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IHosicHuTe/IbHASA 3aNIUCKA
PaGouas mporpamma mo martematuke st 10-11-x KiaccoB SBISIETCS COCTABHOM YaCThIO

OCHOBHOH 00pa30BaTENbHON MPOrpaMMBbl CperHEero obmero odpasoBanuss MyHUIMITAIHLHOTO
010/ KEeTHOTO 00111e00pa3oBaTesibHOTO yupexaeHus «Cpenauss oOuieoOpazoBarenbHas IIKOJIA
Ne33» wu cocraBneHa B COOTBETCTBUHM C OCHOBHBIMH HOJIOKEeHUAMU DenepanbHOro
roCy/IapCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa cpenHero ooOmiero oOpa3oBaHus (IIpHKa3
Muno6puayku P® Ne 413 or 17 mas 2012 r.), pexkomennanusmu [IpuMepHOil mporpaMmbl
cpenHero oobmero oOpa3oBaHuss mo wmarematuke u [Iporpammbl  001e00pa3zoBaTENbHBIX
yupexaenuii ®I'OC. Marematuka 10-11 kmaccel, coctaButens bypmucrposa T.A. (Anrebpa u
Hayaja Marematudeckoro ananuza. COopHuMK paboumx mporpamm. 10-11 kmaccel 6a3oBbIi U
yIIIYONEHHBI ypOBHHU; IOCOOME JUIsl y4yHTened o0meo0pa3oBaTeNbHBIX YyUpexIeHUu -M.:
[Tpocsemenue, 2016; I'eomerpus. COopuuk padounx mporpamm 10-11 kmaccel; mocobue s
yauTesnen 001eoopa3oBaTeNbHbIX yupexaenuii -M.: [Ipocsemenue, 2015)

PaGouas yuebHasi mporpamMma He COJEPKUT PACXOXKICHHUIM ¢ aBTOPCKUMH MPOTrpaMMaMU
. A. AnumoBa u 1p., (Anrebpa u Hadana marematuyeckoro ananuza. COOpHUK paboumx
nporpamMM. 10-11 kmaccel 0a30BbIif M YIUIyONIGHHBIM YPOBHHU; MOCOOME i Yy4HUTEJeH
o0mreo0paszoBarenbHbIX yupexaeHuid.- M.: Ilpocsemenue, 2016.; JI.C. Atanacsna (I'eometpusi.
CoOopHuk pabounx mporpamm. 10-11 kmaccel; mocobue st yuutesne o6meoOpa3zoBaTeNbHbBIX
yupexaenuit -M.: [Ipocsenienue, 2015).

[IporpamMma JeTanu3upyeT U pacKpbIBaeT COJAEp)KaHUE CTaHAAPTA, ONpPENENsieT 00IIyI0
CTpaTerui0 oOy4eHHs, BOCIUTAHMS U Pa3BUTUS y4alMXCsl CpEACTBaMU Yy4eOHOro NpeaMera B
COOTBETCTBHUH C LIEISIMHU U3yUEHHS] MATEMaTUKH, KOTOPbIE ONIPEIEIEHbI CTaHIapTOM.

OO0yueHue ocyliecTBIsAETCA MO CAEAYIOUIUM y4eOHUKaM:

1. OI.LA. AnumoB u jap. Anrebpa M Hayana mareMaTuueckoro aHaimsa 10-11 kmaccel
6a30BblIif 1 yrimyonenHsli ypoBHu M: IIpocsemenue 2017 r.

2. JI.C. AranacsH u ap. 'eomerpust 10-11 k. M.: Ilpocsemenue, 2017 r.

Cpoxk peanmzanuu paboueit mporpamMmsl 2 roja.

N3ydyeHne maTeMaTUKH B CTaplIeil LIKOJIE OCYIIECTBISETCS Ha JIBYX YPOBHSX - 0a30BOM
U YIIIyOJIEHHOM, KKl U3 KOTOPBIX UMEET CBOIO CHEIUPUKY.

Ha 6a3oBoMm ypoBHe pemiatoTcsi NmpoOJIeMbl, CBSi3aHHbIE C (opMHpoBaHHEM OOIIEH
KyJIbTYpBl, C Pa3BUBAIOIIMMHU W BOCIMUTATENbHBIMH ILEIMH OOpa30BaHUs, B COLMAIN3ALUU
anyHocTH. M3yueHne Kypca MareMaTHKH Ha 0a30BOM YpPOBHE CTaBUT CBOEH LI€bIO MOBBICUTh
KYJBTYPHBIH YPOBEHb Y€JIOBEKA U 3aBelIaeT (OPMUPOBAHNE OTHOCUTENIBHO LIEJTOCTHON CUCTEMBI
MaTeMaTHYeCKUX 3HAHMH Kak OCHOBBI Uil MpPOAOJDKEHHMS o00pa3oBaHusi B 00NacTsaX, He
CBSI3aHHBIX C MAaTEMaTHKOM.

VYryOneHHbIl YPOBEHb CIOCOOCTBYET MOJYYCHHIO OOpa30BaHUS B COOTBETCTBHH CO
CKJIOHHOCTSIMU W TNOTpeOHOCTAMU  ydamuxcsi, oOecrnedyuBaeT HMX  OpPHEHTALUI0 U
camoonpenenenue. M3ydenue kypca MaTeMaTUKH Ha YriIyOJ€HHOM YPOBHE CTaBUT CBOEH IIEJIbIO
3aBepleHre (OPMUPOBAHUS CUCTEMbl MaTEMaTHUYECKUX 3HAHUIN KaK OCHOBBI JUISI TPOJIOJIKEHUS
MaTeMaTHYecKoro oOpa3oBaHUS B CUCTeME MNpo(ecCHOHANbHOM MoAroToBKH. OTKphIBaeT
JIOTIOJTHUTEIIbHBIE BO3MOKHOCTH JUIsI COBEPILIEHCTBOBAHUS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CHOCOOHOCTEH  BBITYCKHHUKOB, Pa3BUTHS ~ HMCCIEIOBATEIbCKMX YMEHHH W HaBBIKOB,
(bopMHpOBaHUS KYyJIbTYPHI MBIIIJICHUS U MAaTEMaTUYECKOTO S3bIKA.

N3ydyenue kypca mareMaThKud Ha 0a30BOM YPOBHe CTaBUT CBOEH HampaBiIeHO Ha
JOCTHKEHHE CIEAYIOIINX LeJIei:



®  OBJAJEHUE CUCTEMOM MaTEMaTHMUYECKUX MOHATHM, 3aKOHOB U METOJOB, U3y4acMbIX B
mpejenax OCHOBHOM  00pa3oBaTENIbHOM MPOTpaMMbl  CpPEIHEro o0Imero oOpa3oBaHUS,
YCTAHOBJICHHE JIOTHYECKOH CBSI3U MEX1Yy HUMU;

® O0CO3HaHUE€ U OOBSICHEHHWE POJIM MATEMaTUKU B ONHCAHMM U HCCIEIOBAaHUU
IPOLIECCOB M  SABJICHWM; MpEJICTaBIE€HHE O MaTeMaTHMYeCKOM MOJEIMPOBAaHUM M €ro
BO3MOXHOCTSIX;

® OBJIAJICHHE MATEMATHYECKOM TEPMUHOJIOTMEH U CUMBOJIMKOM, Ha4aJbHBIMU
HNOHATUSAMM JIOTUKM W IPUHLMUIIAMH MaTEMaTHYECKOro JI0Ka3aTelIbCTBA; CAMOCTOSTEIBHOIO
IPOBE/ICHUS J10Ka3aTeIbHbIX PACCYKIACHUHN B X0J1€ peIlIeHHs 3a/1a4;

® BBHINOJIHEHHE TOYHBIX U TNPHUOIIKEHHBIX BBIYUCICHHE U  INPeoOpa3oBaHMA
BBIPA)KEHUIl; pelleHue ypaBHEHHUN M HEpaBEHCTB; pEIlIEHHE TEKCTOBBIX 3a/lay; MCCIIEeJOBAHUE
(GyHKLUH, [OCTpOEHHE UX TIpaUKOB; OLEHKAa BEPOATHOCTH HACTYIUIEHUS COOBITMH B
HOPOCTENIINX CUTYALUSX;

e u300pakeHHE TIUIOCKMX M TPOCTPAHCTBEHHBIX TIeOMETpudeckux ¢uryp , wux
KOMOUMHAIM; YTEeHUE FeOMETPUUECKUX YEpTEeKEel; ornucaHue U 0O00CHOBaHUE CBOMCTB (uryp u
OTHOILEHUH MEXy HUMH;

®  CIIOCOOHOCTH IIPUMEHSTHh IPUOOPETEHHbIE 3HAHUSI U YMEHHUS JUIsl pEIICHUs 3a/1ay, B
TOM YMCJI€ 3314 IPAaKTUYECKOT0 XapaKkTepa U 3a/1a4 U3 CMEXHbIX y4eOHBIX NPEIMETOB.

Ha npo¢guiibHOM ypoBHe K NepeyuCJIeHHbIM Bblle 100aBJISIOTCA:

®  CTaHOBJICHWE MOTHBALIUU K IOCIEAYIOLIEMY U3YYEHUI0 MaTEMAaTUKH, €CTECTBEHHBIX
U TEXHUYECKHUX JAUCLUILINH B YUPEXKIAECHUSIX CUCTEMBI CPEHETO U BBICIIET0 IPOPECCHOHATBLHOIO
0o0pa3oBaHus U JJI CAMOOOPa30BaHMUS;

® TIOHMMaHHWE M YMEHHE OOBSICHUTH NPUYHHBI BBEACHUS a0OCTPAKIUI IPU MOCTPOCHUH
MaTEeMaTUYECKUX TEOPH;

® OCO3HaHWE M BBIABIECHUE CTPYKTYpPbl JOKa3aTENIbHBIX PACCYXACHHUH, JOTUYECKH
000CHOBaHHUS JOKa3aTeNIbCTB; OCMBICIEHHE MPOOJIEMbl COOTBETCTBUSA JEIYKTUBHBIX BBIBOJIOB
OTBJICYECHHBIX TEOPUH U PEAILHOMN KU3HH;

® OBJAJICHUE OCHOBHBIMU [OHATHSIMHU, HUICSIMHM U METOJAAMH MaTEeMaTHYECKOTrO
aHaJIM3a, TEOPUU BEPOSITHOCTEH M CTATHCTUKH; CIIOCOOHOCTh MPUMEHATH MOJIY4YEHHbIE 3HAHUS
JUISL OUCAHMS U aHaIK3a Mpo0JeM U3 peanbHON KU3HHU;

® TOTOBHOCTb K PEIIEHUIO INUPOKOrO KJjacca 3ajad W3 PA3JIMYHBIX Pa3/EeiIoB
MaTeMaTUKH U CMEXHBIX Y4EOHBIX IPEIMETOB, K IOMCKOBOM U TBOPUYECKOM JIEATENBHOCTH, B TOM
YHClie IPU PEIIeHNN HECTaHJapTHBIX 3a/1ay;

® OBJAJECHUE HABBIKAMU MHCIIOJIb30BAHMSI KOMIIBIOTEPHBIX IPOrpaMM IIpH PELIEHUU
MaTeMaTUYeCKUX 3a7ad, B TOM 4MCIE s TOWUCKAa IMyTH PEIIeHHUs W WUIIOCTpalMHU XoJa
paccyXIeHuUs.

CopepxaTenbHOM OCHOBOW W TJIaBHBIM CPEICTBOM (OPMHUPOBAHUS U Pa3BUTUS BCEX
YKa3aHHBIX CIHOCOOHOCTEH CIYXKHT LieJeHaNpaBiIeHHbI 0TOOp yueOHOro marepuana, KOTOPbIH
BeIETCS Ha OCHOBE NMPHUHIIMIIOB HAYYHOCTH U (PYHIaMEHTaIbHOCTH, HCTOPU3MA, JOCTYITHOCTH U
HEMPEPbIBHOCTH, IEITOCTHOCTH M CHUCTEMHOCTH MAaTEeMaTH4YEeCKOro 0oOpa3oBaHWUs, €ro CBS3HM C
TEXHUKOM, TexHoloruew, xu3Hpto. ConepxkaHue Mo aireOpe M HayalaM MaTeMaTHYeCKOro
aHanmu3a Qopmupyercs Ha OcHOBe (DyHIAMEHTAJIBHOTO SApa UIKOJHLHOIO MaTeMaTHYeCcKOro
oOpazoBanusi. OHO TMpeACTaBICHO B BHUAE COBOKYIHOCTH COJIEp)KaTENbHBIX JIMHUH,
packpblBalolluX HamoidHeHne OyHJaMEHTAIbHOTO SApa IIKOJBHOIO MaTeMaTHYeCKOIo
o0Opa3oBaHHUsl TMPUMEHHUTEIbHO K crapiieid mkoie. I[lporpamma permameHTHpYeT O0BEM



MaTepuaia, 00sS3aTelbHOro ISl M3YYEHHs, HO HEe 3aJaéT pachpeiesieHus ero Mo KiaccaMm.
[TosToMy conmepkaHHe JaHHOTO Kypca BKIIOYAET CIEAYIONIME pas3ieibl:  «Anredpay;
«Marematuueckuid ananus»; «BepositHocTh u cratucTHKay; «['eomerpusi». CoaepxkaHue
pa3nena «Aunredpa» cmocoOCcTByeT (GOPMUPOBAHHUIO y YYAIIUXCS MATEeMATHYECKOTO ammapara
JUI pELICHUs 3aJad OKpYKawllew peanbHOCTH. [Ipomoikaercss uM3ydeHHME MHOTOYIEHOB C
HeNbIMU KO3 GUIIMEHTaMH, METOJOB HAXOXACHHUS HX pPalMOHAIBHBIX KopHel. [Ipoucxomut
pa3BUTHE U 3aBepiueHue 0a30BbIX 3HaHUU O uncie. Tema «KoMmIuieKCHbIE YUCIIa» 3HAKOMUT
YYAIIUXCA C TOHSATHEM KOMIUIEKCHOTO 4YMCIA, MPAaBWIAMH JCUCTBUH C HHUMH, DPA3IUYHBIMU
dopMaMu 3amMcH KOMIUIEKCHBIX YHCEN, pPEIICHHEeM MPOCTEHIINX YpaBHEHUH B II0JE
KOMIUIEKCHBIX YHCEJ M 3aBEPIIACT OCHOBHYIO COJEPKATEIbHYIO JIMHUIO Kypca IIKOJbHOH
MaTemaTuku «Hucna». OCHOBHOE Ha3HAUYEHUE TUX BOIIPOCOB CBA3aHO C MOBBIILIEHUEM OOLIEH
MaTeMaTHYECKOW TOATOTOBKM YYAIIMXCSl, OCBOCHHEM IPOCTHIX M AIPPEKTUBHBIX MPUEMOB
pemienus anredpanueckux 3agad. Pasgen «MareMaTHUeCKUil aHaiM3» NPEACTABICH TpeMs
OCHOBHBIMH TeMaMu: «JieMeHTapHbie GyHKIun», «IpouszBognas» u «Murerpamy». Cogepxanue
9TOr0 pazjieNia HalelIeHO Ha MOJy4YeHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUNU O (PYHKIMH Kak
BaXHEHIIEH MOJenu OMHCAaHHWS M HUCCIENOBaHUS Pa3sHOOOPAa3HBIX pPEATbHBIX IPOILIECCOB.
H3ydeHne CTENEHHBIX, MOKA3aTeNbHBIX, JOrapuPMUIECKUX U TPUTOHOMETPUUYECKUX (YHKIHMA
IPO/IOJDKAET 3HAKOMCTBO YYAIlUXCS C OCHOBHBIMH JJIEMEHTAPHBIMH ()YHKIHMSIMHU, HA4aToE B
OCHOBHOM  mikone. IlomMuMo  oOBiafeHHsT  HEMOCPEICTBEHHBIMM  YMEHUSIMU  pellaTh
COOTBETCTBYIOIIIE ypaBHEHHMS M HEPABEHCTBA, Yy ydammxcs (opMupyercs 3arac
FEOMETPUUECKUX IPEJCTABICHUHM, JIeKAallUX B OCHOBE OOBSICHEHHS IPaBOMEPHOCTU
CTaHJAPTHBIX U IBPUCTUUECKUX NPUEMOB petieHusd 3an1a4d. Temsl «lIpouzBoanas» u «MHterpan
CoJlep’KaT TPAJUWLIMUOHHO TPYAHBIE BOMPOCHI JJsl LIKOJBHUKOB, Jaxke s TeX, KTO BBIOpam
U3y4yeHHe MaTeMaTHKU Ha YIiyOJIEHHOM YpPOBHE, TO3TOMY UX H3JIOKEHHE MPEAIoaraeT onopy
Ha T€OMETPUYECKYI0 HAIJIAJHOCTh M HA €CTECTBEHHYIO MHTYMIMIO yJaliuxcs, Oojee, 4yeM Ha
CTporue ompefeseHus. Tem He MeHee 3HaKOMCTBO C OTUM MaTepuaioM Ja€T NPEACTaBICHUE
yyammmces 00 oOmMX HJesX W METOoJax MaremMaTudeckod Hayku. [Ipum uzydenum paszpena
«BeposITHOCTP M CTATHCTHKA» pPAaCCMATPUBAKOTCSA Pa3jIU4HblE MAaTEMATHYECKHE MOJIENH,
MO3BOJIAIOIINE U3MEPSATh U CPAaBHUBATH BEPOSITHOCTH PA3IMYHBIX COOBITUH, JIeNaTh BBIBOJBI U
IPOrHO3bl. DTOT MaTepuan HeOoOXOIuM Mpexae Bcero s (OpPMHUPOBAHMS Y YdalllUXCs
(GYHKIIMOHATBHOW TPAMOTHOCTH — YMEHHS BOCIPUHUMATh U KPUTHYECKH AaHAIU3UPOBATH
uH(pOpPMAIIMIO, TPEACTABICHHYI0 B PAa3IUYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep
MHOTHUX PEAJIbHBIX 3aBUCUMOCTEM.



Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4€OHOI0 MpeaMera
Maremartuka: anre6pa M HadaJla MaTEMAaTHYCCKOI'o aHaJin3a, rCcOMCTPU

ba3oBblii ypoBeHb
«IIpo0JieMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaThI»

Yri1y0/1eHHBIH YPOBEHb
«CHcTeMHO-TeOpeTHYECKHE Pe3yJIbTaTbD)

Pasznen I. BbInycKHUK HAY4YHUTCS I11. BoIMyCKHUK MOJYyYUT I1. BbInyCKHUK HAYYHTCSI V. BbINYyCKHUK TOJYYHT
BO3MOKHOCTH BO3MOKHOCTH

emn  ocoenwus | s UCTIOJIb30BaHUS B | [lns  pasButus  MbinuieHus, | s ycnerHoro | Jns oOecreyeHust

npeaMera MTOBCETHEBHOM KU3HH U | HCTIOJIb30BAHMUS B | IPOIOJDKEHHS 00pa30BaHUs BO3MOYKHOCTH YCIEIIHOTO
obecrieyeHus BO3MOJKHOCTH | TIOBCEIHEBHOM KHU3HH o CICHUANBHOCTSM, | TIPOJIOJDKCHUST  00pa3oBaHUs
YCIICTHOTO IPOJIOJDKEHHS | U 00ecrieueHus] BOSMOXHOCTH | CBSA3aHHBIM C  TPHKJIAIHBIM | 110 CHEIUATBHOCTSIM,
o0pa3oBaHUs 10 | YCIICIIHOTO MIPOIOJDKEHHSI | UCTIOJIb30BAHUEM MATEMATHKH | CBSI3aHHBIM c
CTIEIMAIBHOCTSIM, He | o0pazoBaHUs o OCYIIIECTBIICHHEM HAy4YHOU W
CBSI3aHHBIM C  TPHUKJIAIHBIM | CIICIUAIBHOCTSIM, HE UCCIIEIOBATEIbCKON
WCTIOJb30BAHUEM MAaTEMATUKNA | CBSI3aHHBIM C  TPUKJIATHBIM NEATeNbHOCTH B OOJIAaCTH

MCIOJIb30BAaHUEM MATeMAaTHUKH MaTEMAaTHKU M CMEXHBIX HAYK

TpeboBanus K pe3ynpratam

DeMeHThI OnepupoBarb Ha 06a3oBoM | OnepupoBaTh nousitusimMu: | CBOOGOTHO onepupoBath | JlocTuxenue pe3ynbTaToB

TEOpUH YpOBHE NOHSATHSMH: | KOHEYHOE MHOXKECTBO, JJIEMEHT | MOHSATHAMHU: KOHEe4YHoe | paznena II;

MHOECTB U | KOHEYHOe MHOKECTBO, | MHOXKECTBA, MOJIMHOYKECTBO, | MHOKECTBO, AJIEMEHT | ONEPUPOBATH MOHATHEM

MaTeMaTHYECKON | SJIeMEHT MHOXECTBa, | lepeceueHre ¥ O0BbeIWHEHHE | MHOXKECTBA, MOJMHOXECTBO, | ONPEACTICHHS, OCHOBHBIMH

JIOTUKU MOJIMHOKECTBO, MHO>KECTB, YHCJIOBbIE MHOKECTBA | TIepecedeHre, O0ObeIMHEHUE U | BUJAMU olpeieNieHui,
nepeceueHue W | HAa  KOOPAWHATHON  TPSMOMi, | pa3HOCTb MHOJKECTB, | OCHOBHBIMH BHJIAMHU TEOPEM;
0o0bEIUHEHHE  MHOXECTB, | OTPE3O0K, WHTEpBAJ, | YUCIOBbIE  MHOXKECTBAa  HAa | IOHUMAaTh CYTh KOCBEHHOTO
YHCIIOBBIE MHOXXECTBA Ha | MOJYMHTEPBAI, TPOMEXYTOK C | KOOPAMHATHON MIPSIMOM, | TOKa3aTeIbCTBa;
KOOpJIUHATHOU MPSIMOH, | BEIKOJIOTOM TOYKOH, | OTPE30K, WHTEpBAJ, | OIEPUPOBATH MOHITUSIMH
OTPE30K, HHTEPBAT; rpadudeckoe NPEICTaBICHUE | TOTYUHTEPBAI, IPOMEKYTOK C | CHETHOTO W HECUETHOTO
olepupoBaTh Ha ©0a30BOM | MHOXKECTB HA  KOOPJIWHATHOMW | BBIKOJIOTOM TOUYKOH, | MHOKECTBA;
YpOBHE NOHSATHUSIMH: | TUTIOCKOCTH; rpaduvecKkoe TpeNCTaBIeHUE | MPUMEHSATh METOJ
yIBEpXKJACHHE,  OTPHUIIAHHUE | ONIEPUPOBATH MOHSTHSIMH: | MHOXXECTB Ha KOOPJAMHATHOM | MAaTEMAaTUYECKOW  MHIYKIIHH
YTBEP)KJCHUS, WCTHHHBIC W | YTBEep)KICHUE, OTpHIIaHUE | TTIOCKOCTH; TSt MIPOBEICHUS
JIOKHBIE YTBEPXKJICHUS, | YTBEPXKACHUs,  UCTHHHBIE U | 3a/1aBaTh MHO>KECTBA | pacCyXIeHUI u
MIPUYNHA, CIICZICTBHE, | JIOKHBIC YTBEPXKICHUS, IPUUNHA, | IEPEUNCICHUEM U | JIOKa3aTeNbCTB " npu




YaCTHBIM clydyaid  00Iero
YTBEPKJICHUS,
KOHTPIPUMED;

HaxOJUTh TIEpPECeUCHUE U
00bEIMHEHNE JIBYX
MHOXECTB, IIPEICTABICHHBIX
rpaguvyecKkd Ha YHUCIOBOM
MIPSIMOM;
CTPOUTH
IpsAMON
YHCJIOBOTO
3aJJaHHOC
YCIOBUSIMU;
pacrno3HaBaTh JIOJKHBIE
YTIBEpXKACHUS, OIIUOKA B
pacCyXJIeHUsIX, B TOM YHCIIe
c HCITOJIb30BaHUEM
KOHTPIPUMEPOB.

Ha YHUCI0BOM
ITOJIMHOKECTBO
MHOYKECTBA,
MPOCTEUILINMHU

B mnoBcenHeBHOI XU3HU U

IpU  U3YYEHUH  JIPYTUX
MPEIMETOB:

HUCIIOJb30BaTh YHCJIOBBIC
MHO>KECTBa Ha
KOOPAMHATHOM OPSAMOW JJIA
OITMCaHUs peaTbHBIX

MPOLIECCOB U SIBJICHUI;
MPOBOJIUTH JIOTUYECKHE
pacCyXIeHHsI B CHUTYalMSIX
MOBCEIHEBHON KU3HU

CJIEJCTBHE, YAaCTHBIA  Ciy4dail
oOuiero YTBEPXKICHUS,
KOHTPIPHUMED;

MIPOBEPATH MIPUHAJIC)KHOCTh
AJIEeMEHTa MHOKECTBY;

HaXOJHTh nepeceveHme u
00beIMHEHNE MHOJKECTB, B TOM
YuClIe MPEICTABICHHBIX
rpadguvecku Ha YHCIIOBOH

IpsAMOM M Ha KOOPAMHATHOMN
IJIOCKOCTH;

IIPOBOJIUTH JIOKa3aTelIbHbIC
paccyxaeHus A 00O0CHOBaHMS
VCTUHHOCTH YTBEPKICHUN.

B noBcenHEBHON XU3HH M IIPU
U3Y4YEHUU APYIUX MPEIMETOB:

HCII0JIb30BATh YHUCJIOBBIE
MHOXECTBA Ha KOOPAWUHATHOMN
IpsIMOM M Ha KOOPAWHATHOMN
IIJIOCKOCTH JUIS ONnKCcaHus
peabHBIX ITPOLIECCOB U SBJICHMIA;

IIPOBOAUTH JI0Ka3aTeJbHbIE
pacCyXJIeHHss B CHUTyalusax
IIOBCEIHEBHOM  JKW3HM,  IIpHU
pemieHuy  3aJad = M3 JIpYyTHX
IIPEAMETOB

XapaKTePUCTHUECKUM
CBOICTBOM;

OIepUpOBaTH MOHSATUSMU:
YTBEPXKIAEHUE, OTpHULIAHHE
YTBEPXKACHUS, HUCTHHHBIE U
JIOXKHBIE YTBEPKIACHUA,
IpUYMHA, CJIEJICTBUE,
YaCTHBIM  ciiydail — oO1ero

YTBEPXKACHUS, KOHTPIIPUMED;
IIPOBEPATh  IPHUHAIICKHOCTD
2JIEMEHTA MHOKECTBY;
HaxOJIWUTh IIEPECEUECHHUE U
00bEeIUHEHHE MHOXXECTB, B
TOM YHCJIE IIPEICTaBICHHBIX
rpadpuueckd Ha  YHMCIOBOM
IpsIMOM M Ha KOOPIAMHATHOU
IIJIOCKOCTH;

MPOBOJIUTh  JIOKa3aTebHBIC
paccyXJIeHus I
000CHOBaAHHS HCTUHHOCTHU
YTBEPKICHUM.

B moBcenHeBHOW JKW3HU |
npu W3Y4YEHUU JIPYTUX
MPEIMETOB:

HCII0JIb30BaTh Y CIIOBBIC

MHO’KE€CTBAa Ha KOOPAMHATHOM
IpsIMOM U Ha KOOPAMHATHOU
IJIOCKOCTH  JJI1  OINHCAHUsA

pealbHBIX  MPOLIECCOB U
SIBJICHU;
MPOBOJUTH  JIOKA3aTEJIbHbIE

pacCyXIeHHsi B CHUTyalHsX
TOBCEAHEBHOW JKU3HH, IIpU

peleHuy 3a1a4.

B mnoBcegHeBHOW JKU3HU |
npu W3y4YEHUHN JIPYTUX
MPEAMETOB:

HCIIOIL30BaTh TEOPETHKO-
MHOKECTBEHHBIH SI3BIK U A3BIK
JIOTUKHU IS OITHCaHUs
peanbHBIX MIPOIIECCOB u
SIBJICHHH, TIPU PELICHUH 3aJ]1a4
JIPYTUX Y4EOHBIX TIPEIMETOB




pelIeHnr 3aJad U3 JPYrux

IIPEIMETOB
Yucna OmnepupoBarb Ha 6a3oBoMm | CBOOOIHO ornepuposatrsb | CBOOOAHO onepuposars | JloctmxeHue pe3yJIbTaToB
BBIPAKCHUS YPOBHE MOHATUAMU: LEJIOE | OHATUAMMU: LEeJI0€  YHUCIO, | IOHATUIMMU: HaTypaybHOE | paszaena II;
4HCIIO, JEIUMOCTb YHUCEl, | JEIUMOCTh 4HCell, | YUCIIO, MHOXECTBO | CBOOOJAHO OIIEpUPOBATH
OOBIKHOBEHHAS npoOb, | OOBIKHOBEHHAS AapoOb, | HATYpAJIBHBIX YHCEJ, IEJI0€ | YUCIOBBIMA  MHOXKECTBaMH
JECSITUYHAs JpoOb, | AecATHYHAs IpoOb, | UUCIIO, MHOXECTBO  LEJbIX | IPU PELICHUH 3a/1a4;
panoHaIbHOE YHCII0, | PALMOHAIILHOE YHCIIO, | YMCeN, OOBIKHOBEHHAs! IpO0b, | MOHUMATh IIPUYUHBI u
npubNIMKEHHOE  3HAa4YeHUE | NpUOIMKEHHOE 3HAUEHHE YUCIIa, | AeCATUYHAS JpoOb, | OCHOBHbBIE WJAEU pPACIIMPEHHUS
4ucIIa, 4acTb, J0JIs, | 4acTh, J0J141, OTHOULIEHUE, | CMEIIAHHOE YHUCJIO0, | YACIOBBIX MHOXKECTB;
OTHOILICHUE, IIPOLIEHT, | MPOLICHT, IIOBBILICHHE U | pallMOHAJIBHOE 4HCIIO, | BJIAJETh OCHOBHBIMH
IIOBBIIICHUE W IIOHW)KCHHUE | IOHMKEHUE Ha 3aJJaHHOE YHCIIO | MHOXKECTBO  PAlMOHAIBHBIX | IOHATUAMHU TEOPHUH
Ha 3a/laHHOE YHCIIO0 | MPOLEHTOB, MacIlTao; qucell, UPPalMOHAIBHOE | IEJIMMOCTH TPU  PEUICHUU
IIPOLIEHTOB, MacIITa0; IIPUBOAUTH IIPUMEPBI YHUCEN C | YUCJIO, KOPEHb CTENEHH N, | CTAaHAAPTHBIX 3a7a4
onepupoBaTh Ha 0a30BOM | 33JaHHBIMU CBOICTBaMM | I€HCTBUTEIBHOE YHCIIO, | UMETH 0a3oBble
YPOBHE MOHATUSIMH: | AEIIUMOCTH; MHOXECTBO [J€HCTBUTEIBHBIX | IPEICTABICHUSI O MHOYKECTBE
norapupm 4uCla, | OEpUpPOBaTh MOHATUSAMM: | YHUCEIL, reOMETpHUYECKasi | KOMIUIEKCHBIX YHCEIT,
TPUTOHOMETPUYECKAS norapudm 4yucia, | MHTEPIpPETalns cBOOO/IHO BBIIIOJIHATh
OKPY>KHOCTB, rpaaycHasi | TPUTOHOMETpUYECKas HaTypaJbHBIX, LEJBIX, | TOXKIECTBCHHBIC
Mepa yIia, BEJIMYMHA YIia, | OKPY)KHOCTb,  PaJMaHHAs M | PallMOHAJIBHBIX, npeoOpa3oBaHus
3aJlaHHOrO0  TOYKOM  Ha | rpaJyCHas Mepa yIJa, BeIW4YuHa | JEeHCTBUTEIbHBIX YUCEN, TPUTOHOMETPUYECKUX,
TPUTOHOMETPUYECKOMN yria, 3aJaHHOTO TOYKOW Ha | MOHUMaTb U OOBACHATH | JOrapu(PMHUUECKHUX,
OKPY>KHOCTH, CUHYC, | TPUTOHOMETPUYECKOU pasHULlY MEXY | CTCIICHHBIX BBIPAKCHUIA;
KOCHHYC, TaHI€HC U | OKPYXKHOCTH, CHHYC, KOCHHYC, | IO3ULMOHHOU U | BIagery (Gopmynoit OuHOMA
KOTaHI'€HC YIJIOB, UMEIOIIUX | TAHF€HC W KOTAaHIEHC YIJIOB, | HEMO3UIMOHHOM  cucreMamu | HeroTOHa;
MIPOU3BOJIBHYIO BEIUYHHY; MMEOIINX IIPOU3BOJIBHYIO | 3aIIUCH YHCEIT; IIPUMEHATh TIPU  PELICHUH
BBIIIOJIHATH BEIIMYUHY, YUCJIA € U T; MIEPEBOAUTh 4YMCIIA U3 OJHOM | 3alad TEOpeMy O JIMHEHWHOM
apudmernyeckue JEeHUCTBUS | BBIOJIHATH apudmernyeckue | cucteMbl 3anucu  (cucrtemsl | mpencrasiennu HOJI;
c LEJIbIMU U | JEMCTBUsI, co4YeTas YCTHBIE U | CUMCIEHUS) B IPYIYIO; IIPUMEHATH  I[IpU  PELICHUHU

pallrOHaJIbHBIMHA YUCIIAMH;

BBITIOTTHSATh HECJIOKHBIE
npeoOpa3oBaHMsl YUCITOBBIX
BBIpOKEHUH,  COJepKaluX

MMUCHbMEHHBIC TTPUEMBI, IIPUMEHSS
npu HEOOXOIUMOCTH
BBIYHCITUTEILHBIC YCTPOICTBA,

HAXOJUTh  3HAUEHUS  KOpHS

JIOKa3bIBaTh M HCIOJB30BAThH
IIPU3HAKU JIETUMOCTH CYyMMBI
nu MIPOU3BEICHNUS pu
BBIITOJIHCHUM BBIYUCIICHUN W

3amau Kuraiickyro Teopemy 00
OCTaTKax;

MPUMEHSITh  [IPH
3a71a4 Mauiyro

pelICHHH
TEOpeMy




CTEIEHH YHCEJ, JTNOO0 KOPHH
U3 4ucen, au00 jorapudmol
quce;

CpaBHHUBATL pallMOHAJIBHBIC
YHCIIa MEXKTY COOOIA;
OLICHUBATb M CPAaBHUBATH C
PAaLMOHAIBHBIMA  YHCIIAMH
3HA4YCHUSA LCIIbIX CTeIeHEeH
4HCes, KOPHEeH HaTypallbHOM

CTEINeHU u3 qucen,
norapudmon qrcen B
MPOCTHIX CIIy4asiX;

n300paxaTb TOYKaAaMH Ha

YUCJIOBOM NPSIMOU LENble U
palOHaIbHBIC YHCIIA;
n3o0pakaTh TOYKAMH Ha
YUCJIOBOM MPAMOU  LIEIIbIE
CTENIEHU  4ucel,  KOPHU
HaTypaJIbHOM CTENEHU U3
quces, JIorapupMbl YUCENl B
IIPOCTBIX CIIydasix;
BBITIOJIHATh HECJIOKHBIE
npeoOpa3oBaHusl LEJIbIX U
JTPOOHO-palMOHATIBFHBIX
OYKBEHHBIX BBIPAKECHUH;
BBIpDAXAaTh B IPOCTEHUIINX
Clly4asX M3 paBEHCTBA OAHY
MIEPEMEHHYIO Yepe3 APYTHE;

BBIYUCIIATL B IPOCTBIX
CIIyJasx 3HAYECHUS
YUCIOBBIX U OYKBEHHBIX
BBIPDAXKECHUM,  OCYIIECTBIISS

HCO6XO,Z[I/IMBIC IMOACTAaHOBKH

HaTypaHBHOﬁ CTCIICHU, CTCIICHU C

panoHaIbHBIM MOKa3aTesieM,
ngorapudma, UCHONB3YS  HpU
HEO0OXOUMOCTH
BBIUHCIIUTENbHBIE YCTPOICTBA,
MOJIB30BAaThCS OLICHKOM 51
OPUKUAKOM TpPH MPAKTHYECKUX
pacyerax;

MIPOBOAUTH o U3BECTHBIM
dbopmynam u npaBuaM
npeoOpa3oBaHus OYKBEHHBIX
BBIPAKEHHIA, BKJTFOYAIOIINX

CTCIICHU, KOPHH, JOrapu(Mbl U
TPUTOHOMETPHUYECKHUE (DYHKIIUH;
HAXOJIUTh 3HAYCHUS] YHCIIOBBIX U
OYKBEHHBIX BBIPAKECHUM,
OCYLIECTBIISSA HEO00XO0IUMBIE
MOJICTAHOBKH U NpeoOpa3oBaHus;
M300paxaTh CXEMaTHUYECKU yTol,
BCJIMYMHA KOTOPOIr'0 BbIpaXCHa B
rpagycax Wiu paguaHax;

UCIIOJIb30BaTh  IpPU  PEIIEHUU
3ajjay  TaOJMYHble  3HA4YEHUs
TPUTOHOMETPUUECKUX  (DyHKIUH
YIJIOB;

BBITIOJHATE TI€PEBOJ BCIMYHHBI
yria #3 pagdaHHOM Mephl B
rpaaycHyIO U 00paTHO.

