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I[HosicHuTEbHASA 3AIIUCKA
Pabouas mporpamma pa3paboTaHa Ha OCHOBE:

- IUIAHUPYEMbIX PE3y/IbTaTOB OCBOEHHS OOYdYalOIIMMHCS OCHOBHOH 00pa3oBaTeIbHON
nporpammbl COO;

- COJEP)KaTeNbHOTO pa3zesia OCHOBHOW oOpasoBarenbHoi mporpammsel COO MBOY
YkaHCKOH cpemHelt 001meo0pa3oBaTeIbHON IIKOJIBL;

Pabouyas nporpamma pazpadoTtana B cootBeTcTBuU ¢ Paboueii [Iporpammoit BociuTaHusl.

B cootBerctBum ¢ yueOHbiM mmaHoM MBOY VYkanckoit cpenHeir 00mieo0pa3oBaTeIbHOM
IIKOJIBI Ha y4eOHBbIM Kypc mo Martemartuke B 10 kmacce Bbimensercss 1 dac B HeEIEIIo.
[IporpamMma paccunrana Ha JqBa roja uzyudenusi: B 10 kiacce u 11 xnacce no 1 gacy B Heznelnto,
Bcero68 vacos. Cpoku peanmzanuu 1aHHOH nporpammsbl 2021- 2023 yueOHBIH TOI.

Ilnanupyembie pe3yibTaThl OCBOCHHUSI Y4€OHOI0 MpeaMeTa

JIN4YHOCTHBIE Pe3yJIbTAThI OTPAKAIOT C(POPMHUPOBAHHOCTH, B TOM YHUCJIE B YACTH:
I'paxmanckoro BoCMTaHus

(hopmMupoBaHNE aKTUBHOW TPAXKIAHCKON MO3UIINN, TPAXKIAHCKONH OTBETCTBEHHOCTH,
OCHOBAHHOW Ha TPAJUITMOHHBIX KYJIBTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSX
pPOCCHUICKOTO 0011eCTBa;

Pa3sBUTHUC B I[GTCKOI\/'I Cpe€ac OTBETCTBCHHOCTH, MPUHIIUIIOB KOJIJICKTHBU3MA U counaanoﬁ
COJIMAAPHOCTH;

2. IlaTproOT4YECKOT0 BOCTIUTAHMS

IICHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY H
Hay9HOMY HACIIeJIUI0, TIOHUMAaHUs 3HAUCHUS MATEMAaTUKH KaK HayKd B JKH3HU
COBPEMEHHOTO O0O0IlecTBa, CIMOCOOHOCTH BIAJCTh JOCTOBEpHOW HH(pOpManuend o
MEePEAOBBIX JIOCTMDKCHHSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM HAyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 00IIECTBA;

3. JIlyXOBHO-HPaABCTBEHHOI'0 BOCIIMTAHUS

MPEACTABICHUS O COIMAIBHBIX HOPMaxX M IpaBUaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JIEATEILHOCTH IIPH BHITIOJHEHUN
yueOHBIX, MO3HABATEIbHBIX 3aJa4, BBIMOJHEHUHM SKCIEPUMEHTOB, CO3JaHUU Y4EOHBIX
MMPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHWIO W B3aWMOIIOMOINM B TPOIECCe 3TOU
y4eOHOM e TEIIbHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEIEHUE M TOCTYNKHU CBOUX TOBApHILEH C TO3HUIIMH
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBUI MMOCTYIKOB;

5. ®u3n4ecKoro BOCMUTAHUSA, (POPMHPOBAHUSA KYJIbTYPbI 310POBbsl H IMOLIHMOHAJILHOI0
Os1aronosyqust

OCO3HAHUsl IIEHHOCTHU JKU3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 37I0POBBIA 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN M HETIPHUITHS BPEAHBIX
MPUBBIUEK, HEOOXOJAMMOCTH COONOJICHUSI MpaBUi 0€30MacHOCTH B OBITY M pealbHOMN
JKU3HH;

6. TpynoBoro Bocnuranust

KO MMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H.leCTB CHHO HOHC3HOI‘;I, y‘IC6H0 -
HCCHGHOB&TCHLCKOﬁ, TBOp‘{eCKOf/'I U ApYTux BUAAX ACATCIIbHOCTH,
HHTEpCCa K MPAKTUYCCKOMY H3YUYCHUIO npoq)eccnﬁ U Tpylda pa3jiniuHOro poJa, B TOM



YHucie Ha OCHOBE TPUMEHEHUS NpPEIMETHBIX 3HAHWW, OCO3HAHHOTO BBIOOpA
WHIWBUIYAIIHON TPACKTOPUU TMPOJOJDKEHHS O0O0pa3oBaHUs € Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K IPEAMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

¢ (opmupoBaHUS YMEHHUH M HABBIKOB CAaMOOOCIY)XMBAaHHUS, MOTPEOHOCTH TPYIUTHCA,
JTO0OPOCOBECTHOTO, OTBETCTBEHHOTO M TBOPUYECKOTO OTHOIICHUS K pa3HbIM BHJIAM
TPYIOBOM JE€ATEIBHOCTH, BKJIIOUAsi 00y4YEeHHUE U BHIMOJHEHNE TOMAIIHUX 00sS3aHHOCTEH;

® pa3BUTHUS HAaBBIKOB COBMECTHOHM pabOThI, yMEHHUSI pabOTaTh CAMOCTOATEIBHO, MOOUIH3YS
HE00XOAMMBIE PECYPCHI, IPABUIIBHO OIICHUBAsI CMBICI M TTOCTICICTBHUS CBOMX JICHCTBUH;

7.9K0J10rn4eCKOro BOCIUTAHUS

® pa3BUTHE DOKOJOTMYECKONW KYJIbTYphbl, OEpEeKHOTO OTHOLIEHUS K POJHOM 3emile,
pUpoAHBIM OorarcTBaM Poccun u mupa;

8. IlenHoCTEH HAYYHOIO NTO3HAHUA

e MHupOBO33PEHYECKUX IMPEJACTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU U COCTABJISIONIUX OCHOBY JUISI IOHUMAHUS CYNTHOCTH HAyYHOW KapTHHBI
MHpa;

® TIpeJCTaBIICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS MPHPOJBI, B3aUMOCBI3SIX
YeJI0OBEeKa C MPUPOJHOU CPEZIO, O POJIH TIPEIMETa B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

¢ TI03HABATEJILHBIX MOTHBOB, HAIIPABJICHHBIX Ha TOJYYCHWE HOBBIX 3HAHUU IO MPEIAMETY,
HEOOXOIUMBIX JUTsl 00BSICHEHUS HAOIIOAaeMBIX TTPOIIECCOB U SIBJICHUH;

® TI03HABATCJIPHOMW W  HWHPOPMAIMOHHON  KYIBTYpbl, B TOM 4YHCJI€ HaBBIKOB
CaMOCTOSITEIPHOW paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMU CPEeICTBaMU WH(OPMAIITMOHHBIX TEXHOJIOTHI;

e yHTepeca K 0OyYCHHUIO W MO3HAHUIO, JTI0003HATEIHLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000Opa3oBaHMIO, HCCIEAOBATEIILCKOW JCSITENBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTH M YPOBHS 0Oy4eHHUsI B JaJIbHEHUIIIEM;

MeTanpeaMeTHbIe PE3yJIbTaThl U3yUeHUs Kypca «MaremaTukay:
PervasituBunie YYJI:

CaMOCTOSITENILHO 0OHapydcugams U HOPMYIUPOBATH YICOHYIO TIPOOIEMY, ONPEICIISATh LEb
y4eOHOI1 IeITEeTbHOCTH, BEIOUPATh TEMY TIPOEKTA,

8blOGU2aAMb BEPCUM PEICHHUS TMPOOJeMbl, OCO3HaBaTh (M HHTEPIPETUPOBATH B Clydae
HEOOXOJIMMOCTH )KOHCYHBIM  pe3ysbTaT, BBIOUpATh CPEACTBA JIOCTIIKEHHS LEIH U3
MPEUIOKEHHBIX, & TAK)KE HCKATh UX CAMOCTOSITEIILHO;

cocmasnsimsy (MHAMBHIYAIIbHO WM B TPYIIE) IUIAH PEIICHUS MPOOJIeMbl (BBIIOIHCHHUS
MPOEKTA);

paboTas 1o TUIaHy, ceepsimb CBOU JNCHCTBHUS C IEIBIO U, IPU HEOOXOIUMOCTH, HCIIPABIISATH
OIIMOKH CaMOCTOSITEIbHO (B TOM YHCIIE ¥ KOPPEKTUPOBATH IIJIaH);

B JHMANIOTE€ C YUYUTENIEM COBEpULEHCMBO8AMb CAMOCTOSITENIFHO BBIPAOOTAHHBIE KPUTEPUU
OLIEHKH.

IHo3nasamenvuwvie YY/I:

AHATUUPOBAMb, CPABHUBAMY, KIACCUDUYUPOSamMb U 0000ujamb QAKTI U SIBICHUS;
ocywjecmenams CpaBHEHUE, KIacCU(HUKAIMIO, CAMOCTOSTEIBHO BEIOMpast OCHOBAHUS U
KPUTEPHH JUIs YKa3aHHBIX JIOTHYECKUX OIepaliuii;

cmpoums JIOTHYECKH 000CHOBAHHOE pacCyXJACHHE, BKIIOYAIOIIEe YCTAaHOBJICHUE MPUYUHHO-
CJICZICTBEHHBIX CBA3€H;

c030a6amb MaTEMaTUYeCKUe MOJIEeIH;



® COCTaBJISATb TE3UCHL, pa3IUYHble BUABl IUIAHOB  (IIPOCTBIX, CIOXKHBIX M T.IL).
[Ipeo6pa3oBbIBaTh HHGOPMALIMIO U3 OJHOTO BHUJA B JAPYroil (Tabnuily B TEKCT, 1MarpaMMmy U
mp.);

® GLIYUMBIGAMb BCE YPOBHU TEKCTOBOW MH(POPMALINH.

® yuemv onpeoensmv BO3MOXKHbIE UCTOUYHUKH HEOOXOJUMBIX CBEIEHUM, MPOU3BOAUTH MOMCK
nH(OpMAIINHY, AaHATU3UPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTb.

® [IOHMMas MNO3ULMIO JPYroro 4eloBeKa, paziuuams B €ro peun: MHEHHE (TOYKY 3peHus),
JI0Ka3aTeNIbCTBO (apryMeHTHI), (aKThl; TUIOTE3bl. [lJig 3TOT0 caMOCTOATENbHO MCIOJIb30BaTh
pa3nuyYHble BHUJBI YTEHHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE, MOHUCKOBOE),
NIPUEMBI CITYIIAHUS.

e Vmems ucnonvzoéams KOMIbIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUN KaK MHCTPYMEHT
JUISL TOCTUKEHUS CBOUX LICJIECH.

Kommynuxkamuenoie YYJ/I:

® CaMOCTOSITENIbHO Op2anu308bl6ansb yueOHOE B3aUMO/JICICTBHUE B rpyMie (OIpeIensTh 00ume
LIEJI1, IOTOBAPUBATHCS APYT C APYrOM U T.1.);

e OTCTauBas CBOIO TOUKY 3PEHUS, NpUBOOUMb apeymenmsl, IOATBEPKas UX (pakramu;

® B JMCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI,

® YYUTHCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C IOCTOUHCTBOM NPU3HABAMb
OLIMOOYHOCTh CBOET0 MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

® TIOHMMAas MO3ULHIO APYTOTO, pA3IUYAMb B €70 PEUU: MHEHHE (TOUKY 3pEHHUS),
JI0Ka3aTeNbCTBO (apryMeHTHI), GaKThl; TUTIOTE3bl, aKCHOMBI, TEOPUH;

® yMemb BIMJISIHYTh HAa CUTYALMIO C MHOM MO3ULIUU U 00208apusamscsi C TOAbMHU UHBIX
TO3UIINN.

