxanre KOHTPOJIBHOM paboThl 1Mo MartemaTuke maisa 10-X KjgaccoB OBLIO OMpenereHo Ha
ocHoBe DeepaabHOroO TOCYAaPCTBEHHOTO CTaHAapTa OCHOBHOTO 00mero oopasosanus (Ilpukas
MunuctepctBa o6pa3zoBanusi U Hayku Poccuiickoit ®enepaunu ot 17.12.2010 r. Ne 1897 «O0
YTBEPXKIECHHH (ellepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa OCHOBHOTO
00111er0 00pa3oBaAHUM).

3. [Hoaxoasl kK 0TOOPY coaepkanus, paspaborke cTtpykrypsl KM

Crpykrypa Bapuanta KHWM oGecneunBaer mnpoBepky mnpeaycMoTpeHHbIX DenepaabHbIM
rOCyJApCTBEHHBIM CTaHJIapTOM OCHOBHOI'O O0ILEro 0Opa3oBaHUs BUAOB AEATEIBHOCTH.

[ens KOHTPOIBHOW PabOTHI IO MaTEMaTHKE — KOHTPOJIb KadeCTBa PE3yJIbTATOB OOYYCHHS H
BBITIOJTHEHUSI CTAaHJAPTOB COJEp)KaHUs OOpa30BaHUs, OMPEICICHHE CTENEeHW TOTOBHOCTH
yyamuxcsi 10-x KJIIacCOB K WUTOTOBOM AaTTECTallMW, MOJIYYEHHE MPEICTABIEHUS O CTPYKType
oynymux BapuantoB KM, 006 ux popmMe u ypoBHE CIOKHOCTH, O TPEOOBAHMIX K IMOJHOTE U
MPaBUJIBHOCTH 3aIIUCH Pa3BEPHYTOTO OTBETA.

4, XapakTEepUCTHKA CTPYKTYPLI U coaepxkanust KUM

Jlnarsoctuueckasi KOHTpOJIbHAs paboTa Mo MaTeMaTHKe 3a YIeOHBIN T0J1 COCTOUT U3 13 3amanuit
0a30BOr0 U MOBBIIICHHOTO YPOBHSI CJIOKHOCTH. OTBETHI K 3a/1aHusM 1-11 3amucbiBaloTCs B BUJIE
1IEJIOT0 YKCJIa WK JAeCITHIHON ApoOu. [1pu BeimonHennu 3aganuii 12-13 tpebyeTcs 3anucath
MIOJIHOE PEIIeHHE U OTBET. MaKkcHUMallbHOE KOJUYECTBO OalIoB, KOTOPOE MOXKET Ha0paTh
YYaIIUACs, MPaBWIbHO pemuBIIKi 13 3amanuii, coctaBiser 15 6amioB (3a BRITOTHEHUE 3aJaHUN
NoNe 1-11 mo 1 6amny, 3a 3aganust NeNe 12-13 makcuMainbHO 110 2 Oaiiia).

5. Kpurepnu onieHMBaHNS KOHTPOJbHON Da6OTBI:

OreHka «2» — MeHee 6 0aILIOB
Onenka «3» — 6 — 8 oamioB
Onenka «4» — 9 — 11 6amos
Orernka «5» — 12 - 15 damios

6. IIpo a0 KUTEIBHOCTh KOHTPOJIBHOM Da60TH

Ha BrInosHeHHe Bcell KOHTPOJIBbHOM paboThl 0TBOAUTCS 40 MUHYT.



O000mEHHBIN VIAH BAPMAHTA KOHTPOJIbHOM padoThl Mo MmaremaTuke s 10 kiaacca

Ne OcHoBHBIE TIPOBEpsieMbIe TPEOOBAHUS K VYpo | Kou- | Koabl
MaTeMaTH4eCKOW MOITOTOBKE BEHb | BO npoBepsie
cllo MBIX
KHO Oan AIIEMEHTOB
OB
CTH coJiepKaH
us (m.1
Koupuka
TOpA)
1 YMeTh UCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS U b 1 111
YMEHHUS B IPAKTHUECKOU EATEITHHOCTH H 3
. 1.1.
MTOBCE/THEBHOM JKH3HU
2.1.12
2 YMeTh BBINOIHITH BEIYUCICHUS U TPE0Opa3oBaHus I1 1 1.1-1.4
3 YMeTh BBINOIHATH BEIYUCICHHUS U MpeoOpa30oBaHUs b 1 |1.1-13
TPUTOHOMETPHUYCECKUX BBIPKCHUN
4 YMeTb CTPOUTH M HCCIIEIOBATH MTPOCTEHIITNE b 1 |63
MaTeMaTH4eCKHe MOAETU
5 YMeTh peraTh TPUrOHOMETPUUECKHUE YPaBHEHUS IT 1 |22
3.1
6 YMeTb BBITOIHATH ACUCTBUSA C QYHKIUSIMHU b 1 4,1-4.3
7 YMeTb BBINTOJIHATH ACUCTBUSA ¢ QYHKIUSIMHU b 1 |3.1-33
8 YMeTb BBINMOIHATH BEIYMCIICHUS U IPe0Opa3oBaHusl, IT 1 1.1-14
YMETb BBIMIOJIHATH MIPE0Opa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUN
9 YMeTh YCTaHABIIMBATH HCTUHHOCTD WM JIOKHOCTD b 1 |52
TEOPETUYECKUX YTBEP)KJICHUS Ha
CTepEOMETPUYECKOM MaTepHare.
10 YMeTh BBINONHSITH JEHUCTBUS ¢ PYHKIIUAMU b 1 4.1-4.3
11 YMeTh BBINONHSITH JEHCTBUS ¢ PYHKIIUAMU I1 1 4.1-4.3
12 YMeTh pemaTh TPUrOHOMETPUYECKHE ypaBHEHUS, IT 2 |21-23
BBIOMPATh KOPHU YpaBHEHUI 110 3aJJaHHBIM
YCIOBUSIM.




13 YMeTh BBINONHATH JEHCTBUSA C TE€OMETPUUYECKUMHU 5.2-
¢burypamu -
OTBeTsl
Ne 1 BapuaHT 2 BapuaHT
n/n
1 37 11
2 5,5 3
3 - 63 10,5
4 0,8 0,18
5 8,5 13
6 0,25 1
7 10 -1
8 10 4
9 12 2
10 2,25 -0,25
11 53 - 504
12 a)g+m<, KE Z. a)ig+2nn, n+2nk,nk €7
6)-= —Z. 6) .
13 [1).2 )23
2). 30°

2). arccosg Wi arctgy6




HroroBasi kKoHTpoJbHasi paboTa no maremartuke, 10 kinace
1 Bapuanr.

1. OnToBas nena yuenuka 160 pyouei, a posanuHas Ha 35% Bbliie ontoBoil. Kakoe
HauOOJIBIIIEe YHCIIO ITUX YYSOHHKOB MOYKHO KYITUTh IO po3HUYHOM 11eHe Ha 8000 pyOieii?

2. Beraucnutse: 2x +y +10z, ecnm 4X +y = 5,y +20z = 6.
o T 3m
3. Haiiti 3Hauenue Boipaxenns: 42v/6 cos - Cos—~.
4. B cnyyaitHoM skcniepuMeHTe OpocaroT /1B UrpajibHble KOCTH. Haliaure BeposITHOCTD
TOTO, YTO CyMMa BBITIaBIINX 0YKOB paBHa 10. Pe3ynbrar okpyrimTe 10 COTHIX.
o o o T(x+2) V2
5. Haiinnte HauMeHBIINI MOJIOKUTEIBHBIN KOPEHb YPAaBHEHUS: COS e = 5
6.
Ha pueynre mzofpamensr rpadur dysrmmm y=f(x) H EacaTelsHAd E
HeMy B Touke ¢ afenmecol xp. Haliiure snagenue nponseomaol dhymmmm
fx) & Touze x;,
J.L
L
! :'” >
0 1 : X
7. [Ipsimast y= 57x - 800 siBnsieTcs kKacaTeabHOU K rpaduKy GyHKIIUHA

y=x% — 9x? - 63x + 300. Haiiaure abcrimecy TOUKH KacaHUsL.
o (4 _ 12 T
8. Haiimure 26C0S (E — @), eCiH cosaL = 0 € (0;5).
9. Vkaxxute HOMepa BEpHBIX YTBEPKICHUIL:
1) Uepes mro0ble 1Be TOYKU MTPOCTPAHCTBA MOKHO MPOBECTH OECKOHEYHO MHOTO TUIOCKOCTEH.

2) ‘—Iepe3 T00BIe TPU PaA3JIMYHBIC TOUKHU IIPOCTPAHCTBA MOKHO IMTPOBECTHU IIJIOCKOCTh, 1 IPUTOM
TOJIBKO OJIHY.

3) JIBe TII0CKOCTH, NEPIIEHANKYISPHBIE TPEThEl MI0CKOCTH, MapajuIeIbHbI APYT APYTY.

4) ns moObIX ABYX Pa3IMYHbBIX IUIOCKOCTEH B MPOCTPAHCTBE HAMIYTCs /IBE MapaielibHbIe
IpsIMBbIE, KaXAas U3 KOTOPBIX COJEPKUTCS POBHO B OJJHOW M3 yKa3aHHBIX IIOCKOCTEM.

10. Haityiute Touky MakcuMyma Gynkimu (x-12)% - (x-3) + 4.



11. HaiiauTe HanMeHblIee Heloe 3HadeHne pyHknun y = x* - 2x3454

a) Pemnre ypapHese: 12 =sin(2x}.
te*x+1 '

0) VKaKHTe KOPHH 3TOT0 YpaBHEHHA, IPHHAMICKAIINE OTPE3KY | —27; —?—ﬂ
12.

13. B mpaBunbHO# Tpeyronbroi mpmsme ABCA;B;C; AB =2, BB; = 1. Haiigure:

1. Tlnomans ceueHus mpu3Msbl mIockocThio ACB;.
2. Haiimute yron mexay miockoctssmu ABC u miockocteio ACB;.

Hoxaxwure, uro A; C; mapamiensHa mmockoctu ACB;.



Hrorosas KOHTPOJIbHas paGOTa mo MaTéeMaTHuKe, 10 xaacce

2 BapuaHT.
1. Kocmernuecknii Habop crout 600 py6reii. Kakoe Hanbompiiee yicio Takux HabopoB
MOXHO KynuTh Ha 5000 py0seil Bo BpeMs pacrpoiaxu, Korjaa ckujaka cocrasiseT 30%?
2. Beraucnute: X +y +22z, ecniu 7X + 5y =3,y +7z2 = 0.
3. Haiitu 3HaueHue BoipakeHus: 215in945° -sin 675 °.
4. B yemmnmonare no rumHacTuke ydacTByrT 50 cnoprcMeHok: 22 u3 Benukobpuranuu, 19

n3 @pannuuy, octanbHble — U3 ['epmanun. [IopsaaoK, B KOTOPOM BBICTYIIAOT THMHACTKH,
onpezensercs xpedrem. Haliure BEposITHOCT TOT0, YTO CIIOPTCMEHKA, BBICTYIIAOIasl IEPBO,
okaxxercs u3 ['epmanum.

m(x+1) _ 1

o. Haiimnre HanMeHBbIINI [TOJI0KUTEIBHBIN KOPEHb YPABHEHUS: COS - >

6.

Ha pucynzre msobpamen rpadux y = f'(x) - nponzeogaon ymxmmm flx),
ompefenerHoH Ha mHTepeane (-9)9). Hamamre rommuecteo ToOUER
ymErMyMa QyErmn f{x), npEEazIemamux otpesry [-6;8].

Th

r=fxh

7. [Ipsimast y= - 2x + 4 siBIsieTcs KacaTeIbHOM K rpaduky QyHKIIMH

=

y=x° + 6x°+ 7x + 8. Haiiaure abciuccy TOUKH KaCaHHS.

8. Haiimure 9sin( 37“ + a) - 3cos(3 n +a), eciu cosa = -

w N

9. Vkaxxute HOMepa BEpHBIX YTBEPKICHUIL:

1) Ecniu aBe npsiMbie B IPOCTPAHCTBE MEPIEHIUKYISPHBI TPEThEU MPSIMOM, TO 3TU MPSIMbIE
napajuieNbHbl WU COBIAIAIOT.

2) Ecnu nBe miockocTH B MMPOCTPAHCTBEC MMapaJIICIIbHBI TpeTLefI INIOCKOCTH, TO O5TH IINIOCKOCTHU
apaJiiCJIbHBI UJIX COBIIAAArOT.

3) Ecnu nBe MMpsAMBIC B IIPOCTPAHCTBEC MApaJlJICIIbHbI OJIHOH IIJIOCKOCTH, TO 3TH IIPAMBIC
apaJiyiCJIbHBI UJIX COBIIAAArOT.

10. Haitaure Touky MunumMyMa dynkiuu (X + 8)2 - (5x-32) + 11.

11. HaiiauTe Haubonbliee Henoe 3Ha4enne pyHknun y =— x* + 6x3 — 640.



. 2 X s X
a) Pemmyre ypasHes ve: sm'z— cos™ = cos2x.

o T
0) Haitne xopHH 3TOTO ypaBHEHMA, IPHHALIEKAIIHNE OTPE3KY {?; 2frj| ‘
12. -

13. B npaBuibHOil 4eThIpEXyrobHoil mupamuae SABCD  AB =2, SA = =2v/2. Haiiyure:

1. Tlmomanp cedeHus mupaMusl IWIockocThio ASC.
2. Haiimure yron mexay mockoctsimu ABC u ABS.

Hoxkaxwure, utoruiockoctu ASC u ABC nieprieHAuKYISpHBI.



IMacnopT ¢onaa oneHoYHBIX cpencTB Mo Matematnke (11 kmacce)

No 11/ KonTpoaupyemsie pa3aesabl Haumernonanne
o II/1
TeMblI *
(TeMb1) uCIHNIMH BT OLIEHOYHOI'0 CPeICTBa
1 basoBbic 3HaHuUs M0 MareMaThke | BXomHas koHTposbHas pabora
2 I'paduky TPUTOHOMETPHUYECKUX Texymuit KOHTPOIIb
¢bynkuuit. Tpuronomerpuueckue
HepaBeHCTBa. MppalrioHalbHbIE,
MOKa3aTeIbHBIE U
norapuMuvecKkue HepaBeHCTBA
3 Hrorosas koHTpobHAS paboTa 3a Hrorosas arrecranus

rona




Crnennduxanust KOHTPOJILHBIX H3MepHUTeJbLHBIX MaTepuaoB (KMM) nist npoBenenust
KOHTPOJIbHOII pa0oThl Mo MatemaTuke B 11 Kki1acce

1._Hasznauenne KM KOHTpobHOW pabOThI 1m0 MaremaTuke B 11 Kjgacce — OIEHUTH YPOBEHBb
0011e00pa30BaTENbHOM MOITOTOBKH IO MaTeMaTHKe oOydatommxcst 11-x kiaccos.

2. JlJokyMeHThl, onpeaeisioiue conepxanne KUM

Conepxanre KOHTPOJIBHOM paloThl 1Mo MartemaTuke misa 10-X KjaccoB OBLIO OMpenereHo Ha
ocHoBe DeepaabHOr0 TOCYAaPCTBEHHOTO CTaHAapTa OCHOBHOTO 001ero oopa3osanus (Ilpukas
MunucrepctBa o6pa3zoBanusi U Hayku Poccuiickoit @eneparuu ot 17.12.2010 r. Ne 1897 «O6
YTBEPXKIEHHH (ellepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO
00111eT0 00pa30BaAHUM).

3. Ioaxoasl kK 0TOODY coaepkanus, pazpaborke cTpykrypsl KM

Crpykrypa Bapumanta KHWM oOecneunBaer mnpoBepKy mpeaycMoTpeHHbIX DenepaabHbIM
rOCyJApCTBEHHBIM CTaHAAPTOM OCHOBHOTO OOIIEro 00pa30BaHuUs BUJIOB JEATEIbHOCTH.

enb KOHTPOJIBHON pabOTHI MO MaTeMAaTHKE — KOHTPOJIb KauyecTBa pe3yabTaToB OOy4deHHUS U
BBITIOJTHEHUS. CTAHJAPTOB COJEpXKaHUS OOpa3oBaHMs, OIPEACICHHE CTEIEHH TOTOBHOCTH
yyammxcsi 11-x KJIacCOB K WMTOrOBOM aTTeCTallMd, MOJYYECHHE MPEJCTABICHUS O CTPYKTYpe
oynymux BapuantoB KM, 006 ux popmMe u ypoBHE CIOKHOCTH, O TPEOOBAHMIX K IMOJHOTE U
MPaBUJIBHOCTH 3aIIUCH Pa3BEPHYTOTO OTBETA.

4, XapakTEepUCTHKA CTPYKTYPLI U coaepxkanusi KUM

JlnarHoctuueckasi KOHTpOJIbHas paboTa 1Mo MaTeMaTHKe 3a Y9eOHbIN 101 cocTouT u3 11 3amanuii
0a30BOr0 U MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH. OTBETHI K 3a1aHUsIM 1-9 3amuchiBatoTCs B BUIE
1IEJIOTO YKCIIa WK JAecaITHIHON ApoOu. [Ipu Beimonnennn 3aaanuii 10-11 TpebyeTcs 3anucarh
MIOJIHOE pPElIeHHE U OTBET. MaKkcUMallbHOE KOJIMYECTBO OAJIOB, KOTOPOE MOKET HabpaTh
YYaIIuics, MPaBWIbHO pemuBIIKi 11 3amanuii, cocrtaBnser 13 6amioB (3a BRITOTHEHUE 3aJaHUIN
NoNe 1-9 mo 1 6amy, 3a 3agarust NeNe 10-11 makcumaibHo 110 2 6aia).

5. Kputepnu onieHMBaHNS KOHTPOJbHOU Da6OTBI:

Orerka «2» — MeHee 4 0aLoB
Onenka «3» — 5 — 7 6amos
Orenka «4» — 8 — 9 oamioB

Onenka «5» — 10 - 13 damios

6. IIpo a0 KUTEIBHOCTh KOHTPOJIBHOM Da60TH

Ha BrinosHeHKe Bcell KOHTPOJIbHOM paboThl 0TBOAUTCS 40 MUHYT.