B mnoBcenHeBHOW JXKWM3HM M MpU
U3y4eHUH  JIPYIHX  y4eOHBIX
MPEIMETOB:

BBIINIOJIHATD JIeNCTBUA C

PEIICHUHU 3aa4,

BBIITOJIHATH OKpYIJICHUE
paLMOHAIBHBIX 51
HPPALMOHAIBHBIX  YUCET C

3aJIaHHON TOYHOCTBIO;
CpaBHMBATh JECHCTBUTEIIbHbIC
YHUClIa pa3HbIMU CIIOCOOAMH;
YIOPSA0YHBATH quca,
3anycaHHbIe B BUJIE
OOBIKHOBEHHOH U JIECATHYHOMN
JIpoOu, yucia, 3alMCaHHbIC C
HCIIOJIb30BaHHEM
apupMETHIECKOTO
KBaJIPaTHOTO KOpHS, KOpPHEU
CTENEHH OOJIbIIE 2;

Haxomutb HOJ[ uw HOK
pasHBIMH  Clloco0amMu U
WCIIOIh30BaTh ux pu
pELIeHUH 33/1ay4;

BBITIOJIHATh ~ BBIYMCICHUS W
npeoOpazoBaHusl BBIPAKEHUH,
coJieprKaInx

JNEHCTBUTENbHBIE YHUCIA, B
TOM YUCIIe KOpHU

HaTypaJIbHBIX CTETICHEH;
BBITIOJTHSATH CTaH/IapTHbIE
TOKJIECTBEHHbBIE
npeoOpazoBaHms
TPUTOHOMETPHUUECKUX,
Jorapu(pMUIECKHX,
CTENEHHBIX, UPPALIMOHATBHBIX
BBIPAKECHMUII.

depmMa;

YMETh  BBINIOJIHATH  3aIUCh
qucna B MTO3UIIMOHHOMN
CUCTEME CUHCIICHHUS;
IPUMEHSTh [PU  pElIeHUU
3alad  TEOPETUKO-YHCIIOBBIC
GyHKIUM: YUCIO M CcymMMa
NEUTEIICH, GYHKITUIO
Diinepa;

MPUMEHITh TPU  PEIICHUU
3aJ1a4 LeMHbIe JpooH;
NPUMEHITh TIPH  PEIICHUU
3ajaq MHOTOYJICHBI c
JNCHUCTBUTEILHBIMA M LIEIBIMU
kod(ppurmenTamu;

BIIAJIETh MOHSTHSIMH
MIPUBOIUMBII "

HCHpHBO)IHMBIfI MHOT'OYJICH "
NPUMEHSTh MX TPHU PEIICHUH
3a/1a4;

OPUMEHATh TpPU  peIIeHUH
3ajau  OCHOBHYIO TEOpEMY
anreopsl;

OPUMEHSITh TPU  pEIICHUH

3ama4 mpocTeimme (GpyHKIun
KOMIUUIEKCHOM ~ MEpPEeMEHHOU
KaK r€OMETPUYECKUE
npeoOpa3oBaHUs




U ipeoOpazoBaHus; YHUCJIOBBIMA  JAHHBIMU  IIpu | B moBcegHeBHOW JKHM3HM U

n300pakaTh CXEMAaTHUYECKH | PEHICHWH 3aJad MPaKTUYECKOTo | Ipu U3y4YECHUU JIPYrux

yroJ, BEIMYMHA KOTOPOTO | XapakTepa U 3a[ad U3 pa3IM4HbIX | IPEIMETOB:

BBIPA’KECHA B IPaaycax; oOnacTeil 3HAHWN, WCHONB3YsS | BBIIOJHATE M OOBACHATH

OLICHMBATh 3HAKU CHUHYCA, | IpU HEOOXOJIMMOCTH | CpaBHEHUE pe3yJIbTaToOB

KOCHHYCA, TAHI'€HCA, | CIPAaBOYHBbIE  MAaTEpHUAJIbl U | BBIYUCICHUN IIpU  pELICHUHU

KOTaHI'€HCa KOHKPETHBIX | BEIYMCIUTEIbHBIE YCTPOUCTBA; IIPAKTUYECKHUX 3aJa4, B TOM

YTJIOB. OLICHUBATb, CPaBHUBATH U | 4uciue pUOIMKEHHBIX
UCIIOJIb30BaTh  IIPU  PEIIECHUU | BBIYUCIICHU, UCIIOJIB3Ys

B moBcemHeBHOW JKM3HM W | IPAaKTUYECKUX 3aJad YHWCIOBBIC | Pa3HBIE CIIOCOOBI CPAaBHEHUH;

IpY  HU3YyYEHUM  JPYI'MX | 3HAUEHHs DPEANbHBIX BEJIMYMH, | 3aIIMCBIBATD, CpPaBHMBATb,

Y4eOHBIX IPEIMETOB: KOHKPETHBIE YUCJIOBBIE | OKPYIVIATh YHCIIOBBIE JIAHHBIC

BBITIOJIHATh BBIUHCJICHUSI | XapaKTEPUCTUKH 00BEKTOB | peabHbIX BEJIMYUH c

pu peneHun 3a/1a4y | OKpY>KaroLIero Mupa UCIIOJIB30BAaHUEM pa3HbIX

IIPAKTUYECKOI0 XapaKTepa; CUCTEM U3MEPEHUS;

BBIIIOJIHATh  NPAKTHYECKHUE COCTAaBJISITh W OLCHUBATH

pacyeTsl ¢ UCIOJIb30BaHUEM pa3HbIMU criocobamu

pu HE00X0JUMOCTHU YHUCJIOBBIE BBIPAKECHUS IIPU

CIIPABOYHBIX MATE€pUAIOB H peLIeHUN IPaAKTUYECKUX

BBIYMCIIMTEIBHBIX 3a1a4 M 331a4 W3 JApYrux

YCTPOMCTB; y4eOHBIX IPEAMETOB

COOTHOCHUTH peanbHbIe

BEJIMYMHBI, XapaKTEPUCTUKH

00BEKTOB OKPY’KaIoILIEero

MHpa C HUX KOHKPETHBIMH

YUCJIOBBIMU 3HAYECHUSIMU;

HCIIOJIb30BaTh METO/bI

OKpYIJIEHUs, TPUOIMKEHUS

U NPUKUIKA TIPU PEUICHUH

MIPAKTHYECKHUX 3aj1a4

IIOBCEJHEBHOM KU3HU

YpaBHeHUs u | Pemars nuHenHble | Pemate panoHanbHble, | CBOOOIHO onepupoBatk | JlocTmxenue pe3yJIbTaToB
HEPaBEHCTBA YpaBHEHUsI U HEPABEHCTBA, | IOKA3ATEIbHBIC U | IOHATHUSIMMU: ypaBHeHUe, | paszaena lI;




KBaJ[paTHbIC YPaBHCHUS;
pemars JiorapuMuvecKue
ypaBHeHus Bujaa log a (bx +
c) = d wu mpocreimue
HepaBeHCTBa BHIA log a x <
d;

pemarb NIOKa3aTelbHbIC
ypaBHEeHHs, Buga abx+c= d
(rme d MOXHO TpPEICTaBUTH

B BHJIE CTETIeHU c
OCHOBaHHUEM a) u
IIPOCTEUIINE  HEPABEHCTBA
Buma ax <d (rme d MOXHO
MIPEJICTAaBUTh B BUJIE
CTETEeHU C OCHOBAHUEM a);.
MIPUBOIUTH HECKOJIBKO
MIPUMEPOB KOpHEH
MIPOCTEUIIETO
TPUTOHOMETPHUIECKOTO

ypaBHEHHUs BHJA: Sin X = a,
cos X =a, tgXx =a, ctg X = a,
r7e a — TabIMYHOE 3HAYCHHE
COOTBETCTBYIOILIEH
TPUTOHOMETPUYECKOMN

GyHKIMU.

B moBcemHeBHOM JXU3HH H

IpU  W3YYEHUU  JPYrux
IIPEAMETOB:

COCTABJSITH M pelIaTh
YpaBHEHUS U CUCTEMBI
YpPaBHEHUH IIpU PpELICHUU

HCCJIOKHBIX IMPAKTUYCCKUX

norapuMuyuecKue ypaBHEHUS U

HEpPaBECHCTBA, IIpoCTeNIINe
MPpaLOHAJIbHBIC "
TPUTOHOMETPUYECKHUE

YPaBHEHHUs, HEPABEHCTBA M HX
CHUCTEMBI;

MCIIOJIb30BaTh METOJBI PEIICHUS
YPAaBHEHUN: NPUBEICHHUE K BHUIY
«IIpOM3BEJCHUE PABHO HYIIIO»
WIN «4acCTHOE paBHO HYIIO»,
3aMEHa IIEPEMEHHBIX;
HCIIOJIB30BaTh METO/I HHTEPBAJIOB
JUIsl pEILIEHUS] HEPABEHCTB;

HCII0JIb30BaTh rpaduaecKuit
METOA Ui HpUOIMKEHHOIO
peLeHus YpaBHEHUN 51
HEPABEHCTB;

n300paxarb Ha
TPUTOHOMETPUYECKON
OKPY’KHOCTH MHO>KECTBO
peLIeHui IIPOCTEUIINX
TPUTOHOMETPUYECKHUX
YPaBHEHUH U HEPABEHCTB;
BBITIOJIHATH oT0op KOpHEM
YPaBHEHUNU W pelIeHui

HCPAaBCHCTB B COOTBCTCTBHUH C
JAOIMOJIHUTCIIbHBIMU YCJIOBUAMU U
OTrpaHUYCHHUAMMU.

B moBcenHeBHOW >XKM3HU W TPHU

U3y4eHUH  JIPYIHX  y4eOHBIX
MPEIMETOB:
COCTaBJIISITh U pemarb

HEPaBEHCTBO, PAaBHOCUIIbHBIC
YpaBHEHUsT U HEPABEHCTBA,

ypaBHEHUE, SBIISIOLLEECS
CIIEICTBUEM JIpyroro
ypaBHEHUS, ypaBHEHUS,
PaBHOCHUJIbHBIE Ha
MHO>KECTBE,  PaBHOCHJIbHbBIE

npeoOpa3oBaHus YpaBHEHUI;
peuarhb pasHble BH/IbI
YpaBHCHUH W HEPABEHCTB H
UX CHUCTEM, B TOM YHCIE
HEKOTOpbIE ypaBHEHMs 3-i U

4-i1 CTENEHEN, IpoOHO-
paroHaIbHbIC u
UppanyoHaIbHbIC;

OBJIAJETh OCHOBHBIMH THUIIAMU
MTOKa3aTelIbHbIX,
aorapu(pMUUECcKUX,

UPPALMOHAIBHBIX, CTEMEHHBIX
YpaBHEHUH W HEPABEHCTB H
CTaHJAAPTHBIMU METOJAMHM HX
peleHuit U TPUMEHSTh UX
IIPU PELIEHUH 3a/aY;

NpUMEHATh TeopeMy besy k
PELICHUIO YPABHEHUN;

NIPUMEHATh TeopeMy Buera

UL pElIEHUs]  HEKOTOPBIX
YpaBHEHUN CTENEHU BBIIIE
BTOPOW;

IIOHUMATh CMBICI TEOPEM O
PaBHOCHUIIBHBIX u
HEPaBHOCUJIbHBIX

peoO0pa30BaHUSIX YpaBHEHUU

CBO6OI[HO OnpeaAciIsATL TUII U

BBIOMPAaTh METOJ pEIICHHS
MOKa3aTeIbHbBIX u
norapuMUIECKHX

YPaBHEHHH W  HEPABEHCTB,
UPPALMOHAIBHBIX YPaBHEHUI
" HEPABCHCTB,
TPUTOHOMETPUYECKUX
YPaBHEHHUH U HEPABEHCTB, MX
CUCTEM;

CBOOOJHO pelaTh CHCTEMBI
JIMHEWHBIX YPaBHEHUN;
pelmars  OCHOBHBIE  THIIBI
YPAaBHEHUII U HEPABEHCTB C
napaMmeTpamy;

IIPUMEHATh IIPU  PELICHUH
3aja4 HepaBeHcTBa Komm —
bynskosckoro, bepnymu;
UMETh  IIPEACTABICHHUE O
HEPaBEHCTBAX MEKIY
CPEIHUMM CTEIICHHBIMU




3a1a4

yYpaBHEHUs, CUCTEMbI ypaBHECHUHN
M HEpaBEHCTBA NpPHU pEHICHUHU
3a1a4 TPYTUX y4eOHBIX
MPEAMETOB;

WCIIONIB30BaTh  ypaBHEHUS |
HEpaBEHCTBA JUIsl MOCTPOCHUS M
HCCIIEA0BaHUS MPOCTEUIINX
MaTeMaTHYECKUX MoJIelIeH
peabHBIX CUTyaIui HIIH
MIPUKJIAHBIX 33]1a4;

YMETh WHTEPIPETUPOBATH
MOJIYYCHHBIM  MPU  PEHICHUH
YpaBHEHHUS, HEpPaBEHCTBA HIIU
CHUCTEMBI DPE3yJIbTaT, OLICHUBATh
€ro IMpaBIoNoI00Me B KOHTEKCTE
3aJIJaHHOM pEAJIbHOW CUTyalluu
WJIM TPUKIIAHOM 3a/1a4n

¥ YMETh UX JJOKa3bIBATh;
BJIAJIETh METOJAMH PEIICHUS
ypaBHEHH, HEPaBEHCTB M UX
CHCTEM, yMETh BHIOMpATh
METO[ penieHus u
000CHOBBIBATh CBOI BHIOOD;
MCTIONIb30BATh METO
WUHTEPBAJIOB Ui PEIICHUS
HEpPaBEHCTB, B TOM YHCIIE

JTPOOHO-pallMOHATIBHBIX u
BKJTIOYAOIIUX B celst
HppanroOHaJIbHBIC

BBIPKCHHUS,

pemarThb anreOpanyecKue

YpaBHEHMsST U HEPaBEHCTBA U
WX CHUCTEMBI C IapaMeTpaMu
ayreOpandeckum u
rpaduuecKuM MeToaMH;
BJIAJETh PAa3HBIMU METOJAMHU
JI0Ka3aTeNbCTBA HEPABEHCTB;
pelaTe YpaBHEHHs B LEJBIX
qHcIax;

n300pakaTb MHOXXECTBa Ha

IJIOCKOCTH, 3a7aBaeMble
yYpaBHEHUSMU,

HepaB CHCTBaAMHA nu nux
CHCTEMaMU,

cBOOOIHO HUCII0Ib30BaTh
TOXJICCTBEHHBIC
npeoOpazoBaHus pu

pelIeHu  ypaBHEHUH U
CUCTEM ypaBHEHUI
B 1OBCEIHEBHOM JKHM3HU W




npu U3y4eHUU IPYTUX
IIPEIMETOB:
COCTaBJISITh u pelaTh

YpaBHEHUS, HEPABEHCTBA, HUX
CUCTEMBI IIPH PEIICHHUH 3a/1a4
JpYruX y4eOHBIX PEAMETOB;
BBINOIHATD OLICHKY
IPaBJONON00Usl PE3yIbTATOB,
IIOJly4a€MBIX IIPU PELIECHUU
pa3IM4HBIX YpaBHEHUH,
HEPAaBEHCTB U MX CHCTEM IIpU
peumieHuM  3amad  JIPYTUx
y4eOHBIX IIPEMETOB;
COCTaBIIATh 51 pewiatb
YPaBHEHHUs M HEPAaBEHCTBA C
rnapamMeTpaMu IpU PELICHUH

3ajad  JApYrux  y4eOHBIX
MIPEIMETOB;

COCTaBIIATh ypaBHEHHE,
HEPaBEHCTBO WJIM UX CUCTEMY,
OIMCHIBAIOIINE peabHYyIO
CUTYallMI0 WU HPUKIATHYIO
3aJady,  MHTEpPIpPETUPOBAThH

MIOJTyYEHHBIE PE3YJIbTaThI;
UCIIOJIB30BaTh IPOTrPaMMHBIE

CpeIcTBA  MpH  pEIIEHUHU
OTJIENbHBIX KJIaCCOB
YPaBHEHUI U HEPABEHCTB
OyHKIMH OmnepupoBarb Ha ©6a3oBoMm | OnepupoBartb HNoHATHSIMU: | Bnanets noHsaTusMu: | JlocTkenue pE3yIbTaTOB
YpOBHE MOHATHUSIMU: | 3aBUCUMOCTb BEIMUYUH, QYHKIUS, | 3aBUCHUMOCTb BEJIMYMH, | pa3aena II;
3aBUCHUMOCTh BEJIMYMH, | apTyMEHT W 3HaueHue (QyHKIUH, | QYyHKIMA, apryMeHT U | BIQJETH MOHITHEM
GbyHKIUSA,  apryMeHT U | 00JacThb ONpeeIeHUS U | 3HaueHue (yHKUIUHU, OOJAcTh | aCUMOTOTHI U YMETb €ro

3Ha4yeHue (QyHKIMH, 0071aCTh

MHOXECTBO 3Ha4eHUH (pyHKIMH,

OMNPCACIICHUA HW MHOKCECTBO

IPUMCHATH IIpr pPCUHICHUA




OIIpENIeJIEHUs] U MHOXKECTBO
3Ha4eHUH (YHKINHU, Tpauk
3aBUCUMOCTH, rpadux
¢byHkuuu, Hynu QYHKIWH,
IIPOMEKYTKH
3HAaKOMOCTOSIHCTBA,
BO3pPAaCTaHME Ha YHCIOBOM
IIPOMEXKYTKE, yObIBaHHE Ha