IIpenmeTHbie pe3yJibTaThI

I'EOMETPUA
I. O0yuyarommiicst Ha 6a30BOM YPOBHE HAYYHUTCS

OmnepupoBath Ha 0a30BOM ypOBHE HOHSTHIMHE: TOYKA, MIPSIMasi, TNIOCKOCTh B IIPOCTPAHCTBE,
MapajuIeIbHOCTD U MEePICHUKYIIIPHOCTh MPSAMBIX U TUIOCKOCTEHH;

- pacro3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPaHHUKOB (TIpU3Ma, MUpaMuIa, IPSIMOYTOJIbHBIH
napajuiejenumne, Kyo);

- M300paxkaTh U3y4aeMbie QUTYPHI OT PYKH U C IPUMEHEHHEM MIPOCTHIX YePTEHKHBIX
WHCTPYMEHTOB;

- IenaTh (BBIHOCHBIC) TUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BUJ CBEPXY,
cOOKYy, CHUY;

- M3BJICKaTh HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (PHUTypax, MPEIACTABICHHYIO
Ha YepTekax U PUCYHKAX;

- IPUMEHSATH TeopeMy [Iudaropa npu BEIYMUCICHUH JIEMEHTOB CTEPEOMETPUIECKUX DUryp;

- HaXOJUTh 0OBEMBI U TUIOLIA/IU TIOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB ¢ IPUMEHEHUEM
hopmyar;

- pacro3HaBaTbh OCHOBHBIE BH/IbI TEJI BpalleHUs (KOHYC, IUIUHP, cdepa U 1map);

- HaXOJUTh 0OBEMBI U TUIONIAAM HOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB U TEJI BPALICHUS
C MpUMeHeHueM Gopmyit.

B noBceHeBHOI :KU3HM U TP M3YyYEHHUH JAPYTUX PeAMeETOB:

- COOTHOCHUTH a6CTpaKTHBIe reOMCTPHUYCCKUC MOHATHA U (paKTLI C p€aJIbHbIMHU JKU3HCHHBIMU
00BbEKTaMU U CUTYyallUsIMH,

- HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBCHHBIX T'COMCTPUICCKUX (bl/ll“yp JUI PCIICHUA TUIIOBBIX
3aia4 NpPakKTUICCKOTO COACPKAHU,



- COOTHOCHUTH IIJIOIIA/H MOBEPXHOCTEN TN OAMHAKOBON (POPMBI Pa3TUYHOTO pa3Mepa;

- COOTHOCUTH 00BEMBI COCYZOB OJIMHAKOBOM (POPMBI Pa3IMYHOTO pazMepa;

- OIICHUBATh ()OPMY MPABUIBHOTO MHOTOT'PaHHHKA ITOCIIE CIIUJIOB, CPE30B U T.II. (ONPEAeIATh
KOJIMYECTBO BEPIIMH, pedep U TpaHel NOTy4eHHBIX MHOTOTPAHHUKOB)

Oo0yuarouuiicst Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYUTHCHA

OnepupoBarh NOHATUAMU: TOUKA, NPsAMAas, INIOCKOCTh B IPOCTPAHCTBE, MAPAIIIEIBHOCTD U
MEPIEHIUKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEH;

-IIPUMEHSITH IS PEIICHUs 3a/1a4 TeOMEeTpUIecKre (PaKThl, €CIIM yCIOBUS IPUMEHEHHUS 3aaHbl B
SBHOH (opme;

- pemiarth 3a/1a4 Ha HaX0K/I€HUE T€OMETPUUYECKUX BEJTMYMH 10 00pa3liaM UM aJrOpUTMaM;

- 1enaTh (BBIHOCHBIE) IUVIOCKHE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHUCIIE PUCOBATh
BH/I CBEPXY, COOKY, CTPOUTH CEYEHHSI MHOTOI'PAaHHUKOB;

- U3BJIEKaTh, UHTEPIPETUPOBATH U MPeoOpa30BbIBATE HH(OPMALIUIO O TEOMETPHUUECKHUX
¢burypax, npeJCTaBICHHYIO Ha YepTexax;

- IPUMEHSATh T€OMETPUUECKHE (PaKThl Ul PEIICHUS 3a]a4, B TOM YHUCIIE ITPEINoJIararonx
HECKOJIbKO IIaroB peueHus;

- OIMCBIBATh B3aUMHOE PACIIOJIOKEHHUE PSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

- popMynHpoOBaTH CBOMCTBA U IPU3HAKU QUTYP;

- I0Ka3bIBaTh T€OMETPUYECKHE YTBEPKICHUS;

- BJIaJIETh CTaHJAPTHOM Ki1accuuKalyuend MpoCcTPaHCTBEHHBIX GUTyp (MUPaMUIbL, TPU3MBL,
napasuiesienuneanl);

- HaXOAUTh 0OBEMBI U IUIOLIA/IN IOBEPXHOCTEH FreOMETPUUECKUX TeJl C IPUMEHEHUEM (opMyT;
- BBIYUCIIATH PACCTOSHUS U YIJIbl B IPOCTPAHCTBE.

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMeTOB:

- HCTI0JIb30BaTh CBOMCTBA T€OMETPUYECKUX (QUTYp JUTs pelIeHUs 3a/1a4 MPAKTUYECKOTO
XapakTepa U 3a/1a4 U3 ApYyrux oodiacteil 3HaHUi

BEKTOPBI 1 KOOPIUHATBI B ITPOCTPAHCTBE
Oo0yuaromuiicssi Ha 6a30BOM YPOBHE HAYYHMTCH

OHepI/IpOBaTB Ha 0a30BOM YPOBHC INIOHATHEM ACKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE,
- HaXOJUTb KOOPAHWHAThI BEPIINH Ky6a U OpsAMOYT'OJIBHOT'O ITapaJliieJICIuIic1a

OOy4aromuiicss Ha 0a30BOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYHThCSH:

OHepI/IpOBaTB MOHATUAMHU ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBEC, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YI'OJI MEKAY BEKTOPAMH, CKAJIAPHOC IMTPOU3BCACHUC
BCKTOPOB, KOJUIMHCAPHLIC BEKTOPHI;

- HaXOUTb PACCTOAHUC MCKAY ABYMS TOYKaMU, CYMMY BECKTOPOB U ITPOU3BCACHNEC BEKTOPA HA
YHUCJIO, YIroJl MEXKAY BECKTOpAMU, CKAIIAPHOC ITPOU3BECIACHUC, PACKIIAAbIBATh BEKTOP 110 ABYM
HCKOJUIMHCAPHBIM BCKTOPAM;

- 3a/1aBaTh MJIIOCKOCTb YPAaBHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPJAUHAT,

- peuiaTtb HpOCTCfIIJ.IHC 3aa4u BBCACHUCM BCKTOPHOT'O Oa3mca

AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A

ONEeMEHTHI TCOPHUU MHOKCCTB U MaTeMaTH4eCKOM JJOTUKU



I. O0yuarommiicss Ha 6a30BOM ypPOBHE HAYYUTCH

OmnepupoBath Ha 0A30BOM YpOBHE MOHATHIMH: KOHEYHOE MHOKECTBO, JIEMEHT MHOYKECTBA,
IIOJIMHO>KECTBO, IIEpECEUECHNE U 00bEIMHEHUE MHOXKECTB, YUCIIOBbIE MHOKECTBA HA
KOOPAMHATHOU MPSIMOM, OTPE30K, HHTEPBAIL;

— OIIepUpPOBATh HA 0a30BOM YPOBHE MOHATUIMU: YTBEPK/ICHUE, OTPULIAHUE YTBEPKICHUS,
VCTUHHBIE U JIO)KHBIE YTBEPKICHMSI, IPUUMHA, CIEACTBUE, YACTHBIN Cllyyail o011ero
YTBEPKACHUS, KOHTPIPUMED;

— HaXOJUTb NepeceueHue U 00ObEJMHEHHUE IBYX MHOKECTB, IPECTABICHHBIX IT'pauuecKy Ha
YUCJIOBOHU NPSMOM;

— CTPOMUTH Ha YHCIOBOU NMPAMOM MOJAMHOKECTBO YHCIOBOIO MHOXKECTBA, 3aJaHHOE
MIPOCTENIINMU YCIOBUSIMHY,;

— pacro3HaBaTh JIOKHBIE YTBEPHKIEHUS, OLLINOKHU B PacCyXIACHUSX, B TOM YHCIIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceonesnoti sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— HCIIOJIb30BATh YMCJIOBBIE MHOXKECTBA HA KOOPANHATHON IPSIMOM JUIsl OIMCAHUS PEATIbHBIX
MPOLECCOB U SIBJICHUI;

— MPOBOJIUTH JIOTUYECKHUE PACCYKICHHSI B CUTYallUsIX TOBCETHEBHOW KU3HU

Ooyuaromuiicsi Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYUTHCSH:

OnepupoBaTh MOHATHAMU: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXECTBA, TTOJAMHOKECTBO,
nepeceyeHre U 00beMHEHHE MHOKECTB, YHCIOBbIE MHOXKECTBA HA KOOPIUHATHON IPSIMOH,
OTpE30K, HHTEPBaJ, MOJIYHHTEPBA, IPOMEXKYTOK C BBIKOJIOTOM TOUKOM, rpaduyeckoe
MIpe/ICTaBJICHHE MHOXKECTB Ha KOOPJMHATHOM IJIOCKOCTH;

— OTIEpUPOBATH MOHATUSIMU: YTBEPKACHUE, OTPULIAHUE YTBEPIKACHUS, HUCTUHHbBIE U JIOKHBIE
YTBEPKIACHUSI, IPUUMHA, CJIEICTBUE, YACTHBIN ClTyyail OOIIero yTBepKACHUSI, KOHTPIPUMED;
— IPOBEPSATH MPUHAIICHKHOCTD JIEMEHTa MHOXKECTBY;

— HAXOJWTh MepeceueHue 1 00beJMHEHHE MHOXKECTB, B TOM YHUCJIE MPEACTABICHHBIX
rpaduyecku Ha YMCIOBOM MPAMOI M Ha KOOPAMHATHOM IIIOCKOCTH;

— IPOBOAMTH JIOKA3aTENbHbBIE PACCYXKACHUS ISl 000CHOBAHUS HICTUHHOCTH YTBEPIKACHUH.