O000mEHHBIN VIAaH BAPMAHTA KOHTPOJIbHOH padoThl M0 MaTemaTuke 1Js 11 kiacca

Ne OCHOBHBIE TIPOBEPSEMBIE TPEOOBAHUS K MaTEMaTHIECKOM Vpose | Kon- Konpr

IIOAT'OTOBKEC Hb BO IIPOBEPACMBIX
CJIOXKH DJICMCHTOB
ocTH 6anno | conepianns

B (n.1
Ko UKaTop
a)

1 YMeTh UCoIb30BaTh NPUOOPETEHHBIE 3HAHUS U b 1 111
YMEHHSI B TIPAKTUYCCKOU JICATCIILHOCTH U 113
MMOBCEAHEBHOM KU3HU o

2.1.12

2 YMeTh BBINOIHITH BBIYUCICHUS U TPe0Opa3oBaHus I1 1 1.1-1.4

3 YMeTh BBINOIHITH BBIYUCICHUS U TPe0Opa3oBaHus b 1 |1.1-13
TPUTOHOMETPHUYECKUX BBIPAKCHUN

4 YMeTh CTPOUTH U UCCIIE0BATh MPOCTEUIIINE b 1 |63
MaTeMaTHYEeCKUE MOJICTTH

5 YMmeTh pemaTh npocTenire ypaBHeHus I1 1 |22

3.1

6 YMeTb BBITOTHATH ACUCTBUS C QYHKIIUSIMHU b 1 4,1-4.3

7 YMeThb BBIOIHATH ACUCTBUS ¢ QYHKIIUSIMHU b 1 3.1-3.3

8 YMeThb BBINOJTHATH BEIYMCIICHUS U IPE0Opa3oBaHusl, IT 1 1.1-14
YMETb BBIMIOJIHATE ACUCTBUS ¢ QYHKIUSIMU

9 YMeTb CTPOUTH M HCCIICIOBATH MTPOCTEHIITNE b 1 |52
MaTeMaTH4eCKUe MOJIEIH.

10 YMeTh periaTh TPUrOHOMETPUUECKHUE YPaBHEHUS, IT 2 |21-23
BBIOMPATh KOPHU YpaBHEHHI 10 3aJJaHHBIM
YCIOBUSIM.

11 YMeETh BBINOJIHATH IEUCTBUS C TEOMETPUUECKUMU I1 2 5.2 -

¢burypamu

5.6




OTBETHI

o 1 BapuaHT 2 BapuaHT
/i
1 105 72
2 55 3
3 1,1 -1,2
4 0,08 0,18
5 -3 3
6 0,25 1
7 10 -1
8 6 1,6
9 6,25 20
12 a)%+m<,1<€Z. a)i§+27rn,7t+2nk,n,k €z
6)— — I 6) 2.
13 |6 6v3




Bxoanasi kOHTposIbHAsA pa0oTa Mo MaTemMaTuke, 11 Kiace
1 BapuanT

8. B cents0pe 1 xr BuHOTrpanga cromn 60 pyoOiel, a B OKTIOpe BUHOTPA MOA0POKAIT Ha
40%, a B HOsIOpe emE Ha 25 %. CKOJIBKO CTOMI 1 KT BUHOTpaJIa TOCIe MO0POKAHUS B
HOs10pe?

9. Bemuuciute: 2x +y +10z, ecm 4x +y = 5,y +20z = 6.

10. HaiiTn 3HaueHHne BRIpakeHHs: 6 — 7 COS °x, ecim sin®x =0,3.

11. B ciny4aifHOM 3KcIiepUMEHTE OpocaroT JIB€ UrpajibHble KOCcTH. Haliaure BeposITHOCTD
TOTO, YTO CyMMa BBINABIINX 0YKOB paBHa 10. Pe3ynbraT OKpyrimure 10 COTHIX.

12. Pemute ypaBHeHue. Eciu ypaBHEeHHE nMeeT 0oJiee 0JTHOTO KOPHSI, TO YKaKHTE
HauOOJBIINNA U3 KOPHEH.

V60 — 7x = 6 -x.
13.
Ha pueynre mzofpamensr rpadur dyEsmmm y=f(x) H EacaTelsHAd E

HeMy B Touke ¢ afenmecol xp. Haliiure snagenue nponseoxroll dymsmmm
f(x) B TouERE X,

|
of 1 ‘; ¥

e

14. Tlpsamas y= 57x - 800 siByisieTcst KacaTeIbHOU K rpaduKy HyHKIIMH
y=x3 — 9x? - 63x + 300. Haiinure abcupccy TOUKN KACAHHS.

8. Haiinure Touky MakcuMmyMa GyHKnnn y = (x-12)% - (x-3) + 4.

9. B cocyn, cogepxatmuii 5 muTpoB 25% BOJAHOTO pacTBOPa HEKOTOPOTO BELIECTBA, T00ABUIN
15nutpoB Bobl. CKOJIBKO MPOIIEHTOB COCTABISET KOHIIEHTPAIMS MOJIYUYMBILIErocs pacTBopa?

a) Pemnre ypapHesne: — —sﬁl(l.r}.

tg‘x+1_

q

6) YKaKHTe KOPHH 3TOTO YpaBHeHHA, MPHHAICKAIIHE OTPE3KY | —27; —— |.
10 2]
11. B npaBuiibHOM 4eThIpEXYroJbHON MHUpaMuie CTOPOHa OCHOBaHMS paBHA 4, a GOKOBbIE I'paHH
HaKJIOHEHBI K INIOCKOCTH OCHOBaHM 1o yriaoM 60 rpaxycos. Uepes CTOpOHY OCHOBaHMUS,
HNEPIEHUKYIISIPHO IPOTUBOIOJIOAKHOI O0KOBOM rpaHH, IPOBEAEHA MIOCKOCTh. HalinnuTe
IUIOINAb CEYECHHUS.



Bxoanasi koHTposIbHAsA padoTa o MmaTemaruke, 11 kiace
2 BapuaHT.

8. B oxkts6pe 1 xr xypmel croun 120 py6Guielt, B HosiOpe Xypma nojerieBena Ha 25%, a B
nexaope emé Ha 20 %. Ckonbko pyOJieil CTOmI 1 KT XypMBbI ITOCIIE YICIICBICHUS B
nekaope?

9. Berumcnuth: X +y +22, eciiu 7X + 5y =3,y +72 = 0.

10. HaiiTi 3HaueHune BuIpakeHus: 3- 5sin?x, cosx = 0,4

11. B yueMnuoHaTe 1Mo rTUMHACTHKE ydacTBYIOT 50 cioprcMeHoK: 22 u3 Benukobpuranuu, 19
n3 @pannuuy, ocransable — U3 ['epmanun. [Iopsa0K, B KOTOPOM BBICTYIIAOT THMHACTKY,
onpenensercs xpeduem. Haliiure BEposITHOCT TOTO, YTO CIIOPTCMEHKA, BBICTYIAIOIIAs
IIepBOM, OKaxeTcs u3 ['epmanuu.

12. Pemute ypaBHeHue. Eciu ypaBHeHHE UMeeT 00Jiee 0THOTO KOPHS, TO YKOKHUTE
HauOOJIBIINNA U3 KOPHEH.

V118 — 39x = 8 - 3x.

13.

Ha pucynxe msofpaen rpaduk y = f'(x) - npomssogsoi yarmmm fix),
ompepeneEHoH Ha uETepeane (-9;0). Hamgnre rommuecTEO TOUER
ymEEMyMA QyEgmmn f{x), npEEazIeKamux otpesry [-6;8].

A

r=fxh

i
' ' ' I

14. Tlpsmas y= - 2x + 4 gBisieTcsl KacaTeabHOU K TpaduKy GyHKIIUN
y= x> + 6x2+ 7x + 8. Haiigure abcrmccy TOUKH KacaHMUSL.

8. Haiinure Touky MuaIMyMa GyHKIHN y = (X + 8)2 - (5x -32) + 11.

9. B cocyn, conepxamuii 10 mutpoB 30% BOJHOTO pacTBOpa HEKOTOPOTO BEIIECTBA, J00aBUIN 5
IUTpOB BOJbl. CKOJIBKO MPOLIEHTOB COCTABUT KOHIIEHTPALU MMOJYyYUBILIErOCs pacTBopa’?

v oA 3 X
a) Pemyre ypasHen ve: i!.ml'E - cos = cos2x.

6) Haitanre xopHH 3TOT0 YpaBHEHIA, IPHHALIEKAMNE OTPE3KY | —; 27

2| =

10.

11. B npaBuiibHOM YeTHIPEXYrONBbHOM MUpaMUIE KaXK/as U3 CTOPOH OCHOBAHHs paBHa 5, a
OOKOBBIE TPaHU HAKJIIOHEHBI K MJIOCKOCTH OCHOBaHUS Mo/ yriioM 60 rpagycoB. Uepes LeHTp
OCHOBaHMS NapaJjieIbHO OOKOBOM I'paHH MpoBeeHa MII0CKOCTh. HaliuTe miomazns ceueHus.



Crnennduxanust KOHTPOJILHBIX H3MepUTeJbLHBIX MaTepuaoB (KMM) nist npoBenenust
KOHTPOJIbHOI padoThl Mo MaTemaTuke B 11 kiacce

1._Hasznauenne KM koHTposbHOU paboThl o MaremaTuke B 11 kilacce — OIIEHUTH YPOBEHB

0011e00pa30BaTeNbHOM MOArOTOBKH MO MaTeMaTHKe oOydJatoruxcs 11-x kimaccos.

2. JlJokyMeHThl, onpeaeisioiue conepxanne KUM

Conepxanre KOHTPOJIBHOM paboThl Mo MartemaTuke misa 11-x kjmaccoB ObLIO ompeneneHo Ha
ocHoBe DeepaabHOroO TOCYAaPCTBEHHOTO CTaHAapTa OCHOBHOTO 00mero oopasosanus (Ilpukas
MunuctepctBa o6pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897 «O6
YTBEPXKIEHHH (ellepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO
00111er0 00pa3oBaAHUM).

3. [Hoaxoasl kK 0TOOPY coaepkanus, paspaborke cTtpykrypsl KM

Crpykrypa Bapuanta KHWM oGecneunBaer mnpoBepky mnpeaycMoTpeHHbIX DenepaabHbIM
rOCyJApCTBEHHBIM CTaHAAPTOM OCHOBHOTO OOIIEro 00pa3oBaHuUs BUJIOB JEATEIbHOCTH.

enp KOHTPOJBHON pabOTHI MO MaTeMAaTHKE — KOHTPOJIb KauecTBa pe3yabTaToB OOydeHHUS U
BBITIOJTHEHUS. CTAHJAPTOB COJECpXKaHUS OOpa3oBaHMs, OIPEICICHHE CTEIEHH TOTOBHOCTH
yaanuxcss 11-X KIIacCOB K WTOTOBOW AaTTECTAIMH, TOJydEHHE MPEJICTABICHHS O CTPYKType
oynymux BapuantoB KM, 006 ux popmMe u ypoBHE CIOKHOCTH, O TPEOOBAHMIX K IMOJHOTE U
MPAaBHIILHOCTH 3aIACH Pa3BEPHYTOTO OTBETA.

4, XapakTEepUCTHKA CTPYKTYPLI U coaepxkanust KUM

JlmarHoctuueckasi KOHTpOJIbHAs padoTa 1Mo MaTeMaTHKE 3a TIEPBOE MOIYTOANE COCTOUT U3 12
3a/1aHui 0230BOTO M MOBHIIIICHHOTO YPOBHS CI0XKHOCTH. OTBETHI K 3aaHusIM -9 3amuchIBaroTCs
B BHJIC LIEJIOTO YKCJIa WK AeCITHIHON apoOu. [Ipu BeimonHeHun 3ananuii 10-12 tpebyercs
3amucaTh MOJIHOE PEIICHHEe U OTBET. MaKCUMaIbHOE KOJIMYECTBO OAIIIOB, KOTOPOE MOXKET
Ha0paTh yJaluiics, TpaBWIbHO pelMBIINi 12 3a1anuii, cocTaBiseT 15 6amioB (3a BBITIOJHEHUE
3amannii NeNe 1-9 o 1 Gainy, 3a 3amanus NeNe 10-12 makcumaiipHO 110 2 6aiia).

5. Kpurepnu onieHMBaHNS KOHTPOJbHON Da6OTBI:

OreHka «2» — MeHee 5 0amios
Orenka «3» — 5 - 7 bauios
Onenka «4» — 8 — 10 6amioB
Orernka «5» — 11 - 15 damios

6. IIpo a0 KUTEIBHOCTh KOHTPOJIBHOM Da60TH

Ha BrInosHeHne Bcell KOHTPOJIBHOM paboTsl 0TBOUTCA 110 40 MUHYT.



O0001mIEHHBIN VIAH BAPDMAHTA KOHTPOJILHOM padoThl o MaTemaTuke 1 11 kinacca

Homep | OcHoBHBIE poBEpsieMble TPEOOBAHUS K VYpose | Koi- Konsr

3aJlaHu | MATEeMaTHYECKOH MOrOTOBKE Hb BO MIPOBEPSEMBIX

o CJIOXKH AJIEMEHTOB

KOHTP. OCTH bano COJICp KaHHUS

paboThI sagaH | ° (m.1

us Ko udukaTopa
)

1 YMeTh UCOIb30BaTh NPUOOPETEHHbBIE b 1 6.11.1.1,
3HAHMS U YMEHUS B IPAKTUYECKON 1.1.3,21.12
JEeSITeILHOCTH W TIOBCETHEBHOMN KH3HU

2 YMeTh UCOIb30BaTh NPUOOPETEHHbBIE b 1 3.1,6.23.1-
3HAHMS U YMEHUS B MPAKTUYECKON 3.3,6.21
JESITeILHOCTH W TIOBCETHEBHOM JKHU3HH

3 YMeTh BBITIOJHATH ICHUCTBUS C b 1 415.1,555b1
reOMEeTPUYECKUMHU (PUrypamH, 52
KOOpJIMHATaMH U BEKTOpPaMHU

4 YMeTb CTpOUTH M HCCIIEIOBATH IPOCTEUIITNE b 1 5463b153
mareMatuyeckue moaenun 5.4 6.3 b 153

5 YMeTh peraTh ypaBHCHHsI 1 HEPABEHCTBA b 1 212.1b153

6 VYMETH BBIIOJIHATE JIEHCTBU C b 1 4.1,5.25.1.1-
r€OMETPUUECKUMHU (QUTYPAMH, 5.1.4,55.1-
KOOpJIMHATaMU U BEKTOpaMHU 55561103

7 YMeTb BBITOIHATH ACUCTBUS C QYHKIUSIMHU b 1 3.1-3.34.1-

43b1105

8 YMeTb BBINOIHATH BEIYUCICHUS U I1 1 1.1-1.31.1-
npeoOpazoBaHus 1.4111105

9 YMeTh BBINONHSITH JEHCTBUS ¢ PyHKIUAMU I1 1 3.2,3.34.1,

421112010

10 YMeTh pemaTh ypaBHEHHsI U HEPABEHCTBA IT 2 2.1-2.321,

221122010

11 VYMeTh BBINIOJHATE IEHCTBUSA C IT 2 4.2,4.3,5.2,
TreOMETPUYECKUMH (PUTypaMH, 5.352-5.6112
KOOpJIMHATaMH U BEKTOpPaMH 40 20




12 YMeTb pemaTh ypaBHEHHSI M1 HEPABEHCTBA II 2 232.1,22112
30 15
OTBeTEI
o 1 BapuaHT 2 BapuaHT
/11
1 53 2300
2 6 3
3 4.5 2,5
4 0,52 0,25
5 -124 1
6 129 165
7 9 3
8 6 -0,4
9 4 -5
10
a) xei?mlé —%+2?m;j= m e L a) xeid; —E+2Tn; 2?+2"m } neZ;0) xe{%}.
0) xe{—lgTﬂr; —6x; -5, —BT;T; A, =31 —TT;T; -2 —;'r}.
11 , [1630‘1 2
arcsin| ——
1801 )
12 | xefo; 1jU{2yu]3: 4)U(4; 5]

xE:—c-‘:; —1%54]U[10E545 +°3J




Texymas KoHTpoJbHasA padoTa Mo MaTeMaTHKe 3a NepBoe nojayroaue, 11 kaace

Bapmuanr 1

/InaroHaTh 3KpaHa TeleBH30pa paBHa 2| mofiny. BripasHre IHaroHATh 3KpaHA
B CAHTHMETPAX. £CTH B omHOM mioiinve 2 34 oy PesvabTaT okpyvImHTe 0 UeToro
9HCIA CAHTHMETPOE.

Ha mmarpaspde TOEAIAHO pacTpelelIcHHe BEILIABKH IHHEA B 11 cTpaHax uHpa
(& TEIcATax TomH) 3a 2009 rog. CpenH OpeICTABNCHHEDN CTPaH IEPEOE MECTO IID
BHIUTABKS DOHHEA IaHHMAI0 Mapokko. 0IHHHAOIATOS MecTo — boarapri. Kakoe
MecTo aHmgaIa HanaiomaT

100
80

Ha wnersaroli 6ymare HapHcoBaH Kpyr, IUIOLA/L /L- 4\
koTtoporo pasxa 12, Haltaure niomais sarpuxosasHoii - / i : \\

UTYPEL _{

A=

B cOopHHEe OHTETOB IO OHOTOTHH Beero 25 OHTETOB, B 12 W3 HHX BCTpedasTcd
Bompoc o TeMe «nenncToHorHey. HalTHTe BepOATHOCTE TOTO, 910 B CTVHAiHD
EEIOPAHHOM HA 3K3aMeHe OHTeTe MIKOTEHHEY He JOCTAHETCA BONPOCA N0 TEME
«H1eEHCTOROTHEY.

Hasigure Kopers ypaEHeHHT h:ngz(-:l -x) =17.



10.

11.

12.

B Tpeyroasauke ABC vron A pasen 51°, ayrnm B u
C — ocrprie, BD) u CE — BRICOTEI, IEDEeCeKARIHECT
B Toure (). Haiimure yron DOE. Oteer gaiite B
rpajycax. D
2]
A i B
E

MaTtcpuansHaa Touka M HauHHACT IBHACHHE H3 TOUKH 4 W ABMMECTCA 0O NpAMOR
Ha NpOTAAHCHHHA 12 CEKYHL. rpﬂ[]}HK MOKA3BIBAET, KAK MEHANIOCH paCCTDﬂHHE oT
ToukH 4 10 Touks M co ppemenem. Ha ocH abcumcc oTKnagwlBaeTca BpeMA |

B CEKYHIAX, Ha OCH OPAHHAT — PACCTOAHHE 5 B METPaX.
DH[J'EH'E-‘.-"IHTE, CROIBKD Pa3 TOYED M menana HalpaelIcHHAS JBHACHHA.

ok
. /*\ z=5{1)
/ \ ™\
T K, [
/ "\le \
Q /TN .
i R BRI
0ol 121
22 32
" N
HE.I'L'JIITE 2HOYeHH:S BEIPAEeHIA 122 ]

Hafiture HamMeHENmlee 3HAYEHHe (PVHEINHH &y = r+6x0+0+8 ma

orpezre [-2; 0].
a) Pemmre ypaeHerHe (6::053 x—=1lcosx+ 4] -Af=3sinx =0,
137
0) YKaxKHTe KOPHH ypaBHEHHA, IPHHALISKALIHE O TPE3KY —T; -1 |.

B npamoyromeHoM napamienermnene ABCDABC D, mBecTHs pébpa: AB =8,
AD =6, CC, =7 . Hatinute yron Mexay mockocramu CD\B, u AD,B,.