YHUCIIOBOM MPOMEXKYTKE,
HanOoJIbIlIee U HAaUMEHBIIIEE
3HaueHHe  QYHKIUM  Ha
YUCIIOBOM MIPOMEIKYTKE,
nepuoanyeckas  (pyHKIms,
MEPUOT;

olepupoBaTth Ha 0a30BOM
YpOBHE MOHATHUAMHU: HpsIMast
" oOpatHas
MIPOMOPLINOHAIBHOCTb
JIUHENHAs,  KBaJpaTH4Has,
jorapudmuyueckas "
nokaszatenbHas  (DYHKIMH,
TPUTOHOMETPUYECKHE
GbyHKIIY;
pacro3HaBaTh
JJIEMEHTAPHBIX  (YHKIHHI:
psAMOI " oOpatHoit
MIPONIOPLIMOHAIBHOCTH,
JIMHEWHOHM, KBaJIpaTU4HOM,
JorapupMUUECcKOn u
MoKa3zareiabHOW  (QYHKIIHH,
TPUTOHOMETPUUECKHUX
byHKIHIH;
COOTHOCHTH

rpaduxu

rpaduku

rpaguk 3aBUCUMOCTH, Tpaduk
¢ynkumu,  Hymd  (QYyHKIOHH,
MPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pACTaHME  HAa  YHCIIOBOM
NPOMEXKYTKe,  yObIBaHHME  Ha
YHCIOBOM MIPOMEKYTKE,
HanOoJplllece ¥  HAMMEHBIIIEEe

3HaueHUE (DYHKIMU HA YUCIOBOM

IPOMEXKYTKE, nepuoIuvecKas
¢GyHKIMSA, Nepuoja, 4YeTHas |
HeueTHast QyHKIMHY;
OIIepUpPOBATH IOHATUAMU:
npsmMas u oOparHas
MPONOPLUUOHAIBLHOCTD,
JMHEeNHas, KBaJ[paTHyHasl,
norapudmuueckas u
NOKa3arenbHast ¢byHKLUY,

TPUTOHOMETpHUECKHE QYHKIIUY;
onpeneNnaTh 3HaueHue (YHKIUU
[0 3HAYEHWIO aprymMeHTa Ipu
pasNuYHBIX crocolax 3aJaHus
dyHKIMIM;
CTPOUTh
dyHKuMi;
ONMHUCHIBATh MO Tpaduky U B
MIPOCTEUIINX cirydasx 1o
¢dbopmyre moBeeHUE U CBOMCTBA
GbyHKIMI, HAXOAUTH MO rpapuKy

rpaduKud  U3y4EHHBIX

byHKIMM HauOobLIIe u
HaVMEHbIINE 3HAYCHNUS;

CTPOUTD ICKH3 rpaduka
byHKIIH, YZIOBJIETBOPSIOLIEN

NPUBEJCHHOMY Habopy ycJIOBHH

3HaYeHHH (QyHKIMHU, rpaduk
3aBUCUMOCTH, rpadux
byHKkIMKM, HyIH QYHKIHH,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHWE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHHWE Ha
YHCIIOBOM MIPOMEKYTKE,
HauOoJblllee M HaUMEHbLIEe
3Ha4YCHHE byHKIIUN Ha
YHCIOBOM IIPOMEKYTKE,
nepuoaNYecKas byHKIHA,
IepuoJl, YeTHas W HeuyeTHas
(GyHKINU; yMETh NPUMEHSTH
9TH TMOHATUS TPU PpeIIEeHUU
3aaq;

BJIAJICTh MOHITHEM CTENCHHas
(GyHKIUS; CTPOUTH €€ rpaduk
U YMETb MPUMEHATh CBOMCTBA

CTENEHHONM  (QYHKUMU  TIpHU
pELIeHUH 33/1a4;

BIIAJICTh TTOHSITHUSIMH
roKa3aresibHas byHKIHS,
OKCIIOHEHTa;  CTPOUTHh  UX
rpaduku U yMeTh MPUMEHSTH
CBOICTBa MOKa3aTebHOU
GYHKIIMUM ~ TpU pelleHUuUu
3a/]ad4,;

BJIAJIETh TIOHATHEM

norapumuueckas GyHKIUS;
CTpOUTH ee TrpaduKk U yMeTb
NIPUMEHSATH CBOMCTBA
JorapupmMuueckor  QyHKIUH

3ajauy;

IPUMEHSATh METOJbl PEIICHHS
MPOCTEUIIINX

TG depeHIaTbHbIX
ypaBHEHHUI MIepPBOro u
BTOPOTO MOPSIIKOB




UIEMEHTAPHbIX  (YHKLMM:
psiMoi u oOpartHoOU
IPONOPLIMOHATILHOCTH,
JINHEMHOM, KBaJApaTUYHOM,
JorapupmMuUecKont U
MOKa3aTeabHONH  (DYHKIMH,
TPUTOHOMETPUUYECKUX
bynkuuii ¢ popmynamu,
KOTOPBIMH OHHM 33J1aHbl;
HaXoJUTh 1O  Trpaduky
IpUOINKEHHO 3HA4YEHUs
GYHKIIMM B 3aJIaHHBIX
TOUKaX;

onpeAensiTh 1Mo rpaduky
cBoiicTBa (yHKUUU (HYIH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HanOOoJbIINEe ¥ HAMMEHBIIINE
3HAYEHUS U T.I1.);
CTPOHUTH  3CKHU3
dyHKIHH,
YAOBJIETBOPSIOUIEH
MIPUBEICHHOMY Habopy
YCIIOBUI (mIpoMeXyTKHU
BOo3pacTaHuss / yObIBaHMA,
3HA4YEHHE byHKIIUN B
3aJJaHHOM  TOYKe, TOYKH
KCTPEMYMOB | T.1I.).

rpaduka

B moBcenHeBHOU JXH3HU H
MpU  U3YYEHUU  JIPYTUX

(TpoMeXyTKH
BO3pacTaHus/yObIBaHUS,
3HaueHHe (GYHKIUHM B 33/aHHOM

TOYKE, TOYKH  IKCTPEMYMOB,
ACHIMIITOTBHI, HYJIH (YHKIHH U
T.1.);

pemarb ypaBHEHHs], IpOCTEHIINE
CUCTEMbl YpaBHEHUH, UCHOJb3Ys

cBoiicTBa  (pyHKIMIA W HX
rpaguKoB.

B moBceqHEeBHON KM3HM W TpU
U3YYEHUHU  JAPYTUX  y4eOHBIX
MPEIMETOB:

ompenenats 1o Trpadukam U
UCTIONB30BaTh  JUISL  PEHICHUs
NPUKIAJHBIX 3a/Ja4  CBOMCTBa
peanbHBIX MIPOIIECCOB u
3aBHUCUMOCTEH (Haubonbliue u
HaMMEHBIIIHE 3Ha4YeHUS,
NPOMEXYTKM  BO3pacTaHust U
yObIBaHUS byHKINH,

IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACUMITOTBI, IEPUO U T.I1.);
MHTEPIIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOU
IIPAKTUYECKON CUTYaIuy;
ONpEeneATh o rpadukam
IIPOCTEHIINE  XapaKTEPUCTUKU
NEPUOANYECKUX TPOIECCOB B
OMOJIOTUH, 3KOHOMHUKE, MY3BIKE,
pajguocBs3u M Jp. (aMIUIMTYAA,
NEPUOA U T.I1.)

IIpU pCUICHUHA 3ada4,

BJIAJETh MOHATUSAMHU
TPUTOHOMETPUYECKHUE
¢byHKIMNT; CTPOUTH ux

rpaduKd U yMEeTb IPUMEHSTh
CBOMCTBA
TPUTOHOMETPHUUYECKUX
GyHKIMH  TpU  pelIeHHUH
3ajay;

BJIAJCTh TOHSTHEM OOpaTHas
(GyHKLIMS; TPUMEHATH  3TO
HOHSITHE NIPU PEILIEHUU 3ajay;
OPUMEHATh TpU  PELICHUU
3a7a4  CBOMCTBa  (YHKIIMIA:
YEeTHOCTh,  MEPUOAUYHOCTD,
OTPaHUYEHHOCTB;

OPUMEHATh TP PELIeHUU
3a1a4y npeoOpazoBaHus
rpaduKoB QyHKIHII;

BJIAIETh MOHATUSMHU YUCIIOBas
II0CJIEI0BATENBHOCTD,
apudmernyeckas u
reOMEeTpHUUECKasl IPOrpeccust;
MPUMEHSTh TpPU  PEIICHUH
3aJa4 CBOMCTBA W IPHU3HAKH
apudmeTnyecKoit u
T€OMETPUYECKOU ITPOTrPECCUM.
B mnoBcemHeBHOU XH3HU U
npu U3yYEHUH JIpyTuX
y4eOHBIX MPEIMETOB:
OIpeNeNiATh MO TpadukaMm Hu
WCIIOJIb30BaTh JUISl pelIeHus
MPUKIJIAJAHBIX 3a7a4 CBOMCTBA




IPEMETOB:
OIpeNeNiATh 10 TpaduKam

CBOMCTBa peanbHBIX
MPOLECCOB U 3aBHCUMOCTEU
(HambopIINE u
HaWMEHbIIINE 3HAYCHMUS,
MIPOMEXYTKH BO3pacTaHUs U
yOBIBaHUS, MIPOMEKYTKHU

3HAKOIOCTOSIHCTBA H T.I1.);
MHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE€ KOHKpPETHOMU
MPAKTUYECKOU CUTYaLIUU

pealbHBIX ~ IPOLECCOB U
3aBUCUMOCTEH (HanOOoIbIINE
U HAaUMEHbIIME 3HAYEHUS,
MPOMEKYTKH BO3PACTaHUA U
yOBIBaHMS byHKIIHH,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
aCHMIITOTHI, TOYKU Teperuoda,
NepUOJI U T.I1.);
MHTEPIPETUPOBATh CBOMCTBA
B KOHTEKCTe KOHKPETHOH
IIPAKTUYECKON CUTYALH;.
onpeneNATh Mo  rpadukam
IIPOCTEUIINE XapaKTEPUCTUKH
HEpUOIUYECKUX IPOLIECCOB B
OuoJIoruy, SKOHOMHKE,
MY3bIKE, PaJUOCBA3M WU JIp.
(ammuTya, Nepuos  T.11.)

OneMeHThI OmnepupoBarb Ha ©06a3oBoMm | OnepupoBartb NoHATHAMM: | Bnanets nonsaTueM | Jloctukenue pE3yIBTaTOB

MaTe€MaTU4YeCKOro | ypoBHE HNOHSTUAMMU: | IPOU3BOAHAS (PYHKIMU B TOUYKE, | OECKOHEUHO yObIBatomas | paszgena II;

aHaJn3a Ipou3BoAHAs (PyHKIMM B | KacaTelabHas K rpaduKy | reoMeTpuUecKas IMpOrpeccHst | CBOOOAHO BJIAJIETh
TOYKEe,  KacaTenbHass K | QyHKIHH, MPOU3BOJHAS | U YMETh MPUMEHATh €ro IMpH | CTAaHAAPTHBIM anmnapaTrom
rpaduxy byHkuuy, | GyHKUIUY; pEILLIEHNN 3a/ayY; MaTEMaTHYECKOTO  aHalIu3a
MPOU3BOIHAS (PYHKIINH; BBIUUCIIATH MIPOM3BOJHYIO | IPUMEHATh  JJI  PELIeHUs | AJs BBIUMCIICHUS
OIIpEACIIATh 3HAYEHHUE | OJJHOUICHA, MHOTOYJIEHA, | 3a/1a4 TEOPUIO NPEAEIIOB; IIPOU3BOIHBIX byHKIIH
MPOM3BOJHOM (QYHKUIMH B | KBaAPAaTHOTO KODHSI, | BIAAETh MOHATHUSIMH | OJTHOM MEPEMEHHOM;
TOYKE 1O M300paXKEHUIO | MPOU3BOAHYIO CyMMbI (PYHKIMI; | OeckoHeyHO  Oonblie M | CBOOOAHO IIPUMEHSITh
KacaTelbHOW K TrpaduKy, | BBIYUCIATH IIPOU3BOJHBIE | OECKOHEUHO Majble YHUCIIOBbIE | anmmapar  MaTeMaTHYecKOIo
MIPOBE/ICHHOMN B ATOM TOUKE; | DIEMEHTAapHbIX (YHKIMA W MX | MOCIEIOBATENIbHOCTH M YMETh | aHAIMW3a JJIS  HCCIIEIOBAaHUS
pelaTh HecIOoXHbIE 3aJa4y | KOMOUHALUH, UCIOJIB3YS | CpaBHUBATh OeckOHEYHO | pyHKUMH U TOCTPOEHUs
Ha  INPUMEHEHHE  CBS3H | CIIPABOYHBIE MAaTE€pHAIbI; Oompmiie M OECKOHEYHO | rpa)uKoB, B TOM  YHCIE
MEXy MIPOMEXYTKAMH | UCCIIEAOBAaTh B IPOCTEHMIINX | MaJible MOCIE0OBATEIbHOCTH; | UCCIEAOBAHUS Ha
MOHOTOHHOCTM M TOYKAMH | CIydasx byHKIMK Ha | BIAJIETh MOHATHUSIMU: | BBIITYKJIOCTB;




KCTpeMyMa  (QyHKLUUH, C
OJIHOM CTOpOHBI, u
IIPOMEKYTKAMU

3HAKOIOCTOSIHCTBA u

HYJISIMA TIPOM3BOJHON 3TOMU
(GyHKINU — C IPYTOM.

B noBcenHeBHOIl XU3HU U

OpU  M3YyYEHUH  JIPYTHUX
IIPEIMETOB:

HOJIB3YSICh rpapuKamu,
CpaBHMBATh CKOpPOCTH
BO3pACTaHMs (pocra,
MOBBILLIEHUS, YBEIUYEHUS U
T.I1.) WIN CKOpPOCTH
yObIBaHUS (maneHus,

CHWXCHUA, YMCHBIICHHUA U
T.H.) BCJIIMYMH B pPCaJIbHBIX

npoiieccax;
COOTHOCHUTH rpaduku
pealbHBIX  IMPOLECCOB U
3aBHCHUMOCTEH C ux
OITMCAaHUSIMH,

BKJTIOYAIOITIMH

XapaKTEPUCTUKA  CKOPOCTH

n3MeHeHus (ObICTpBIH poOCT,
IJIaBHOE NOHWKEHUE U T.I1.);

MOHOTOHHOCTb, HAaXOJIUTh
HauOoONbIINE W  HAMMEHBIINE
3HaYeHUs1 (DYHKIMA, CTPOHTH
rpaduxu MHOT'OYJICHOB u
MPOCTEUIIINX panroHaIbHBIX
GyHKIMHA € HCHOJIB30BaHUEM
amrmapara MaTeMaTHIECKOTO
aHam3a.

B mnoBcenHeBHOW XKWM3HM WM NpU
U3y4eHUM  JIPYIHX  y4eOHBIX
IIPEIMETOB:

pelars MPUKIAJHbIE 3aJaud U3

Owonoruu,  (QU3NKH, XUMUH,
HKOHOMHUKH u JIPyTUX
MPEIMETOB, CBSI3aHHBIE c
HCCIIETIOBAaHUEM XapaKTEPUCTHK
peaTbHBIX MIPOIIECCOB,

HAXOXIACHUEM HaMOOJBIINX |
HAaNMEHBIIMNX 3HAYCHMH,
CKOPOCTH U YCKOPEHMS U T.I1.;
HHTEPIPETUPOBATH MOJyYCHHBIE
pe3yJIbTaThl

npou3BogHas ~ QyHKIMH B
TOYKE, MIPOU3BOTHAS
byHKIMY;

BBIYUCTIATH MIPOU3BOTHBIC

3JIEMEHTAPHBIX (DYHKIUH U MX
KOMOMHAIINIA;

ucciuenoBarb  (QyHKIUM Ha
MOHOTOHHOCTb u
9KCTPEMYMBI;

CTPOUTH rpaduxu u

IPUMEHSATH K PELICHUIO 3a/1ad,
B TOM YHCIIE C TapaMETPOM;
BIIIETh HOHATHEM
KacateabHast K  Tpaduky
(GYHKIMM ¥ YMETh IPUMEHATH
€r0 MPH PEeIIeHUH 3a71ad;

BJIAJICTh MOHATUSAMHU
nepBooOpazHas ¢byHKIMS,
OTIpeJIeIeHHbI UHTErpal;

IIPUMEHSATH TEOpEMY

Herorona—JleitOanna u  ee
CIEICTBUS  JUISI  PEIICHUS
3a7ay.

B mnoBcegHeBHOM JKU3HM U

npu U3Yy4YeHUU JIPYTux
y4eOHBIX TPEAMETOB:

OIIepUpPOBATH MOHATHEM
nepBooOpasHoOi (HYHKITUU ISt
pelieHus 3aaay;

OBJIAJIETh OCHOBHBIMH
CBECHUSAMH OO0 HHTerpaie
Herorona—Jleiitbana u ero
MPOCTEHIINX TPUMEHEHUSX;
OMepUpoOBaTh B CTaHAAPTHBIX
CUTyallusiX  MPOU3BOJHBIMHU
BBICIIIUX TTOPSI/IKOB;

YMETh MPUMEHSITh npu
pelleHnu  3aJad  CBOMCTBA
HENPEPBIBHBIX (PYHKIINA;
yMETh MIPUMCHSITh npu
pelIeHnr  3a7a4  TEOPEMBI
Beitepmtpacca;

YMETh BBITIOTHSATH
MPUOJIMKEHHBIE BBIYUCIICHUS
(MeTomabl peuieHus
YpaBHEHUH, BBIYHMCIICHHS
ONPENIETICHHOT0 UHTErpaa);
yMETh MIPUMCHSITh
MPUJIOKEHUE TMPOU3BOAHOU H
OTIPENIETICHHOTO WHTErpaga K
pELIeHUIO 3a1aq
€CTECTBO3HAHMSI,;

BIIQJICTh TOHSATUSMHU BTOpas

HCII0JIb30BATh rpaduxu pelmars TNpUKIAJAHbIE 3aJaud | MPOU3BOJAHAS,  BBIYKJIOCTb
pEaIbHBIX IPOLIECCOB IS u3 6uonoruu, GU3NKM, XUMUY, | rpapuka (GyHKIUH U yMETh
pelieHus HECJIOKHBIX SKOHOMMKH U IpYTUX | UCCIIE0OBaTh (PYHKIMIO Ha
NPUKIAJHBIX 33734, B TOM IIPEIMETOB,  CBSI3aHHBIE  C | BBIIYKJIOCTb

qucie omnpenesss 1o UCCIIEIOBAaHUEM

rpadKy CKOpPOCTh  XOJa XapaKTEPUCTHK IPOLIECCOB;




mponecca

MHTEPIPETUPOBATH
II0JIyYE€HHBIE PE3YJILTATHI

Craructuka
Teopust
BEPOATHOCTEM,
JIOTHUKA
KOMOWHATOpHKa

u

n

OnepupoBatb Ha 0a30BOM
YpOBHE OCHOBHBIMU
OInucaTeIbHBIMU
XapaKTEePUCTUKAMU
YHICIIOBOrO0 Habopa: cpeaHee
apudmeTnueckoe, MeAnaHa,
HauOoJbIlIee ¥ HauMEHbBIIIEe
3HAYCHMUS;

ornepupoBaTh Ha 0a30BOM
YPOBHE MOHATUSIMH: YaCcTOTa
U BEpPOSITHOCTH COOBITHS,
CIIy4aiHbII BBIOOD, OIBITHI C
PaBHOBO3MOXKHBIMU
3J€MEHTapHBIMU
COOBITHSIMU,

BBIYHCIISITH BEPOSITHOCTH
COOBITHIA Ha OCHOBE
MojIcueTa YMCiia UCXO/I0B.