B noeceonesnoti sxcuznu u npu usyuenuu opy2ux npeomemos:

— HCIO0JIb30BATh YHCIIOBbIE MHOXKECTBA HA KOOPIAUHATHOU MPSIMON U HA KOOPJIAMHATHON
IJIOCKOCTH JIJIs1 ONKUCAHUs PeabHBIX MPOIIECCOB U SIBICHMUIA;

— IPOBOJMTH JIOKA3aTENbHbBIC PACCYXKACHUS B CUTYallUsIX TTOBCEAHEBHOM KU3HU, TTPU PEILICHUN
3a/1a4 U3 IPYrux IpeaIMeToB

UHNCJIA 1 BBIPAXKEHU A
I. O0yuaromuiicss Ha 6a30BOM YPOBHE HAYYHUTCH

OHepI/IpOBaTL Ha 0a30BOM YPOBHEC MOHATHUAMU: LEIOC YHUCJIO, JCIIMMOCTD YUCLII, OOBIKHOBEHHAS
,Z[pO6L, JCCATHYHAaA I[p06b, panroHaJIbHOC YUCIIO, HpI/I6J'II/I)KéHHOC 3HaA4YCHUC 4Yuciia, 4aCTb, O0JI,
OTHOIICHHUE, ITPOLCHT, MMOBBIIICHHUEC U ITIOHMKCHUC HAa 3aJaHHOC YHCJIO IIPOLUCHTOB, MaCIJ_ITa6;

— OIICpHUPOBATDH HA 0a30BOM YPOBHEC MOHATHAMU: J'IOl"apI/I(l)M qucia, TPUroHoOMETpuICeCKad
OKPYXHOCTbB, I'palyCHasA MC€pa yrjia, BEJIMUNHA YIJid, 3a1aHHOT'O TOYKOM Ha
TpPIl“OHOMCTpH‘-ICCKOﬁ OKPY’XHOCTHU, CUHYC, KOCUHYC, TAHI'CHC U KOTAHT'CHC YI'JIOB, UMCIOIIINX
IPOU3BOJIbBHYIO BCIIMYNHY,

— BBINIOJHATH apI/I(bMCTI/I‘-ICCKI/IC JENCTBUS C LEIbIMUA U palluoOHaJIbHbIMU YUCJIaAMU;

— BBIIIOJHATH HECIIOXKHBIC Hp606p8.30BaHI/I$I YHUCJIOBBIX BLIpa)KeHHfI, COACPIKAIIUX CTCTICHU
qHuCcClI, h15(300) KOPpHU U3 YHUCCII, 1100 J'IOl"apI/I(I)MLI YHUCCII,



— CpaBHUBATh pallMOHAIBHBIC YMCIIa MEXKIY COO0;

— OLICHMBATh U CPABHUBATh C pallMOHAIbHBIMU YHUCIAMU 3HAUYEHUS LIEJIbIX CTENIEHEN YHCell,
KOpHEH HaTypaJbHOW CTETIEHU U3 YUCE, JIOrapu(MOB YHCEN B IPOCTHIX CIIydasiX;

— n300pakaTh TOUKaMH Ha YUCIOBOM MPSIMOI1 LIeNble U PAlMOHAIbHBIC YHCIA;

— n300pakaTh TOUKaMH Ha YHCIOBOU NMPSMOI LIENIbIe CTETICH! YMCell, KOPHU HAaTypaJbHON
CTENEHU U3 YUCEJI, JIOTapu(MBbl YUCEN B IPOCTHIX CIydasix;

— BBITIOJIHATH HECJIOXKHBIE TPe0Opa3oBaHus MEIBIX U APOOHO-PAIMOHATBHBIX OYKBEHHBIX
BBIPAKEHUH;

— BBIPAXKaTh B MPOCTEHUINX CIIy4asX U3 PaBEHCTBA OJHY IIEPEMEHHYIO Uepe3 JApYyrue;

— BBIYMCIIATH B IPOCTBIX CIy4asiX 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BbIPaKEHUH, OCYILECTBIISIS
HE0OX0IMMBI€ MO/ICTAHOBKHU U MpeoOpa3oBaHMUs;

— n300paxaTbh CXeMaTHUYeCKU yroJl, BEJIMUYMHA KOTOPOTO BhIpa)K€Ha B rpaaycax;

— OIICHMBATh 3HAKU CHHYCA, KOCHHYCa, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoii socuznu u npu uzyuenuu opyeux yueoHvix npeomemos:

— BBINIOJIHATH BBIYUCIICHUS IIPU PEIICHUH 3a/jad IPAKTUUECKOTO XapaKTepa;

— BBINIOJIHATH MPAKTUYECKUE PACUEThI C UCTIOIB30BAHUEM ITPH HEOOXOIMMOCTH CITPABOYHBIX
MaTepHUaIoB U BEIYMCIUTENIbHBIX YCTPOUCTB;

— COOTHOCHTD pealibHbI€ BETMUUHBI, XapaKTEPUCTUKU 00BEKTOB OKPYXAIOIIEro MUpa ¢ UX
KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSIMU;

— UCIO0JIb30BATh METO/Ibl OKPYIJIEHUS, TPUOIMKEHUS ¥ IPUKUIKU MTPU PEIICHUU MPAKTUYECKUX
3a7a4 IMOBCEIHEBHOU KU3HUA

Oo0yuarmuiicsi Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUMTHCSH:

CB00OJHO OTIEPHPOBATH MOHATHAMHU: LIEJIO€ YHCIIO, ACTUMOCTD YHCEI, OOBIKHOBEHHAs IpO0OB,
AecATHYHAs APO0b, PAMOHATIBHOE YHCIIO, TPUOTIKEHHOE 3HAYCHUE YHCIIa, YacTh, IO,
OTHOIIIEHHE, TPOIICHT, MOBHIIICHNAE U OHIDKCHNE Ha 33/IaHHOE YHCIIO MTPOIEHTOB, MaclITad;

— MPUBOANTH MIPUMEPHI YHCEIT C 3aaHHBIMH CBOHCTBAMH JICTMMOCTH;

— OIEPUPOBATH MOHATHUSIMU: JIOTAPU(PM YHCIIA, TPUTOHOMETPUYECKAs! OKPYKHOCTD, PaJMaHHAas 1
rpaxycHas Mepa yria, BelMUMHa yriia, 3aJJaHHOr0 TOYKOW Ha TPUTOHOMETPUYECKON
OKPY)KHOCTH, CHHYC, KOCUHYC, TAHT'€HC M KOTaHI'€HC YTJI0B, HIMEIOIINX POU3BOJIEHYIO
BEJIMYMHY, YHCTIa € U T,

— BBINIOJIHATH apu(METHUECKUE JeHCTBHSA, COUETast YCTHBIE ¥ MMCbMEHHbIC IPUEMBbI, IPUMEHSS
pu He0OXOIMMOCTH BBIYHCIIUTEIbHbBIE YCTPONCTBA;

— HaXO/UTh 3HAYECHUS KOPHS HAaTYPAJIIbHOW CTEIICHH, CTETICHN C PAlMOHAILHBIM MTOKA3aTeleM,
norapudma, UCTIONB3ys IPU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPOHCTBA;

— TI0JIb30BATHCS OLIGHKOW M MMPUKUAKOHN MPH MPAKTUYECKUX PacyeTax;

— IIPOBOJIUTH IO U3BECTHBIM (popMyJiaM M IpaBuiiaM MpeoOpa3oBaHusi OyKBEHHBIX BBIPAKCHUH,
BKJIFOUAIOIUX CTENICHU, KOPHH, JOTapu(Mbl U TPUTOHOMETPUYECKHE (DYHKIIUH;

— HaXO/UTh 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISST HEOOX0AUMBIE
MOJICTAHOBKHU U ITPe0Opa30oBaHus;

— n300paXkaTh CXeMaTHUYECKH YToJ1, BEIMYMHA KOTOPOTO BhIpaXKeHa B rpajlycax WM paauaHax;
— UCIIOJIb30BaTh MPH PEIIEHUH 33J]a4 TaOJINYHbIC 3HAYSHUS] TPUTOHOMETPUUYECKUX (PYHKITHI
YTJIOB;

— BBINOJIHATH N1€PEBOJ] BETMUMHBI yIJla U3 paJlaHHONW Mephl B TPalyCHYIO U 00paTHO.

B noeceonesnotl sxcuznu u npu uzyuerHuu opyaux y4eOHvix npeomemos:

— BBINOJIHATH JICHCTBUS C YUCIOBBIMHU JIAHHBIMU IIPU PELLICHUHU 33J]a4y MPAKTUUYECKOro XapakTepa
U 337124 U3 pa3InyHbIX 001acTeil 3HaHUH, UCIOJIB3Ys TPU HEOOXOIMMOCTH CIIPABOYHbIE
MaTepHalibl U BBIYMCIUTEIbHbBIE YCTPONCTBA,



— OIICHMUBATh, CPABHUBATH U UCIIOJIB30BATH IMPU PCHICHUHN MMPAKTUYCCKUX 3aaa4 YUCIIOBLIC
SHA4YCHHUA pCaJIbHBIX BCJIMYNH, KOHKPCTHBIC YHMCJIOBBIC XapaKTCPHUCTUKHN 06’b€KTOB
OKPYXKaIOIIEero Mupa

PABHEHIA 1 HEPABEHCTBA
I. O0yuarommuiicss Ha 6a30BOM YPOBHe HAYYHUTCS

Pemrate nuHeiiHbIe ypaBHEHUS U HEPABEHCTBA, KBAIPATHBIC YPaBHEHUS; PEIIaTh
norapupmudeckue ypasuenus suna log a (bx + ¢) = d u mpocreiimue HepaBeHcTBa Bua log a x
— pemaTh MOKa3aTeIbHbIe ypaBHeHHs, BHAa a™°= d (rae d MOKHO NPECTaBUTE B BHJIE CTETICHH
C OCHOBaHHUEM a) U MIPOCTEUIINE HEPAaBEHCTBA BUA axX

— IPUBOJIUTH HECKOJIBKO TIPUMEPOB KOPHEW MPOCTEHIIIEro TPUTOHOMETPHIECKOTO YPaBHEHHS
BUja: sin X = a, coS X = a, tg X = a, ctg X = a, TJe a — TaOJINYHOE 3HAUYCHHUE COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKON (DYHKIINH.

B noBceqHEeBHOM KU3HU U TTPU U3YYCHUHU APYTHX TMPEAMETOB:

— COCTaBJIATH M pelIaTh YPAaBHEHUS U CHCTEMBI YPABHEHUH MPH PEIICHUH HECIOKHBIX
MPAaKTUIECKUX 33129

Ooyuaromuiicsi Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYUTHCSH:

Pemars palrOHAJIBHBIC, ITIOKA3aTCIIbHBIC U HOFapI/I(l)MI/IquKI/Ie YpaBHCHUA U HCPAaBCHCTBA,
HpOCT@ﬁHIHﬂ HPpPpaHOHAIIBHBIC U TPUTOHOMETPHUICCKUEC YPABHCHUS, HCPABCHCTBA U UX CUCTEMEI,
— HCIOJIb30BaTh METO/IbI PEILICHUs] YPABHEHU: PUBEICHHUE K BUY «IIPOU3BEIEHUE PAaBHO
HYJIIO» W «YaCTHOE PaBHO HYJIIO», 3aMEHA NePEMEHHBIX;

— UCIOJIb30BAaTh METOJI HHTEPBAJIOB Ul PEIICHUSI HEPABEHCTB;

— UCIOJIb30BaTh IpaduyecKuii MeToa Uit MPUOIMKEHHOTO PELICHUS] YpaBHEHUN U HEPABEHCTB;
— n300pakaTh HA TPUTOHOMETPUUYECKON OKPYKHOCTH MHOXKE€CTBO PEIICHHUH MPOCTEHIITNX
TPUTOHOMETPUYECKUX YpaBHEHUI 1 HEPABEHCTB; BBIIIOJIHATH OTOOp KOPHEW ypaBHEHUHN WIn
pelIeHN HEPaBEHCTB B COOTBETCTBUU C JIOTIOJHUTEIbHBIMU YCIOBUSAMU M OTPAaHUUYCHUSIMU.