2 2
3) | 4/} -6x+9-1 >4. Jx! =6x+9 -1

Penmyre HepaseHcTBO | X +— |- >
o )| ozl J5-x-1




Texymas KoHTpoJIbHast padoTa Mo MaTeMaTHKe 3a nepBoe no;ayroaue, 11 kiace

Bapuant 2

B marazmse «Caenaf camy uMedels OpoJadIcs B pazodpaHHoM BHIe. [loymarens
MOAET 3aKa3aTh COOPKY MEOETH Ha J0MY, CTOHMOCTE KOTOpPOH cocTaBmraeT 15% o1
cTOHMOCTH EyiuteHHOH Mebemn. lkad cromt 2000 pyvoned. Bo cronsko pyduei
0OOIIETCA MOKVIIKA 3TOT0 Kada BMecTe co cooproii?

Ha auarpasse nokazaHa cpeHeMecHUHas TeMIepaTypa go3ayxa B CaHkT-
[lerepbypre sa kamapil Mecay 1999 roga. [lo ropH3oHTANIN YKA3LIBAKOTCA MECHLIEL, 110
BEpPTHEATH — Temneparypa & rpagyeax Lenscng, Onpegenyre, kakoil 03 NeTHHX MecALCE
OBLT caMBIH XOMOAHEL..

BB l’l!‘l E NP | MOS0 | WEDH HCE TAr  DoA IR ACE

B orseT HanHOiHTe HOMCP MCCHLA. .

Hafizure pgnuny wmendansl CM  nopamoyronsHoro TpeyvronbHHra  ABC,
H30DpaxEHHOTNO HA KaeT4aTo OyMare ¢ pazMmepoM Knetkd | cmx 1 om (cm. puc.).
OrteeT 1aiiTe B CAHTHMETPAX.

B copeEHOBAaHHAX IO TOIEAHHI AIpa VIACTEVIOT O CIOOPTCMEHOE H3
Uexmn, 13 coopreMenoe m2 Aperpad u 6 — mu3 [leefinapuu. [lopaoor, B
EOTOPOM BBICTVIAKT CIOPTCMEHEl, ompefendeTca mpedmem. Hafiamre
BEEpPOATHOCTE TOrQ, 9TO CHOPTCMEH, KOTOPBIH EBRICTVIAST IIOCTSTHIM,

oraskerca u3 Ulpefmapmn.
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11

12

EOPHA, B OTESTe 2AIHOIHATS MEeHELITHI H2 ILD}]HE‘fI.

B tpeyronwumke ABC yroa 4 paeen 15°, a yrawst B u C octpeie. BDu CF —
BRICOTHEI, epecekamnuecd B Touke (). Haigure yron DOE. OTeer galite B

rpanycax.
I}

Ha pucyare maobpaxen rpadur vy = f'(x) — oponssogaofl dyvenmm fix),
onpeleldeHHOH Ha HHETepBaze (-14;9). Hafiznre nomm—gecTeEo Todek
MakcHMyMa PYHKIHHE fix), OpHHATTe:Eammax oTpesky [-12;7].

i

v~ SIS S S

-

25in6 .
Haiinure i u' erIH sinda = =0, 5,
Scos3a

2 -
HafinuTre Toury MarcuMyMa pyvHEIHH ¥ = (x+3) (x -3+ 9.

a) Pemure ypaeHerne: 2xcosx —8cosx+x—4=0,

" T
©0) HaiiguTe BCe €ro KOPHH, MPHHAIISKALIHE OTPE3KY {—E; PT:| .

B ocnomamnn npamoil TpeyrompHOH npisMbel ABCA BC, neKHT paBHOOeApeHHBIT
NpAMOYTO/BHBI TpeyronbHHE ABC ¢ runoreHysoift AB, paenoit 2+4/10; BBICOTA

MPH3MBI paBHA Z\E . Hafinute paccroanme ot oukn ( mo miockoctu BCM | rme

M - cepenuna pebpa A4,C .

Pewure HepapeHeTBo 5°+ 57 2 % .



Crnennduxanust KOHTPOJIbLHBIX H3MepUTeEJIbLHBIX MaTepuaaoB (KUM) nis nposeneHus
KOHTPOJIbHOI padoThl Mo MaTemaTuke B 11 kiacce

1._Hasnauenne KMM KOHTpOJbHOW paboThl 10 MareMaTuke B 11 kjacce — OLEHUTh YpOBEHb
o01meo0pa3oBaTenbHON MOATOTOBKM IO MaTeMaTwke oOywarommxcs 11-x KimaccoB, ypoBEHb

ooAarotoBku K EI'D.

2. JlJokyMeHThI, onpeaeistomme conepxanne KNUM

Conepxanre KOHTPOJIBHOM paloThl Mo MartemaTuke misa 11-x kimaccoB ObLIO ompeneneHo Ha
ocHoBe DerepaabHOr0 TOCYAaPCTBEHHOTO CTaHAapTa OCHOBHOTO 00mIero oopa3osanus (Ilpukas
MunuctepctBa 0o0pazoBanusi U Hayku Poccuiickoit @enepanuu ot 17.12.2010 1. Ne 1897 «O06
YTBEP)KIEHHH (ellepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa OCHOBHOTO
00111eT0 00pa30BaAHUM).

3. [oaxoasl kK 0TOODY coaepkanus, paspaborke cTpykrypsl KM

Crpykrypa Bapumanta KHWM oOGecneunBaer mnpoBepKy mpeaycMoTpeHHbIX DenepaabHbIM
rOCyJapCTBEHHBIM CTaHAaPTOM OCHOBHOTO OOIIEro 00pa30BaHMs BUJOB JESTEIbHOCTH.

enb KOHTPOJIBHON pabOTHI MO MaTeMAaTHKE — KOHTPOJIb KauyecTBa pe3yabTaToB OOy4deHHUS U
BBITIOJTHEHUS. CTAHJAPTOB COJCpXKaHUS OOpa3oBaHMs, OIPEACICHHE CTEIEHH TOTOBHOCTH
yuamuxcst 11-X KJIacCOB K HMTOTOBOW aTTECTAIMH, TOJYyYEHHE IMPEICTABICHUS O CTPYKTYpe
oynymux BapuantoB KM, 006 ux popmMe u ypoBHE CIOKHOCTH, O TPEOOBAHMIX K TMOJHOTE U
MPAaBHIILHOCTH 3aIACH Pa3BEPHYTOTO OTBETA.

4, XapakTepUCTHKA CTPYKTYPLI U coaepxkanusi KUM

Hrorosas KOHTpoOJIbHAS paboTa 10 MaTeMaTUKE COCTOUT U3 9 3aanuii 6a30BOTO U
MOBBIIIICHHOTO YPOBHS ClI0KHOCTH. OTBETHI K 3a1aHusM 1, 2, 5, 6, 8 3anuckiBaroTcs B BUC
1IEJIOTO YKCJIa WIH AeCITHIHON ApoOu. [Ipu BeimonHennu 3aganuii 3, 7, 9 TpedyeTcs 3anucarh
IIOJIHOE pPeIICHHE U OTBET. [1pH BBITIOJHEHUH 3a/1aHus 4 HY)KHO BBIOpaTh 1 M3 BapUaHTOB.
MaxkcuManbHOE KOJIHYECTBO OAJIJIOB, KOTOPOE MOXKET Ha0paTh y4Jalluics, IPaBUIIbHO
pemuBmuii 9 3anaHui, cocrapisgeTr 9 6ayIOB (3a BeIMoJHeHue 3aaanuii Ne 1-6, 8 mo 1 6amry, 3a
3amanust Ne 7 u 9 MakcuMasibpHO 1o 2 6asa).

5. Kpurepnu olieHHBaHNS KOHTPOJbHOU Da6OTBI:

OreHka «2» — MeHee 4 0aos
Onenka «3» — 5 - 6 6amioB
Onenka «4» — 7 — 9 6aminos
Onenka «5» — 10 - 11 Gannos

6. IIpo a0 KUTEIBHOCTh KOHTPOJIBHOM Da60TH

Ha BbInosHeHHe Bcell KOHTPOJIBHOM paboThl 0TBOUTCA 110 40 MUHYT.



O0001mIEHHBIN VIAH BAPDMAHTA KOHTPOJILHOM padoThl o MaTemaTuke 1 11 kinacca

Homep | OcHoBHBIE poBEpsieMble TPEOOBAHUS K VYpose | Koi- Konsr
3aJlaHu | MATEeMaTHYECKOH MOrOTOBKE Hb BO MIPOBEPSEMBIX
o CJIOXKH AJIEMEHTOB
KOHTP. OCTH bano COJICp KaHHUS
paboThI sagaH | © (m.1
us Ko udukaTopa
)
1 YMeTh BBINOJHATH BEIYUCIICHUS U b 1 1.1-1.31.1-
npeoOpa3oBaHUs 1451105
2 YMeTh peniaTe ypaBHEHHsI M1 HEPABEHCTBA b 1 2121b153
3 YMeTh peraTh ypaBHEHHsI 1 HEPAaBEHCTBA b 1 2.1-2.32.1,
22522010
4 VYMETh BBIIOIHSATE JIEHCTBHUS C b 1 41,5.25.1.1-
TEOMETPUUECKUMHU (HUTYpaMH, 5.1.4,5.5.1-
KOOpJAMHATAMHU M BEKTOPaMH 5.55b115
5 YMeTb BBINMOJIHATH BEIYUCICHUS U b 1 11-1.31.1-
npeoOpazoBaHus 1451103
6 YMeTh peraTh ypaBHCHHsI 1 HEPABEHCTBA b 1 2321,22b2
10 20
7 YMeTh perniaTh ypaBHCHHsI 1 HEPABEHCTBA IT 2 2321,22112
3015
8 YMeTh UCTIOIB30BaTh MPUOOPETEHHBIE b 1 6.11.1.1,
3HAHUS U YMEHUS B MMPAKTUYECKON 1.1.3,2.1.12
JEeSITeNIbHOCTH U IOBCETHEBHOM JKU3HU
9 YMeETh BBINOJHATH BEIYUCICHUS U IT 2 1.1-1.31.1-
npeoOpa3oBaHus 14111103
OTBeThI:
Howmep 1 2 3 4 5 6 7 8

3aaHusA




1 BapuanT

16

0,25

(-o0;-1)

Tparneuus

-1,5

11

1<x<4/3

17

0,5-\2

2 BapuaHT

27

(-00;2)

HapajieIorpaMm

1/2<x<1

14

1-3\3




Hrorosasi koHTpoJILHAsI paboTa o MmareMartuke, 11 kiace
Bapuanr 1

1 .Boruucauts: V167 - /4

3 7\ 5x—

2.Pemnts ypasnenue: (5)¥ = (5)5X 3,

3.Pemuts HepaseHncTBO: 0,377 > 0,027.

4. TI0CKOCTh & MPOXOUT Yepe3 UaroHaab OCHOBAaHHS MapajuleleNueia i CepeIMHy OJHOM U3

CTOPOH BEpXHETo OCHOBaHUs. OmpenenuTe BU CEICHUS.
1)Tpaneuus; 2)napanienorpaMm;3)TpeyrojbHUK.

5.Beruncnuts: logg 5 0,5 - log98—11 — 7logr 2.

6.Hazatb cymMmy KopHeli ypaBHenus: logs (x? — 11x + 27) = 2.
7.Pemuts HepaBeHCTBO: logs (8 — 6%) < log; 2x.

8. M3Mepenust npsaMoyroJibHOTO napasienenumnena pasuel 12, 9 u 8 M. Haitgure nuaronans
napajuieJenuIe/a.

9.Bprancnuts: 2 sin (—E) + cos%1T —2tg2 ™ — 3ctg§.

Bapuant 2
1.Boruncmuts: 3/91% - {/81.

2x
4 4
2.Pemuth ypaBHEHHUE: (g)x+1 = (5)

3. Pemuts HepaBeHcTBO: 5772% > 125,
4. TInockocTh o IepecekaeT ToJIbKO O0KOBbIe pEOpa mapamnenenumnena. OnpeaeanuTe BUA
CCUCHMS.

1)Tpaneuus; 2)mnapamienorpamm; 3)TpeyrojbHUK.

5.Boruncnute: 1g1 0 - log: 125 + 31108318,
5

6. HasBats cymmy kopHeit ypasaenus: log,(x* — 6x + 24) = 4.

7. PelinTh HepaBeHCTBO: 108y 4 (2x — 1) > log( ¢ X,

8.M3Mepenust mpsMOYroJIbHOTO Napauienenumnena pasusl 6, 4 u 12 m. Haliqute auaronans
napajuieJenumnesa.

9. Boiuncaute: 3 coss?1T + cos (— 4?“) +2tgm—6 sing.



Konuduxartop
pacnpene/JéHHbIX 110 KIaccaM MpoBepsieMbIX TPeOOBAHMH K pe3yJibTaTam
OCBOCHHUSI OCHOBHOMI 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero
0o0pa3oBaHMs U JIEMEHTOB COJCPKAHUSA
110 MaTeMaTHKe

Konudukarop pacnpenenéHHpix MO Kiaccam IPOBEPSIEMBIX TpeOOBaHUM
K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MpPOTrpaMMbl CpPEIHErO
oOmero oOpa3oBaHusi U DJJIEMEHTOB CoOjepkaHus (Janee — Koaudukatop)
npelHa3HauYeH Jis pa3pabOTKU HW3MEpPUTEIbHBIX MaTepHalioB M  aHajau3a
pe3ynbTaToB (eneparbHbIX W PETUOHAIBHBIX TIPOIEAYpP OILEHKH KauecTBa
oOpazoBanus. Koaudukatop sBIseTCs CUCTEMAaTU3UPOBAHHBIM  IEPEUYHEM
IPOBEPSIEMBIX AJIEMEHTOB COJICP>KaHMS U OTIepAllMOHATM3UPOBAHHBIX TPEOOBAHUM
K pe3yJibTaTaM OCBOEHHS OCHOBHOM OOpa3oBaTeIbHOM MNpPOTpaMMbl CPEIHETO
oOmero oOpa3oBaHus, B KOTOPOM  KaXJAOMy OOBEKTy COOTBETCTBYET
ONpeAECIEHHBINA KO/,

Komudukatop coctaBien Ha ocHOBe (enepasbHOr0 ToOCyIapCTBEHHOTO
oOpa3oBaTelpbHOrO  CTaHAapTa cpeaHero obmiero oOpas3oBanus  (MpuKas
Muno6pnayku Poccun ot 17.05.2012 1. Ne 413) ¢ yu€rom IIpumepHO# OCHOBHOM
oOpa3oBaTeIbHOM TPOrpaMMbl CpeaHero oOlmiero oobpasoBaHus (0100peHa
pemienreM (denepanbHOro y4yeOHO-METOAUYECKOTO OOBEIUHEHUS M0 oO0IeMy
obpazoBanuio (mporokoi ot 28.06.2016 r. Ne 2/16-3)).

KoaudukaTop cocTouT U3 AByX pa3eios:
— paszaen 1. ba3oBelil ypoBeHb;
— paznen 2. YrryOnEHHbIN yPOBEHbD.

Kaxnpiii u3 pas3genoB BKIOYAaeT B ce0s MEPEUYHU paclpenelEHHBIX IO
KJlaccaM TMpOBepSAeMBbIX TpeOOBaHMII K pe3yibTaTaM OCBOCHHMS OCHOBHOM
0o0pa3oBaTeIbHON MPOTpaMMbl CpeAaHEro oOImero oOpa3oBaHUS W DJIEMEHTOB
COJIep KaHMsI TI0O MaTeMaTHKe.



Pasnen 1. bazoBblii ypoBeHb

1. IlepeyeHb pacnpeaeJéHHBIX M0 KJIaccaM NPoOBepsieMbIX TPeOOBaHUM
K pe3yJIbTaTaM OCBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbI CPeHEro

o01ero od0pa3oBaHus MO0 MaTeMaTHKe

Tpeboanuss ®I'OC k pe3ynbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOU

MporpaMMbl ~ CPEIHEro  O0mero  oOpa3oBaHUs  ONEpalMOHATU3UPOBAHbI
H PaCIIpCaCiICHEBI 11O KiIacCaM.
KJIacC
Mera- Kon IIpoBepsiemble npeiMeTHbIE TPeOOBAHUS K pe3yJibTaTaM 00y4eHHs
npeaMer- | IpoBe-
HBIH psaeMoro
pe3yib- Tpedo-
TaT BaHUsI
1 PazgurHe mnpeacTaB/JeHHMl O 4YHCJIEe M YHMCIOBBIX CHCTEMaX; OBJIaJeHHE
HABBIKAMH YCTHBIX, THCbMEHHBIX, HHCTPYMEHTAJIbHBIX BbIYHCIEHHIT
1.1 BoinonHaATe apudmMerndeckue NeicTBUs, coueTasi yCTHbIE U MUCbMEHHBIE
MpUEMBI; HAXOUTh 3HAYEHUsS KOPHS HATYPAJIbHOW CTEINEHH, CTETICHU
C pallMOHAJILHBIM MOKa3aTeseM, Jjorapudma
1.2 BoruncnaTe  3HaU€HHS ~— YMCIOBBIX  BBIPAKEHUH,  OCYIIECTBISA
HEO0OXOMMBIE MMOJCTAHOBKU U MPe0Opa3oBaHuUs
2 OBJlajlecHHe CHUMBOJIbHBIM  SI3BIKOM  aJre0Opbl, NPUEMAMH  BBINOJHEHUS
TOXKIECTBEHHbIX NMPeo0pa30BaHUil BbIPA’KEHUi, pellleHUs yYPaBHEHHH, CHCTEeM
YPaBHeHMii, HepaBeHCTB M CHCTeM HePaBEHCTB; YMEHHe MO/JeJHPOBATh
peajibHble CUTYallud HA si3bIKe ajredpbl, McCIe0BATh NMOCTPOEHHbIE MOAETU
€ UCNOJIL30BAHUEM aNiapara ajaredpbl, HHTEPHIPETHPOBATH MOJIy4YeHHbIH
pe3yJibTar
2.1 CocraBnsaTh OyKBEeHHBbIE BbIpaXX€HUS W (HOPMYJBI MO YCIOBHUSM 3ajad,
HaXOJWTh  3HAa4YeHUs  OYKBEHHBIX  BBIPAKEHUH, OCYIIIECTBIISIS
HE0OXO0IMMBIE MOICTAHOBKHU U MpeoOpa3oBaHus
2.2 [IpoBoauTh IO W3BECTHBIM (oOpMyJiaM M TIpaBWiIaM MpeoOpa3oBaHUS
OYKBEHHBIX BBIPA)KEHUI, BKJIIOUAIOLIUX CTETEHU, PAJAUKAIIbI, Jorapu(mbl
U TPUTOHOMETpUYeCcKre GYHKINU
2.3 Pemats paloHaIbHbIE, UppalMoHaIbHBIE, MOKa3aTeNbHBIE,
TPUTOHOMETPHUYECKUE U JIOTapuMUYECKHE YPaBHEHHUS, UX CUCTEMBI
2.4 Pemarts ypaBHeHHUs, NpPOCTEUIINE CUCTEMBl YpPaBHEHHUH, HCHOIb3Ys
cBOMcTBa (YHKIMI M MX rPaUKOB; UCHOIL30BATh ISl MPUOIMKEHHOTO
pelleHns ypaBHEHUH U HEPaBEHCTB IpadudecKuii MeTo
2.5 Pemate  pamnumoHanbpHBIE, TOKa3aTelbHbIE W JIOTapu(pMHUUECKUe
HEPABEHCTBA, UX CUCTEMBI
3 YMeHue co31aBaTh, IPUMEHSITH U TPE00Pa30BHIBATH 3HAKH H CHMBOJIbI, MOJIEJIH
U CXeMbl JIJIsl pellieHusi Y4eOHbIX 1 MO03HABATEJIbHBIX 32/124
3.1 Pemats TEKCTOBBIE 3a/1a4u anreOpanyeckum METOJ0M,
WHTEPIPETUPOBATH MOTYYCHHBINH Pe3yabTaT, MPOBOIUTH OTOOP PELICHHIA
nCXos 3 GOPMYTUPOBKH 331241