B mnoBcenHeBHOM JXW3HU H
Npd  U3YYEHUU  JIPYTUX
MPEAMETOB:

OLICHUBAaTh U CpPaBHUBATH B

MPOCTHIX CIIy4asix
BEPOSATHOCTH COOBITUN B
peabHOM KU3HH;

YUTATh, CONIOCTABJIATb,
CpaBHUBATh,
WHTEPIPETUPOBATH B

IMPOCTBIX CIIyYasdx pCaJIbHbIC
JAaHHBIC, NPCACTABJIICHHLIC B

Nwmets IIPEICTaBICHHUE 0
JUCKPETHBIX U  HENPEpbIBHBIX
CIIy4aiHbIX BEJIMYMHAX u
pacupeneneHusx, 0
HE3aBHUCHMOCTH CJIy4alHbIX
BEJINYUH;

UMETh IIPEJICTaBICHHUE 0

MAaTeMaTHU4YCCKOM OXHWIOAHUHN U
JTUCTIEPCUU CITy4alHbIX BEJIHYUH;
HMETH MIPE/ICTABIICHUE 0
HOPMAJIbBHOM pacIpeACICHUH |
npuMepax HOPMAaJILHO
pacnpeneneHHbIX CITy4aiHBIX
BEJINYHH;

MOHUMATh CYTh 3aKOHA OOJBIINX
Yucel W BBIOOPOYHOTO METOJIA
MU3MEPEHUS BEPOATHOCTEN;

UMETh IIpe/ICTaBIeHNE 00
YCIIOBHOM  BEPOSATHOCTH M O
ITOJIHOM BEPOSATHOCTH,

MNPUMCHATH UX B pCHICHUH 3a/1a4;
HMETDh NPECACTABIICHUC O Ba’XHBIX
YaCTHbIX BHJOaX pacnpeﬂeneHI/H‘/i
U TOPUMCHATHL HUX B PCHICHUU

3aJa4;
NMETh MPEICTABICHUE 0
KOppEJSALNU CIIy4alHbIX
BCJIMYMH, 0 JIMHEWHOH
perpeccuu.

B noBcenHEeBHOM XU3HU U pu

OnepupoBatb OCHOBHBIMU
OIMUCaTCIbHBIMU
XapaKTepUCTUKaMHU
YHCJIOBOr0 Ha0Opa, OHATHEM
reHepajbHasi COBOKYIHOCTb U
BbIOOpPKOH U3 Hee;

OIIEpUpPOBATH NOHATUSAMH:
4acTOTa M BEPOSITHOCTH
coOBbITHS, CyMMa u
IIPOU3BEJICHUE BEPOSITHOCTEM,
BBIUUCIIATH BEPOATHOCTH

COOBITHH Ha OCHOBE IMOJACYETa
YHCIIa HCXOI0B;
BJIAACTh OCHOBHBIMH
MOHSTUSIMHA KOMOUHATOPHKHU U
YMETh UX IPUMEHATH IIpU
pELIeHUH 33/1ayY;

UMETh  TpejacTaBieHue 00
OCHOBax TEOpUU
BEPOSITHOCTEM;

UMETh  NPEICTaBICHHE O

JAUCKPETHBIX W HCMPCPBLIBHBIX

CIIy4alHbIX  BEJIMYMHAX U
pacnpeneneHusx, 0
HE3aBHUCHUMOCTH  CIIy4alHBIX
BEJIMYUH;

UMEThb  MPEJICTaBICHHE O
MaTEeMaTHYeCKOM  O0XKHJIaHUU
U JUCIEPCUH  CIydalHBIX
BEJIMYUH;

UMETb  NPEJICTaBICHHE O

Joctuxenue pe3ynbTaTOB
paszaeina II;

UMETh  IPEACTABIECHHE O
LIEHTPAIbHOU IIpEeAEIbHON
TEOpEME;

MMETh  IIPEACTABIECHHE O
BBIOOPOYHOM KO (DHUIIMECHTE
KOppesilMM WU JIMHEHWHOU
perpeccuu;

MMETh  IIPEACTABICHHE O

CTaTUCTUYECKHX THUIOTe3axX U
[IPOBEPKE CTaTUCTUYECKON
TMIIOTE3bl, O  CTAaTUCTUKE
KpUTEpHsI H €€  YpOBHE
3HaYMMOCTH;

UMETH MPEJICTABIICHHUE O CBS3H
HMIUPUYECKUX U
TEOPETUIECKUX
pacrpeneeHni;

UMETh  TpPEJCTaBICHHE O
KOJIMPOBaHUM, JIBOUYHOM
3aITMCH, JBOUIHOM JIEPEBE;
BJIAJIETh OCHOBHBIMHU
MOHATUAMH  Teopuu Tpados
(rpa,  BepmmHa,  pebpo,
CTENleHb BEpIIMHBI, MYyTh B
rpade) U yMeTb HPUMEHSTH
UX TIPH PEUICHUH 3a/1aY;
UMETh  MpPEJCTaBICHHE O
JEPEBBSIX U YMETh IPUMEHSTh
IIPU PELICHNUH 3a7ay;




BHJe TaONMWI, JAWarpamm, | U3y4eHUHU JPYTHX MPEIMETOB: COBMECTHBIX pacHpeieieHUsAX | BIaJCTh MOHATHUEM CBSI3HOCTh
rpadukoB BBIYMCISATH ~ WJM  OLICHUBATH | CIYYAMHBIX BEJIUYMUH; Hu yMETh MIPUMEHSATD
BEPOATHOCTH COOBITHM B | HIOHUMATh CyTh 3aKOHA | KOMIIOHEHTBI CBSI3HOCTH IIpH
peanbHOU KHU3HU; 0OJIBIIIHX qucen U | PELICHUU 3a/1a4;
BBIOMPATh TOAXOJSIINE METOJBI | BEIOOPOYHOTO METOJIa | YMETh OCYILECTBIATh IMYTH IO
npelncTaBicHuss W 00pabOTKH | M3MEpPEHUS BEPOSTHOCTEH; pebpam, o0Oxombl pebep u
JTaHHBIX; UMETh  TPEICTaBIICHHE O | BepIIHH rpada;
YMETH pearb HECJIOKHBIE | HOPMAJIBHOM PACTPEEICHUN | UMETh  MPEACTaBICHHE 00
3a7la4d Ha TPUMEHEHHWE 3aKOHa | U MpUMEpax  HOPMAJIBHO | SHJIEPOBOM WM raMHJIbTOHOBOM
OONBIIUX YHCENI B COIMOJIOTHH, | PACTIPEEICHHBIX CIIyYalWHBIX | MyTH, UMETh IIPEICTABICHUE O
CTpaxOBaHMH, 3APABOOXPAHCHUH, | BEJIMYMH; TPYIHOCTH 3aJ1a49u
obecrneueHNH 0€30MMaCHOCTH | IMETh  MPEACTABICHUE O | HAXOXKICHUS  TaMWJIBTOHOBA
HACEJICHUSI B  YPE3BbIYANHBIX | KOPPEISLHHU CIIy4alHBbIX | IyTH;
CUTYaLHSIX BCJIMYMH. BJIAJICTh MOHATUSIMHA
KOHEYHBIE n CUETHBIE
B mnoBcenHeBHON JKM3HM M | MHOXKECTBA W YMETh HUX
npu W3Y4YEHUU JIpYTuX | IPUMEHATh MpPU  PELICHUU
MPEIMETOB: 3aj1ad4;
BBIUMCIIATh WJIM OLEHUBATH | YMETh  INPUMEHSATh  METO[
BEPOSITHOCTH  COOBITMM B | MAaTEMaTUYECKON MHYKIIUU;
peanbHOMU KU3HU; YMETh MPUMEHSATh MIPHUHIIUI
BBIOUpATh METOJIbl | JIupuXxJyie mpu pemeHnn 3a1aq
MOAXOIAILIETO MPEACTABICHUS
1 00pabOTKH JaHHBIX
TexcToBBIC Pemarn HeCcJIOkKHbIE | PemaTe 3a1aun pa3HbIX TUNOB, B | Pemarh pasHble 3amaun | JlocTmkeHue pe3yJIbTaToOB
3a7a4u TEKCTOBBIC 3aJa4ll Pa3HBIX | TOM YHUCJIE 33/1a4M MOBBIIMICHHOHN | MOBBIILIEHHON TPYIHOCTH; pazaena 11
THUIIOB; TPYIHOCTH; AHaJIM3UPOBATH yCIIOBUE
aHaJIM3UPOBATH YCJIOBHE | BEIOMpPATh ONTUMAJIBHBIA METOH | 3a/1a4H, BBIOMPATH
3aJ1a4u, MIpH | pelIeHUs 3aJayM, paccMaTpuBasl | ONTUMAIbHBIN METO/I
HEOOXOIMMOCTH CTPOUTH | pa3TUYHBIE METO/bI; peleHus 3aJ1a49HM,
JUISE ee pELIEHUs | CTPOUTH MOJEIb pelieHus | paccMaTpuBast pa3iuyHbIe
MAaTeMaTUYECKYIO0 MOJIETb; 3aJ1a49H, MPOBOJUTH | METOIBI;
IOHUMAaTh M MCIIOJb30BaTh | JOKA3aTEIbHbBIC PACCYKICHUS, CTPOMTb MOJENIb  PEIICHUS




L peIICHUS 3a7a4un
nH(pOpMaIIHIO,
NPEACTaBICHHYIO B  BHJIE

TEKCTOBOM ¥ CHUMBOJBHON

3amucH, — CXeM,  Tabiwi,
auarpamm, rpaduKoB,
PHCYHKOB;

JEHCTBOBATh 110 AJITOPUTMY,
CoJiep>KalleMycsi B YCIOBUU
3a/1a4y;

UCIIOJIb30BaTh  JIOTHYECKHE
pacCcyXJIeHusl TIpU pPEUICHUU
3a/1a4u;

paboTaTh C W30BITOUHBIMH
yCIOBUSIMU, BbIOUMpas U3
Bcell mH(opmaluu, JTaHHBIE,
HEOOXOIUMBIE ISl PEIICHUS
3a/1a4y;

OCYILLECTBIISATh  HECIOXKHBIN
nepedop BO3MOYKHBIX
peleHuid, BbIOUpas U3 HUX
ONITUMAIILHOE o
KpUTEpUSIM,
chopMyITUPOBAHHBIM B
YCIIOBUH;

aHaAJIM3UPOBATh u
MHTEPIPETUPOBATH
MOJyYCHHBIE  pEIIeHUs B
KOHTEKCTE YCIIOBHS 3aj]auH,
BBIOMpATh  pEIIeHUs, He
MIPOTHBOpEYAIUE

KOHTEKCTY;
pemarb 3aJa4yd Ha pacyer

pemiate  3amadd, Tpedyromue
nepebopa BapuUaHTOB, IPOBEPKU
YCJIOBHi{, BEIOOpa ONTHMAIBHOTO

pe3yibTara;
aHaAJIM3UPOBATh U
MHTEPIIPETUPOBATH PE3YJIbTAThl B
KOHTEKCTE€  YCJIOBUS  3a/layH,
BbIOMpATH peuieHus, HE
IPOTHBOpEYAIE KOHTEKCTY;

NEepPEeBOJUTh  IPU  pELICHUHU

3ajjaud MHPOPMALMIO U3 OJHOU
GopMbl B JIPYryl0, HCIONb3YS
OpU  HEOOXOIUMOCTH  CXEMBI,
TaOIUIIBI, rpaduKH, TUarpaMMel;

B mnoBcenHeBHOW XWM3HM M MpU
W3Y4YEHUHU JPYTUX NPEIMETOB:
pelath MpakTU4YecKue 3afadd U
3aJ]a4M U3 IPYTUX IPEIMETOB

3aj1a4H, POBOIUTh
JI0Ka3aTeIbHbBIC PACCyXKICHHS
IPH PEIICHUY 3a/1a4H;

pemiars 3amadu, TpeOyromue
nepedopa BapUaHTOB,
MIPOBEPKH YCIIOBHUil, BBIOOpa
OINTHUMAJILHOTO PE3y/IbTaTa;

aHAJIN3UPOBATh "
UHTEPIPETUPOBATD
MOJIyYCHHBIE  pEIICHUsT B

KOHTEKCTE YCJIOBUS 3aJauM,
BbIOMpaTh  pElIeHHs,  He
IPOTUBOpPEYALE KOHTEKCTY;

NEePEeBOIUTh TPH  PEIICHUH
3ajaud  uHpOpMALUIO U3
OolHOM Qopmbl 3amucu B
Ipyryto,  HUCIOJNB3Yys  IpH
HEOOXOIMMOCTH CXEMBI,
TaOJIHIIbI, rpadukm,
JarpaMMBl.

B mnoBcemHeBHOU XH3HU U
npu W3Y4YEHUU JIPYTUX
MPEIMETOB:
peuaTh NpakTUYECKUe 3aJauu
H 3a1a4u us3 TIPYTUX
MpeaMETOB




CTOMMOCTH IOKYIIOK, YCIIYT,
MOE3JI0K U T.IL;

pelaTh HECJIOKHBIE 3a/1a4H,
CBSI3aHHBIE  C  JIOJIEBBIM
y4yacTMEM BO  BJIQJICHUU
bupmoit, IPEIIPUATHEM,
HE/IBUYKUMOCTBIO;

pelarh 3aJa4d Ha MPOCThIE
IPOLICHTBI (cuctembl
CKHJOK, KOMHCCUHM) U Ha
BBIUUCIICHHE CIJIO’KHBIX
NPOIEHTOB B  Pa3JIMYHBIX
cXeMax BKJIa/IOB, KpEIUTOB
1 UIOTEK;

pemarb NPaKTUYCCKHE
3a/1a4u, Tpedyromue
WCIOJIb30BaHUS

OTPHIIATENILHBIX YHCEeN: Ha
OIpeJIeIeHue TeMIepaTyphl,
Ha OTpe/IeTICHNE TTOJI0KEHUS
Ha BpeMeHHOH ocu (70
Halle BSpbl W IMocie), Ha
JIBYDKEHUE JICHEKHBIX
cpenctB  (pUXoJ/pacxon),
Ha orpejiesieHe
TJTYOWHBI/BBICOTHI | T.I1.;
UCIOJIb30BATh MOHATHE
MaciTaba IS HaXO0KICHUS
paccTossHUA W JJIMH Ha
KapTax, IUIaHaX MECTHOCTH,
TUTaHaX HOMEIIEeHUH,
BBIKpOWKax, Mpu padboTe Ha
KOMIIBIOTEPE U T.II.