B noBceaHeBHOM KU3HU U NIPH U3YUCHHUH IPYTUX YYEOHBIX MTPEIMETOB:

— COCTaBJIATh U pelIaTh ypaBHEHUS, CUCTEMbI YpaBHEHHI U HEPaBEHCTBA MPH PEIICHUH 3a]a4
JIPYrux y4eOHbIX IPEIMETOB;

— UCIOJIb30BaTh YpaBHEHUS M HEPABEHCTBA JIJIsl IOCTPOCHUS U HCCIIeI0BAaHUS IPOCTEHIINX
MaTeMaTHYeCKUX MOJIeleH pealbHbIX CUTYAIlui WK MPUKIATHBIX 337a4; YMETh
MHTEPIPETUPOBATH MOTYYCHHBIN NIPU PEIICHUU YPaBHEHHsI, HEPABEHCTBA UITU CHCTEMBbI
pe3yNbTaT, OLIEHUBATH €r0 MPABIONOA00He B KOHTEKCTE 3aJaHHON PealbHOM CUTYalluu WIIH
MIPUKIIATHOM 3a1a4n

OYHKIWNU
I. O0yuarommuiicss Ha 6a30BOM yPOBHE HAYYUTCH

OnepupoBaTh Ha 0a30BOM ypOBHE HOHATHAMM: 3aBUCUMOCTb BEJTMYMH, QYHKIMS, apTyMEHT U
3Ha4YeHue (PYHKIUU, 00JaCcTh ONpe/IeIeHUs] 1 MHOXKECTBO 3HaueHUH pyHKuuu, rpagux
3aBUCUMOCTH, I'paduK GYHKUUHU, HYIU QYHKIMH, TPOMEXKYTKHA 3HAKOMOCTOSIHCTBA, BO3pACTaHUe
Ha YUCIIOBOM IIPOMEXYTKE, YObIBAaHHE HA YMCIIOBOM IIPOMEXYTKE, HanOOJbllIee U HaMEHbIIIee
3Ha4YeHue (PYHKIUU HAa YUCIOBOM IIPOMEXYTKE, Iepuonueckas GyHKIus, epHOS;

— OIepHpOBaTH Ha 6a30BOM YpOBHE MOHATUSAMU: MpsiMast U 00paTHas MPONOPIMOHATLHOCTh
JTMHEWHas, KBaJpaTu4Has, JorapudmMudeckas u nokasateiabHast pyHKIIMH, TPUTOHOMETPUYECKHE

dynxmm;



— pacno3HaBaTh rpauKy MEMEHTAPHBIX (PYHKIMNA: TPIMOM U 0OpaTHON MPONIOPLUHOHAIBHOCTH,
JMHEWHOM, KBaJJpaTHYHOM, JIorapu(hMUIECKOH U TIOKa3aTenbHON (PyHKIIMIA,
TPUTOHOMETPUYECKHUX (PYHKIIHIA;

— COOTHOCHTD TPa(UKH IeMEHTApHBIX (PYHKIMNA: TPSAMOM U 0OpaTHON MPONOPIHUOHAIBHOCTH,
JMHEWHOU, KBaJJpaTHYHOM, JIoTapu(HMUIECKOHN U TIOKa3aTenbHON (PyHKIMIA,
TPUTOHOMETPHUYECKUX (PYHKIUH ¢ popMyraaMu, KOTOPBIMHU OHH 33JIaHBI;

— HaXOJUTh 10 rpaduKy NPUOTIKEHHO 3HAUYEHUS (DYHKINU B 3aJaHHBIX TOYKAX;

— OTIpeNeNATh 1O TpauKy CBOWCTBA PYHKIMH (HYIIH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IIPOMEXYTKA MOHOTOHHOCTH, HaOOJIBIIINE U HAUMEHBIINE 3HAUYEHUS U T.11.);

— CTPOMTH 3CKH3 rpaduka GyHKINH, YAOBICTBOPSIONICH TPUBEJCHHOMY Ha0OPY yCIOBHI
(TpoMeXyTKHU BO3pacTaHusi / yObIBaHUS, 3HaUYeHNEe (DYHKIIUU B 33JaHHOUN TOYKE, TOUKH
AKCTPEMYMOB H T.11.).

B nosceonesnoti sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— OMPEACIATH MO TpaduKaM CBOKWCTBA pEabHBIX MPOIIECCOB U 3aBUCUMOCTEHN (HAHOOIbIINE U
HauMEHBIIINE 3HaUEHUs, IPOMEKYTKH BO3pAaCTaHUS U YObIBaHUS, TPOMEKYTKU
3HAKOTOCTOSTHCTBA U T.I1.);

— MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MTPAKTHUYECKON CUTYaINU

Ooyuaromuiicssi Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYUTHCSH:

OmnepupoBaTh MOHATUSMH: 3aBUCUMOCTb BEJIMYHH, QYHKITUS, apryMEHT U 3HaueHue (pyHKINH,
o0JacTh OnpeieNIeHrs U MHOXKECTBO 3HaUe€HUN QYHKIMH, TpadUK 3aBUCUMOCTH, TpapuK
GyHKUIUY, HYIU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM
IIPOMEXYTKE, yObIBAHUE HA YUCIOBOM IIPOMEKYTKE, HaOOJIbIlIee U HAUMEHBbIIIEE 3HaYEHUE
(GYHKIMHU Ha YMCIOBOM MPOMEXKYTKE, Nepuoandeckas QyHKIUs, IEPUOJ, YETHAS U HeYeTHas
byHKINH;

— OIEpUPOBATh MOHATHAMHU: IIpsAMasi U 00paTHask MPONOPLUUOHAIBHOCTD, INHEHHA,
KBaJpaTHU4Has, JorapudMuieckas u nokasaTteiabHas QyHKIMU, TPUTOHOMETPUYECKUE (PYHKIUH;
— OIpesieNATh 3HaueHue (PyHKIMHU 10 3HAYSHUIO apryMEeHTa IIPU Pa3JINYHbIX CIIOCO0aX 3alaHMs
byHKINH;

— CTPOMTH Ipa(UKU U3y4EHHBIX (PYHKIIMMH;

— OIHUCBIBATH MO IpaduKy U B MPOCTEHIINX CIydasx 1o popMylie IOBEICHUE U CBONCTBA
(yHKIIMNA, HAXOAUTH 1O TpaduKy PYHKIIUN HAUOOJBITNE U HAUMEHBIIINE 3HAUCH U}

— CTPOMTH 3CKU3 rpaduka GyHKIUH, YA0BIETBOPSAIOLIEH TPUBEJEHHOMY Ha0Opy yCIOBUM
(mpoMeXyTKH BO3pacTaHus/yObIBaHus, 3HaUeHHE QYHKLUHU B 33JaHHON TOYKE, TOUKU
HKCTPEMYMOB, ACUMITOTHI, HYyJIH (PYHKIUH U T.]I.);

— peuiath ypaBHEHUs, MPOCTEHIIINE CUCTEMbl YpaBHEHUH, UCIOIb3Ysl CBOMCTBA (PYHKIMNA U UX
rpaduKoB.

B noeceonesnotl sxcuznu u npu uzyueHuu opyaux y4eOHsvix npeomemos:

— OIpeNieNATh N0 TpaguKaM U UCIOJIb30BaTh JUI PELICHUs TPUKIIAIHBIX 3a/1a4 CBOICTBa
peasbHBIX MPOLECCOB M 3aBUCUMOCTEN (HauOO0JIbIINE U HANMEHBIINE 3HAYCHUS], IPOMEXYTKH
BO3pacTaHus U yObIBaHUS (PYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, IEPUOT U
T.1L.);

— UHTEPNPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUUECKONW CUTYallUu;

— OIpeNeNATh N0 TpaguKaM MPOCTEHIINE XapaKTEePUCTUKH MEPHOANYECKHX MTPOLIECCOB B
O10JIOTHH, SKOHOMUKE, MY3bIKE, PAAUOCBA3U U Jp. (aMIUIUTY/A, HEPUO U T.11.)

CTATUCTUKA U TEOPU BEPOSITHOCTEM, IOTUKA 1 KOMBMHATOPUKA

I. O0yuarommiicss Ha 6a30BOM YPOBHE HAYYHUTCH



OnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMH OTIMCATEILHBIMH XapaKTEPUCTUKAMH YHCIIOBOTO
Habopa: cpeaHee apupMeTHIeCKOe, MeIMaHa, HAnOOJbIIIee U HAaNMCHbIIIee 3HAYCHHS,

— OTIepUpPOBaTh HA 6a30BOM YPOBHE MOHSATHIMU: YACTOTA U BEPOSTHOCTh COOBITHS, CITy4alHBIH
BBIOOD, OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;

— BBIYHCIISITH BEPOSTHOCTH COOBITHN HA OCHOBE ITOJICYCTA YHMCIIA UCXOOB.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos.

— OIICHMBATh U CPABHHUBATH B IMPOCTHIX CIIYUasiX BEPOSITHOCTH COOBITHIA B PEAIbHON JKU3HH,

— YUTaTh, COMOCTABJIATh, CPABHUBATH, MHTEPIIPETHPOBATH B TIPOCTHIX CIyJasiX PeaibHbIC
JaHHBIE, TIPEJICTABIICHHBIC B BUJIE TAOJIHII, TUarpamMm, rpaukos

Oolyuarouuiicst Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

NmMmets MMpEACTAaBJICHUEC O JUCKPETHBIX U HCIIPCPBIBHBIX CJ'Iy‘IElfIHBIX BCIIMYMHAX U
pacrnpeeneHusX, O HE3aBUCUMOCTH CITy4ailHbIX BEJIMYHWH;

— UMCTb MMPEACTABIICHHUEC O MATEMATHYCCKOM OKHUIAaHUU U OUCIICPCUN CJ'Iy‘-IaI\/JIHBIX BCJINYNH,
— UMCTDb MMPEACTABIICHHUEC O HOPMAJIbHOM pAaCpCACICHNU U TPpUMEPax HOPMaJIbHO
pacnpeieIEeHHbIX CITyYailHbIX BEJTUYHH;

— IIOHHUMATh CYTh 3aKOHa 60J'II)HII/IX qUCeII N BI)I60pO'-IHOl"O METOAa UBMCPCHUA BepOﬂTHOCTeﬁ;
UMETh TIPEJICTaBIIeHNE 00 YCIIOBHON BEPOSTHOCTH U O TIOJIHOM BEPOSTHOCTH, IPUMEHSTH HX B
pEIICHHUHN 33]1aY;

— UMCTDB MMPEACTABIICHHUEC O BAXXHBIX YaCTHBIX BHUJIAaX pacnpeﬂeneHI/H‘fI " IPUMCHSATH UX B pCHICHUA
3a/]ad4;

— UMETH NMPEJICTABICHUE O KOPPEJSIUN CITYYallHBIX BEJIMYUH, O JIMHEHHON PErpeccum.

B moBceHeBHOM )XKU3HU U TIPU U3YYEHUU APYTHX MPEAMETOB:

— BBIYUCIIATH WIH OIEHUBATh BEPOSTHOCTH COOBITHI B peaIbHOM )KU3HU;

— BBIOMpATh MOIXOISAIINE METOIbI IPEACTABICHUS M 00pabOTKH TaHHBIX;

— YMETh pelIaTh HECIOKHBIC 3a/1a4U Ha TPUMEHEHUE 3aKOHA OOJIBIIINX YHCEI B COITUOJIOTHH,
CTpPaxOBaHUH, 3/[PABOOXPAHEHUH, 00€CTIEUeHNN OE30MTaCHOCTH HACEJICHHS B UPE3BhIUAHBIX
CUTYaIHIX

TEKCTOBBIE 3AZJAYU

I. O0yuyarommiicst Ha 6a30BOM YPOBHE HAYYUTCS

Pemiate HecOXKHbBIE TEKCTOBBIE 33/1a4M Pa3HBIX THIIOB;

— aHAJM3UPOBATh YCIOBUE 3aa4M, IPU HEOOXOIUMOCTH CTPOUTD ISl €€ PeLICHHS
MaTeMaTHYECKYIO MOJIEIb;

— IIOHUMAaTb U MCII0JIb30BaTh Ul PELICHUs 3aa4u HH(OPMALIHIO, IPEJCTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIbHOM 3alMCH, CXeM, TaOJIMll, 1uarpamMm, rpaKoB, pUCYHKOB;

— IeHCTBOBATH 10 AJITOPUTMY, COJEPIKALIEMYCS B YCIOBHH 33/Jauy;

— UCIOJIb30BATh JIOTUUECKUE PACCYKIACHUS NPU PELIEHUH 3a/1a4H;