OBiaaneHue cucTeMOll (PYHKIMOHAJIBHBIX TOHSATHH, Ppa3BUTHE YMEHUs
HCI0JIb30BATh (PYHKUMOHAJBHO-TPaUYecKHe MPEACTABJICHUSA IS PelleHus]
Pa3JIMYHbIX MATEeMATHYECKUX 3a1a4, IS ONHMCAHUS W AHAJIU3A PeaibHbIX
3aBHCUMOCTeH

4.1 Onpenenars 3HaueHWe (YHKOUMM 10 3HAUYEHUIO AaprymMeHra Ipu
pa3nuyHBIX crmocobax 3amaHus (YHKUWHU; ONUCHIBaTH MO rpaduky
NOBEJICHHE M CBOICTBAa (YHKIMH, HAXOAUTh MO Trpaduky (yHKIHHA
HauOoJIbllIee U HAMMEHbIIEE 3HAYEHUS]; CTPOUTh TpaUKU U3yUEHHbBIX

GbyHKIII
4.2 Bbrauciate npou3BogHBIE 3JI€MEHTApHBIX (QYHKINN
4.3 HccnenoBaTh B MpOCTEWIIMX CirydasX (YHKIUHM HAa MOHOTOHHOCTb,

HaxXoauThb HauOoJIbIIIeE U HAaUMEHbIIIEE 3HAUCHHUS q)YHKIII/II/I

(I)OpM]/IPOBaHI/Ie CHCTEMATHYECKHNX 3HAHUH 0 ILIOCKHX Q)Hrypax H UX CBOﬁCTBaX,
l'[pe}ICTaBJ'IeHI/Iﬁ 0 l'[pOCTCﬁIIIHX IMPOCTPAHCTBCHHBIX TeEJdax; pasBUTHE yMel—[I/lﬁ
MOAC/IUPOBAHUA PECATbHBIX chyaunﬁ Ha SA3BIKE TCOMETPHUH, HUCCICAOBAHUSA
HOCTpOQHHOﬁ MOAECIU C HUCIIOJB30BAHUEM TI'€COMETPUUYCCKHUX HOHHTHﬁ, TEOpPEM,
amnmaparta a.ﬂreﬁpm, PECUHICHUSA TCOMECTPUICCKHUX U ITPAKTHYCCKHUX 3a1a4

5.1 Pemrate mutaHUMeETpHUYECKHE 3a7add HAa HAXOXKJICHHUE TEOMETPUYECKUX
BEJTMYMH (JIJTUH, YTJIOB, IIOIa/IeH)
5.2 Pemate mpocrteidimme cTepeoMeTpUYECKHE 3aJadd  Ha HaXOXKICHUE

reOMETPUYECKUX BEJIMYUH (JJIMH, YIJIOB, IJIOLIAeH); UCIOIb30BaTh MpU
pElIeHUH CTEpEeOMETPUYECKHX  33Jay  IUIAHUMETpUYecKkre  (haKThbl
Y METOJbI

5.3 [IpoBoauTh onepanuu Haj BEKTOPAaMU, BBIYUCIATH JUIMHY BEKTOPA, Yroj
MEXAY BEKTOPaMHU

dopMupoBaHUe NpPEICTABJIEHUH O MaTeMaTHKe KaK O MeTode MO3HAHUS
NeiiCTBUTEILHOCTH, MO3BOJIAIONIEM ONMMCHIBATH H H3y4YaTh peajbHble MPOIECChHI
U SIBJIEHUSI

6.1 MogenupoBaTh peajibHbIe CHTYyalldd Ha S3BIKE aiareOphbl, COCTaBIATH
ypaBHEHHsS ¥ HEPABCHCTBA [0 YCIOBHUIO 3ajJay; HCCIEIOBATh
TIOCTPOEHHBIE MOJICJIH C MCTIOJIB30BAHUEM arllapara ajareOpsbl

6.2 MOﬂeHHpOBaTB PCAIBHBIC CUTyallUM Ha S3BIKE I'€COMCTPUH, UCCIICI0BATH
IIOCTPOCHHBIC MOJCIN C HCIIOJB30BAHHUEM TI'COMCTPHUYCCKUX MMOHSTHI
1 TCOpPEM, alllapara aJ'Il"e6pr; pe€umiaTh NpakKTUYCCKUE 3aJa4n, CBA3AHHBIC
C HaAXOXACHHUEM I'COMETPHUICCKUX BCIIMUUH

6.3 MO,Z[GJ'II/IpOBaTL pCaJIbHBIC CHUTyallUW HaA A3BIKE TCOPHUU BCpOHTHOCTeﬁ
N CTaTUCTHKH, BBIYHUCJIIATH B HpOCT@ﬁIHHX ClIydasiaX BEPOATHOCTHU COOBITUH

YmMmenue NPUMECHATDb U3YYCHHBIC IOHATHHA, PE3yJbTaTbl, METOAbI AJISl PCIICHUS
3a1a4 NPAKTHYCCKOro Xapaxkrepa u 3aa4 U3 CMEKHbIX TUCHHUILJIHH

7.1 AHanu3upoBaTh  peajbHbIE  YMCIOBbIE  JaHHblE,  HMH(pOpMaIuIo
CTaTHUCTUYECKOTO XapaKTepa; OCYLIECTBIIATH MPAKTUYECKHE pPacd€Thl IO
(dopMmynaM; MOJB30BATHCA OLEHKOW M NPUKUAKOW NPH HPAKTUYECKUX
pacyérax

7.2 OnwuceiBaTh C MOMOUIbIO (YHKIUI pa3IUyHbIe peajbHble 3aBUCUMOCTH
MEXy BEIMYMHAMHU U MHTEPIIPETUPOBATh UX IpapuKu; U3BICKATh
UH(OpMalIKIO, IPE/ICTABICHHYIO B Ta0/IMIaX, Ha IMarpamMmax, rpaukax

7.3 Pemate IMPUKIIAIHBIC 3a1a49n (B TOM YHCJIC COMUAJIbHO-3KOHOMHNYCCKOTO
n (I)I/ISI/I‘-ICCKOFO XapaKTepa) Ha HauOOJIBIIIKE U HAMMEHBIIINE 3HaA4YCHU, HA
HaXO0XXJCHUC CKOPOCTHU U YCKOPCHU
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8 YMmeHue omnpeneiasitb MNOHATHS, CO31aBaTh 00001UeHHUsI, YCTAHABJIMBATH
aHaAJIOruM, KjIaccuPUUUPOBATb, CAMOCTOSTEJbLHO BbLIOMPATh OCHOBAHMS
U KPUTEPHHU VI KJIacCM(PUKAIUM, YCTAHABJIMBATH NPUYUHHO-CJIEACTBEHHbIE
CBfI3M, CTPOUTH JIOTHYECKHEe PACCYXKJAeHHUsl, JeJaTb  YMO3AKJIIYEeHHS
(MHIYKTHBHBIE, IeyKTHBHbIE U 110 AHAJIOTHHN) U BHIBO/IbI
8.1 [IpoBoauTh JOKa3aTENbHBIE pPACCY)KJIEHUS TpU pEIIeHWH 3ajad,
OIICHMBATh JIOTUYECKYIO IPABWJIBHOCTh pACCYXKJIEHUH, pacro3HaBaTh
JIOTUYECKH HEKOPPEKTHBIE PACCYKICHUS
RJIaccC
Mera- Kon IIpoBepsiemble npeiMeTHbIE TPeOOBAHUS K pe3yJibTaTaM 00y4eHust
npeaMer- | IpoBe-
HBIH psaeMoro
pe3yb- Tpedo-
Tar BaHMs
1 PazgurHe mnpeacTaB/JeHHMl O 4YHCJIEe M YHMCIOBBIX CHCTEMaX; OBJIaJeHHE
HABBIKAMH YCTHBIX, THCbMEHHbIX, HHCTPYMEHTAJbHbIX BHIYHCIEHU
1.1 BrimonusaTe apudmeTndeckne ACUCTBUS, cOUeTasi YCTHbIE U TUChMEHHBIE
MpUEMBI; HAXOUTh 3HAYEHUS KOPHS HATYpaJbHON CTENEHH, CTCTICHU
C pallMOHAJILHBIM ITOKa3aTeseM, jJorapudma
1.2 BeruucnsaTe  3HaUYEHHMsS]  YMCIOBBIX  BBIPAKEGHHH,  OCYIIECTBISA
HE00X0MMBbIE TIOJICTAHOBKH M MPe0Opa3oBaHus
2 OBJlajleHHe CHMBOJIbHBIM  SI3BIKOM  aJre0Opbl, NPUEMAMH  BbINOJHEHUS
TOXKIECTBEHHbIX NMPeo0pa30BaHUuil BbIPA’KEHUi, pellleHUs yYPaBHEHHH, CHCTEM
YPaBHEHHUIl, HEPABEHCTB M CHCTEM HEPaBEHCTB; YMEHHEe MOJeJHPOBATh
peajibHble CHTYalMH Ha fi3blKe ajare0pbl, MCCIEA0BATH MOCTPOCHHbIC MOJAEIH
¢ HCHOJb30BAHMEM ammapara ajreOpbl, HMHTEPIPETHPOBATH IOJYYeHHBIN
pe3yJabTar
2.1 Boruncnate  3HaueHUsT ~ OYKBEHHBIX  BBIPQXKECHHH,  OCYIIECTBIISA
HE0OX0IMMbIE TIOJICTAHOBKH U IIpeoOpa3oBaHUs
2.2 [IpoBoauTh 1O M3BECTHHIM (opMyaaM | TIpaBuUjaM NPeoOpa3oBaHUS
OYKBEHHBIX BBIPA)KEHUH, BKJIIOUAIOLIUX CTETICHU, PAIUKAIIbI, JOrapu(Mbl
U TPUTOHOMETpUYecKre GYHKIUU
2.3 Pewiatp panuoHalbHbIE, UpPpALMOHAJIBHBIE, MOKa3aTelbHbIE,
TPUTOHOMETPHUYECKUE U JIOTapuMUYECKHE YPAaBHEHHUS, UX CUCTEMBI
2.4 Pewate ypaBHEHHs, NPOCTEHIINE CUCTEMbl YpaBHEHUM, HCIOJIb3Ys
cBoiicTBa (YHKUUN U UX TpadUKOB; UCIOJIB30BAThH I MPUOIUKEHHOTO
pelleHus ypaBHEHUI 1 HEPaBEHCTB rpapuuecKuii MEeTo T
2.5 Pemars  panuoHanbpHble, [OKa3aTelbHbIE U JIOTapupMUYECKHEe
HEpaBEHCTBA, UX CUCTEMBI
3 OBnagenne cucreMoil (QYHKIHMOHAJIBHBIX TMOHATHH, Ppa3BUTHE YMEHHS

HCI0JIB30BATh (PYHKUHMOHAJBHO-TPaHYeCKre IPEACTABJICHUSA ISl PelIeHUs
Pa3JIMYHbIX MAaTEeMATHYECKUX 3aJa4, MJIA ONMCAHMS M AHAJIM3a peajbHbIX
3aBHCHMOCTEH

3.1 Omnpenensats 3HayeHHe (QYHKUUMU 110 3HAYEHUIO apryMeHTa IIpH
pa3NUYHBIX crocobax 3ajaHus (YHKUWHU; OINHUCBIBATH MO Trpaduky
MOBEJICHNE W CBOMCTBA (YHKUUHU, HAXOAUTh MO Trpaduky QyHKIHH
HauOoJblllee ¥ HAaUMEHbIIee 3HAYCHMS; CTPOUTHh TpaUKH H3Yy4EeHHBIX

byHKIMI

3.2 Bbruncnars npou3BoHbIE U IEPBOOOPa3HBIE SIEMEHTAPHBIX (DYHKIUH




3.3 HccnenoBaTh B MpOCTEHIIMX CiiydasX (YHKIUHM HAa MOHOTOHHOCTb,
HaX0JUTh HauOoJIbllIee U HAMMEHbBIIee 3HaUCHHsI (PyHKIMU

(I)opanOBa}me CHCTEMATHYECKHUX 3HAHUH 0 ILIOCKHX (l)l/ll"yan H UX CBOﬁCTBaX,
HpeI[CTaBJIeHI/Iﬁ 0 l'IpOCTQﬁIIIHX MPOCTPAHCTBCHHLIX TeJ/aX; pa3BUTHE yMeHI/Iﬁ
MOAC/TUPOBAHUA PeEATbHBIX chyaunﬁ Ha $I3bIKE€ TI'€OMETPHUH, HCCICTOBAHUA
HOCTpOCHHOﬁ MOAEJIU C UCIOJ/IB30BAHUEM I'€COMETPUIECCKHUX NOHSITHH U TEOpPEM,
anmaparta aﬂreﬁpbl, PECUICHUA TCOMECTPUICCKUX U ITPAKTHYCCKHUX 3a1a4

4.1 Pemath mmaHuMeTpUYecKue 3aadd Ha HAXOXKICHUE TCOMETPHUCCKUX
BEJIMYUH (JIJIUH, YTJIOB, IJIOMIAJCH)

4.2 Pemwate mpocreimme CTepEeOMETPUYECKHE 3aJa4d Ha HAaxXOXKJEHUE
F€OMETPUYECKUX BEIMYMH (UIMH, YIJOB, Iulomiazned, oOBEMOB);
HCII0JIb30BATh npu pelieHun CTEPEOMETPUYECKIX 3aj1a4
IJIAaHUMETPUYECKHE (PaKThl U METObI

4.3 Onpenensars KOOPAMHATHI TOYKHU; MPOBOJAUTH OINEPALMU HAJl BEKTOPAMH,
BBIYUCIIATH JJIMHY U KOOPJAUHATBI BEKTOPA, YrOJI MEKy BEKTOPaAMH

(I)OpM]/IPOBaHI/Ie l'[pe}ICTaBJ'leH]/Iﬁ 0 MaTEeMaTHKE KaK O MeE€ToJd€ MNO3HAHHUA
)IeﬁCTBHTeHbHOCTH, MO3BOJIAIOIIIEM ONMUCHIBATD M U3YYaThb PE€AJIbHBIC IMMPOUECCHI
H SIBJICHUSA

5.1 MonenpoBaTh pealbHble CUTYallMd Ha SI3bIKE aireOpbl, COCTaBIATh
YPaBHEHHMs M HEpPaBEHCTBA [0 YCIOBUIO 3aJaud; HCCIEA0BaTh
MIOCTPOEHHbIE MOJIEH C MUCIOJIB30BAHUEM allapara aareopsl

5.2 MoienpoBaTh pealbHbIE CUTYaIlMHd HA SI3bIKE TEOMETPHUH, UCCIIC0BATh
MTOCTPOCHHBIE MOJICIM C HCIIOJIb30BAHHEM T€OMETPUYCCKHX IOHSATHH
W TeOpeM, arnmapara anreOpbl; penarh MPaKTHYECKUE 33aauu, CBSI3aHHBIC
C HaX0)KJICHHEM I'€OMETPHUYECKHIX BEJTHUNH

5.3 MopnenpoBaTh peanbHble CUTyalldd Ha f3bIKE TEOPHUH BEPOSITHOCTEH
Y CTaTUCTUKH, BBIYUCIATH B MPOCTEUIINX CIIy4asiX BEPOATHOCTU COOBITUI

YmMmenue NPUMEHATD U3YYCHHBIC MOHATHSHA, PE3yJbTaTbl, METOALI /I PCHICHUA
3a1a4 NPAKTHYECCKOro Xxapakrepa u 3aaa4 U3 CMEKHbIX TUCHUIIJIHH

6.1 AHanu3upoBaTh  peajbHble  YMUCIOBBIE  JIaHHBIe,  HMH(QOPMAIIIIO
CTaTUCTUYECKOTO XapaKTepa; OCYIIECTBIIATh MPAKTUYECKUE PACUETHI MO
(dopmMmynaM; TOJB30BATHCA OLIEHKOW M MPUKUAKOM MPU MPAKTHYECKUX
pacuérax

6.2 OnuceiBaTh ¢ NMOMOIIBIO (YHKIMI pa3inyHble pealibHble 3aBUCUMOCTH
MEX1y BEJIMYMHAMU M UHTEPIPETUPOBATH UX I'papuKH; U3BIEKATh
uH(bOPMAIINIO, TPEJCTABICHHYIO B TA0INIIAaX, HA AUarpaMMax, rpadukax

6.3 Pemars IPUKIIAAHBIC 3a1a41 (B TOM 4HUCJIC COLIHNAIBHO-3KOHOMHUYCCKOI'O
n (1)I/ISI/I‘IGCKOFO XapaKTepa) Ha HauOOJIbIINE U HAUMEHBIIINE 3Ha4YCHU, HA
HaXO0XXIACHUEC CKOPOCTH U YCKOPCHUA

YMenue omnpenejqsitTb MNOHATHA, CO031aBaTh 0000IIEeHHs, YCTAHABJIUBATH
aHAJIOTUM, KJIacCH(PUIUPOBATH, CAMOCTOSITEIbHO BBIOMPAThL OCHOBAHMS
U KPUTEPHHU JJIsl KIacCH(PUKANUHN, YCTAHABIMBATH NPUYNHHO-CJIEACTBEHHbIE
CBSI3M, CTPOMTb JIOTHYECKHME PaACCYXKIEHHs, [JeJaThb YMO3aKJIIYECHUs
(MHIYKTHBHBIE, 1eIYKTHUBHbIE U 110 AHAJIOTHH) U BHIBOJbI

7.1 HpOBOI[I/ITL JAO0Ka3aTCJIbHBIC  PACCYKIACHHUA IIpU  PCHICHUM 34444,
OLCHUBATL JIOTUYCCKYIO IMPAaBHUIIBHOCTDH paccymneHHﬁ, pacno3HaBaTb
JIOTUYCCKU HCKOPPCKTHLBIC PACCYKACHHU A




2. llepeyeHb pacnpeaeéHHBIX M0 KJIACCaM NPOBepPSeMbIX 3J1eMEHTOB
COep:KAHMA 110 MATEMATHKeE

[Tepeuenp pacrpeiel€HHBIX MO KJacCaM 3JEMEHTOB CO/AEP)KaHUs COCTaBIECH
Ha ocHoBe [IpumepHON OCHOBHOW 00pa30BAaTENbHON MPOrpaMMbl CPEIHETO
oOmero  oOpa3oBanusi  (ogoOpeHa  pemieHueMm  (eaepanbHOro  y4yeOHO-

METOJUYECKOr0 OObeNUHEHUusT Mo oOmeMy oOpa3oBaHuI0 (IIPOTOKOJI  OT
28.06.2016 r. Ne 2/16-3)).