B moBcenHeBHOM XHU3HU U

IpU  U3Y4YEHUU  JPYrux
[IPEAMETOB:

pewiatb HECJIOKHBIE
[IPAKTHYECKUE 3a/1a4y,

BO3HHUKAOIIUEC B CHUTYyalUAX
HOBC€,I[HCBHOI71 KHN3HU

I'eomerpus

OnepupoBath Ha 0a30BOM
YPOBHE TOHSATHUSIMH: TOYKA,

npsiMasi, TUIOCKOCTh B
IIPOCTPAHCTBE,
apajieIbHOCTb U
HEePIEHIUKYISAPHOCTD
MIPSIMBIX U IIJIOCKOCTEM;
pacro3HaBaTh OCHOBHBIE
BUJIBI MHOTOTPaHHUKOB
(mpu3ma, nupammia,
MIPSIMOYTOJIBHBIN
napajuienenunesn, Kyo);
n300paxarhb n3y4aemble
burypel OT PpyKH H C
MIPUMEHEHHEM MPOCTHIX

YEepPTEKHBIX UHCTPYMEHTOB;
nenath (BBIHOCHBIE) MJIOCKHE
YepTe’)Kd U3~ PUCYHKOB
MPOCTBIX OOBEMHBIX (QUIYp:
BUJ CBEPXY, COOKY, CHU3Y;

W3BJIEKaTh HHPOPMAIHIO O

IIPOCTPAHCTBEHHBIX
reoMeTpuyecKkux (urypax,
IIPE/ICTAaBICHHYIO Ha

yepTexxax U pUCyHKax;
IIPUMEHSITh TEOpEMY

OrnepupoBaTh NOHATUSMU: TOUKA,
npsiMasi, IUIOCKOCTh B
MIPOCTPAHCTBE, TMAPAUICIHLHOCTh
U TEPIEeHIUKYISIPHOCTD MPSMBIX
7 TUIOCKOCTEM;

MPUMEHATH Il PEIICHHS 3a]a4
FGOMeTpI/I'-ICCKI/Ie (1)8,KTI>I, €ClIn
yCIIOBUSI NMPUMEHEHUs 3aJaHbl B
SABHOU (hopMme;

pemarh 3aJayd Ha HaXOXICHUE

FEOMETPUUYECKUX BEIUYHH  TI0
o0pasiiaM WIn alropuTMam;
nenatb  (BBIHOCHBIE)  IIJIOCKHE

YepTekHU U3 PUCYHKOB 00BEMHBIX
¢duryp, B TOM YHCJIE€ PHUCOBATH
BUJ CBEpXy, COOKy, CTpOUTH
CEUeHHs] MHOTOTPAaHHUKOB;
U3BJIEKaTh, UHTEPIPETUPOBATD U
peoOpa3oBbIBaTh HHPOPMAIIIO
0 TEOMeTpHuYecCKuX (urypax,
NPEICTaBJICHHYIO Ha YepTekax;
IPUMEHSTh reOMEeTPHUECKUE
dakTel UIST peuieHds 3aaad, B
TOM 4YHUCIE NPEeANoiararoImux
HECKOJIBKO IIaroB PemieHus,
OIHCHIBATH B3aHMHOE

Biagers  reoMmerpuyeckumu
MNOHSATUSAMHU TPU  PELICHUU
3a1a4 u POBEICHUH
MaTeMaTUYECKUX
pacCyXJIeHHH;
CaMOCTOSITENTEHO
(hopMyIIpOBaTh ONpPEACIICHUS
TeOMETPUUYECKUX dburyp,
BBIJIBUTATh THIIOTE3BI O HOBBIX
CBOMCTBaX W  MpHU3HAKax
reoMeTpuueckux ¢Guryp wu
000CHOBHIBaTh WK
ompoBeprath HX, 0000IIaTh
WIH KOHKPETU3UPOBATh
pe3yabTATHI Ha HOBBIX

KJaccax (uryp, IpoBOJUTH B
HECIIOKHBIX CITydasix
Knaccuukanuoo Quryp 1o
pa3IMYHBIM OCHOBaHUSIM;
UCCIIe1I0BaTh YepTEKHU,
BKJIIOYasi KOMOWHauu Quryp,
U3BIIEKATh,

WHTEPIPETUPOBATH u
peoOpa3oBhIBATH
nHpopmanuio,
PEACTaBICHHYIO Ha

HNmetyr mpencraBieHue o0
aKCHOMAaTHYECKOM METOJIC;
BJIaACTh IIOHATUEM
reOMETPUYECKHE MECTa TOYEK
B IIPOCTPAHCTBE H YMETh
NPUMEHATh HUX JUIS peIICHHS
3amad;

YMETh MIPUMEHSITh TUIS
pelmeHnss  3aJad  CBOMCTBA
IJIOCKUX ¥ JBYTPAHHBIX
YIJIOB, TPEXTPAaHHOIO YIJIa,
TEOPEMBI KOCHHYCOB u
CHHYCOB I TpPEXTIPaHHOI'O
yria;

BJIaACTH IIOHSTUEM
MEePNEHANKYIISIPHOE CEUYEHUE

NPU3MBl U YMETHb IIPUMEHSATH
€ro IpH PELICHUH 3a/1a4;
WMETh  TPEACTaBICHHE O
JIBOMCTBEHHOCTH IPAaBUIIbHBIX
MHOT'OI'PaHHUKOB;

BJIAJIETh MMOHATUSAMHU
LEHTPAIBHOE U NapaJlIeIbHOE
MPOEKTUPOBAHUE u
MIPUMEHSITH 150, pu
IIOCTPOEHUH CEYEHUI




[Tudaropa mpu BbIUKUCICHUH
3JIEMEHTOB
CTepeOMEeTpUIECKHX (QUryp;

HaXOJUTh 00BEMBI i
IJI0IA U MOBEPXHOCTEH
MPOCTEUIINX
MHOTOTPaHHUKOB c
MIPUMEHEHHEM (HOPMYIT;
pacro3HaBarh OCHOBHBIE

BHJIBI TEJI BpameHus: (KOHYC,
nuIuHap, cdepa u map);

HaXOIUTh 00BEMBI u
IUIOLIAA MMOBEPXHOCTEH
MPOCTEUIIINX

MHOI'OI'PpaHHUKOB n TCJI
Bpali€HusA C IMPUMCHCHUEM

bopmy.

B mnoBcenHeBHOW JXKHM3HM H
IpyU  M3YyYEHUH  JIPYTHX
IIPEIMETOB:

COOTHOCUTh  aOCTpakTHbIE
TrE€OMETPUUYECKUE TIOHATUS H
(hakTbI c peanbHBIMU
KU3HEHHBIMU OOBEKTaMH U
CUTYalUsIMU;
HCII0JIb30BATh
MIPOCTPAHCTBEHHBIX
reOMEeTpHUECKUX (Uryp s
pelleHrs THUMOBBIX 3ajad
IIPaKTUYECKOT O
COJIepKAHUS;
COOTHOCHTH

CBOWCTBA

IJIomaau

pacHojoKeHHEe  HPSMBIX "
IJIOCKOCTEN B IMTPOCTPAHCTBE;
dopMynMpoBaTh  CBOHCTBA H
NpU3HAKH QUTYD;

JIOKa3bIBATh reOMETPUYECKHE
YTBEP)KICHHS;

BIIAJICTh CTaH/apTHON
KJlaccuduKanuen
HPOCTPAaHCTBEHHBIX buryp
(mupamubl, IIPU3MBI,
napaJuleenHIe bl );

HAaXOJUTh OOBEMBI W TUIOIIAJN
MOBEPXHOCTEH T'€OMETPHUECKUX
TN ¢ MPUMEHEHUEM (OPMYIT;
BBIUUCIISATh PACCTOSIHUS M YIJIbI B
IPOCTPAHCTBE.

B noBcenHEBHON XU3HH M IIPU
W3YyYECHUU JPYTUX NPEIMETOB:
HUCNOJIL30BaTh CBOMCTBA
reoMeTpuyeckux  Guryp  aus
pemeHI/m 3a1a4 HpaKTI/I‘IeCKOFO
Xapakrepa M 3aJa4 U3 JAPYrux
o0OJracTey 3HaHUH

qyepTexKax;
pelarhb
reOMETPHUECKOTrO
COZIepKaHUs, B TOM YHCJE B
CUTyallUsX, KOrJa aJropuTM
pelIeHusl HE CIEeAyeT SIBHO U3
yCIIOBHSA, BBINOJIHATh
HEOOXOIUMBbIE I pELIeHUs
3aJauu JIOTIOJIHUTEIIbHbIE
IIOCTPOCHHS, UCCIIEI0BaTh
BO3MOXHOCTb  IPUMEHEHUS
TeopeM U dopmyn  ans
peleHus 3ajau;

yMeTb  (QOopMyIupoOBaTh U
JIOKa3bIBaTh T'€OMETPUUYECKUE
YTBEPKICHHUS;
BJIAJICTh
CTEPEOMETPUH:
napaenenune],
TETpa’Ip;

UMETh  MpeJCTaBIeHUs 00
aKCMOMaxX CTEPEOMETpUU U
CIIEZICTBUSAX W3 HUX U YMEThb
MPUMEHSTh UX TPH pPEIICHUH
3ajay;

yMETh  CTPOUTHh  CCUCHHS
MHOTOI'PaHHHKOB c
WCTIOJh30BAHUEM Pa3ITMYHBIX

3aga4u

MOHATUSAMHU
pu3Ma,
nupamma,

METOJIOB, B TOM YHCIE U
METO/1a CIIELOB;
UMETh  TNPEIACTAaBICHHE O

CKpCIIUBAKOINUXCA IPAMBIX B
IIPOCTPAHCTBC )41 YMCTb

MHOTOT'PAHHUKOB METOJIOM
MPOEKIIUH;

WMETh  TPEACTaBICHHE O
pa3BEpPTKE MHOIOTPAaHHHKA H
KpaT4daiiiem MyTH Ha
MMOBEPXHOCTH
MHOTOTPAHHUKA;

WMEThb  NOPEACTaBICHHE O

KOHHMYECKHX CEUCHUSX;
UMETh  TPEICTaBICHHE O
Kacarouxcs chepax u
KOM6I/IHaIII/II/I TSI BpaHIeHI/IFI nu
YMETh TPUMEHATh WX TPHU
pEIICHUH 33]1aY;

IOPUMEHITh IPH  PEIICHUN
3ama4  popMyIlly PpacCTOSHUS
OT TOUYKH J0 IUIOCKOCTH;
BJIQJICTh Pa3HBIMH CIIOCOOaMHU

3aJ1aHusA MPSAMON
YpaBHEHUSMH 171 YMETh
NPUMEHATh TPU  PELICHUHU
3aj1ad4;

NPUMEHATh TPU  PELICHUHU
3aJlad M JIOKa3aTeIbCTBE

TEOpeM BEKTOPHBIH METOJ U
METOJ KOOPAHMHAT;

UMETh  IpeJCcTaBlieHHe 00
akcuomax o0bema, MpUMEHSTh
hopMyIibI 00BEMOB
PSIMOYTOJIBHOTO
napajienenumnena, Ipu3Mbel U
nUpaMHIbl, TeTpajdApa IIpU
peleHNH 3aa4;




MOBEPXHOCTEH Tel
OJINHAKOBOI bopmbI
Pa3IMYHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI
COCY/IOB OJIMHAKOBOI
(hopMbI pa3IMuYHOTO
pasMepa;

OLICHUBATh bopmy
MIPaBHIILHOTO
MHOTOTpaHHHUKA nociue

CIIMJIOB, CpE30B M  T.II
(ompenensTh KOJIMYECTBO
BepUIMH, pebep u TpaHei
IOJIyYEHHBIX
MHOTOTPaHHHKOB)

HaXOJUTh Yrojl U PaccTOsHHUE
MEXy HUMH,

IOPUMEHATh  TEOPEMbI 0
[apaJUIeIbBHOCTH  IPSIMBIX U
IUIOCKOCTEH B IPOCTPaHCTBE
[P pELICHNH 3a]1a4;

yMeTh HPUMEHSThH
HapajieIbHOe
IPOCKTHPOBAHUE TSI
n300paxxeHus Guryp;

yMeTh OPUMEHSITh
[IEPIIECHIUKYJIIPHOCTH

OpsIMOMl M IUJIOCKOCTH IIpH
pelIeHNH 3a/1a4;

BIIAJETh MOHATUAMU
OpPTOTOHAJILHOE

IIPOEKTUPOBAHNE, HAKIOHHBIE
U WX TPOEKIUH, YMEThb
IPUMEHATh TEOPEMY O TpPEX

MEePIEHIUKYISIPAX pu
pEILIeHUH 3a/1ay4;
BIIAJICTh MTOHATUAMU

paccTosiHuEe MEXTy QUrypamu
B  IpPOCTpaHCTBE,  OOWIMI
MIEPIEHIUKYIIAP JBYX
CKpPELIUBAIOIINXCA TPSIMBIX H
YMETb IPUMEHATb UX IIPH
penIeHny 3a1ay;

BJIAJICTh  IIOHATHEM  YIOJl
MEXIy NPSIMOU U TNIOCKOCTBIO
U YMETb NIPUMEHSTh €ro IpU
peuieHny 3a1ay;

BJIAJIETh MIOHATUAMU

IPUMEHATh  TEOpeMbl 00
OTHOILICHHUAX OOBEMOB NpHU
peLIeHNH 3a1a4;

OPUMEHATh  WHTErpal Ui
BBIUUCIICHUSI ~ O0BEMOB U
IIOBEPXHOCTEH TEJl BpallCHMUS,
BBIUUCIICHUS IUIOILAAN
chepuueckoro  mosica U
o0beMa IapoBOro CIIO;
UMETh  MpPEJCTaBICHHE O
JBIDKEHUSX B IPOCTPAHCTBE:

apauIeIbHOM IepeHoce,
CUMMETPUU OTHOCHUTEJILHO
IIJIOCKOCTH, LEHTPAIbHOU
CUMMETpUH, IIOBOPOTE
OTHOCUTEJILHO IPSIMO1A,

BUHTOBOW CUMMETPHUH, YMETh
IIPUMEHATh UX IPHU PELICHUH
3a1ad;

MMETh  IIPEACTABICHHE O

10U OpPTOrOHAJIBHOMN
IIPOCKINN;

UMETh  IIPEACTABICHHUE O
TPEXTPaHHOM u
MHOTI'OTPaHHOM yrie u

IMPHUMCHATH CBOMCTBA IJIOCKHUX
YIJIOB MHOTOTPAaHHOTO  yTiia
IIPH PEIICHUN 33]1aY;

UMETh  TPEJCTaBICHUS O
nmpeoOpa3oBaHuM  TOI00WUS,
TOMOTETUHU u YMETh
NIPUMEHATh UX NPU PELICHUH
3ajauy;




NBYTpaHHBIA  Yroia,  yroi
MEXY IJIOCKOCTSIMU,
MEePIEeHIUKYIISIPHbIE

IJIOCKOCTH " YMETh

MIPUMEHITh UX MPU pElICHUU
3azay;
BJIQJIETh TOHSATUSMHU MPHU3MAa,

napaiesIeuIe]| u
IPUMEHSATh CBOMCTBa
napasuiesienumnesa pu
peLleHNH 3a/1a4;

BJIAJICTh MOHSTUEM
MPSMOYTOJIbHBIN

napaiesIeuIe]| u

MPUMEHSTh €r0 IPH PEIICHUN
3a/1a4;

BJIAJETh MOHSATUSIMU
NUpaMUIa, BUAbI TMHPAMHI,
3JIEMEHTHI MIPaBUILHOMN
MHPAMUBI u YMETh

MPUMEHATh UX TPH PEIICHUH
3a/1a4;

UMEThb  MPEJICTaBICHHE O
Teopeme Oiinepa,
MIPaBUIIBHBIX
MHOTOTpaHHUKAX;

BJIAJIETh IMOHATUEM IUIOIIAIH
MOBEPXHOCTEN

MHOTOTPaHHUKOB W YMETh
IIPUMEHATH €T0 MPU PELICHUH
3a/1ay4;

BJIAJICTh  NOHATUSAMH  Tela
BpameHust (IUJIUHAP, KOHYC,

yMETh pelmaTh 3a7a4yd  Ha
IJIOCKOCTH METOJaMH1
CTEPEOMETPUU;

YMETh TNPUMEHATH (POPMYIIBI
00BEMOB IPH PELICHUU 3324




map u chepa), UX CECUCHHS H
yMETh TPUMEHATh WX TIpHU
peIICHUH 3a]1a4;

BJIaJCTh IIOHATUAMU
KacCcaTCJIbHbIC IIPpsAMBIC u
IIIIOCKOCTH u YMCTb

IPUMEHATh U3 TPU pEIICHUU
3azay;

UMETh  MpPEICTABICHUS O
BIIMCAHHBIX U  OIMCAHHBIX
chepax UM yMeTb NPUMEHSTH
UX [IpU PELICHUH 3a]1aY;
BJIAJCTh MOHATUSAMH O0O0BEM,
00bEMBl  MHOT'OI'PAaHHUKOB,
TEeJl BpAIlEHUs] U HPUMEHSTbH
WX NP PEUICHUH 3a]1aY;
UMEThb  MPEJICTaBICHHE O
pasBepTke  IWIMHIApa U
KOHYycCa, ioniaan
MMOBEPXHOCTH ULWIMHIpA U
KOHYCa, YMETh IIPUMEHSTh MX
MIpH pelIeHNH 3a]1aY;

UMEThb  MPEJICTaBICHHE O
wiom@aaun cepbl U yMeTh
MIPUMEHATH €r0 IPU pELICHUN
3azay;

yMEThb pemarb 3a7adyd  Ha
KOMOWHAINH
MHOTOTPAaHHUKOB U Tell
BpaIllCHHUS;

UMETb  MPEJICTaBICHHE O
Moj00MM B TMPOCTPAHCTBE U
yMETh pemarb 3aJadyd  Ha




OTHOIIEHHE  O0BEMOB U
IJI0Iaen IIOBEPXHOCTEN
MOJ00HBIX (UTYP.

B mnoBcegHEeBHON KU3HU H

npu W3y4YECHUH JIPYyTHUX
MPEIMETOB:

COCTaBJIATh c
HCIOJIb30BaHUEM CBOMCTB
reOMETPUUYECKUX dburyp
MaTeMaTH4YeCKUEe MOJICIN IS
penieHus 3amaq

MPaKTUYECKOT0 XapakTepa Hu

3aJa4 u3 CMCKHBIX
JUCHUIIINH, HCCICI0BATh
IMOJTYYCHHBIC MOJOCIN n

WHTEPIPETUPOBATH PE3YyIbTAT

Bexropsl
KOOPIMHATHI
IIPOCTPAHCTBE

B

OnepupoBatb Ha 0a30BOM

YpOBHE MOHITHEM
JEKapTOBbl KOOpPJAWHATHl B
MIPOCTPAHCTBE;

HaXOJUTh KOOPAMHATHI
BEpIINH KyOa u
IIPSIMOYTOJIBHOTO
napaenenumnena

OnepupoBatb
JNeKapTOBBl  KOOpAWHATHI B
IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB,
KOOpPJMHATBl ~ BEKTOpa,  yroi
MEXJy BEKTOpaMH, CKaJsIpHOE
IPOU3BEICHUE BEKTOPOB,
KOJIJTMHEApHbIE BEKTOPHI,
HaXOJUTh PpACCTOSIHHUE
TBYMST TOYKaMH, CyMMy
BEKTOPOB U TPOU3BEJCHUE
BEKTOpa Ha YHCIIO, YOI MEXIY

IIOHATHUAMHA

MEXKITY

BEKTOpaMHU, CKaJIIpHOE
MIPOU3BEICHUE, packiaapIBaTh
BEKTOP 10 JIBYM

HEKOJUIMHEAPHBIM BEKTOpaM;
3a/1aBaTh INIOCKOCTb YPaBHEHUEM

Brnanets MOHATHSMH BEKTOPBI
Y X KOOPJIUHATHI,

YMETh BBINOJIHATH OIEpPaIUH
HaJl BEKTOpaMu;

MCIIOJIb30BATh CKaJIsIpHOE
MIPOU3BECHNE BEKTOPOB IpHU
pEILLIEHNN 3a/ayY;

MIPUMEHSITh ypaBHEHUE
IIJIOCKOCTH, bopmymy
paccTOsSIHUSA MEX]y TOYKaMH,
yYpaBHEHHUE cdepsl pu

pEelIeHNH 3a]1ay;
MIPUMEHSATh BEKTOPBI U METOJ
KOOpJIUHAT B IPOCTPAHCTBE
IIPY pELICHNN 3a1a4

JocTmxkenune pe3ysIbTaToB
pazaena II;

HaXOIUTh 00BeM
napauiesienurnea 71
TeTpa’Ipa, 3aJaHHBIX
KOOp)II/IHaTaMI/I CBOUX
BEPIIINH,

3a71aBaTh psAMYIO B
MPOCTPAHCTBE;