— paboTaTh ¢ U30BITOYHBIMH YCIOBUAMH, BBIOUpast U3 Bcel MH(OpMaIuy, JaHHBIE,
HE00XOAUMBIE 7S peIIeHUs 3a/1a4H;

— OCYLIECTBIISATh HECIIOXKHBIHM Mepedop BOZMOKHBIX pellIeH i, BEIOUpas U3 HUX ONTHUMAJIBHOE T10
KpPUTEPHIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

— aHATM3UPOBATh U UHTEPIPETUPOBATH MOJIYYEHHbIE PEIICHUS] B KOHTEKCTE YCIOBUS 3aa4H,
BBIOMPATH PEIICHNUs, HE IPOTUBOPEYALIE KOHTEKCTY;

— pelaTh 3aJja4i Ha pacdeT CTOMMOCTH MOKYIOK, YCIyT, NOE310K U T.IL.;

— pelIaTh HeCIOXKHbIE 3a/1a4H1, CBSI3aHHbBIE C J0JIEBBIM y4acTHEM BO BIaJieHUH (GUpMO,
MIPEANPUATHEM, HEABUKUMOCTBIO;



— pelaTh 3372491 Ha MPOCTHIE MPOIICHTHI (CUCTEMBI CKUJIOK, KOMHCCHH) U HA BBIYMCIICHHC
CJIOXHBIX MPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB, KPEIUTOB U UTIOTEK;

— peliaTh IPaKTHYECKUE 3aa9d, TPEOYIOIINE UCIIOIh30BAHUS OTPHUIIATSIBHBIX YUCEI: Ha
oTpeJieNieHue TeMIIepaTyphl, Ha ONPE/ISIICHNE TIOJIOKEHUS Ha BPEMEHHOM OCH (10 HAIIeH IpbI U
MOCJIe), Ha JBMKCHHE JICHS)KHBIX CPEICTB (MMPUXO0/PacXo/1), Ha ONpPEeNICHUE TITyOMHBI/BBICOTHI
U T.IL;

— WCIOJIL30BaTh MOHITHE MacIITada JiIsl HAXOXK/ICHHS PACCTOSTHUN U JITMH Ha KapTaxX, TUIaHax
MECTHOCTH, TUIaHAX IMOMEIICHUH, BBIKPOIKaX, MpHu paboTe Ha KOMITBIOTEPE | T.I1.

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos.

— pelaTh HECJIOKHBIE MPAKTUICCKIE 3a/1a49H, BOSHUKAIOIINE B CUTYaIIUSIX IOBCETHEBHOM KU3HU

Oolyuarouuiicst Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

Pemrate 3aaunt pa3HBIX TUTIOB, B TOM YHCIIE 33/1a41 MOBBIIIEHHON TPYJHOCTH;

— BBIOMPATh ONTHMAJIBHBIN METO] pEIICHUS 3a/1a4i, PACCMATPUBAsl Pa3IMYHBIE METOIbI;

— CTPOHTH MOJIETh PEIICHUS 3a/1a4H, TIPOBOIUTH JOKa3aTEIbHbBIE PACCYXKICHUS;

— pemiaTh 3a7a4u, Tpedyrolre nepedopa BapuaHnToOB, TPOBEPKH YCIOBUH, BEIOOpa
ONITUMAITLHOTO PE3YJIbTaTa;

— aHATM3UPOBATh U MHTEPIIPETHPOBATH PE3YIbTATHl B KOHTEKCTE YCIOBHS 3314, BRIOUPATh
peleHwsi, He MPOTHBOPEYAIINe KOHTEKCTY;

— TIEPEBOIUTH MPH PEIICHUN 331a49 HHOOPMAIIHIO U3 OJTHOW ()OPMBI B IPYTYIO, HCIIONB3YS TIPH
HEO0OXO0IMMOCTH CXEMBI, TA0IUIIBI, FPAQUKH, TUArPaMMBI;

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB!

— pelaTh IPaKTHYECKUE 3aaui U 3aJ]aud U3 JPYTrUX NpeMETOB

Conep:xanue

TPUI'OHOMETPUSA

OcHoBHBIE TpUTOHOMETpHUECKUE TOXAecTBA. DopMyibl npuseneHus. CUHYC, KOCUHYC U TAHI'€HC CyMMBI
U Pa3HOCTH ABYX yrioB. CHHYC M KOCHHYC ABOMHOTro yria. @opMysibsl HOJTOBUHHOIO yIia.
[IpeoOpa3oBanust CyMMBbI TPUTOHOMETPHUUECKUX (DYHKIUI B IPOU3BEACHUE U IIPOU3BEACHUS B CYMMY.
BeipaxeHune TpuronoMmerpuieckux (GpyHKIMN yepe3 TAaHI'€HC MTOJIOBUHHOIO aprymenTa. IIpeoOpasoBanus
TPUTOHOMETPHUYECKUX BBIPAKEHUH.

[Ipocrelimme TpUrOHOMETPUUECKHUE YPABHEHUS. PellieHus] TPUrOHOMETPUUECKUX YpaBHEHUIA.

DyHKIUU

Oynkimn. O01acTh onpeneneHus 1 MEHOKecTBO 3HaueHuH. [ paduk dyrkmun. [loctpoenne rpaduxos
(hyHKIWH, 3aJaHHBIX Pa3MUYHBIMU criocoOamu. CBOHCTBa (PyHKIHIT: MOHOTOHHOCTB, Y€THOCTH U
HEYETHOCTh, IEPUOIUYHOCTh, OTPaHUYEHHOCTh. [IpoMexyTKH Bo3pacTanus 1 yObIBaHUS, HAMOONIbLIEE U
HaMMEHbILIee 3HAYCHUS], TOUKH IKCTpeMyMa (JIOKAJIbHOI'0 MaKCUMyMa 1 MUHMMYMa). Beimykinocts
¢ynkuuu. I'paduueckas unrepnperanus. [Ipumeps! QyHKIHMOHATBHBIX 3aBUCUMOCTEN B PEAJIBHBIX
MpoLeccax 1 SBICHUSX.

Tpuronomerpuyeckue QyHKIUHN, UX CBONCTBA U rpauKH, EPUOAUIHOCTD, OCHOBHOHN IEPHUO.
OO6paTHbIe TpUTOHOMETpUYECKHe (DYHKITUHU, UX CBOHCTBA U TpadUKH.

[lokazaTenpHas (GyHKIMS (3KCIIOHEHTA), €€ CBOWCTBA U TpaduK.

Jlorapudmmueckas pyHKus, ee CBOWCTBA U TpaduK.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[onsTre o npenene nocienoBaTeabHOCTU. [loHATHE O HEenpeprIBHOCTH QPYHKIMH. OCHOBHBIE TEOPEMBI O
HENpPEPBIBHBIX (YHKIHIX.

[ousTre o npenene pyHkuuu B Touke. [loBenenne GyHKIMiA Ha GECKOHEYHOCTU. ACUMIITOTHI.

[ousiTre 0 mpon3BoAHOM QyHKUNH, PU3NIECKUHI U TEOMETPUUECKUN CMBICI IIPOM3BOIHOM. Y paBHEHNE
KacaTelbHOH K rpaduky GyHkuuu. [Ipon3BomHbIE CyMMBI, Pa3HOCTH, IPOM3BEIEHHUS U YACTHOTO.
[Ipon3BoaHbBIE OCHOBHBIX 3JIeMEHTapHBIX (QyHKUM. Mcrons30BaHne NPOU3BOJHBIX TPU PEILICHUH
ypaBHEHUH U HEPABEHCTB, TEKCTOBBIX, (PU3MUECKUX M F€OMETPUUECKHX 3a1a4, HAXOXKACHUH HAaHOOIbIINX
1 HAUMEHBUINX 3HAYEHUH.

[Inomane kpuBonuHeliHo# Tpanenuu. [lonstue 06 onpenenenHnoM uHTerpaie. Ilepsoodpasnasi.



YPABHEHUWSA U HEPABEHCTBA

Pemenne pannoHanbHbIX, TOKA3aTENbHBIX, JIOTAPUPMUIECKAX U TPUTOHOMETPUIECKUX yPaBHEHUH 1
HEpaBeHCTB. PelleHne nppalnoHaabHbIX YPaBHEHUI U HEPABEHCTB.

OCHOBHBIE TPHUEMBI PEIICHHUS CUCTEM YpaBHEHUN: TIOACTAHOBKA, aNreOpanvecKoe cI0KeHU e, BBEJCHNUE
HOBBIX IIEPEMEHHBIX. PaBHOCHIIBHOCTh ypaBHEHU, HEpPaBEHCTB, cucTeM. Pelienne cucreM ypaBHEHUH €
JBYMs HEM3BECTHBIMU (TIpocTeiiire THIb). Perenue cucreM HepaBeHCTB ¢ OJTHON MepeMeHHOM.
HcnonkzoBanue cBOMCTB U rpadmkoB (pyHKIWH MPpH pEellICHUN YpaBHEHUH U HepaBeHCTB. MeTos
nHTepBanoB. M300paxkeHre Ha KOOPIUHATHON TIIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUH U
HEPABCHCTB C ABYM IICPEMEHHBIMU U UX CUCTCM.

[IpumeHeHue MaTeMaTHYECKUX METOIOB JUISI peIlIeHHs COAEPKaTENIbHbIX 3a/1a4 U3 pa3InyHbIX o0jacTeit
HayKH{ U IpakTUKU. HTepnperanus pesyibpTaTa, yueT pealbHbIX OrPaHUYEHUN.

3JEMEHTbI KOMBUHATOPUKHU, CTATUCTUKA U TEOPUU BEPOSITHOCTEM
TabnuuHoe u Tpaduyeckoe npeacTaBiIeHNe JaHHBIX. UNCIIOBBIE XapaKTEPUCTHKH PSIOB TaHHBIX.
[oouepenHblii 1 OTHOBPEMEHHBIH BBIOOP HECKOJIBKUX AJIEMEHTOB U3 KOHEYHOI'0 MHOXKECTBA
OrneMeHTapHbIe U CIOKHbIE COOBITHA. PaccMoTpeHue ciy4daeB 1 BEpOSATHOCTE CYMMBI HECOBMECTHBIX
COOBITHH, BEPOATHOCTh MTPOTHBOIIOIOKHOTO cOObITHS. [IOHITHE O HE3aBUCUMOCTH COOBITHIA.
BepOHTHOCTB " CTaTUCTHYCCKAsA 4aCTOTAa HACTYIIJICHUA CO6I)ITI/I$I.

I'EOMETPUSA

IleprieHIUKYISIp ¥ HAKIIOHHAS K IIJIOCKOCTH. YTOJI MEXAY IPSIMON U IJIOCKOCTBIO.

[TapannenbHOCTh IIOCKOCTEHN, EPIEHANKYIISIPHOCTD MJIOCKOCTEHN, MPU3HAKUA U CBOMCTBA. J|ByrpaHHbIN
YIOJ1, JINHEHHBIN yron IBYITPaHHOIO YIJIA.

PaccrosiHus OT TOUKM 10 TUIOCKOCTH. PaccTosiHUE OT MPSIMOM 10 IIIOCKOCTH. PaccTosHrEe MeXay
nmapaiji€IbHbIMUA ITJIOCKOCTSMMU. PaccrostHue MCXKAY CKPCIHUBAOIIUMUCS ITPAMBIMUA.

[NapamensHoe mpoexTrpoBanue. OpToroHaabHOE MPOEKTHpOBaHKe. [Imomane opToroHatbHOM
MPOEKIIMY MHOTOYTONIbHUKA. 300pa)keHne MpocTpaHCTBEHHBIX Guryp. LleHTpanbHOe MpOoeKTHPOBaHHE.
MHuororpanauku. BepmmHel, pebpa, rpaHd MHOTOTpaHHUKA. PazBepTka. MHOTOTpaHHBIC YTJIbI.
Brimrykiisie MHOTOTpaHHUKH. Teopema Ditepa.