RJIacC
Kon Kon IIpoBepsiemble YJ1eMEHTHI COieP:KAHUS
pas- npoBe-
Aena | psieMoro
3JIeMeHTa
1 Mopyab «Ajdredpa U Ha4ajJa MAaTeMaTHYeCKOr0 AHAJIU32)
1.1 | Yucna u BeIpaKEeHUA
111 Pemenue 3agay ¢ nmpuMeHEHHEM H3Y4YEHHBIX (DAKTOB O JAETMMOCTHU IIEJIBIX
YuCcell, CBOWCTB MOJYJSl YHWCIa, KOPHEW W CTENEHEW C paloHaIbHBIM
rokasareseM, NMpeoOpa3oBaHU YHCIOBBIX M alreOpanyecKux BBIPAKEHMI;
oTiepanuii ¢ JOJSIMH, YaCTSIMH U IPOIICHTAMH
1.1.2 CreneHs ¢ IeHCTBUTEIIHFHBIM ITIOKA3aTeIeM, CBOMCTBA CTEIICHU
1.1.3 Pannannas Mepa yria, TPUTOHOMETPUYECKAs OKPYXKHOCTb,
TPUTOHOMETpHUUYECKUE (YHKIHH
1.14 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U CIEICTBUS U3 HETO
1.1.5 3HadeHus TpuroHoMerpuieckux pynakmmii s yrimos 0°, 30°, 45°, 60°, 90°,
T T T
180°, 270°. (0, —, —,—, — pan)
6 4 3 2
1.1.6 DopMynbl  CIOKEHHS ~ TPUTOHOMETpPUYECKUX  (QyHKIMHA,  GopMyIibl
npuBeeHus, GopMyIbl ABOMHOTO apryMeHTa
1.1.7 OOpaTrHbpIe TPUTOHOMETPUUECKHE QYHKITUN
1.1.8 Jlorapupm quca, CBOMCTBa norapudma, npeoOpa3zoBaHue
JgorapuMHUUECKUX BhIpRKESHUN
1.1.9 Jecsatuunsiii morapudm. Yuco e u HaTypaiabHBIN JJorapudm
1.2 | YpaBHEeHUs U HEPABEHCTBA
1.21 VYpaBHEHUsI ¢ OAHON [TEPEMEHHOM
1.2.2 Pemenue 3a1a4 ¢ MOMOIIBIO TMHEHHBIX U KBAJAPATHBIX YPaBHEHHUH U HX
CUCTEM
1.2.3 TpuronomeTrpuyeckue ypaBHEHHUS
1.2.4 Iloka3zarenbHble ypaBHEHUS
1.2.5 Jlorapudmuueckue ypaBHEHUs
1.2.6 WppannoHanbHble ypaBHEHUS
1.2.7 Cucrembl ypaBHEHUH, YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C TapaMeTPOM




1.3 OyHKIIUU
1.3.1 Oyukimn 1 ux rpaduku. I'paduku peanbHBIX 3aBUCUMOCTEN
1.3.2 Hauboubiee 1 HaMeHbIIIee 3HAYCHUST (PYHKIHH
1.3.3 [epuoanyeckue pynkunu. YETHOCTH U HEUETHOCTh PYHKIMHA. CIOKHBIE
byHKIAH
1.3.4 Tpuronomerpudeckne GyHKINHU, UX CBOICTBA U rpadUKu
1.3.5 I'paduueckoe pemieHue ypaBHEHHI U HEPABEHCTB C UCIOJIB30BAHNEM
CBOMCTB ¥ rpa)MKOB M3Y4YCHHBIX (DYHKITHIA
14 CraTUCTHKA U TeOpUsl BEPOSATHOCTEN
141 TabmuuHoe W TpaduyUeckoe MpeACTaBICHUE MaHHBIX. PemieHue 3amau
NPaKTUYECKOTO COJIEpKAaHMSA, B TOM YHUCIIE Ha BHIOOP ONTHMAIBLHOTO
BapHaHTa
1.4.2 Hcnonb3oBaHue CBONCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHUX
3HaYeHWH, HauOOJBIIET0 W HAaWMEHBIIEro 3HAYeHHs, pa3Maxa,
JICTIEPCUN ¥ CTAaHJIAPTHOTO OTKJIIOHEHUS
1.4.3 YacToThl U BEPOSTHOCTHU CITy4allHbIX COOBITHI
144 OnBITHI C pABHOBO3MOKHBIMU AJIEMEHTAPHBIMHU COOBITHSIMU
1.45 Pemenue 3aia4 ¢ npuMeHeHneM KOMOUHATOPUKH
1.4.6 HezaBucumbie coObITHS, yCIOBHAsI BEPOSTHOCTh, (OPMYJbI CIOKEHUS
Y YMHO>KEHHUSI BEPOSITHOCTEH, (hopMyJia MOJTHON BEPOSATHOCTU
1.4.7 Pemenne 3amau ¢ mnOpuMeHeHHWEM TpadUUEcKUX IpeICTaBICHUMN
(nuarpamm Diiniepa, AepeBa BeposiTHocTel), popmyinbl bepaynnu
148 JluckpeTHbIe ClTydaifHbIe BETMYUHBI M pacipeieIeHuUs
2 Mopyasb «I'eomeTpus»
2.1 I'eomerpuueckue Gurypol
2.1.1 Pemenne 3a1au ¢ npuMeHEHUEM CBOMCTB (PUTYp Ha MIIOCKOCTH
2.1.2 Touka, mpsiMas ¥ IIIOCKOCTH B IPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPUH
U CIIC/ICTBUS U3 HUX
2.1.3 VYTBl B IPOCTPAHCTBE
2.14 MHororpaHHUKH
2.1.5 [Tapamnenenunesn u kyo. CBOKCTBa MPSAMOYTOJIFHOTO MapajuIeIeIUIIe/1a
2.1.6 ITpu3ma u nupamupa. IlpaBuiibHas nupaMuia U NpaBUIIbHas IpU3Ma
2.2 OtHowmeHus
221 B3auMHoe pacrosioskeHue IpsMbIX U INIOCKOCTEH B POCTPAHCTBE
2.2.2 [Ipoekuus ¢urypsl Ha miIockocTh. IIpu3Haku nepneHauKyIIpHOCTH
OpsMbIX M IUIOCKOCTEH B IpocTpaHCTBe. Teopema o0  Tpéx
HEepHEeHIUKYIIpax
2.2.3 JIBI>KEHUS B MPOCTPAHCTBE: MapauleibHbIM MEpPEeHOC, LEeHTpaibHas

CUMMCTpPHA, CUMMCTPHA OTHOCHUTCIIBHO IIJIOCKOCTH, IMOBOPOT. CsoiicTBa
JBMOKCHMH. HpI/IMeHCHI/Ie ,I[BI/I)KGHI/Iﬁ IIpy pCHICHNUH 3a1a4




2.3 W3mepeHus 1 BIUUCICHUS

2.3.1 Pemrenue 3a1a4 ¢ MCIOJIL30BAaHUEM TEOPEM IIJIAHUMETPUHU

2.3.2 Pemenue 3a1a4 Ha BbIUMCIIEHHUE JUIMH U ILIOIIAJEH

2.3.3 Pemenue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB M KOOPIUHAT

2.3.4 PaccrosiHus Mmexay purypamu B IpOCTPaHCTBE

2.3.5 Teopema [Tudaropa B mpoctpaHcTBe

2.3.6 [Tnomane MOBEPXHOCTH MPABMIIBHOM TUPAMUIBI U IPSIMOH TPU3MBI
24 BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE

2.4.1 [IpssMoyronpHas cucrteMa KOOpAMHAT B IpOCTpaHCTBE. KoopauHaTel
TOYKHU M BEKTOpa

2.4.2 ConampaBiieHHBIE,  TPOTHUBOTIOJOXHO  HAlpaBJICHHBIE  BEKTOPBHI,
KOJUTMHEAPHbIE W KOMIUIAHAPHBIE BEKTOPBI

2.4.3 CymMa BEKTOpOB, YMHOKEHUE BEKTOPA Ha YUCIIO

24.4 VYron mexay Bekropamu. CkansipHOE TTpOU3BeIeHHE BEKTOPOB. Teopema
0 Pa3JI0’KEHUH BEKTOPa N0 TPEM HEKOMILIAHAPHBIM BEKTOpaM

2.4.5 [IprMeHeHre BEKTOPOB MTPU PEMICHUN T€OMETPUYECKUX 3a1a4

2.4.6 VYpaBHeHHE MIIOCKOCTH. YpaBHeHHE cdephl B mpocTpancTtBe. Dopmyna

PaCCTOAHUA MCKIY TOYKAMHU B IIPOCTPAHCTBE
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RJacc

Kon Kon IIpoBepsiemble 3JIeMEHTHI COEeP/KAHUSA
pas- NpoBe-
Jena | psieMoro
3JieMeHTa
1 Moayab «Ajdredpa U Ha4ajJa MaTeMaTHYeCKOr0 AHAJIU32)
1.1 | YpaBHEHUs U HEPABEHCTBA
111 HepageHnctBa ¢ 01HOM IEpeMEHHON
1.1.2 [Toka3zarenbHbIC HEpABEHCTBA
1.1.3 Jlorapudmuueckrue HepaBeHCTBA
1.14 Meroa MHTEpBAJIOB AJIs PEIICHHS] HEPABEHCTB
1.15 Pemrenne npocTenmmx TPUrOoHOMETPUYECKUX HEPABEHCTB
1.1.6 Cucrembl HEpaBEHCTB
1.2 | OyHKIUH U UX rpaduku
1.2.1 B3aumno o6patHble ¢pyHkumu. ['paduku B3auMHO 00OpaTHBIX QPYHKIUI
1.2.2 OO6paTHble TpUroHOMEeTpUUYecKue (QYHKIMH, UX CBOWCTBA U IpaQUKU
1.2.3 [TokazarenbHas pyHKUMS, €€ CBOWCTBA U rpauK
1.2.4 Jlorapudmuueckas GyHKIus, €€ cBONCTBa U rpaduk
1.2.5 Crenennas ¢yHKuMs, €€ cBOCcTBA U Tpaduk
1.2.6 [IpeoOpaszoBanusi rpadukoB (PyHKIUI: CABUT BAOJb KOOPAMHATHBIX OCEH,
pacTsLKEHHE U C)KaThe, OTPakeHHE OTHOCUTENLHO KOOPJIMHATHBIX OCeH.
['paduaeckue MeToAbl PEIICHNS YpaBHEHUN U HEPABEHCTB
1.3 | Hagana maTeMaTn4ecKoro aHaausa
1.3.1 [TpousBonnas pynkumuu B Touke. KacarenbHas k rpaduky GyHKIUHA
1.3.2 I'eomerpuueckuii u (Qusnyeckuii cMpIca Tpou3BOAHONU. [Ipow3BoHBIE
anemMeHTapHbIX QyHKIui. [IpaBuna nuddepenurpoBanus
1.3.3 Bropas npousBogHas, €€ reoMeTpruiecKuil U GU3HIECKUA CMBICIT
1.3.4 [Tonsatue o HenpepwiBHOCTH (pyHKIMH. Touku 3kcTpemyma. MccnemnoBanue
JJIEMEHTapHbIX  (YHKIMM  HAa  TOYKM  JKCTpeMyma,  HauboJibliee
U HauMEHbIlIee 3HaUeHUs ¢ MOMOUIbIO Mpou3BoIHOM. [locTpoenue rpadukon
GyHKIME ¢ MOMONIbIO NPOU3BOAHBIX. [IpuMeHeHHEe NPOU3BOAHON MpH
pEILIeHNUH 3314
1.3.5 [TepBooOpa3nas. [lepBooOpa3Hbie A1eMEHTAPHBIX (PYHKITHI
1.4 | CtatucTuka U TE€OpUsl BEPOSITHOCTEH
141 Matematuueckoe OXHUJAaHHUE H  JUCHEpCUS  CIAy4alHOW  BEIUYMHBIL.
I'eomerpuueckoe pacnpezeneHue. buHomMuansHoe pacrpeneieHue U ero
CBOMCTBA
142 HenpepriBHbie cityyaiinbie BennunHbl. [loHATHE O TIIOTHOCTH BEPOSTHOCTH.
PaBHOMEpHOE paciipeseseHue
1.4.3 ITokazaTenbHOE pacnpeieneHue, ero napaMmerpbl




144

[lonatne o HOpManbHOM pacnpezaeineHud. IlapameTpsl HOpManIbHOIO
pacupenenenus. Ilpumepbl  ciaydalHBIX  BEJIHMYMH, MOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOIPELIHOCTh U3MEPEHUM, POCT YEJIOBEKA)

1.45 HepasenctBo YeObimeBa. Teopema bepHymnu. 3akoH OGOJBIIUX YHCEIL.
Br16opounslii MeTol U3MEpeHusi BeposiTHOCTEH. Ponb 3akoHa O0bIINX
YuCeN B HaAyKe, MPUPOJIe U 00IIECTBE

1.4.6 KoBapuanus nByx cinyuaiiHeix BeianuuH. [loHsiTHE 0 KOApduMEHTE

koppernsiui. CoBMecTHbIE HAOMIONCHHUS JBYX CIIyYalHBIX BEIHYWH.
Br16opounsrii ko3 dunmenT koppensin

2 Moayas «I'eomerpus»
2.1 | I'eomerpuueckue Qurypsl
211 Qurypsl 1 uUX u300pakeHus (Kyo, nupamuaa, npusma). OcCHOBHbIE
MOHSTHSI CTEPEOMETPUH U X CBOMCTBA
21.2 Ceuenus ky0a u TeTpa’ipa
2.1.3 N300pakenue npocTelnx NpoCTPaHCTBEHHBIX (PUTYP HA TIOCKOCTH
214 Tena BpaleHusi: INHAP, KOHYC, cepa u map. OCHOBHbIE CBOICTBA
MPSIMOTO KPYTrOBOTO IMJIMHAPA, IPSMOT0 KPYTOBOTO KOHYCa
2.15 N300pakenue Ten BpalieHus Ha MII0CKOCTH
2.1.6 VYceu€Hubiil KOHYC
2.1.7 CedeHus TeN BpallleHHS TIIOCKOCTHIO. Pa3BEépTKa UIMHIpA U KOHYCa
2.2 N3mepenus u BEIYUCICHUS

221 [Ipocreiinie kKoOMOMHAIIMNM MHOTOIPAHHUKOB U TeJl BPAILlEHUs MEXIy
coboii. HaxoxieHne 21eMeHTOB MPOCTPAHCTBEHHBIX (DUTYP

2.2.2 [Tnomaae IMOBEPXHOCTH MPSMOTO KPYrOBOTO IHJIMHAPA, IMPSIMOTO
KPYTOBOTO KOHYCa M IIapa

2.2.3 O0BEM TUpaMuabl U KOHYCa, TPU3MbI U IinHapa. O0bEM mapa

224 [Tomo6HbIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXTY TUTOIIAISIMH

MOBEPXHOCTEH U 00bEMaMH MTOJOOHBIX TEIl




Pa3nen 2. Yruy0€éHHbIH YPOBEHb

1. IlepeyeHb pacnpeaeJéHHBIX M0 KJIaccaM NPoOBepsieMbIX TPeOOBaHUM
K pe3yJIbTaTaM OCBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbI CPeHEro

o01rero od0pa3oBaHus 10 MaTeMaTHKe

Tpeboanuss ®I'OC k pe3ynbTaraMm OCBOEHHUS OCHOBHOM 00pa3oBaTesbHON

MpOrpaMMbl  CcpeaHero  oOmero  oOpa3oBaHHUS  OINEpaAIMOHATN3HPOBAHBI
H PaCIIpCaCJICHEI 11O KiIacCaM.
10 KJ1ace
Kon Kon IIpoBepsiemble pe3yJibTaThl
pa3- | mnpose-
Aesa | psemMoro
Tpedo-
BaHUsl
1 Mopyab «Ajdredpa u Ha4aJa MAaTEMaTHYeCKOr0 AHAJIU32)
1.1 CBoOO/IHO omepupoBaTh MOHATHUSMHU: KOHEYHOE MHOMXECTBO, DJIEMEHT
MHO)XECTBa, IOJMHOXECTBO, IIepecedeHre, OO0beIUHEHHE U Pa3HOCTh
MHOKECTB, YHCJIOBbIE MHOXECTBA Ha KOOPAWHATHOM NpPSIMOH, OTPE30K,
WHTEpBaJI, TMOJYHHTEPBaJ, MPOMEKYTOK C BBIKOJIOTON TOYKOMW, rpaduueckoe
IIPEJCTABICHUE MHOKECTB HA KOOPIMHATHOM IJIOCKOCTH
1.2 3aaBaTh MHOXECTBA MIEPEUNCICHUEM U XapaKTEPUCTHUYECKUM CBOHCTBOM
1.3 OnepupoBaTb  NOHATUAMHU:  YTBEpXKAEHUE, OTPHULIAHUE  YTBEPXKICHMUS,
UCTUHHBIE U JIOXKHBIE YTBEP)KJICHMS, NPUYMHA, CIEJCTBHE, YAaCTHBIN ciydail
00I1ero yTBep)KIeHHs, KOHTPIIPUMEp; IPOBEPATh NPUHAAIEKHOCTD IEMEHTA
MHOJKECTBY
1.4 Haxomute mepecedyeHne u oObEAMHEHHWE MHOXKECTB, B TOM 4YHCIE
IPEICTaBICHHBIX rpauyecky Ha 4YHCIOBOM NPAMOW M Ha KOOPAWHATHOM
IUIOCKOCTH
1.5 IIpoBoaNTE NOKa3aTenbHbIE PACCYKICHHUs sl OOOCHOBaHMSA HMCTUHHOCTHU
YTBEPKICHUIN
1.6 Hcnonps3oBaTh 4MCIOBBIE MHOXKECTBA Ha KOOPIMHATHOM HpsAMOM M Ha
KOOPJAMHATHOM IJIOCKOCTH JUIsl ONMCAHUS pealIbHBIX IIPOLIECCOB U SIBJICHUMN
1.7 [IpoBoaNTE JOKa3aTeNbHbIE PACCYXKACHUS B CUTyalUsX [OBCEIHEBHOMN
YKU3HU, IPU PEIICHUU 3a/1a4 U3 APYTUX MPEIMETOB
1.8 CBo60oHO omepupoBaTh MOHATUAMHU: HATypaJIbHOE YHCIO, MHOXECTBO
HaTYpaJbHBIX YUCEJ, LIEJIO€ YHUCII0, MHOKECTBO LIEJIbIX YHCEI, OOBIKHOBEHHAs
npoOb, JecsaTh4yHas ApoOb, CMEIIAHHOE YHUCIIO, PAlMOHAIBHOE YHUCIIO,
MHO’KECTBO PallMOHAIBHBIX YUCEJN, HPPALUOHAIBHOE YUCIIO, KOPEHDb CTENECHU
N, JECUCTBUTEIBHOE  YHCIIO, MHOXECTBO  JEHCTBUTEIBHBIX  YHCEI,
TEOMETpPUYECKass WHTEpIpETalisl HaTypaJlbHbIX, LENbIX, PalUOHAIBHBIX,
JEVCTBUTEIBLHBIX YHCEI
1.9 ITonuMaTh ¥ OOBSCHATH pa3HUIy MEXIY MO3UIMOHHONW M HEMNO3ULHOHHOM
CHUCTEMAaMM 3aIlMCH YUCEIl
1.10 Jloka3pIBaTh M MCIOJB30BaTh NMPU3HAKU JIEIMMOCTH CYMMBI U IIPOU3BEICHUS
IIPY BBITIOJIHEHUH BBIYMCIICHUHN U PEILICHUH 3a7a4
1.11 BbBINONIHATE ~ OKPYIJI€HHE  pallMOHAJIbHBIX W HMPpAalMOHAIBHBIX  YHCEN
C 3aJJaHHON TOYHOCTBIO