HaXOOUTh paCCTOfIHI/Ie oT

TOYKHU A0 IIIIOCKOCTH B
CUCTEME KOOPpAWHAT,
HaxXOJUThb PACCTOSAHHUC MCKIY
CKpCIIWBAOIIUMHUCA
MpsAMBIMH, 3aJaHHbIMU B
CUCTEME KOOpAHAT




B JIEKapTOBOM cucremMe
KOOPJIMHAT;
pemiatb  MpOCTEMIIME  3aJa4yu
BBEJICHUEM BEKTOPHOTO Oasuca
Ucropus OnuceiBath orneneHble | [IpeacraBniaTh Bkinan | Umets  mpencraBnenue o | Joctmxenue pe3ynbTaToOB
MaTeMaTHKU BBIJIAIOIMECS  PE3YyJIbTAThl, | BBIAAIOIIUXCS MaTEMaTUKOB B | BKIAJE BbIIAOIIMXCS | pasznena I
MIOJTyYEHHBIE B XOJI€ | pa3BUTHE MATEMaTUKHM M HWHBIX | MATEMAaTUKOB B  Pa3BUTHE
pa3BUTHA MaTEMaTUKH Kak | HAy4HbIX 00JIacTeil; HayKU;
HayKu; MIOHUMAaTh POJb MATEMAaTUKH B | IOHUMATh POJIb MATEMATHKHU B
3HATh puMeps! | pasButuu Poccun pa3Butuu Poccun
MaTeMaTUYeCKUX OTKPBITHI
U HUX aBTOPOB B CBS3U C
OTEUYECTBEHHOU u
BCEMHUPHOM UCTOPHUEH;
[IOHUMATh POJIb MAaTEMATUKHU
B pa3zButuu Poccun
Meroas! IIpumeHATH u3BecTHeIe | Mcronb3oBath ocHOBHbIE | Mcnonb30BaTh OCHOBHBIE | JlocTHXKEHHE pe3ynbTaToB
MaTE€MaTHKH METOABl  INIPU  PELICHUM | METOMbI J0Ka3aTelIbCTBa, | METOIbI J0Ka3arenbeTBa, | pasgena II;
CTaHIAPTHBIX IIPOBOJUTH  JI0KA3aTEIbCTBO U | IPOBOJUTH JTOKA3aTEIbCTBO U | IPUMEHATH MaTEMaTUYECKUE
MaTeMaTHYECKUX 3a/1a4; BBIIIOJIHSTH OIPOBEPIKECHHUE; BBIITOJIHSATH ONPOBEPKECHHUE; 3HaHUS K  HCCIECJOBAaHUIO
3amedarb U | IPUMEHATb OCHOBHBIE METOMBI | IPUMEHATH OCHOBHBIE | OKPY2KaIOLIEro Mupa
XapaKTEepU30BaTh peuieHus MaTE€MaTHYECKUX | METOJIbI pemieHus | (MoeIMpOBaHUE (PUINYECKUX
MaTeMaTH4eCKue 3az1ady; MaTEeMaTUYECKUX 3a/1a4; IIPOLIECCOB, 3a1a4u
3aKOHOMEPHOCTH B | Ha OCHOBE MAareMaTHYECKHX | HA OCHOBE MAaTE€MaTHYECKHX | SKOHOMHKH)
OKpY’Karollen 3aKOHOMEPHOCTEN B IPUPOJE | 3aKOHOMEPHOCTEH B IIPUPOJE
NENCTBUTEIBHOCTH; XapakTepu30BaTh  KpacoTy M | XapaKTE€pU30BaTh KpacoTy H
IIPUBOJUTH IIPUMEPBI | COBEPIIEHCTBO  OKPYIKAIOLIErO | COBEPIIEHCTBO OKPYKAOILIETO
MaTeMaTHYECKUX Mupa u MIPOU3BEJICHUN | MUpA u IIPOU3BEICHUN
3aKOHOMEPHOCTEN B | HCKYCCTBA; HCKYCCTBa,;
Mpuposie, B TOM 4YHUCJE | IPUMEHATH MIPOCTEUIINE | IPUMEHSTh pocTenmne
XapaKTEePU3YIOLIUX KpPacoTy | MPOrpaMMHBIE CpeacTsa W | IPOTPaMMHBIE  CpPEeACTBAa U
u COBEPILIECHCTBO | 3JIEKTPOHHO- 3JIEKTPOHHO-
OKPYKaIOIIEr0  MHpa Y | KOMMYHUKAIIMOHHBIE  CUCTEMBI | KOMMYHUKAI[MOHHBIE




MPOU3BEJICHUIN UCKYCCTBA MpyU PEIICHUH MATEeMaTUYECKUX | CUCTEMBI npu pelIeHNn
3amad MaTeMaTHUYECKHX 3a/1a4;
MOJIb30BAThCSl  MPUKJIIAIHBIMU
porpaMmMamMu u
NporpaMMaMHi  CUMBOJIbHBIX
BBEIUMCIICHU N JIs
HCCIIEJOBAHUS
MaTeMaTHIECKNX OOBEKTOB




Coaepxxanue Kypca
ba3oBblii ypoBeHb

Aunredpa. MHOTOYJIEHBI OT OJHOM NMEPEMEHHON U UX KOpHU. Pa3iioxkeHnrne MHOTOYJIEHA C
HenbMu  Kodp@uuueHTaMu Ha MHOXUTenu. KoMIulekcHble 4YMciaa W UX TeoMeTphuecKas
UHTepnpeTanusa. ApudmeTrnueckue JeMcTBUS HaJ KOMIUIEKCHBIMH 4YMCIAMU: CIIOKEHHE,
BbIUMTAHUE, YMHOXKEHUE, eneHre. OCHOBHas Teopema anredpsl (0e3 J0Ka3aTenbCTBa).

MaremaTudyeckuii  aHaiau3. OCHOBHBIE CBOWCTBA (YHKIMHM: MOHOTOHHOCTb,
NPOMEXYTKH BO3pacTaHUsl M YOBIBaHHMS, TOYKM MAKCUMyMa M MHHHMYMa, OTPaHUYEHHOCTh
byHKIUH, 4ETHOCTH u HEYETHOCTD, [IEPUOJUYHOCTD.
OnemeHTapHble (YHKIMU: KOPEHb CTENEHM N, CTENEHHAas, MoKas3aTebHas, JiorapudMudeckas,
TpuroHomerpuueckue  ¢yHkuuu. CBolicTBAa W rpaduKH  DJIEMEHTapHbIX  (QYHKIUIL.
Tpuronomerpuueckue (opMyibl TNPUBEIEHUs, CIOXKEHUs, JBoHHoro yriaa. Ilpocreiimue
npeoOpa3oBaHus BBIPAXKCHUH, coJleprKalInx CTEIICHHBIE, TPUTOHOMETPUYECKHE,
JorapupMHUECKUe U IoOKa3aTeibHble (YHKUMU. PelieHue COOTBETCTBYIOLIMX IMPOCTEHIINX
ypaBHEHHIA. Pemenne npocTelmmx mokazaTesbHbIX U JorapupMuuecKux HepaBeHCTB. [loHsTre
o komno3unuu QyHkuuil. [lonsarne o6 oOparnoit ¢ynkmuu. IlpeoOpazoBanust rpadukoB
(GyHKIMI: napauleabHbId MEPEHOC, pacTshKeHue (ckartue) BAoJAb ocu opauHar. llonsarue o
HEeTpepbIBHOCTH (GyHKIUHU. [IpoMeKyTKH 3HAKOMOCTOSIHCTBA HENpepbIBHOW (GyHKIMH. Meton
uHtepBasioB. [lonsTHe o mnpenene nocienoarenbHOCTH. Cymma OeCKOHEYHO YyObIBaroIei
reoMerpuueckoil mporpeccun. [lonsitue o mpousBoAHON ¢yHKIMH B Touke. Dusmueckuii u
reOMETPUYECKUN CMbICT Mpou3BOAHOM. IIpon3BOgHBIE OCHOBHBIX 3J€MEHTApHBIX (DYHKIIMIA,
npousBogHas ¢ynkiuu Buga y = f(kx + b). Mcnonb3oBanue npou3BOAHON NpU HUCCIETOBAHUU
¢ynkuui, nocrpoernu rpadukoB (mpocredmme ciaydan). Vcronb3oBaHHE CBOMCTB ()YHKIMN
IpU pPEIIEHWH TEKCTOBBIX, (U3MUECKUX M TeOMETpPUUYECKHUX 3aaady. PemieHue 3amau Ha
AKCTPEMYM, HaXO0X/I€HNE HanOOJbIIero 1 HauMeHblero 3HaueHui. [lonstiue o0 onpenenéHHOM
WHTETpajie Kak Tulom@aau KpuBojuHeWHoW tpamenuu. Dopmyna Heiorona—Jleitbaua.
[TepBooOpaznas. [Ipunoxxenus onpeaenéHHOro HHTErpaa.

BepositHocTh M cratncTHKa. BpiOopku, coueranus. bunomuanbHble KO OUIMEHTHI.
bunom HerotoHa. Tperonsnuk Ilackans u ero ceoiictBa. OnpeneneHne U NpuMepbl UCIIBITAHUI
bepnymm. ®opmyna 118 BEpOATHOCTH 4YMCIA YCHEXOB B CEpPUM HCHBITaHMN bepHymm.
Maremarnueckoe OKHJaHUE qucia YCIIEXOB B UCIIBITAHUU bepnymn.
OCHOBHBIE IPUMEPHI CITYYalHBIX BEJIMUMH. MaTeMaTH4eCcKoe OXHJIaHUE CTydalHOW BETUYHHBI.
HesaBucumocTs cimydallHbIX BETHUMH U cOOBITUMN. [IpecTaBienne o 3aKkoHe OOIBIITNX YUCeN s
IIOCJIEIOBATEIbHOCTH HE3aBHCHUMBIX HUCIBITAaHUN. EcCTeCTBEHHO-HAy4YHBIE NMPHUMEHEHMS 3aKOHA
OOJIBIINX YHCE.

Yriy0/1éHHBIH YPOBEHb

Auredpa. MHOrous1eHbl OT OJIHOM NIEPEMEHHON U MX KOPHU. Te€opeMbl O pallMOHAIBHBIX
KOPHSIX MHOTOYJICHOB C IeJIbIMU Koddurmentamu. KommiekcHble 4rcia 1 UX reoMeTpuiecKkas
UHTepHpeTanus. Tpuronomerpuyeckas ¢opmMa KOMIUIEKCHOTO 4YHcia. ApHpMeTHdyecKue
JEMCTBUSI HAJ KOMIUIEKCHBIMM YHCIAMU: CJOKEHHE, BBIYMTAHUE, YMHOXEHUE, JCIICHHE.
®opmyna Myaspa. Bo3BezieHre B 1I€NIyI0 CTENEHb, U3BICYEHUE HATYPAIBHOTO KOpHS. OCHOBHAA
Teopema anredpsl (0e3 10Ka3aTenbCTBA).

Maremaruyeckuii anaam3. OcHOBHblE CBOWCTBa  (YHKUIMU: MOHOTOHHOCTD,
IPOMEXYTKH BO3pacTaHUsl M YObIBaHMs, TOYKM MaKCUMyMa UM MHHHMMYyMa, OIPaHUYEHHOCTh
GyHKIMH, 4ETHOCT M HEYETHOCTh, MEPUOJUYHOCTH. DJIEMEHTapHble (YHKIIHMH: MHOTOYJIEH,
KOpEHb CTeNeHU N, CTENeHHas, IoKa3aTelbHas, JorapupMHUUEcKas, TPUTOHOMETPUUECKUE



¢byakuun. CpoiictBa W rpaduKu dJeMeHTapHbBIX (yHKIu. [IpeoOpa3oBanusi rpadukoB
(GyHKUMI: mapaiieNbHbI IEPEHOC, pacTsHKeHHue (C)KaTHe) BIOJIb OCEH KOOPAWHAT, OTpa)kKeHUeE
OT Ocel KOOpIWMHAT, OT Hayajga KOOpAMHAT, rpadukun (QYHKIMA C  MOIYJISMHU.
Tpuronomerpuyeckue (HopMysbl MPUBEICHHS, CIOXKEHHUS, MPeoOpa3oBaHUs MPOM3BEICHUS B
cymmy, (GopMmysa BCIIOMOTaTelbHOro aprymeHTa. [IpeoOpa3oBanue BBIpaKEHH, COIEpPIKALINX
CTENEHHbIE, TPUTOHOMETPUUYECKHE, JlorapuMuUeckue M IokasaTeiabHble (QyHKIMU. Pemenue
COOTBETCTBYIOLIMX YpaBHEHWH, HEpaBeHCTB M HX cucreM. HemnpepblBHOCT (YHKLIHH.
[TpomeKyTKM 3HAKOMOCTOSHCTBA HempepbIBHOM (QyHKIuu. Metox uHtepBanoB. Kommozuius
¢ynkuuii. Ob6partHas (ynkuus. Ilonstue npepena mnocnenoBarenbHocTU. IloHATHE mnpenena
¢ynkuun B Touke. Cymma OeCKOHEYHO YObIBaromiel IreoMEeTpHUYecKo mporpeccuu. Merton
MateMaTHuecKko WHAYKIuH. [loHsATHE O mpom3BogHON (yHKIMM B TOouke. Dusmueckuii u
FE€OMETPUYECKUI CMBICT TNPOU3BOAHON. IIpoM3BOIHBIE OCHOBHBIX 3JEMEHTApHBIX (DYHKIIHIA,
NPOM3BOJHAS CIOXKHOW (YHKIMH, TpOW3BOAHAs oOpaTHOM QyHKuuu. Mcnons3oBanue
IPOM3BOIHON MPU MCCIEIOBAaHUU (QYHKIUH, mocTpoeHuu rpadukos. Mcronb3oBaHue CBOWCTB
(GyHKLUUH NpU pelIeHUH TEeKCTOBBIX, (PU3NYECKUX U TeOMETpHUYecKUX 3aiay. Permienue 3a1ad Ha
9KCTPEMYM, Ha HaXOXXJICHHE HauOoJbLIero M HauMeHbllero 3HaueHui. IlonsTHe 006
ONpEACIEHHOM MHTErpajge Kak IUIOAAu KpHUBOJIMHEHHON Tpaneuuu. Popmyna Herorona—
Jlertonuna. IlepBooOpasznas. [Ipunoxenus onpeaenéHHOTO HHTErpaa.

BepositHocTh M craTMcTHKa. BepostHOCTh M craTucTHKA. BbIOOpKM, coueTaHWMs.
bunomunanbubie ko3@duirentsl. bunom Herotona. Tpeyronpnuk [lackans u ero cpoiicTsa.
Omnpenenenue u npumepsl ucnbsitanuil bepuymnu. @opmysa /Uit BEpOATHOCTH YHCIIa YCIIEXOB B
cepun McnbITaHui bepHyinu. Maremarnyeckoe OXHUAAHME M JUCHEPCHS YUCIIA YCIEXOB B
ucnelTanuu bepHyn. OCHOBHbBIE IPUMEPHI CIy4YailHBIX BEJIUYMH. MaTreMaTH4ecKoe 0XKHUIaHue
U Jucrepcus ciydailHOM BenuuuHbl. He3aBucuMble ciydaliHble BEJIMYMHBI U COOBITHS.
[TpencraBiaeHne o 3akoHe OONBLIMX YUCEN IS TOCIEI0BATEIbHOCTH HE3aBUCUMBIX HCIBITAHUM.
EcrecTBeHHO-HayuHble TNPUMEHEHUS 3aKoHa Oonblux uyucesl. OleHKa BepOosSTHOCTHBIX
XapaKTepUCTUK (MaTEeMaTHMYECKOro OXHJAaHUSA, JUCHEpCHUH) CIy4allHbIX BEJIMYMH IO
CTaTUCTUYECKUM JaHHbIM. [IpencraBieHune O TeOMETpUYECKONM BEpOSTHOCTH. Pemenune
MPOCTEHIINX MPUKIAAHBIX 3a/1a4 HA TEOMETPUUYECKHUE BEPOSATHOCTH.

I'eomerpus.

Hexotopblie cBeneHus U3 IUIaHUMETpUM (YriIyOJaeHHbIH ypoBeHb). OCHOBHBIE MOHSATHUS
cTepeoMeTpuu (TOuUKa, TMpsMasi, IUIOCKOCTb, IPOCTPAHCTBO). AKCHOMBI CTEPEOMETPHH.
Ilepecekaromuecs, mapajuleabHble, CKPEIIMBAIOIIUECS MpPSAMBIE. YTOI MEXAY MNPSMBIMU B
npoctpaHcTBe. IleprneHauKkynspHOCTH NpsAMBIX. PaccTosHHME OT TOYKM A0 HPSIMOH, MEXIY
NapajuleIbHBIMU  MPSIMBIMU, MEXKAY CKpellMBaloImuUMuca npsMmbiMu.  [lapamiensHOocTh U
NEePNeHIUKYIAPHOCTh  MpsAMOM M TuIocKOcTH.  [Ipu3Haku  mapaiienbHOCTH U
NEPNEeHIUKYIIPHOCTH MPSIMOM W IUIOCKOCTH. IleprneHaukynsp W HakIOHHAs. YTOJ MEXAY
NpsAMOM M TUJIOCKOCTHIO. PaccTosiHMe OT TOYKM /10 TUIOCKOCTH. PacctosHuMEe OT TpsIMOU 10
napajulesIbHOM €M miockoctu. [lapamienbHOCTh U NEpIEeHANKYIAPHOCTD M1ockocTel. [lpu3naku
U CBOHCTBA MApPAJIEJIBHOCTH U MEPHEHAMKYISIPHOCTH IUIOCKOCTEHM. JIByrpaHHBIA yrod,
JUHEMHBIA Yron JBYrpaHHOro yria. PaccrosiHue Mexay MNapajuielbHbIMU IUIOCKOCTSMHU.
[TapamnensHoe npoekTrpoBanue. CBOMCTBA MapajlIeIbHOIO MPOEKTUpoBaHus. OpTOoroHaabHas
npoekuus.  [lmomaab  OpTOrOHANBHOW — MPOEKIMM  MHOroyrosibHHKa.  lleHTpanbHOE
poeKkTHpoBaHue (repcnekTrBa). M3o0paxkeHrne mpocTpaHCTBEHHBIX GUryp.