[Ipusma, ee ocHoBaHM:I, OOKOBBIC pedpa, BHICOTa, OOKOBAs TOBEPXHOCTh. [IpsMast 1 HaKITOHHAS TIpU3Ma.
[paswibHas npusma. [apamenenunen. Kyo6.

[Tupamma, ee ocHOBaHME, OOKOBBIEC pedpa, BHICOTa, OOKOBAs MTOBEPXHOCTH. T peyroipHas MAupaMua.
IIpaBunbHag nupamMuga. Y cedeHHasi TUpaMu/a.

Cummerpun B KyOe, B mapayieNienuIieie, B MpU3Me U MUpaMu/Ie.

[TonsTHE O CHMMETPHH B IPOCTPAHCTBE (IIEHTPaTIbHAS, OCEeBas, 3ePKATbHAS).

Ceuenust MHOTOTpaHHUKOB. [locTpocHme cedeHwMi.

[IpencraBnenue o MpaBUIBHBIX MHOTOTPAHHUKAX (TETPadAp, KyO, OKTad P, JOAEKAdIp U UKOCASP).
Tesa u moBepxHocTu BpameHus. L{nmmHaap u konyc. Ycedennslit koHyc. OCHOBaHHE, BBICOTA, OOKOBAs
MTOBEPXHOCThH, 00pa3yromas, pa3sepTka. OceBble CEUeHHs U CeUeHHs IapajuielbHbIe OCHOBAHHIO.

[ap u cthepa, ux cedenus. Jmmurc, rumnepdorna, mapadona Kak ceueHus KoHyca. KacaTenpHast IIIOCKOCTb
K cthepe. Cdepa, BricaHHasI B MHOTOTPaHHHUK, cepa, orrcaHHas OKOJIO MHOTOTPaHHHKA.
Hunuaapuyeckre 1 KOHMYECKUE TIOBEPXHOCTH.

O0beMbl TeJI U MJIOMIATU UX MoBepxHocTeii. [loHsaTne 06 oObeme Tema. OTHOIIIEHHE 00bEMOB
HOOOOHBIX TEI.

®opmynel 00beMa Kyba, mapasuienenunesa, Mpu3Mel, IuHApa. GopMynsr 00beMa MHPaMUIBI U KOHYCA.
DopMyIBI TUIOIMAAN TTIOBEPXHOCTEN MUIMHAPA U KoHyca. DopMyrbl 00beMa mapa ¥ IIomany chepsl.

10 kmacc
HazBanue pasnena/6noka | Kon-Bo coJiepiKaHue
yac Ha
U3y4YeHue
Toorcoecmeennuvle 7 [IpeoOpa3oBanust YMCIOBBIX U anNTreOpanyecKux
npeobpazoeanus BBIPQKEHHUH, CTEINEHb C ACHCTBUTENBHBIM ITOKa3aTeIeM;
peo0pa3oBaHKe BBIPAKEHUH, COAEPIKALINX PaAuKabl;
MPOLIEHTHI, MPOMOPLIH, IPOTPECCHH.




Dyuxyuu 4 [Toctpoenue rpauKoB 311eMEeHTaPHBIX (YHKIIHIA;
HaxoKAeHHe 3HaueHni QyHKUMY; rpaduku GyHKUIUH,
CBSI3aHHBIX C MOMYJIEM; CTEleHHas, MoKa3aTelbHasl,
norapudmudeckast GyHKIHH.
Ypasnenus u cucmemoi 10 Pemienue ypaBHeHuit, APOOHO-PAIIMOHAIBHBIC YPAaBHCHUS;
ypaeHeHutl cxema ['opHepa; ypaBHEHHS BBICIIUX CTEIICHEH;
UppalMOHATHHBIC YPABHEHUS; MOKA3aTEeNbHEIC U
norapu(MUUYECKHE YPAaBHECHUS; YPAaBHEHUS, COJICpIKAIIINC
MOIYJb; YpPaBHEHHUS C TAPaMETPOM; PEIICHUE CUCTEM
ypaBHEHH; TeoMmeTpudeckuil Meron; Meron Kpamopa.
Hepasencmesa 6 Meron HHTEpBAJIOB; MOKa3aTEbHBIC U HPPAITHOHATEHBIC
HEPABEHCTBA; JIorapu(pMHUUECKHE HEPABCHCTBA;
TPUTOHOMETPUICCKIE HEPABEHCTBA; HEPABCHCTBA,
coJiepKaIrue MOIylib, HEPaBEHCTBA C APAMETPOM.
Tpueonomempus 7 [IpeoGpazoBanue TPUTOHOMETPHUUECKHUX BBIPAKEHUM;
TPUTOHOMETPUUECKUE YPABHEHHS; TPUTOHOMETPUUCCKHE
HEPABEHCTBA; TPUTOHOMETPUYECKUE (DYHKIUY;
rapMOHHYECKHE KoeOaHus; oO0paTHBIC
TPUTOHOMETPUUECKUE (DYHKITUH.
Umoeo 34
KanennapHo-rematudeckoe mianuposanue 10
Nor/m | ITnanup. | Tema OCHOBHBIE BUJBI IEATEIHHOCTHA OcHoBHEbIE
0GyHaromHXcs HANpaBJIeHUs! )
nara BOCIIUTATEJLHOM
padoThI
1 [IpeoOpazoBaHusi YHCIOBBIX M | BBIIONHATH apudpmernueckue aeiicteus, | ['paxnaHckoe
anreOpandecKiuX BBHIPaKEHHH coderas  yCTHbIC WM INHMCBMCHHBIC | pocniMTaHuME,
2 [IpeoGpa3oBanus uYHCIOBBIX 1 | "PHMCPEL _ TPUMCHCHHC | parppormyeckoe
o BBIYUCIIUTCIIBHBIX YCTpOI/ICTB; HaXOoauTh
anreOpanmdecKuX BhIpaKEHUH . BOCIIUTaHHE,
v 3HAYCHHUC KOpHH HaTypaJ'IBHOI/I CTCIICHHU,
3 Hpeo6pa3OBaHI/Ie BBIpaH(eHHH’ CTCIICHU C pa]_[I/IOHaHLHLIM II0KA3aTeJIEM, 'HyXOBHO_
CoAEpKaIlnX 5 PpaluKalbl, | nonpzopaThess OLEHKOM W mpuKuakoi | HPABCTBECHHOS
CTCIICHb C JCUCTBUTCIIBHBIM Ipu MIPAKTHYECKUX pacyerax; | BOCIIMTaHHE,
OKa3aTeIIEM HPOBOJMTE IO U3BECTHBIM (POPMYNIaM U | TPYIOBOE
4 ITpeobpa3oBaHue BBIPAXKCHHIA, | NPaBUIaM npeoOpa3oBaHne OYKBEHHBIX BOCIIMTAHHE,
cozlepIKalIuX pajuKanpl, | BRIPAKEHHH, — BKITIOHAIOMUX  CTEICHH, L[eHHOCTH
CTeleHb C  JIeHCTBUTENbHbIM | PAWMKAIPL, TPUTOHOMETPUYECKUE HaYIHOTO
HoKa3aTeneM dhyHKIHN; BBIMHCIATE  SHAYICHWA OsHAHIA
H 6 A30BAHIE BBI a)KeHHfI YUCIIOBBIX H 6yKBeHHLIX BLIpa)I(CHI/II/I, ’
5 peobp p > | ocyleCTBIIsLs HeoOXxoauMple | IKOJIOTHIECKOe
CoAcpKaIux 5 paanKalbl, MOJICTAHOBKH " mnpeoOpa3oBaHus; | BOCIIMTAHHUE,
CTeNeHb C  JCHCTBUTENBHBIM | cocrapnste W pemiaTh — MPONOPLNH; | (usmueckoe
ITOKa3aTCJIEM HaXxOJWTb MPOLEHTBl OT BENUYMHBL, | pocruTaHMe
6 [IpoueHnrsl, MIPOTIOPITNH, | BEIUYKHBI o eé HPOLIEHTY;
nporpeccuu pacno3HaBaTb apI/I(l)MeTI/I‘IeCKI/Ie u
7 TCOMCTPUUCCKUEC TPOrpecCcuu, peuiaThb
3aJjadyl  Ha TNpUMEHEHHEe  (HOpPMYIIBI
IIpomenTs, TIPONOPINH, O0IIEro 4jaeHa M CYyMMBI HECKOJIBKHX
HpOFpeCCI/II/I MEPBLIX YJICHOB.
HCHOJ’H:BOB&TL HpI/I06peT€HHBIe 3HAHUA U
YMCHUA B HpaKTH‘IeCKOfI JACATCIBbHOCTHU U




IOBCEAHEBHOM KNU3HU 0.1
MPAaKTUICCKHAX PacdEToB IO GOpMyIiaMm,
BKITIOYast GOpMYITBI, CoaepIKanie
CTEMEeHH, PaJUKaIIbI,
TPUTOHOMETpUIECKUE () yHKIIUH,
UCIIOJIB3YS TIPH HEOOX OTUMOCTH
CIIPaBOYHBIE MATEpUaJIbl; COCTaBJICHUS
dhopMys, MOICTUPOBAHUS MPAKTUICCKUX
CUTYallUH ¥ HCCIEI0BaHUs TOCTPOESHHBIX
MOJICIICH.

8 IToctpoenue rpauKoB | MOHMMATh — KaK MaTeMaTHUYECKU
3JIEMEHTapHBIX ¢byHKIMi; | onpeneneHHple  (QYHKIMH —~ MOTYT
HaXOXJ/ICHHE 3HAa4YCHUH | OMHUCHIBATH pPeAIbHBIE 3aBUCHMOCTH;
GbyHKIMH KaK HCIOJIb3YIOTCS MaTeMaTHUECKHe
9 [MocTpoenue rpa¢ukoB | (GOPMyYJIbI, IPUMEPHI UX TPUMEHEHHS
3JIEMEHTapHBIX GYHKIMA; | IS PEIIeHuS MaTeMaTHYeCKuX |
HaXOXJ/ICHHE 3HAYEHMH | MIPAKTUYECKUX 33724
(yHKIMH YMerp — omnpenenarh 3Ha4yeHHe
10 I'paduxy GpyHKuuii, cBazaHHpX | QYHKIMM 110 3HAYEHHUIO ApPryMeHTa
C MojlyJieM IpH pa3iMYHBIX CIOCO0AaX 3aJaHus
11 23\11 (GyHKIMW,  HAXOIUTh  3HAYEHHE
apryMeHTa Mo 3Ha4eHWIo (YHKIIWH,
CTPOUTH rpaduku W3YUYEHHBIX
byHKIHH, BBITTONTHSATH
npeodpa3oBaHuUs rpaduKoB;
OTIPEJIENIATH CBOKWCTBA (DYHKITUH 110 €&
. rpaduky.
I'padukn GyHKINH, CBSI3aHHBIX pauxy
Hcnonp30BaTh NpHOOpETEHHbIE
C MOZyJIEM 5
3HAHMSA M YMEHUS B IPAKTUIECKOM
JeATETbHOCTH U TIOBCETHEBHON
KHM3HU JUIS: HHTEPIPUTALUAH
rpauKoB peasbHBIX 3aBHCUMOCTEH
MEXy BETHINHAMIL.
12 Pemrenvie ypaBHeHUM#, OpoOHO- | MOHUMAaTh — KaK MAaTEMAaTUYECKU
panmoHaIbHbBIEC YpaBHEHHS ompeneneHHble  (QYHKUUHM  MOTYT
13 Pelnenne ypaBHEHMH, IpoOHO- | ONUCHIBATBH PEATbHBIE 3aBUCUMOCTH,
pauroHAIbHBIE YPABHEHHUS KaK HCIIOJB3YHTCAd MAaTEMATUYCCKUE
14 Cxema I'opnepa; perenne | OPMYIBI, TPUMEPE! HX IPHMCHEHHS
YpaBHEHHUI BBICIIHX CTEIICHEH JUISL  PEIICHHS MaTEMAaTHYeCKUX |
15 Cxema TopHepa; penrenne | [TPAKTHICCKUX 3a/1at,
ypaBHEHHU BBICIINX CTerenell | Y METh  — pEIaTh  palMOHaNbHEIE,
16 Pemmenne cuctem ypaBHEHHit ZIpOOHO-palHOHATBHBIC,
TPUTOHOMETPUYECKHE YPaBHEHHS, HX
= CHCTEMBI, pellaTh TEKCTOBBIC 3aJa4H
17 I'eomerpuyeckuii MeTox
o c TIOMOIIBIO COCTaBJICHHUS
penIeHust CHCTEM YpaBHEHHI .
= ypaBHEHUH, UHTEPIPETUPYS
18 I'eomerpuueckuit MeTon N .
o pe3ysnbTaT ¢ Y4€TOM OrpaHMYeHUI
penIeHust CHCTEM YpaBHEHHI
YCIIOBHS 33/1a4H, pellaTh ypaBHEHUS
19 Meron Kpamopa.
U CHCTEMBl C  IpPUMEHEHHEM
0 rpaduuecKux MIpeACTaBJICHU,
Meroxn Kpamopa. CBOWCTB (pyHKIIHit
Hcnonb3oBaTh npuoOpeTeHHbIE
21 Pemenne 3anad Ha coctaBieHue