1.12

CpaBHMBATh ACHCTBUTEIbHBIC YUCIIA PA3HBIMU CIIOCOOAMU

1.13

YnopspounBaTh  4HMcla, 3allMCaHHble B BHJIE  OOBIKHOBEHHOMU
U IECITUYHONH  JpoOu, 4YwWcia, 3alUCaHHbIE C  HCHOJIb30BaHHEM
apu(METHUECKOTO KBaJIpaTHOTO KOPHs, KOpHEH cTeneHei 0obiie 2

1.14

Haxomuts HOJl n1 HOK pa3HpiMu ciocobaMy M MCNOJb30BaTh UX MHpU
pelieHnHt 3a1a4

1.15

BbInosiHATE BBIYMCIIEHUS U IPEOOpa30BaHUs BBIPAKEHUH, COJIEpKalINX
JICMCTBUTEIIBHBIC YHCIIA, B TOM YUCJIE KOPHHA HATYPAJIbHBIX CTECIICHEN

1.16

BrimonnssaTe CTaHJapTHbIE TOKJIECTBEHHBIE peoOpa3oBaHus
TPUTOHOMETPUYECKUX, JorapupMUIECKUX, CTCIICHHBIX,
VPPALMOHAIBHBIX BBIPAKCHUI

1.17

BoinonHATE 1 OOBSCHATH CpaBHEHUE PE3YJIbTaTOB BBIYHUCICHUHA IpU
pEelIeHUH MpakTUYEeCKUX 3aJady, B TOM 4YHUCJIE MPUOIMKEHHBIX
BBIUMCIICHUH, UCIOJIB3Ys pa3Hble CIOCOObI CpaBHEHUI

1.18

3aHI/ICI>IBaTI), CpaBHUBATb, OKPYIJIATH YHUCIOBBIC JaHHBIC PCAJIBHBIX
BCJIMYHMH C UCIIOJIB30BAHUCM PA3HBIX CUCTEM M3MCPCHUSA

1.19

CBoOOHO  omepupoBaTh MOHSATHUSIMU: YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCHJIBHBIE YPAaBHEHUS M HEPABEHCTBA, YPAaBHEHUE, SIBIISIFOLICECS
CJIEICTBUEM JIpYyroTO YPAaBHEHUs, YPaBHEHMs, PAaBHOCUJIbHBIE Ha
MHO>KECTBE, PAaBHOCUJIbHBIE IIPe0Opa30BaHuUs ypaBHEHHM

1.20

Pemrate pasHble BUIBl YpaBHEHHH M HEPAaBEHCTB M UX CHCTEM, B TOM
YHClie HEKOTOpPbIE YpaBHEHMsI TPEThel U YeTBEPTOU CTemneHel, TpoOHO-
panyOHAIBLHBIE

1.21

3HaTb OCHOBHBIE THUIIBI TPUTOHOMETPUYECKUX, TOKA3aTEIbHBIX,
Jorapu(MHUUECKUX,  HppallOHalbHBIX,  CTENEHHBIX  ypaBHEHUH
U HEpAaBEHCTB, BJAJETh CTAHJAPTHBIMH METOJaMH MX peIlleHui
Y IPUMEHSTH UX [IPH pEIIeHUH 3aa4

1.22

[IpumensaTh Teopemy be3y k peleHnio ypaBHEHH

1.23

[IpumensaTh Teopemy Buera st pemieHus HEKOTOPBIX YpaBHEHUM
CTEIEHHU BbIIIIE BTOPOH

1.24

Hcnonb30BaTh METOJ UHTEPBAJIOB JJIsl PEUICHUS] HEPABEHCTB, B TOM
yHclie IpoOHO-pallMOHANBHBIX U BKIIIOYAIONINX B ce0s UppallioHaIbHbIe
BBIPXKEHUS U Jpyrue HernpepbiBHbIC GYHKUINN

1.25

BJ'Ia,Z[CTB Pa3sHbIMH METOAaMU A0Ka3aTCIILCTBA HEPABCHCTB

1.26

CocTaBisaTh U pellaTh YpaBHEHHs, HEPAaBEHCTBA, UX CHUCTEMBI NPHU
pellIeHUH 33124 10 IPYTUM yueOHBIM MpeaMeTaM

1.27

BreimonssaTs OLICHKY npaBnonoz[06n;1 PE3YyJIbTaTOB, IIOJTYYAaCMBbIX IIPU
PELIICHUU PA3JIMIHBIX ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM IIPpH
pCeHICHNU 3a4a4 110 APYTI'UM y‘le6HBIM npeamMecTam

1.28

CocTtaBiiaTh YpaBHCHUEC, HEPABCHCTBO WJIM UX CUCTEMY, OIIMCBIBAIOMIUC
pPCAIbHYIO CUTYyAllUI0 WJIN NPUKIIAJHYIO 3aJlaqy, UHTCPHPCTUPOBATH
IMOJIYYCHHBIC PC3YJIbTAThHI

1.29

Hcnonp3oBaTh nporpaMMHbIC CpEACTBA IIPU PEIICHHUU OTACIBbHBIX
KJIaCCOB ypaBHeHI/Iﬁ 1 HCPABCHCTB




1.30

Bnanerr MOHATUSMHU: 3aBUCUMOCTh BEIHYUH, (YHKIHS, apryMEHT
U 3HadyeHue (pyHKUMHU, 00JacTh ONpEAETICHUS M MHOXKECTBO 3HAUCHHI
¢ynkun, rpadguk 3aBucuMocTH, rpaduk (yHKIMH, HYTH (YHKIHH,
IPOMEXYTKA  3HAKOMOCTOSIHCTBA,  BO3pAacCTaHME  HA  YUCIOBOM
IPOMEXYyTKe, yObIBaHME HA YHCIOBOM MPOMEXYTKE, HauOoJbIIee
M HaWMEHbIIee 3HaueHWs (QYHKIUKM Ha YHCIOBOM IPOMEXYTKE,
nepuoauveckas (QyHKIUS, TMEPHOJA, ACHMIITOTa, YETHAs W HEUETHAS
¢yHkun, oOpaTHas (GYHKIUS; YMETh NPUMEHATh JTH TMOHATHS MpPH
pelIeHn  3a1a4

1.31 Bnagers moHsATUSMU: TMOKa3aTelbHas, JorapugMmuueckas, CTEIEeHHas
U TPUTOHOMETpUYECKHe (YHKLIUHU; CTPOUTh TpaduKd ITHX (YHKIUH
¥ YMETh IPUMEHSTh UX CBOMCTBA NPU PEHICHUH 3314

1.32 [IpumensaTr npu pelmieHuu 3a7ad  CBOMCTBA (PYHKLIMN: UETHOCTb,
NEPUOJUYHOCTb, OTPAHUYEHHOCTh, MOHOTOHHOCTD

1.33 Bnagerp nmoHATHSMU: YHMCIIOBas MOCIEA0BATEIbHOCTD, apupMeTHyecKas
U T€OMETpUYecKasi MPOTrpeccHst

1.34 [IpumeHsTh Npu pelieHny 3a1a4 CBOMCTBA U MPU3HAKH apu(METHIECKON
Y TEOMETPUYECKON IPOTPECCUI

1.35 Pemrats pa3Hble 3aja4uM MOBBINIEHHON TPYIHOCTH

1.36 AHanmM3upoBaTh YCIOBHE 3allaud, BHIOMPATh ONTHMAIBHBIA METOJ
pelIeHHs 3a/1a4M, pacCMaTpUBas Pa3IMyHbIe METO/IbI

1.37 Crpoutrb MoOJeNnb pelieHus 3aJadd, MPOBOJAUTH JOKa3aTellbHbIe
paccyXJAeHHUs NPU pEelICHUN 3a/1a4H

1.38 Pemats 3amaun, TpeOyromue nepebopa BapuaHTOB, MPOBEPKU YCIOBUH,
BbI0OpA ONTUMAIBHOTO pe3yibTaTa

1.39 AHanu3upoBaTb U HMHTEPHPETUPOBATh  IOJYYEHHBIE  PELICHUS
B KOHTEKCTE YCJIOBMS 3a7a4uM, BEIOMpPATh pellieHHs], He IPOTUBOpEYAIie
KOHTEKCTY

1.40 [lepeBoauTh TIpW pelieHWH 3aaadd MH(OpMAIUio U3 OJHOH (HOPMBI
3allUCU B JIPYTYI0, UCHOJb3Yys MPH HEOOXOIUMOCTH CXEMbI, TaOIMILIbI,
rpauKu, 1uarpaMMel

1.41 Pemate npaktudeckue 3a1a4u ¥ 3a1a4u 10 APYIUM IpeaMeram

Moayab «I'eomeTpusi»

2.1 Braners reoMeTpHMuYeCKMMH — TOHSTHUSMH TP PELICHUH  3a1ad
¥ TIPOBEJICHUH MAaTEMAaTHUECKUX PACCYKJICHUI

2.2 Wmets npescTaBieHns 00 akCHoOMax CTEPEOMETPUH U CIEICTBUAX M3
HHX M YMETh PUMEHSTh UX IPU PEUICHUH 33134

2.3 OnepupoBaTh MOHATUAMU: IPU3MA, Mapajuleenunes, IPsIMOYTOJIbHbIN
napaJulelienuIe 1, MMpaMuia, BUIbI MUPAMUI, TETPadap, ABYTPAHHBIN
yroa

2.4 Vmets npencraBieHue O MpaBUIbHBIX MHOTOTPAHHUKAX

2.5 HccnenoBath yepTexu, BKIOYas KOMOMHAUWU (UTYp, H3BIIEKATh,
UHTEPIPETHPOBATh U MPeoOpa30BbIBaTh HH(OPMALINIO, TPEICTABICHHYIO
Ha YyepTexax

2.6 WmeTs npencTaBieHre O CKPELIMBAIOIIUXCA HPSMBIX B IMPOCTPAHCTBE
U YMETb HaXO0JIUTh YT0JI U PACCTOSIHME MEXKY HUMHU

2.7 [IpuMeHsATH, TEOpeMbl O MapaVIENbHOCTH MPSAMBIX U IJIOCKOCTEH

B ITPOCTPAHCTBC IIPU PCUICHUHU 3a1a4




2.8

OnepupoBaTh NOHATUAMHU: NEPHIEHAUKYISIPHOCTh IPSIMON U IJIOCKOCTH,
paccTosiHie MEXIy (UrypamMH B MPOCTPAHCTBE, OOIIUI MEPICHIUKYISIP
JBYX CKPELIMBAIOIIMXCSA MPSIMBIX, YIOJ MEXAY HPAMOU U INIOCKOCTBIO,
YroJl MEXAYy IUIOCKOCTSMH, IEPIEeHIUKYISIPHbIE IUIOCKOCTH; YMETh
IIPUMEHATh UX IIPU PELICHUU 3a]a4

2.9 YMeTs GOopMyIUpPOBATH U TIOKA3BIBATH TEOMETPUICCKHIE YTBEPIKICHHUS

2.10 Bragers moHATHEM IIOMIAJN MOBEPXHOCTEH MHOTOI'PAHHUKOB M YMETh
MPUMEHSITh €T0 TIPH PEIICHUH 33124

2.11 Nmets npencraBienue o Teopeme Disepa

2.12 Pemiate 3agaun reoMeTpUUECKOro COJEpKaHMUsS, B  TOM YHUCIE

B CHUTyallHsiX, KOTJla aJrOPUTM PELICHUS] HE CIEIyeT SIBHO U3 YCJIOBUS,
BBITIOJTHATh HEOOXOAMMBIC I PEIICHUs] 3a/a4dl  JOTOJHUTEIbHBIC
MOCTPOEHHS, UCCIIEIOBATH BO3MOKHOCTh MPUMEHEHHUS TeOpeM U (HopMyJT
JUISL pEUIEHUs 3a]1a4

MeToabl MAaTEMATUKH

3.1

Hcnons30BaTh OCHOBHBEIC METObI J0Ka3aTcjIbCTBA, IMPOBOINTDH
J0Ka3aTCJIbCTBO M BBIMMOJHATHE OIIPOBCPKCHUC

3.2

[IprMeHAT OCHOBHBIE METOJBI DPEIICHHMS MaTEeMaTHYECKUX 3a7ad Ha
OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE,
XapaKTEepPU30BaTh KPACOTY M COBEPIICHCTBO OKPYXKAIOLIETO MHpa

Y IPOU3BEJICHUIN UCKYCCTBA

3.3

[IpuMensaTs mpocTEelmMe MPOrpaMMHBIE CPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEHICHUN MAaTEMAaTHYECKHX 3a1a4

3.4

[Tosb30BaThCs  MPUKIQJAHBIMU  TIporpaMMaMd M IporpaMMaMu
CUMBOJIBHBIX  BBIUMCIIEHHWN [UIS  MCCIAEHOBAHUS  MATEMATHYECKUX
00BEKTOB
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RJacc
Kox Kox
pas- NpoBe-
Aena | pseMoro IIpoBepsiemble pe3yJIbTaThI
Tpedo-
BaHusl
1 Mopyab «Ajdredpa 1 Ha4aJa MATEMaTHYeCKOr0 AHAJIHU32)

1.1 OniepupoBaTh MOHATUAMU: KOMILJIEKCHOE YMCIIO, MHOXKECTBO KOMILIEKCHBIX
qrcen

1.2 CocTaBiiTh M OLIEHHWBATh Pa3HbIMHM CHOCOOAMHU YHCIIOBBIE BBIPAXKEHUS MPU
pelIeHNH MPAKTUYECKHX 3a/1a4 1 33124 U3 JPYruX y4eOHBIX MTPEIMETOB

1.3 [lonnMaTh CMBICT TEOpeM O PpPaBHOCHJIBHBIX H  HEPaBHOCHIBHBIX
peoOpa3oBaHUAX YPABHEHUH M YMETh MX TOKA3bIBATh

1.4 Brnanets MeTomaMu pemieHus ypaBHEHHIA, HEPABEHCTB M UX CHUCTEM, YMETh
BBIOMPATh METOJ] pelIeHNsI 1 00OCHOBBIBATh CBOW BBIOOD

1.5 Pemars anrebpanyeckue ypaBHEHHS U HEPABEHCTBA U MX CHUCTEMBI
C IapaMeTpaMHu anreOpandecKuM U rpauaeckumM MeToaaMu

1.6 Pemrate ypaBHEHUS B LENBIX YHACITAX

1.7 N300paxkaTh Ha TUIOCKOCTH MHOXKECTBA, 3a/laBacMble YPaBHEHUSIMH,
HEPaBEHCTBAMH U X CHCTEMaMU

1.8 CB00OOIHO HCTOJB30BaTh TOXKJICCTBEHHBIE MPEOOpa30BaHUS MPH PEIICHUH
YpaBHEHUH U CUCTEM YpaBHEHUU

1.9 CocTaBiiTh U pelath ypaBHEHHsI, HEPAaBEHCTBA, UX CUCTEMBbI IPU PELICHUH
3a/1a4 1o APYruM y4eOHBIM MpeaMeTaM

1.10 BrIMOHATE  OLIGHKY TPaBAOMOI00MST PE3yJbTaTOB, MOJYy4aeMbIX IIPHU
pELICHUN PA3JIMYHBIX YpAaBHEHUM, HEPABEHCTB U UX CHUCTEM IPH PEIIECHUU
3a/1a4 1o APYruM y4eOHBIM MpeaMeTaM

1.11 CocTaBiaTh U peliaTh ypaBHEHHs] U HEpPaBEHCTBA C MapaMeTpamu IMpu
pELICHNH 3aJa4 [0 IPYTUM y4eOHBIM IpeIMeTam

1.12 [IpuMeHsTH pU pelIeHUH 3a/1a4 MpeoOpa3oBaHus IPaGuKoB HYHKIIHMA

1.13 Onpenenarpy mo rpagukaM MW HUCIOJB30BATh JUIA PEHICHUS MPUKIAIHBIX
3a/lay CBOMCTBA pealbHBIX MPOIECCOB M 3aBHUCUMOCTEH (HauOoJsbLINE
Y HaMEHbIIUE 3HaYCHHUs], IPOMEXYTKU BO3pacTaHUsl U YObIBaHUS (QYHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, ACHMITOTHI, TOYKHU Meperuda, MepHo
U T.I1.)

1.14 NuTepnpeTrupoBaTh CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOM
CUTYaIuu

1.15 Omnpenenars no rpadukaM MPOCTEHUIINE XAPAKTEPUCTHKU IMEPHOTUIECKUX
IPOILECCOB B OHOJIOTUH, OKOHOMHKE, MY3bIKE, paIHOCBSI3U U JIp.
(ammuTya, NEpHO U T.11.)