YpaBHEHUH U CUCTEM

3HAaHUA U YMCHUS B HpaKTH‘lCCKOfI
ACATCIBbHOCTH U HOBCC}.‘LHCBHOﬁ




YpaBHEHUI

JKU3HU UIA: IOCTPOCHUA U
HCCIICO0BaHUA HpOCTeﬁHIPIX
MAaTEMaTHYCCKUX MO,E[GJ'IGfI.

22 Meron nHTEpPBAIOB IIOHMMAaTh — KaKk  MaTeMaTU4YecKH
olpe/ieIeHHbIC ¢$yHKIIH MOT'YT
23 MeTOH I/IHTepBaHOB ONMCBIBATH PCAJIbHBIC 3aBUCUMOCTH,; KaK
HCIIOJIb3YHOTCA MAaTEMATUYCCKHUEC
q)OpMyJ'II)I, MNpUMEPLI UX TPUMCHCHUA
24 1\3 PeIHeHI/Ie HepaBeHCTB’ JUIA peuIeHuA MaTEMaTHUYCCKUX u
CoAEpKANX MOAYJIb IPaKTUIECKUX 33129,
25 15\3 Pemenue nepaBeHcrs, VMeTh —  pemaTh  palMOHANbHBIE,
COJEepIKaIINX MOTYJIb JPOOHO-PaIHOHAJIBHBIE,
26 PelieHne HepaBeHCTB, TPUTOHOMETPUUECKHE HEepaBeHCTBA,
COZIEpIKAIMX [TApaMeTp pettatb
27 34 Vcnonb30BaTh MPHOOPETEHHBIC 3HAHUS U
YMEHUA B HpaKTH‘{eCKOﬁ JACATCIIBHOCTHU U
Pemenue HEPABEHCTB, | MOBCCIHCBHOM KU3HU JUIA: IIOCTPOCHHS
COZEeprKalIuX MapaMeTp M UCCIICI0BAaHUA MPOCTEULTUX
MaAaTEMATHYCCKHUX MOICIICH.
28 12\4 ITpeobpa3zoBanue HOHMMAaTh — TPUTOHOMETPUYECKHE
TPUTOHOMETPHYECKUI GbyHKINY; MOTYT OIHCHIBATH
BBIpa)KeHI/H‘/'I pC€ajibHBIC 3aBHUCHMOCTH, KaK
29 19\4 IIpeobpasoBanme UCIIONB3YIOTCSA TPUTOHOMETPHYUECKHE
TPUTOHOMETPUICCKHIA (bOopMyIIbI, TPHUMEPHI KX TPHUMEHEHHUS
BBIPKCHUI JUISL  PEIICHHST MaTEMaTHYeCKUX |
30 26\4 MPaKTUYECKUX 3a]1a4;
Tpuronomerpuyieckne GyHKUHA | v/ o - IpEMesATS
31 3\S [apMoHndeckne  KonmeGaus; | TPHTOHOMETPHYCECKHE (OPMYIIBI [is
00paTHBIETPUTOHOMETPUIECKHE npeodpa3oBaHuii .
dyHKIHN. TPUTOHOMETPUYECKHX  BBIPOKCHUIA;
32 10\5 Pemrennie Tpuronomerpuueckux | YMETb CTpOUTH Fpa(bI/IKVI/I
ypaBHeHuii TPUTOHOMETPUIECKHX byHKIHH,
33 17\5 Pemenne TpuroHomerpuueckux | MCTOMB30BATE  MX  JULL  PCIICHAS
ypaBHeHHii 3aja4; peliath TPUTOHOMETPUICCKHE
34 24\5 Perenme tpuroHoMerprdeckux | JPABHCHI M HCPABCHCTBA

HEpPaBEHCTB

Hcmonp30BaTh MPHOOpETEHHBIC
3HAHWS U YMEHUS B MPAKTUIECKOM
JEeATEITHHOCTH U TTOBCETHEBHOM
JKU3HU JJIS: TIOCTPOCHUS U
UCCIENOBaHUS MPOCTEHIINX
MaTeMaTUYECKUX MOJIETIEH.

11 xnacc

HazBanue pasnena/6moka

Kon-Bo yac

Co/IepKaHue




Ha U3y4YCHHUC

[IpumeHenune nponu3BOAHOMN

2

[TonsaTue 0 MIPOU3BOJHOMU byHKIIH,
¢u3udeckuii. M TEOMETPHUYECKHH  CMBICT
MPOU3BOAHON. YpaBHEHHE KacaTelbHOW K
rpadpuky ¢yakoun. [IpousBomHbBIE CYMMBI,
pasHocTH, IPOM3BEICHUS, YaCTHOTO.
[IponsBogHass ~ OCHOBHBIX  DJIEMEHTAPHBIX
¢ynkmuii.  MccnenoBanue — GyHKOMH IO
rpaduky ee mpomsBogHOH. Hambonbpmee wimm
HavMEHbIlee  3HaueHWss  (QYHKIUHM  Ha
yYKa3aHHOM TIPOMEXYTKE

TexcroBble 3agaun

3amauu HA YaCTH M MPOIEHTHI. 3a/1a4u Ha
BBITIOJIHEHHE OIPEIETIEHHOT0 00bema padoT.
3agaun Ha ABWKEHUE. 3a7a9M Ha CIUIaBHI,
pactBOpsI 1 cMecu. DOpMyITBI YUCTa
MEePECTAHOBOK, COYETAHUM, pa3MEIICHHI.
Pemenre koMOMHATOPHBIX 3a/1a4.
BeposaTHOCTh 1 cTaTUCTHYECKAsT YacTOTa
HACTYIUIEHUSI COOBITHSI.

Crenenn un kopHU. CTeneHHbBIE
dhyHKIHHI

Oynkunn. O61acTh onpeneneHrs U MHOKECTBO
3HadeHui. [ paduk ¢pyakmun. [loctpoenne
rpadukoB (HyHKINH, 3aJAHHBIX Pa3IMIHBIMA
criocobamu. CBolicTBa (YyHKIIHI: MOHOTOHHOCTb,
YETHOCTH U HEUYETHOCTh, IEPHOANIHOCTE,
OrpaHH4YeHHOCTh. [[poMexXyTKH Bo3pacTaHus 1
yOBIBaHW S, HANOOJBIIEE M HAMMEHBIIIEE 3HAUCHUS,
TOYKH HKCTpeMyMa (JIOKATHbHOTO MaKCHMyMa H
MuHUMYMa). Beimykiocts dyakmum. ['padudeckas
uHTepnperanus. [Ipumeps! GyHKITMOHATHHBIX
3aBUCHMOCTEH B PeabHBIX MIPOIECCaX U SIBICHHX.
IToxazaTenpHas (GyHKIHS (KCIIOHEHTA), ee
CBOICTBA U TpaduK.

IToxazaTenpHas u
morapudmmudeckast QyHKIAU

12

Oynknnn. O61acTh ompeneneHrus 1 MHOKECTBO
3HaveHuil. ['paduk ¢pynkmun. [loctpoerne
rpadukoB GYHKINH, 3aJaHHBIX Pa3TMIHBIMU
cnocobamu. CoiicTBa (YyHKITHI: MOHOTOHHOCTB,
YETHOCTh W HEYETHOCTD, IEPHOTMIHOCTD,
OrpaHWYeHHOCTh. [IpOMEXYTKH BO3pacTaHus U
yObIBaHUS, HANOOIbIIIEE 1 HANMEHbIIIee 3HAUCHHS,
TOYKHU 3KCTpEeMyMa (JIOKaJbHOTO MaKCUMyMa H
MUHUMYMa).

Jlorapudmunyeckas GyHKIHs, €€ CBOMCTBA U

rpaduk

[Inanumerpus

Hcnons3oBanue MMPOU3BOJHBIX ITPU PCHICHUHA
ypaBHeHI/Iﬁ 1 HCPABCHCTB, TCKCTOBLIX, (1)I/I3I/ILI€CKI/IX
U IrCOMCTPHUYCCKUX 3a/1a4, HAXOXKIACHUN
HaHOONBIINX U HAUMEHBIINX 3HAUCHUH.

Crepeomerpust

Hununap u konyc. OcHOBaHUE, BHICOTA, OOKOBast
MOBEPXHOCTh, 0Opa3yomias, passeprka. OceBbie
CEUEHUs U CEUCHHS NapauIelbHbIE OCHOBAHHUIO.
ap u chepa, ux ceuenus. Jmuaurc, runepoona,




napabosa Kak cedeHus Konyca. KacatenpHas
TJIOCKOCT K cdepe..

OOBeMBbI Tel U MJIOMAH UX TOBEPXHOCTEH.
dopmynsl 00beMa Ky0a, mapasuienenunesna,
NpU3MBL, THIHHApPa. PopMyIsl 00beMa MUPAMUIBI
1 KoHyca. GopMyJIbl IUIOMAAN TOBEPXHOCTEN
WIMHAPA U KoHyca. @opMysbl o0beMa mapa u
TJIOIIAIU CEPHI.