1.16 Brnaners nonatuem oOpaTHON (YHKIMM;, NPUMEHATh 3TO MOHATHE MpPU
peLIeHUH 3a71a4

1.17 Brnagets moHsiTueM O6eCKOHEYHO yOBIBAIOIIEH T€OMETPHUYECKON MPOTpeccuu
Y YMETh IPUMEHSTH €r0 IPH PEIIeHUH 3a/1a4

1.18 IIpumensTs U1 peleHns 3a4a4 TEOPUIO ITPENIENOB




1.19

BJIaI[eTL IIOHATHUIMHAU 6GCKOHGLIHO 60JIBL[II/IX nu 6CCKOHC‘-IHO MaJIbIX
YUCJIIOBBIX HOCHGHOBaTeHLHOCTeﬁ nu yMeTB CpaBHI/IBaTB 6CCKOHC‘-IHO
0oJIbILIME U OECKOHEUHO MAJIble MMOCIEN0BATENBHOCTH

1.20 Brnanets moHsTHAMU: TIpOM3BOJIHAS (YHKIMU B TOYKE, MPOU3BOIHAS
byHKIIH

1.21 BoruncnsaTe Ipou3BoAHbIE 3JIEMEHTAPHBIX QYHKIMHA U UX KOMOUHALUN

1.22 HccnenoBath GyHKIIMH HA MOHOTOHHOCTD M OKCTPEMYMBI

1.23 Crpouth TpapuKy ¥ NPUMEHSTh MX K PEIICHUIO 3a7ady, B TOM YHUCIIE
C MapaMeTpomM

1.24 Bnagers mnonsTHMeM KacaTelbHONW K rpaduky QYHKIUM U yMETh
NPUMEHSTH €0 P PEIICHUH 3a7a4

1.25 Brnagersp nmonsTusiMu: nepBooOpasHas (QYHKUMS, ONPEeEHHBIN
UHTETpal

1.26 [Ipumensts TeopeMmy Hplorona —JleliOHuna u e€ ciencTBus Ais
pereHus 3a1a4

1.27 Pemrats npuknaaHeie 3a1a4u M0 OUOJIOTHH, (PU3UKHU, XUMHUH, IKOHOMHUKHU
U JPYrHX TIpeAMEeTaM, CBSI3aHHBIE C HCCIEAOBAHHEM XapaKTEPUCTUK
MIPOIIECCOB

1.28 WNHuTepnpeTupoBaTh NOJyYEHHBIE PE3YIbTATHI

1.29 OnepupoBaTh ~ OCHOBHBIMH  OTIMCATENFHBIMH  XapaKTEPHUCTUKAMU
YHCIIOBOTO HAOOpa, MOHATHEM TeHEPaTbHONW COBOKYITHOCTH W BBIOOPKH
U3 Heé

1.30 OmnepupoBaTh MOHATHAMHU: YAaCTOTa M BEPOATHOCTH COOBITHS, CyMMa
Y IPOU3BEJICHUE BEPOSITHOCTEN; BBIUYMCIATH BEPOATHOCTU COOBITHH Ha
OCHOBE I10/ICUETa YKCIIa UCXO0B

1.31 Brnamete OCHOBHBIMH TOHATHSIMH KOMOWHATOPHUKA H YMETh HX
IPUMEHSTH IPU PEIICHUN 3a/1a4

1.32 Nmets npeacTaBieHue 006 OCHOBaX TEOPHH BEPOATHOCTEH

1.33 BrraucasaTe namM O1leHUBaTh BEPOSTHOCTH COOBITHH B PEATbHON KU3HH

1.34 Br1OupaTh METOIBI OIXOIAIIETO MPEACTABICHHUS M 00paObOTKH JTaHHBIX

1.35 Hmers npencraBieHHe O AUCKPETHBIX W HENPEPhIBHBIX CIIy4alHBIX
BEJIMYMHAX U PACHPEAEICHUAX, O HE3aBUCUMOCTH CIIy4ailHbIX BEJTMYUH

1.36 HMmeTh mpencTaBieHUe O MaTeMaTHMYECKOM OXKHJIAHUM M JUCIIEPCUU
CJIy4aiHbIX BEIUYHH

1.37 HMmeTh mpencTaBlieHME O COBMECTHBIX paclpeliesIeHUusIX ClydaiHbIX
BEJIMYMH

1.38 [Tonumath cyTh 3akoHa OOJIBIIMX YHCET W BBIOOPOYHOIO METOJA
U3MEPEHUs BEPOATHOCTEH

1.39 Hmets mpeacraBieHue O HOPMaJbHOM pAacHpeleieHUH U IpuMepax
HOPMAaJIbHO pacnpeAeaEHHbIX CIydaiHbIX BEJIMYUH

1.40 WmeTtsb npeacTaBieHre 0 KOppessiuy CIydyaiHbIX BETUUYUH

Moayasb «I'eomerpus»

2.1 CamocToaTrensHOo  (GOPMYIHUPOBATh  OMNpPEACTCHHS TE€OMETPHUYECKHUX
¢uryp, BBABUraTh THUINOTE3bl O HOBBIX CBOMCTBaX M MpH3HAKAX
reoMeTpuueckux ¢uryp u 0OOCHOBBIBATH WJIHM OINpOBEpPrarh uX,
000011aTh UM KOHKPETH3UPOBATh pE3yabTaThl Ha HOBBIX KJaccax
buryp, mMpoBOIUTH B HECIOXKHBIX CIy4asX KilacCU(puKanui ¢GUryp mo
Pa3TUYHBIM OCHOBAHUSM

2.2 Brnagers noHsaTHsIME: 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJ BPAIICHHUS;
MPUMEHSITh UX TIPH PEIICHUH 3a7a4

2.3 Bragers mOHATUSAME: BEKTOPHI, UX KOOPIUHATHI

2.4 YMeTh BBINOJHATH OTIEpAIUH HaJl BEKTOPaAMHU




2.5

Hcnonp30BaTh CKaJIIpHOC MMPOU3BCACHNUEC BCKTOPOB IIPU PCIICHUHN 3a4a4

2.6 [IpumeHsAT, ypaBHEHHE IUIOCKOCTH, (OPMYTy pACCTOSIHHS MEXIY
TOYKaMU, ypaBHEHHE C(ephl IPH PEUICHUHN 33134

2.7 [IpuMeHsSTh BEKTOPBI U METOI KOOPAMHAT B MPOCTPAHCTBE MPHU PEIICHUU
3az1a4

2.8 YMeTh CTpOUTH CEYEHHs] MHOTOTPAaHHUKOB C  HCIIOJIb30BAHUEM
Pa3IMYHbIX METOJIOB, B TOM YHCJIE U METO/Ia CJIEJIOB

2.9 YMeTh NpUMEHSTh NapauleIbHOE MPOEKTUPOBAHUE I M300pakKeHUs
¢duryp

2.10 Bnagerh NOHATUSAMU: OPTOrOHATIBHOE IPOEKTUPOBAHNE, HAKIIOHHBIE U UX
MPOCKIIMU; YMETh MPUMEHSITh TEOPEMY O TPEX MEPIECHAUKYISpax MpH
pelIeHnH 3a/1a4

2.11 Nmets npencTaBieHuss 0 BIKMCAHHBIX M OMUCAHHBIX cepax U ymeTh
NPUMEHSITh UX TIPH PEIICHUN 33714

2.12 Bnanets nonstusiMu: 006€M, 00bEMBI MHOTOTPAHHUKOB, TEJ BPAICHUS;
MPUMEHSITh UX TIPH PEIICHNN 337124

2.13 Nmets mipencraBieHre 0 pa3BEPTKE HUIMHApPA M KOHYyCa, IJIOLIAIH
TOBEPXHOCTH IIJIMHJpA U KOHYCa; YMETh MPUMEHSITh WX TPH PEIICHUU
3a/a4

2.14 Nmets npencTaBienue o miomaau chepsl 1 yMeTh NPUMEHSTh €ro Mnpu
pelIeHnH 3a1a4

2.15 YMeTp pemiath 3a7adyd Ha KOMOWHAIIMM MHOTOTPAHHHUKOB W Tl
BpalllCHUS

2.16 WNmeTh mpencTaBieHne O TMOJ00MH B MPOCTPAHCTBE M YMETh peIriaTh
3a]a4ld Ha OTHOIIEHHE 0OBEMOB M IUIOIIAJCH MOBEPXHOCTEN MOAOOHBIX
uryp

2.17 CocTaBiTh € HCIOJB30BAHUEM CBOMCTB T'E€OMETPHUYECKHX (GUTYP

MaTeMaTHYeCKUe MOJAEIH JJIsl PellieHus 3a1a4 MPaKTUIECKOro XapaKrepa
U 3a/a4 W3 CMEKHBIX JUCUUIUIMH, HCCIEAOBATh IMOJIYYEHHbIE MOJIEIU
U UHTEPIPETUPOBATH PE3YIIbTAT

Metoabl MaTEMaTUKH

3.1 Hcnonb30BaTh  OCHOBHBIE  METOJBI  JIOKA3aTeNbCTBA, IPOBOJIUTH
JTOKa3aTeNIbCTBO U BBITIOJIHATEH ONPOBEPIKEHHE

3.2 [TprMeHsSITh OCHOBHBIE METObI PELICHUS MAaTEMaTHUYECKUX 3a7a4

3.3 Ha ocHoBe MaremMaTH4ecKHX  3aKOHOMEpPHOCTEH B  MIpHUpoje
XapaKTepu30BaTh KpacoTy U COBEPIICHCTBO OKPYKAIOILIEro MHpa
U MPOM3BEJICHHI NCKYCCTBA

3.4 [IpumeHsTh mpoCTEllIMe MporpaMMHBIE CpPEACTBA U AJNEKTPOHHO-
KOMMYHUKAIIHOHHBIE CHUCTEMBI IIPH PEILICHUU MaTeMaTHYECKUX 3324

3.5 [Tonb3oBaThcsi  MPUKIAAHBIMA  OpPOrpaMMaMd W [POrpaMMaMu

CUMBOJIBHBIX  BBIUMCIIEHHWM [UIS  MCCIEOOBAHUS  MATEMATHUYECKUX
00BEKTOB




10

2. llepeyeHb pacnpeaeéHHBIX M0 KJIACCaM NPOBepPSeMbIX 3J1eMEHTOB
COep:KAHMA 110 MATEMATHKeE

[lepeuens pacnpenaenéHHBIX MO KJIaccaM 3JIEMEHTOB COJIEP)KaHUs COCTABICH
Ha ocHoBe [IpumepHON OCHOBHOW 00pa30BAaTENbHON MPOrpaMMbl CPEIHETO
oOmero  oOpa3oBanusi  (ogoOpeHa  pemieHueM  (eaepalbHOrO  y4yeOHO-
METOJUYECKOr0 OObeNUHEHUusT Mo oOmeMy oOpa3oBaHuI0 (IIPOTOKOJI  OT
28.06.2016 r. Ne 2/16-3)).

KRJIacc
Kon Kon
pas- npose-
IIpoBepsiemMble 371eMeHTHI COAEPKAHUS
Aena | psieMoro
3JIeMeHTa
1 Mopyab «Ajdredpa U Ha4ajJa MAaTeMaTHYeCKOr0 AHAJIU32)
1.1 | Yucna u BeIpaskeHuUs
1.1.1 Pemenne 3agayu ¢ HMCIONB30BAHUEM CBOMCTB YHCEI M CHCTEM CUMCIICHUS,
JETUMOCTH, JTOJIEN U YacTeM, MPOLIEHTOB, MOJYJIECH YHCENT
1.1.2 Pemrenne 3amady ¢  WCHONB30BAaHMEM CBOWCTB CTENEHEW M KOPHEW,
MHOTOYJIEHOB, TIPEOOpa30BaHNN MHOTOWICHOB W JPOOHO-pAIMOHAIBHBIX
BBIpAKEHUI
1.1.3 Mopynb unciia ¥ €ro CBOMCTBa
1.1.4 OcHoBHass Teopema apudmernku. OcCTaTKu W CpaBHEHHUS. AJTOPUTM
EBxmmpna. Kuraiickas teopema 00 octatkax. Mamas Teopema Depma.
g-u4HbIe cUcTEeMbI cuncienus. yHkusa Dunepa, Yuciio U cymMa JeauTenen
HaTypaJIbHOTO YKClia
1.1.5 Crenenb ¢ IeHCTBUTEIBHBIM ITOKa3aTeJIeM, CBOMCTBA cTereHu. Uucno €
1.1.6 Jlorapudwm, cBoiictBa jorapudma. JlecITHUHbIN U HATYpaJlbHBIN JOrapudM.
[IpeoOpaszoBanue norapuMUUECKUX BbIpAKEHUI
1.1.7 Pemenue 3a1a4 ¢ ucnosib30BaHuEM IrpajlyCHONM MEphI yria
1.1.8 Pannannas Mmepa yria, TPUTOHOMETPHUUECKast OKPY>KHOCTb.

Tpuronomerpuueckue pyHKIUU Yucen U yrioB. Popmysbl MPUBEACHUS,
CIIOXEHHSI ~ TPUTOHOMETpUYEeCKMX  (YHKIUH,  (GOopMyabl  JBOHHOIO
U MOJIOBUHHOTO  aprymeHTa. [IpeoOpa3oBanue  CyMMbl,  Pa3HOCTU
B IIPOM3BE/ICHUE TPUTOHOMETPHUYECKUX (PYHKIUN, 1 HA0O0POT

1.2 | YpaBHeHHS 1 HEPABEHCTBA

1.2.1 Pemenue 3amau Ha JOBUMKEHHE M COBMECTHYIO pabOTy, CMECH U CIUIaBBI
C MIOMOIIBIO JIMHEHHBIX, KBAJAPATHBIX M JPOOHO-pAIlMOHALHBIX YPaBHEHUH
U UX CUCTEM

1.2.2 Pemenue 3ama4 ¢ MOMOIIBIO YKMCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB
COJHOM TepeMEeHHOH, ¢ MpUMEHEHHWEM H300paKEeHUS  YHCIOBBIX
IIPOMEXKYTKOB

1.2.3 Tpuronomerpruueckue ypaBHeHHA. OIHOPOIHBIE TPUTOHOMETPUYECKHE
ypaBHeHUs. Penienne npocTeimmx TPUroHOMETPUUECKUX HEPABEHCTB

1.2.4 [Ipocreline cucTeMbl TPUTOHOMETPUUYECKUX YPAaBHEHHM

1.2.5 IIpocreiinme nokazarenbHbIE YpaBHEHNS U HEPABEHCTBA

1.2.6 Jlorapugmuueckie ypaBHeHHs] U HEPABEHCTBA




1.2.7

HppanumonaibHble ypaBHEHUS

1.2.8 Pemenue ypaBHeHU B KOMIUIEKCHBIX YMCIIAX
1.2.9 Mertoa UHTEpBAJIOB AJIs PEIICHUS] HEPABEHCTB
1.3 OyHKIIUU

13.1 Pemienue 3a1a4 ¢ UCMOJB30BAaHUEM YHCIIOBBIX (DYHKIHMIA U UX rPadUKOB

1.3.2 I'paduku peanbHbBIX 3aBUCUMOCTEM

1.3.3 Hcnonbs3oBanne CBOWCTB W TpadUKOB JHMHEHHBIX W KBaApaTHYHBIX
¢yHKIMii, 00paTHOW NPOMOPUMOHATBHOCTH H  (QYHKIUH Y =\& .
I'paduueckoe pemieHne ypaBHeHUH M HepaBeHCTB. lcmolsib3oBaHue
oriepanuii HaJl MHO’KECTBAMHU M BHICKa3bIBAHUSIMU

1.3.4 Hcnonp30oBaHne HEpPaBEHCTB M CHCTEM  HEPaBEHCTB C  OJHOU
NIEPEMEHHO, YMCIIOBBIX IPOMEXYTKOB, X O0BbEIMHEHUN U NIEpECEUEHU I

1.3.5 [Ipumenenre mpu pelieHWd 3ajad  CBOMCTB  apU(pMETHYECKOU
Y TEOMETPUYECKOMN MPOTPECCUH, CYMMUPOBaHHUS OECKOHEYHOU
CXOJIAIICHCS] TEOMETPHUECKON TIPOTPECCHH

1.3.6 Hynu QyHKIMHA, IpOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTD

1.3.7 HaubGonpmee u Haumenblliee 3HayeHUs QyHkuuu. [lepuonuueckue
GyHKIIMM W HauMeHbIIWH mepuoa. UETHele W HEUYETHBIE (QYHKIWU.
OyHKIMU «ApOOHAs dYacTh duCiIay Y = {X} U «Ienasd 4JacThb dYHCIIay
y=[x]

1.3.8 [IpeoOpa3zoBanust rpadukoB (QyHKIUN: COBUT, YMHOKEHHE Ha YHCIIO,
OTpa’kK€HHE OTHOCUTENIBHO KOOPAMHATHBIX oceil. ['paduueckne mMeromsl
pelIeHNs] ypaBHEHUH U HEPABEHCTB

1.3.9 TpuroHomerprudeckue (QYHKIMH YHUCIOBOTO aprymMeHTra Y =COSX,
y=sinx, y=tgx, y =Ctg X. CaoiicTBa " rpaduKu
TPUTOHOMETPUUYECKUX (PYHKIUI

14 CraTtucTuka u T€OpHUs BEPOSITHOCTEH

14.1

Pemenne 3a1a4 IPaKTHYECKOI'O COACpKaHHs, CBA3AaHHBIX C JIOTUKOM.
Hcnonn3oBanne Ta6J'II/II_I " ayarpamMm IJid NpeacTaBJICHUA JaHHBIX

1.4.2

Pemenue 3amad npakTUYECKOro COAEPIKaHMSL, CBSI3aHHBIX C aHAIM30M
pEaIbHBIX JAHHBIX, MPEJCTABICHHBIX B TAaOMUYHOU ¢opme, Ha BBHIOOP
ONTUMAJILHOTO BapuaHTa

1.4.3

Pemenne 3amau  Ha TNpPUMEHEHUE OMUCATENBHBIX XapaKTEPUCTHK
YHCIIOBBIX HA0OOPOB: CPEAHMX, HAUOOJBIIETO0 U HAMMEHBIIIETO 3HAYCHUS,
pa3Maxa, AUCIePCUH U CTaHJApTHOTO OTKJIOHEHHUsS. Brluncienue 4actoT
U BEPOSITHOCTEH COOBITUI

1.4.4

Brruucnenue BepOHTHOCTeﬁ B OIIbITax C PaBHOBO3MOKHBIMHA
QJICMCHTAPHBIMH UCXOJaMU. Hcnons3oBanue KOM6I/IHaT0pI/IKI/I

1.4.5

Bbruncnenue BeposiTHOCTEH He3aBUCUMBIX COObITHH. lcmonb3oBaHue
GopMynbl  CIOXKEHHS BEpOSITHOCTEH, JAuarpamm Diinepa, JAepeBa
BepOsITHOCTEH, popmyibsl bepHyiu

1.4.6

BepOHTHOCTHOG MMPOCTPAHCTBO. AKcHOMBI TCOpHUHU BCPOHTHOCTGI\/’I

1.4.7

YcnoBHas BeposaTHOCTb. IIpaBuino ymHokeHUs BeposTHOcTerd. Dopmyna
nosHou BepostHocTU. Popmyina baiieca




1.4.8

JuckpeTHble cinydailHble BEJIMYMHBI U pacnpeneneHus. COBMECTHBIC
pacnpenenenus. PacnpeneiieHue cymMMbl U TPOU3BEICHUST HE3aBUCHUMBbIX
CIy4yalHbIX BEJIWYMH. MaTeMaTH4ecKoe OXHUIAHUE W JUCIIEPCUS
CIIy4allHOM BEIWYMHBL. MaremMaTnuueckoe OXKHJIAHHE U  JUCIIEPCUS
CYMMBI CIYYalHBIX BEJTUYUH

1.4.9

bunapnas  cnywaiiHas ~— BenMYMHA,  pacnpeneneHue  bepHymm.
I'eomerpuueckoe pacnpeneneHue. bUHOMHAIBHOE PACIIPENCIICHUE U €T0
cBolicTBa. ['Mnepreomerpuueckoe pacpeiesieHue U €ro CBOMCTBA