Pemenne 3amau  mo  Bcemy 6
Kypcy.
HUTOrO 34
Ka.ﬂennapﬂo-TeMaaneCKoe IJIAHUPOBAHUE 11 xaacc
Nori/m | ITnanup. | Tema OCHOBHBIE BUIBI I€ATEILHOCTH OcHoBHEIE
06y4arOLINXCS HaIlpaBJICHUs
gara BOCITUTATEIILHOU
paboThI
1 UccnemoBanre (YHKIMHA 110 | M3y4uTh  QYHKOMM Kak  BaxHelmero | I'paxnanckoe
rpaduKy ee POM3BOHOMN MaTeMaTH4ECKOro  00beKTa CPEelCTBAMM | BOCIUTAHHE,
anreOppl M MaTEMaTHYeCKOro aHaju3a, HATPHOTHYECKOE
PaCKpBITh MOJUTEXHUYECKOE U TPHKIIAJTHOE
2 BOCIIUTaHUE,
3Ha4yeHHe OOIIMX METOIOB MAaTEeMAaTHKH,
" JIyXOBHO-
HanGoblIee Wi HamMersmee | CEoAHHPIX C HCCIEN0BAHHEM (byHKIM;
chopmupoBarh  KayecTBa  MblluieHus, | HPABCTBEHHOC
3Ha49CHUA yrxmn Ha | xapakTepHble iiv MaTeMaTH4ecKol | BOCIHTAHHE,
YKa3aHHOM IPOMEXYTKE JeATENbHOCTH; TpYIOBOE
copMHUpPOBATH NPEACTABICHUE O METOAX | pocrUTaHHE,
MaTeMaTHKU IEHHOCTH
HAYYHOT'O
3 33,;[3}{1/1 Ha 4YaCTH U IIPOLICHTHI C(bOpMI/IpOBaTb KayecTBa MBIIJICHUSA, HO3HARMS
XapaKTepHbIe ULt MaTeMaTHYeCKOM ’
CSTCIIEHOCTI: 9KOJIOTUYECKOE
4 3ajaud  Ha  BBHINOIHEHHE | ’ O—
copMHUpOBaTh TPEACTABICHHE O METO/AAX >
OIIpeNeNeHHoro oobemMa padoT MATEMATHKEL (usHIecKOe
3HAa4YeHHEe MAaTEeMAaTHUYeCKOW HAayKH Uil | BOCITUTAHHE
5 3a7a4u Ha IBUKCHUE peleHns 3a1a4, BOSHUKAIOMNUX B TEOPUU U
NpaKTHKe; IIUPOTY U B TO JKE BpeMms
6 3aJauM Ha CIUIaBBL, PACTBOPHL U | OTPAHMYCHHOCTD NIPUMEHCHUA
CMeCH MaTeMaTUYECKUX METOMOB K aHalu3y |
MCCIICJIOBAHUIO MPOLIECCOB W SIBJICHHUN B
7 TIPUPOJIE U OOIIECTBE;
3HAYCHHE TPAKTUKU U BOIIPOCOB,
Pemrentie 3a1a4 Mo CTaTUCTHKe, | BOSHUKAMOIIMX B CAMOIl MaTeMAaTUKe [Jist
b
KOMOWHATOpUKE W  TEOpUHU (hopMupoBaHKA H pasBUTHA
o MaTEeMaTUYECKOH HAYKHU; UCTOPHIO
BEPOSATHOCTEN
Pa3BUTHS IOHSITHS YUCIA, CO3AHUS
MaTeMaTHYECKOro aHaInu3a
8 IToHsITHE ¥ CBOWCTBA KOPHS | TPMMEHSATH CBOMCTBA (QYHKINMIA B X0/1€
N-0ii CTeIen U3 BBIMTOJTHEHHST TOXKIECTBEHHBIX
o npeoOpa3oBaHuUil BEIpaKCHUI,
JCUCTBUTCIIBHOI'O HHUCIIA.




9 IIpeoGpa3zoBanue HPUMEHSITh TIPOU3BOAHYIO M HHTErpaj K
BBIPAXKEHMUIL, COEpIKALLIIX PEIIECHUIO TPAKTHYECKHX 38124,
pelIaTh ypaBHEHHs, HEPABEHCTBA U
panvKasl g
CHCTEMBI YpaBHEHHIL.

10 IIpeoGpasoBanue BJIAJIETh HEOOX O/IMMBIMH
BBIPAKCHUH, COACPKAIMNX BBIYHCIIUTENbHBIMUA HABBIKAMU.
panvKasl

11 Crenennbie (hyHKINHU, UX
CBO¥iCTBA, rpadukn

12 IMoka3zaTenbHast QyHKIIHS, €¢ | CTPOUTH CXeMAaTHYECKH TpaduKu
CBOMCTBA U rpa(bI/IK CTENEHHOM, MTOKa3aTeIbHOU 1

13 I norapupMIYecKor (HyHKIIHHI;

OKa3aTCIILHBIC ypaBHCHIA NPUMEHATH CBONCTBA QyHKIMIA B X07€
¥ HCPABCHCTBA BBITTOJTHEHHS TOXK/IECTBEHHBIX

14 10\12 [Toka3aTenbHbIe ypaBHEHUS | mpeoOpa3oBaHHil BBIPAKCHHIA;

W HEPAaBEHCTBA HPUMEHSITh TIPOU3BOAHYIO M HHTErpaj K

15 T[loka3aTenpHble ypaBHeHHs | DOCHHIO TPAKTHHECCINX 3aAat,

BBIYUCIIATH TUIOIaJb KPUBOIUHEHHOMN
1 HCPABCHCTBA TpaIelHH ¢ MOMOIIBIO HHTErpaa,

16 [TonsiTue u cBoiicTBa pelath ypaBHeHUs!, HEPABEHCTBA U
J'IOFapI/I(l)Ma CUCTEMBI YPABHEHUI.

17 Hpe06pa3 OBaHme BnageTs: He0OX0UMBIMU
BI)Ipa)KeHI/Iﬁ COHep)KaHII/IX BBIYUCIIUTCIIbHBIMH HaBbIKAMU.

b
JorapudMel.

18 [IpeobpazoBanme
BBIPAKEHUH, COACPKAILINX
JorapudMel.

19 Jlorapudmuaeckue
ypaBHEHUS 1 HEPABEHCTBA

20 Jlorapudmudaeckue
YpaBHCHH U HCPABCHCTBA

21 Jlorapudmudaeckue
YpaBHCHH U HCPABCHCTBA

22 HuddepennmpoBanme
JorapuGhMHIECKOA U
ToKa3aTenbHON (pyHKIHI

23 HuddepenmupoBanue
norapuMUIECKOi 1
TOKa3aTeNnbHON (pyHKIH

24 [TomoOue TPeyroJbHUKOB. IToxobue tpeyronpaukos. CBOMCTBA
CBOﬁCTBa MEIUaH U MEIUAaH U 6I/ICCCKTpI/IC. CsoiicTBa
6uccextprc. CBoiicTa KacaTeNbHbBIX, XOPJ, CeKyIuX. TeopeMsr
KACATEIBHBIX, XOPJI KOCHHYCOB CHHYCOB. IIpiMeHeHHe

' ’ TPUTOHOMETPHH K PELICHHIO
cekymmx. TeopeMsl
reoMeTpuueckux 3agad. Ilmomans
KOCHHYCOB CHHYCOB
MHOTOYTOJIBHUKOB. YTOJI MEXIy [ByMs
25 TIpHMGHORHG  TPAIOHOMGTpHH HPSMBIMH. PaccTosiHHe OT TOYKH JI0

K PEUIEHUIO
FEOMETPUYECKHUX 3a/ad.
[Inomanes MHOrOyrolnbHHMKOB

OpsAMON. YpaBHEHHE IIIIOCKOCTH.
ITocTpoenue ceueHnil. Yroin Mexny
JIBYMSI TUIOCKOCTSMH. YTON MEXIy
OpsSAMOM M TIIOCKOCTHIO. PaccrostHue ot
Toukn 10 Miockoctu. Chepa u




MHOTOYroJIbHMKH. MeToa KoopAnHAT B
MPOCTPAHCTBE, MHOTOTPAaHHUKH, Tea
BpallleHuns], 00bEMBI MHOTOTPAaHHIKOB U TEJ
BpaLIeHUS

26 Yroa Mexay AByMs [Tono6ue tpeyronbunkos. ColicTBa
npaMbeIMu. Paccrosinue ot MenuaH W Ouccektpuc. CBoiicTBa
TOYKHA [0 HpHMOﬁ. KacaTCJIbHBIX, XOp[J, CCKYIIUX. TeOpeMI)I
YpaBHeHI/Ie ILTOCKOCTH KOCUHYCOB CHHYCOB. HpI/IMeHeHI/Ie
TPUTOHOMCTPUN K PCUICHUIO
27 1\4 IMoctpoenue ceuenuit. Yrom reomerpuiecknx - 3azaq. Inomans
MG)KI[y )IBny[ [TOCKOCTSIMH. MHOTI'0YT'OJIbHUKOB. Yron MCXKAY OBYMA
yFOJI Me)KZIy Hp}IMOf;I - HpHMLI‘I'VII/I. Paccrostnue ot TOYKH a0
npsMOH. YpaBHEHHE IIJIOCKOCTH.
III0CKOCTEIO. PaccTotnue ot ITocTpoeHue ceueHnit. Yron Mexay
TO9KH  JI0  TJIOCKOCTH JABYMA IIOCKOCTAMM. Yron MCKIY
OpsMOM M IUIOCKOCTBIO. PaccTostHME OT
28 o\ Cepa 1 MHOrOyrobHHKH. Touku g0 Miockoctu. Chepa u
MHOIOYroJ1bHUKU. MeTon KoopauHaT B
MMPOCTPAaHCTBE, MHOI'OI'PAaHHUKH, TCJIa
BpallleHus1, 00bEMbI MHOTOTPAaHHHKOB U TeJ
BpalLEHUs
29 16\4 Pemrenvie 3anannii u3 Ganka
3amaanii EI'D
30 22\4 Pemrenne 3anannii u3 6aHka
3amaanii EI'D
31 30\4 Pemrenvie 3anannii u3 Ganka
3amaanii EI'D
32 7\S5 Pemenue 3aganuii u3 6anka
3aganui EI'D
33 13\5 Permrenvie 3anannii u3 Ganka
3aganui EI'D
34 20\5 Pemrenvie 3anannii u3 Ganka
3aganui EI'D
Cnncok, peKOMeHI0BAHHOW Y4eOHO- MeTOANYEeCKOH JUTEePaTyPbl
Anrebpa u Hauanma MareMarudeckoro adamuza. 11 wmacc.  Y4eOHUK s

o0mieo0pa3oBaTeNnbHBIX YUpekJAeHUH. ba3oBblii M mpouMIbHBIA YpOBEHb. ABTOPBHI:
Mopakosuy,IIpocsemenue. 2020
Artanacsu JI.C., Byry3oB B.®., Kagomues C.b. u np. 'eomerpust (6a30BbIi 1
npoduneHelii ypoBHU) 10- 11 k7. [IpocBemenue

OUITN OTKpHITHIN OaHK 3aaHHIA




=

8.

9.
10.

JlonoJiHuTEIbHAS JIUTEPATYPA IS YYUTEJIS U 00y4aI0LIMXCH

AnreOpa 1 Havasia MaTeMaTHYECKOTo aHann3a. Jlupakrnyeckue marepuaisl. 11 kiacc:
Aranacsia JI.C., byry3os B.®., Kagomier C.b. u np. ['eomerpust (6a30BbIii 1
npo¢uibHelid ypoBar) 10- 11 kit [IpocBemenne

AnreOpa ¥ Hadasla MaTeMaTHIeCKOro aHanm3a. Temarndeckue TecThl. 11 kmacc: 6a30BbIH
U TIpOoQHII. YPOBHH.

JIsicenko @.®D. u np.Tematuaeckue Tectsl 10, 11 kimacc Jlernon 2012

COopHUK HOPMATHBHBIX JOKYMEHTOB. Maremaruka. deaepanbHblil KOMIIOHEHT
rocyfaapctBeHHoTo cranaapra. poda Mocksa 2004.

CeménoBA.A., Amenko 1.B. Camoe nosiHoe n3/1aHue TUMOBBIX BAPHAHTOB PEAIbHBIX
3amaanii EI'D Mocksa ACT 2020

Cryneneukas B. H Pemenue 3amau mo cratucTuke, KOMOMHATOPHUKE M TEOPUU
BeposTHocTel Bonrorpan 2016

Amenko WU.B, lllecrakos C.A, 3axapos I[1.1. IToarotoska k EI'D mo matemaTuke
MIIHMO 2021.

OUIIN  OTtkpbIThIN OaHK 3a1aHUN

Cratl'pan  /luarHoctuueckue U TPEHUPOBOUHBIE PaOOTHI
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