2 Moayasb «I'eomeTpus»
2.1 I'eomerpuueckue Gurypsr
2.11 OcHOBHBIE  TOHATUS TE€OMETPUM B  TMPOCTPAHCTBE.  AKCHOMBI
cTepeoMeTpun M cieacTBusi u3 Hux. [loHstne 00 akcMoMaTH4YeCKOM
METOJIe
2.1.2 CkpemuBaroliyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU
2.1.3 VYrnel B ipocTpancTBe. TpéXxrpaHHblil U MHOTOTpaHHbIi yrou. CBoiicTBa
IUIOCKHUX YIJI0B MHOTOTpaHHOTO yria. CBONCTBA MIOCKUX U JIBYTPaHHBIX
YIJIOB TPEXTPAHHOIO YIJla
214 Bunsl MHOrOrpanaukoB. Pa3BépTku MHOrorpannuka. Kparuaimme nmytu
Ha TIOBEPXHOCTH MHOTOI'PaHHUKA
2.15 Teopema Oiinepa. IIpaBuiabHblE MHOTOIpaHHMKH. [IBONCTBEHHOCTH
MIPABHIILHBIX MHOTOTPAaHHUKOB
2.1.6 [Ipuzma. [Tapannenenunen. CaoiicTBa napajuiesienunesa.
[IpssmoyronpHeIi napauenenunes. HakioHHbIE TPU3MBI
2.1.7 [Mupamuga. Buasl mnupamug. DNeMEHTHl TPAaBHIBHOW MHUPAMHUJIBI.
[Tupamupl ¢ paBHOHAKIOHEHHBIMU PEOpPAMU U TpaHSIMU, UX OCHOBHBIE
CBOMCTBaA
2.1.8 Tetpasap. Bunbl TeTpasapoB. OpTONEHTPUYCSCKUI TETpadaAp, KapKacHBIN
TeTpa’Jp, paBHOTPaHHbIM TeTpasap. [IpsmMoyronbHbBII  TeTpa’ap.
Menuansl u OuMenuansl TeTpadapa. Teopema MeHenas i TeTpalapa
2.1.9 Cummetpus B KyOe, B Mapajuieienuree, B Npu3Me U MUpaMUje.
[TonsiTME © cUMMETpUHM B MPOCTPAHCTBE (LIEHTpalibHAasA, OcCeBasl,
3epKaJIbHAas )
2.1.10 KacarenbHble IPsIMBIC U TIJIOCKOCTH
2.2 OtHowmeHus
2.2.1 [lepnennukynsapHbie MIOCKOCTU. TeopeMbl 0 MapallieIbHOCTH MPSMBIX
U IUJIOCKOCTEH B IPOCTPAHCTBE
2.2.2 [TapannensHoe poeKkTUpoBaHue U n3oopaxkenue puryp. ['eomerpruyeckue
MecTa TOYEK B IPOCTPAHCTBE
2.2.3 [leprienaukynsapHocTh  HOpsMOM M IUIOCKOCTH.  OpToroHanbHOE
npoektupoBanue. Haxinonnele u mnpoeknuu. Teopema o TpEX
NEePIEeHIUKYIsIpax
2.2.4 JIBuKEHUs B IPOCTPAHCTBE: MAapaJUICNIbHBIA IEPEHOC, CUMMETPUs
OTHOCUTEIIBHO  IUIOCKOCTH,  LIEHTpajlbHas  CHUMMETpHS, IOBOPOT
OTHOCHUTEIIBHO NPSIMOM
2.2.5 [Ipeo6pazoBanue nogo6us, romoreTHs. Perienue 3amad Ha IJIOCKOCTH
C MCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB
2.3 N3mepenus u BIUUCICHUS

2.3.1

Pemenne 3amad C HCHOJIB30BAHMEM TEOPEM O TPEYrOJIbHUKAX,
COOTHOILIIEHUI B MPSIMOYTOJIbHBIX TPEYroJbHUKaX, (PaKTOB, CBSI3aHHBIX
C YeTBIPEXYT OJIbHUKAMU




2.3.2

Pemienue 3a1a4 ¢ BCmosib30BaHHEM (AKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMU

2.3.3 Pemenue 3amad Ha W3MEpPEHUs HA TUIOCKOCTH, BBIYMCICHUS JUIUH
U Iomaner. Pemienue 3amad ¢ NOMOLIBIO BEKTOPOB M KOOPAMHAT.
Teopema YUessl u Teopema Menenas

2.3.4 l'eomerpuueckoe mecro TOouek. Pemienne 3amadu ¢ [OMOLIBIO
TeOMETPUIECKUX IPe0OPa30BAHNHN U TEOMETPHUECKIX MECT TOUEK

2.3.5 PaccrosiHus Mmexay gpurypamu B IpOCTPaHCTBE

2.3.6 [Tnomamym moBepxHOCTEH MHOTOTPAHHUKOB

2.3.7 [Inomaas opToroHanIbHOM MPOEKIMH

24 BekTops! 1 KOOpIMHATEI B IPOCTPAHCTBE

2.4.1 BexTops! u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
9qrc0. YToJl MeXay BeKTopaMu. CKaJIIipHOE MPOU3BE/ICHHE

2.4.2 VYpaBHenue 1uiockocTH. ®dopmyna paccTOSHUS MEXAY TOUYKAMHU.
VYpaBuenue chepbl. DopMmyna pacCTOSHUS OT TOYKU JIO TIOCKOCTH.
CriocoObI 3a1aHsI IPSIMOI YpaBHEHHUSIMU

2.4.3 Pemienne 3amay uW J0Ka3aTeNbCTBO TEOPEM C IMOMOIIBIO BEKTOPOB

¥ METOJIOM KOOPAWHAT. DJIEMEHTHI TE€OMETPUN MacC
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RJacc
Kon Kon IIpoBepsiemble 3JIeMEHTHI COEeP/KAHUSA
pas- NpoBe-
Jena | psieMoro
3JieMeHTa
1 Moayab «Ajdredpa U Ha4ajJa MaTeMaTHYeCKOr0 AHAJIU32)
1.1 | Yucna u BeIpaKeHUsA
111 [IepBruHbIE IPEICTABICHNS O MHOYKECTBE KOMIUIEKCHBIX YHCEI
1.1.2 JIeHCTBHS C KOMIUIEKCHBIMU 4HMCJIaMHU. KOMIUIEKCHO CONpsDKEHHBIE YHCIIA.
Monyne ¥ aprymeHT uMcia. TpuroHomerpuyeckas (Gpopma KOMILIEKCHOTO
qucia
1.1.3 Hennsie qpobu. Teopema depma 0 cyMMe KBaapaToB
1.14 CymMMBI U psiibl, METOABl CYMMHMPOBAaHUS W TMPHU3HAKU CXOJUMOCTH.
Teopembl 0 IPUOTMKEHUN JEMCTBUTEIbHBIX YHCEN PAllMOHATbHBIMU
1.15 @®opmyna bunoma HeioToHa. Pemienme ypaBHeHHMH CTeNeHH BBIIIE 2
crnenuaneHbIX BUIOB. Teopema Bwmera, Tteopema be3sy. IlpuBoanmsie
Y HEeNpUBOJMMbIe MHOrowIeHbl. OCHOBHAsl Teopema anreOphl
1.1.6 Cummerpuyeckue  MHOTOWIEHbl.  llemounciieHHblE W [€JI03HAYHBIE
MHOTOWJIEHBI
1.2 | YpaBHEeHHs U HEPABEHCTBA
1.2.1 Pemenne ypaBHeHUN 1 HEPABEHCTB, COJIECPKAIIUX TEPEMEHHYIO MO 3HAKOM
MOYJIS
1.2.2 CucTteMBbl  TMOKa3aTeIbHBIX, JOTapUOMUYCCKUX W  HPPAHMOHATBHBIX
ypaBHEHUH. Cucremsl MOKa3aTeIbHbIX, JorapuMuyecKux
U MppalOHaJIbHBIX HEPABEHCTB
1.2.3 VYpaBHEHUsI, CHCTEMBI yPaBHEHHH C TapaMeTpOM
1.24 MHoxecTBa Ha KOOPJMHATHOM TJIOCKOCTH
1.25 JlnodaHTOBBI YpaBHEHMUS. HepasenctBo Ko — ByHsikoBckoro,
HEpaBEHCTBO VeHCeHa, HEPaBEHCTBA O CPEHUX
1.3 | ®yHkuuu
1.3.1 B3anmuo oOpartnbie dyHkiuu. ['paduky B3auMHO 00paTHBIX (HYHKITUN
1.3.2 OOpaTHble TpUrOHOMETpHUYEcKUe (QYHKIMH, UX TJIaBHbIE 3HAYEHUS, CBOMCTBA
U rpaduku
1.3.3 [TokazarenpHas ¢yHKIMS, €€ cBOWcTBA U TrpaduK, QyHKIHUS Y = e*
1.3.4 Jlorapudmuueckas ¢pyHkIus, €€ CBONCTBA U rpaduk
1.35 Crenennas ¢yHkuus, e€ cBoiicTBa U Tpaduk
1.4 | Hayana MaTemMaTH4ecKoro aHajaus3a

1.4.1 [lonsitue mpenena ¢ynkuun B Touke. [lonatme mpenena QyHkuMK
B OecKOHEUHOCTH. ACUMNTOTHI rpaduka ¢yHkuuu. CpaBHeHUE OECKOHEYHO
MallbIX M OeckoHeuHo Oonbmux. HenpepsiBHOCTH (yHKIMU. CBOMHCTBa
HenpepbIBHBIX GyHKIM. Teopema Beltepuirpacca

1.4.2 Huddepenuupyemocts GyHkiuu. [IponsBoaHas GyHKIMY B TOUKE

1.4.3 KacarenbHas k rpaduky ¢pyHkumuu. I'eomerpudeckuil M Gpu3NUECKHi CMBICIT
npou3BoiHON. IIpuMeHeHne npou3BoaHOH B pusuke

1.4.4 ITpousBoanble anemMmenTapHbIX QyHKIMi. [IpaBuia nuddepenppoBanms

1.4.5 Bropas npousBoHas, €€ reoMeTpuuecKuil 1 (GU3NUECKUIl CMbICIT




1.4.6

Touku »skcTpemMyma (MakcuMymMa UM MuHUMyMa). MccnepoBanue
SNIEMEHTAPHbIX (QYHKIUMH HAa TOYKH OKCTpEeMyMma, HaubOoubliee
M HaWMEHbIIEE 3HAYEHUs C IOMOUIBIO MpPOoU3BOAHOM. IlocTpoeHue
rpa¢pukoB (QYHKUMH C TOMOLIBIO MPOU3BOJAHBIX. [IpumeneHue
IPOM3BOJIHOM MpU peuIeHnu 3aaa4. Haxoxaenue skcTpeMyMoB yHKIUI
HECKOJIbKUX [IEPEMEHHBIX

1.4.7

[lepBooOpaznas.  Heonpenenéunbiii  unHterpan.  IlepBooOpa3Hbie
aeMeHTapHbIX QyHKIMH. [L1omans KpHBOJIUHEHHON Tpanenun

1.4.8

@®opmyna Herorona — JleiiOHuna. Omnpenen€HHbl  MHTErpa.
Brruucnenue momaaei miockux ¢Guryp u oObEMOB TeN BpaIllCHUS
C TIOMOIIIbIO MHTErpaja

1.4.9

Merto bl penieHns (yHKIIMOHAIbHBIX YPaBHEHUI 1 HEPABEHCTB

1.5

ONeMEeHTEI TCOPHUU MHOXKECTB U MaTeMaTH4YeCKON JIOTUKH

151

MHoxecTBa (YUCIIOBBIE, TEOMETPUUECKHX (UTYp). XapaKTEepPUCTUUECKOE
CBOWCTBO, DJJEMEHT MHOXECTBa, IIyCTO€, KOHEYHOE, OECKOHEYHOE
MHOkecTBO. CriocoOrl 3a1anus MHOXkecTB. [lonMHOkecTBO. OTHOLIEHUS
NPUHAJIEKHOCTH,  BKJIIOYEHHs,  paBeHcTBAa.  Omepanun HaJ
MHOxecTBamu. Kpyru Oiinepa. Koneunsle u OeckOHEUHbIe, CUETHBIE
W HECUETHBIE MHOJKECTBA

1.5.2

HcTuHHbBIE U JOKHBIE BBICKA3bIBAHMS, ONIEpPAlMU HAJl BHICKA3bIBAHUSIMU.
Anrebpa BricKa3bpiBaHUH. CBsI3b BHICKa3bIBAHUHN C MHOYKECTBAMH

1.5.3

KBanTops! cymiecTBoBaHus 1 BCEOOUTHOCTH

154

3akoHbI JJOTUKH. OCHOBHBIE JIOTUYECKHUE MpaBuila. PeleHne J1ormueckux
3a/1a4 C UCIOJIb30BaHUEM KPYroB Diliepa, OCHOBHBIX JIOTHYECKUX
MpaBUII

1.5.5

Vmozakmrouenusa. OOOCHOBaHHMA M J0Ka3aTeILCTBO B MAaTEMAaTHKE.
Teopembl. Buabpl MaTeMaTHueCKUX yTBEPKACHUWA. BHUabl T0Ka3aTenbCTB.
Marematnueckasi HWHIYKIUS. YTBEPXKACHHS: OOpaTHOE JTaHHOMY,
MIPOTHUBOTIOJIOKHOE, 00paTHOE MPOTUBOIIOJIONKHOMY AaHHOMY. I[Ipu3Hak
Y CBOMCTBO, HEOOXOIUMBIE M IOCTATOYHBIE YCIIOBHS

1.6

CraTucTuKa u

TEOpUsi BEPOATHOCTEM

1.6.1 HenpepbiBHble  ciay4aiiHble BEIWYHMHBL. [IJIOTHOCTH  BEPOSTHOCTH.
OyHKIUSA pacrpeieieHus.. PaBHOMepHOE pacripeniesieHue.
[TokazarenpHOE pacnpeieieHue, €ro mapaMeTpbl

1.6.2 Pactipenenenne  Ilyaccoma wu  ero  mnpuMeHenue. HopmanbHoe
pactipenenenue. ®Dynkums Jlammaca.  [lapamerpsl  HOPMaJBHOTO
pactipeneneHus. [Ipumepbl  CIy4alHBIX — BEIIMYHMH, IOJYMHEHHBIX
HOPMAJIbHOMY 3aKOHY (TIOTPEIIHOCTh HW3MEPEHUi, POCT YEJIOBEKA).
I{enTpasibHas nipeeIbHAs TEOpeMa

1.6.3 Hepasencto YeoOrnimeBa. Teopema UebsleBa u TeopeMa bepHynu

1.64 3aKkoH OONBIIMX YKcel. BEIOOPOUHBI METO U3MEPEHUSI BEPOSTHOCTEH.
Poub 3ak0Ha 0OJBIINX YKCEN B HAYKe, PUPOJIE U 001IeCTBE

1.6.5 KoBapuanus aByx ciyuaiiHsix BenanuuH. [lonatue o koagduimenrte
koppesnsiiun. CoBMecTHbIE HAOMIOICHHSI IBYX CITYYalHBIX BEJIMYUH

1.6.6 Br16opounsliif koaddumenT koppensanuu. JInneitHas perpeccus

1.6.7 Cratuctuueckass rumnore3a. CraTucThka KpuTepuss U €€ ypOBEHb

3HauuMocTH. IIpoBepka mpocTeMux rumore3.  OMIMPUYECKHE
pacmpeneneHuss U HMX CBS3b C TEOPETUYECKHUMM DPACIPENCICHHUIMMU.
PanroBas koppensuus




1.6.8

IToctpoenne  coorBercTBHl.  IHBEKTUBHBIE U CIOPBEKTHUBHBIC
coorBercTBUA. buexknmu. JluckperHas HenpepsIBHOCTb. [IpuHImn
Hupuxne

1.6.9

KoaupoBanue. /IBonuHas 3anuch

1.6.10

OcHoBHble TOHATUSL Teopuu rpados. [lepeBbs. JlBouuHOE J€pEBO.
CesizHoctb. KommnonenTs! cBs3Hoctu. Ilyru Ha rpade. OiinepoBsl
u ['aMUIbTOHOBBI TyTH

2 Moayas «I'eomerpus»
2.1 I'eomerpuueckue Guryps
2.1.1 OO6muil NeprneHIuKyIsp IBYX CKPEIIMBAIOIIUXCS MPSIMBbIX. MeTobl
HAXOXKJICHHUSI PACCTOSIHUI MEX/Ty CKPEUTUBAIOIIMMUCS TIPSIMBIMU
2.1.2 Tpéxrpanusli 1 MHoOrorpaHHbli yroi. CBOHCTBa IJIOCKMX YIJIOB
MHOrOrpaHHoro yria. CBOWCTBa IUIOCKAX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO YyIja
2.1.3 Tena BpameHus: UMIMHAP, KOHYC, map U chepa. CedeHus: LUIUHJPA,
KOHyca W mapa. IIlapoBoil cerMeHT, mapoBOW CIIOH, IIAPOBOM CEKTOP
(koHyc)
2.1.4 VYceu€HHas nupamuaa U yCeUEHHbIM KOHYC
2.15 Bnucannbie u omnucannbie cdepnl. Kacatommecs cdeprl. KomOunanum
TEJ BPALCHHS
2.1.6 KomOuHamy MHOTOTpaHHUKOB U TEJ BpaIlleHUs
2.2 N3mepenus u BEIYUCICHUS
2.2.1 [Tonsitre 00béMa. OOBEMBI MHOTOTpaHHUKOB. OOBEMBI TENl BpaIlCHUS.
Akcuombl  00béma. BwBom dopmyn 00BEMOB  MPSAMOYroOIHHOTO
napasuiesienunena, npu3Mbl U nupamupl. GopMynel Al HAXOXKICHUS
00béMa Terpadapa. TeopeMbl 00 OTHONIEHUSIX 0OBEMOB
2.2.2 [TpunoskeHUsT WHTErpaja K BBIYUCICHUIO 00bEMOB M IMOBEPXHOCTEH T
BpamieHus. [lnomans chepudeckoro mosica. OObEM IIAPOBOTO CIIOA.
[Tpumenenue 00bEMOB NP PELICHUH 3a/1a4
2.2.3 [Tnomane cheps
2.2.4 [Tonobue B mpoctpancTBe. OTHOmIEHHEe OOBEMOB |  IUIONIAJCH
MOBEPXHOCTEH TOTI0OHBIX PUTYD
2.2.5 Teopembl KOCUHYCOB M CUHYCOB JUI TPEXTPAHHOTO yIiia
2.3 ['eomeTpuueckune nocTpoeHus

2.3.1 [TocTpoenue ceveHuit MHOrOTPaHHUKOB METOJIOM ClieZioB. LleHTpanbHOe
npoektupoBanue. IlocTpoeHne ceyeHHi! MHOTOIPAaHHUKOB METO/IOM
MPOEKIUH

2.3.2 JlocTpanBanue TeTpasapa A0 napauieaenuneaa

2.3.3 [lepnenaukynsapHoe ceYeHHE MPU3MBI

2.3.4 DnemeHTsl chepuyeckoii reomerpun. Konndeckue ceueHus
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