MHororpaHHuKk ¥ €ro DdJeMEHTBl: BepIIuMHBL, pelpa, rpanHu. [loBepXHOCTH
MHOTrorpaHHuka. Pa3BepTka. MHororpansbie yribl. Bbellykiible MHOrOrpaHHukuU. [IpaBuiibHbIE



MHOTOTPaHHUKH (TETpasap, KyO, OKTa’ip, UKOcadip, U nonekasap). CeueHuss MHOTOTPAaHHUKOB.
Ky6 u mapamrenenunen. [Ipu3ma u ee 31IeMEHTHI: OCHOBaHHS, OOKOBBIE pedpa, BBHICOTA,
anoema, OokoBas TmOBepXHOCThb. [IpaBuibHas mnpusma. Iloctpoenue ceuenmii Kyoa,
napajenenunena U npusMmel. [lupammpa. BepmuHa, ocHoBaHue, OOKOBbIe pebpa, BBHICOTA,
anodema, OOKOBasi MOBEPXHOCTh. [IpaBwibHas mupamuia. YcedeHHas mupamuaa. CeueHUs
MUPAMHU/IBI.

Tena Bpamenusi. [lonstus o Ttenmax BpamieHus. Ocb BpameHus. llonarwe o
IWIMHIPUYECKON U KOHMYeCKOW moBepxHocTax. Llmmuuap. OcHoBanus, o0pasyromas, BbICOTa,
0Cb, OOKOBasi MOBEPXHOCTh, pa3BepTKa MwIMHApa. CedeHus NpsSMOro IMIMHIPA IIOCKOCTAMU,
napajjielbHBIMU €ro OCHOBaHUIO min ocu. Konyc. Bepmuna, ocHoBanme, o0Opasyromasi, och,
BBICOTA, OOKOBasi MOBEPXHOCTb, PaJMyC OCHOBaHUS, pa3BepTKa KoHyca. CedeHus mpsiMoro
KOHYCa IJIOCKOCTSIMU, TApaJIJIEIbHBIMU €r0 OCHOBAHHIO HJTU MPOXOISAIIMMHU Yepe3 €ro BepIInHYy.
KacarenpHast miockocTh K KoHycy. YcedeHHblid konyc. Illap cdepa. Llentp, paguyc, nuamerp
mrapa u cdepol. Ceuenue mapa (cdepsl) miockoctsasmu. Kacanue mapa (chepsl) ¢ npsamoit u
mwiockocTeio. Kacanue cdep. Bnucannble u onucanHblie cdepbl. Buabl aBuskeHuii B
npocrpancrBe. [lapannensHblii mepeHoc, cummerpusi( ILEHTpajdbHas, OCEBas, 3€pKalbHaf).
[Tonstue o paBenctBe uryp B mpoctpanctBe. [lonstue o mogobuu ¢Guryp B mpOCTpaHCTBE.
DNEMEHTBl CAMMETPHUH MHOTOTPAHHUKOB M KPYTJIBIX Tell. [[puMepsl CHMMETPUN B OKPYKAIOIIEM
MUpe.

O0beM u ero cpoiictBa. @opmynsl 00beMa THapauieNenunena, MPU3Mbl, THPAMHIBL.
®dopmyna o0beMa MWIMHAPA, KOHyca, mapa. OTHOmEeHHEe 00beMOB MOJOO0HBIX Tei. [Lmomans
MOBEPXHOCTH MHOTOTrpaHHMKAa. TeopemMa O OOKOBOH TMOBEPXHOCTH MPSMOM U HAKIOHHOMN
npu3Mbl. Teopema O OOKOBOW MOBEPXHOCTH MPaBUIBHOW mupamuabl. DOpMyIbl IUIOIMIATU
MOBEPXHOCTH IIMIIMHPA, KOHYCA, IIapa.

JlexapToBbl KOOPAUHATHI B IpocTpancTBe. KoopanHatel cepenuubl otpeska. Gopmyna
paccTosHUS MEXly IBYMsl Toukamu. Y paBHeHue ceprl. BekTopsl. Moayns BekTopa. PaBeHcTBO
BeKkTOpoB. Cl0)kKeHHE BEKTOPOB M YMHOKEHHE BEKTOpAa Ha YHCIO. YTON MEXKIy BEKTOPAMHU.
Koopaunats! BekTopa. CkajsipHOE IPOU3BEICHNE BEKTOPOB.



TemaTnueckoe MIIAHKPOBAHME

Auredpa u Havyasa anaausa 10-11 kaace, YMK 1. A. AiumoBa

Ne TeMa ba3osblii ypoBenb | IIpoduibHbIiH YPOBEHD
10xa | I'masa I. /leilicTBUTEIbHBIE YHCJIA 13 18
1.1 | Llensle u paunoHaIbHbIE YUCIIA. 2 2
1.2 | JlciicTBUTEIbHBIC YKCIa 1 2
1.3 | beckoneuno yopIBaroIas 2 2

reOMEeTPUYIECKasi IPOTPeccust
1.4 | ApudmMernueckuii KOpeHb 3 4
HaTypaJIbHON CTENIEHU
1.5 | Crenens ¢ palMOHAIBHBIM U 3 5
JICCTBUTEIILHBIM IOKA3aTEIISIMU
Ypok 00001IeHHs U CHCTeMAaTH3aIu1 1 2
3HaAHUHI
KonTponbnas pabota Nel 1 1
I'naBa Il. Crenennas pynkumus 12 18
2.1 | Crenennas QpyHKIHs, €€ CBOMCTBA U 3 3
rpaduk
2.2 | B3aumHo obpartHbie (HyHKIIHA 2 2
2.3 | PaBHOCHUIIBHBIE ypaBHEHUS u 2 4
HEpaBEHCTBA
2.4 | UppanuoHanbHble ypaBHEHHS 2 4
2.5 | UppaumnoHanpHbIe HEpAaBEeHCTBA - 2
Ypoku 0000IICHUS U CUCTEMaTH3 AN 2 2
3HAHUM.
Konrponbnas padora Ne2 1 1
I'naBa Il. IToxa3aTenbHasn 10 12
pyHkuus
3.1 | IToka3arenbHast GyHKIHS €€ CBOMCTBA 2 2
u rpaduk
3.2 | [loka3aTenpHBIC YpaBHEHUS 2 3
3.3 | Iloka3aTenbHBIC HEPABEHCTBA 2 3
3.4 | Cucrembl OKa3aTeNbHBIX YPAaBHEHUH 2 2
Y HEPABEHCTB
Ypoku 0600111eHNs U CCTeMaTU3aluu 1 1
3HAHUM.
KonTtponbsHas padora Ne3 1 1
I'naBa V. Jlorapudmuyeckasn 15 19
Gyakuus
4.1 | Jlorapugmel 2 2
4.2 | CaoiicTBa norapu¢pmoB 2 2
4.3 | decarudnble u HaTypaJibHbIe 2 3
Jorapupmbl
4.4 | Jlorapupmuyeckas  QyHKUUA,  ee 2 2
CBO¥CTBA U rpaduK
4.5 | Jlorapupmuueckue ypaBHEHUS 2 3
4.6 | Jlorapupmudeckne HEpaBeHCTBA 2 4
Ypoku 000011IeHNs U CHCTeMaTU3aluu 2 2




3HaHUH.

Konrtponbnas padora Ned 1 1
I'maBa V. Tpuronomerpuuyeckue 20 27
(¢opmybl
5.1 | Paguannas mepa yria. 1 1
5.2 | IloBopoT TOYKM BOKpYr Hayaia 2 2
KOOPJHHAT
5.3 | Omnpenenenue cuHyca, KOCHHYyca | 2 2
TaHT'eHCA yIJIa
5.4 | 3Haku cuHYca, KOCUHYCa U TaHT€HCA 1 1
5.5 | 3aBUCHMOCTb MEXKIYy CHHYCOM, 2 2
KOCHHYCOM M TaHT€HCOM OJ[HOTO U
TOT'O JK€ yIJIa
5.6 | TpuroHomMeTpu4ecKue TOKIECTBA 2 3
5.7 | Cunyc, KOCUHYC U TaHTEHC YTJIOB Ol U - 1 1
o
5.8 | ®opmyIbl CIIOKEHUS 2 3
5.9 | CuHyc, KOCUHYC M TaHT€HC JABOHHOIO 1 2
yria
5.10. | Cunyec, KOCHHYC u TaHI'€HC 1 2
MIOJIOBUHHOTO yTJIa
5.11 | ®opmynbl npUBEICHUS 2 2
512 |Cymma U pa3HOCTh CHHYCOB | 1 3
KOCHHYCOB
Ypoku 0000IIeHUS U CHCTEMaTU3aluN 1 2
3HAHUU.
KonrponsHas padora Ne 5 1 1
I'maBa VI. Tpuronomerpuueckue 14 18
YPaBHEeHHS
6.1 | YpaBHeHue c0S X = a 3 3
6.2 | YpaBHeHue Sin X = a 3 3
6.3 | YpaBHeHue tgx = a 2 2
6.4 | Pemenue TpUroHOMETPHUYECKUX 4 5
ypaBHEHU U
6.5 | IIpocreiimme TpuroHoMeTprUIeCcKHe - 2
HEpaBEHCTBA
Ypoku 0600111eHNs U CHCTeMaTU3aluu 1 2
3HAHUM.
Konrponsnas padora Ne 6 1 1
Hrorosoe noBTOpEeHME 1 24
Hroro 85 136
Ne TeMa
11 | I'masa VII. Tpuronomerpuueckue 14 20
KJacc | GyHKUMHU
7.1 | Obnacte onpeaeneHusl © MHOXKECTBO 2 3
3HaYeHUN TPUTOHOMETPHUUECKUX
byHKIMMA
7.2 | YUeTHOCTH, HEYUETHOCTD, 2 3

NEPUOTMIHOCTD TPUTOHOMETPUIECKUX
byHKIMI




7.3 | CpoiicTBa (pyHKIMU Y = COSX U €€ 3 3
rpadux
7.4 | CoiictBa GyHKIHH Y =Sin XU €€ 2 3
rpaduk
7.5 | CpoiictBa pyHkuuu Y =tgxu eé 2 2
rpaduk
7.6 | OOGpaTHBIC TPUTOHOMETPHICCKHUE 1 3
byHKIIMHN
Ypoku 00001IeHHS ¥ CHCTEMAaTH3alluN 1 2
3HAHUM.
KonTponbrast padorta Ne 1 1 1
I'masa VIII. IIpousBoanas u ee 16 20
reoMeTpUYecKHil CMBICI
8.1 [TponsBoaHas 2 3
8.2 | IlpousBoaHast cTeNEHHOW QYyHKINN 2 3
8.3 | IlpaBuna nuddepeHmpoBaHus 3 3
8.4 | IlpousBoaHbIE HEKOTOPBIX 3 4
AJIEMEHTAPHBIX (DYHKIIHH
8.5 | 'eomerpuueckuii CMBICIT 3 4
MPOU3BOTHOM
Ypoku 0000IIeHUS U CHCTEMAaTU3aluN 2 2
3HAHUU.
Kontposnbnas padora No 2 1 1
I'naBa IX. IIpumenenne 12 18
NMPOU3BOAHOI K  HMCCJIEI0BAHUIO
(pyHKuMi
9.1 | Bo3pacranue u yObiBaHue QyHKIUU 2 2
9.2 | DkcrpeMyMbl PYHKIIUU 2 3
9.3 | Ilpumenenue IIPOM3BOJHON K 2 4
MIOCTPOEHHUIO TpaPUKOB PYHKIMH
9.4 | HaubGomnbiee u HauMeEHbIIIee 3 3
3HaueHus: QyHKIUU
9.5 | Bemmyksocts  rpaduka  QyHKIUH, 1 3
TOYKH Tiepernda
Ypoku 00600111eHNs U CCTeMaTU3allun 1 2
3HAHUM.
KonrtpomnsHas padora Ne 3 1 1
I'naBa X. UuTerpan 10 17
10.1 | IlepBooOpa3Has 2 2
10.2 | IlpaBuna HaXO0XKIECHUS 3 2
epBOOOPA3HBIX
10.3 | Ilnomans KpUBOIUHEHHOW Tpamenuu 2 3
W MHTETpall
10.4 | BeiuucieHue HHTETPAJIOB. . - 2
10.5 | Breruncienue mwiomanaei ¢ IoMoIIbIo - 3
UHTETPajoB
10.6 | [Ipumenenwue MIPOU3BOTHOM u 1 2
MHTETpalia K PEIICHUIO MPAKTHUYECKUX
3aad
Ypoku 00001IeHNs U CHCTeMaTU3alun 2 2




3HaHUH.

KonTtponpsHas padota Ne 4 1 1
I'masa X|. KomOunaropuka 10 13

11.1 | IlpaBuno npousBeAcHUs 1 2

11.2 | IlepectaHoBKH 2 2

11.3 | Pasmemenns 1 2

11.4 | Coueranus u X CBOICTBa 2 2

11.5 | bunom Hetorona 2 2
Ypoku 00001IEHHS ¥ CUCTEeMaTHU3 AN 1 2
3HAHUM.

Kontposbnas padora Ne 5 1 1
I'maBa XIl. DjemeHTHI Teopuu 11 13
BEPOATHOCTEM

12.1 | CoObrTHst 1 1
KomOuHammst coObITHI. 1 2
[TpoTuBONONI0XKHOE COOBITHE

12.2 | BeposiTHOCTB COOBITHSA 2 2

12.3 | CnoxeHue BeposSTHOCTEMN 2 2

12.4 | He3aBucuMBbIC COOBITHS. YMHOXKCHHE 1 2
BEPOSITHOCTEM.

12,5 | Cratuctudeckas BEpOsSITHOCTb 2 2
Ypoku 00001IEHUS U CUCTEMAaTH3aIu1 1 1
3HAHUM.

KoHnTtposbhas padora Ne 6 1 1
I'napa XIII. CraTucTuka 8 9

13.1 | CnyyaiiHble BETHUUHBI 2 2
LleHTpanbHBIC TEHISHIIUN 2 2
Meps! pazbpoca 2 3
VYpok 0000IIeHUS U CHCTEMaTH3aIlun 1 1
3HAHUM
KoHnTtponbhas padora Ne 7 1 1
HToroBoe moBTOpeHue 4 26
Hroro 85 136

I'eomerpus 10-11 kaace, YMK JI.C. Atanacsin
Ne TEeMa ba3osblii yposenb | IIpouibHbIi YPOBEHD

HexoTtopbie cBe/leHUs u3 - 12
IIAHUMETPUH

Yrnel W OTpPe3KH, CBSI3aHHBIE C - 4
OKPYKHOCTBIO

Pemrenne TpeyroibHIUKOB - 4
Teopembr Menenast 1 UeBbl - 2
Onnunc, runepboia 1 napabdosa - 2
I'JTIABA |. IlapanieabHOCTH NPAMBIX 16 16
U II0CKOCTel

§1. ITapannenbHOCT MPAMBIX, IPAMOI 4 4
Y TUIOCKOCTH

§2. B3aumHOe pacmosioKeHUE TPSIMBIX 4 4




B IIPOCTPAHCTBE. YTOI MEXIY ABYMS
npsmbiMud KoHTpobHAS
pabotalNel.1(20 mun)

§3. IMapamienbHOCTh TUIOCKOCTEH. 2 2
§4. Terpadap u napaysieenune 4 4
KonTponbnas padorta Nel.2 1 1
3auet Nel 1 1
I'JTIABA |l. IlepneHguKyJIsipHOCTH 17 17
NPSIMBIX U IJIOCKOCTEM
§1.IlepneHauKyISIPHOCT NPSAMOU U 3) 5
TJIOCKOCTH.
§2. IlepneHauKYIsIp M HAKJIOHHAS. 6 6
Yron Mmexay npsmMoi ¥ II0CKOCTHIO.
§3. JIByrpaHHbIii yro. 4 4
[TeprieHAMKYIASAPHOCTD IIOCKOCTEMN
KonTponbnas padorta Ne2.1 1 1
3auet Ne2 1 1
TI'JIABA |1l. MHororpanHHMKH 12 14
§1. Ilonstue mHOTOrpanHuka. [lpuzma 3 3
§2. [upamua 3 4
§3. [IpaBuiibHBIE MHOTOIPAHHUKH 4 )
KonTponbnas padorta Ne3.1 1 1
3auet Ne3 1 1
HroroBoe nmoBTOpeHue 3 6
Hroro 51 68
Ne | rema

I'aasa |V. Huiaueap, KOHyc U map. 13 16
§ 1. Hwmmsmp. 3 3
§ 2. Konyc. 3 4
§ 3. Coepa. 5 7
KonTtponbHas padora Ne4.1 1 1
3auet Ne4 1 1
masa V. O6bemsl Ten. 15 17
§ 1. OOBeM IPSIMOYTOIBHOTO 2 3
napajJiesienune a.
§ 2. O6beM npsiMOi TPU3MBI U 3 2
LWIMHAPA.
§ 3. O6beM HaKJIOHHOM MPU3MBI, 4 5
UPaMUIbl U KOHYCA.
§ 4. O0BeM mIapa 1 TIomaab cepsl. 4 5
KonrtponbHast pabora Ne5.1 1 1
3auet Ne5 1 1
I'JIABA VI. BexkTops! B 6 6
MPOCTPAHCTBE
§1. IToHsiTHe BeKTOpa B IPOCTPAHCTBE. 1 1
§2. CnoxeHue ¥ BBIYMTAHNUE BEKTOPOB. 2 2
YMHOKEHUE BEKTOpa Ha YUCIIO
§3. KommutaHapHbl€ BEKTODBI. 2 2
3auet Neb 1 1




I'maBa VII. Merox koopamHat B 11 15
NMPOCTPAHCTBE.

§ 1. KoopauHaThl TOUKU U KOOPAUHATHI 4 6
BEKTOpA.

§ 2. CxansipHOE MPOU3BEICHHE 5 7
BEKTOPOB.

§ 3. JIBmkeHus. 1 1
KonTponbnas padorta Ne7.1 1 1
3auet Neo7 1 1
Hrorosoe nosropeHue 6 14
UTOr0 o1 68




Cucrema oneHUBaHUsA

OObeKkTuBHas1, NpPaBUIbHAS U CBOEBPEMEHHAs OLIEHKA 3HAaHWH, YMEHMH U HaBBIKOB
ydyaluxcst uMeeT OoJbllloe BOCHHUTATeNbHOE 3HaueHue. OHa CrocoOCTBYET IOBBILICHUIO
OTBETCTBEHHOCTH UIKOJbHMKOB 3a KauyecTBO Yy4eObl, COONIOAEHUI0 Y4eOHOH, TpyrOBOH,
0O0I11eCTBEHHOH UCIUILINHBI, BbIpa0aThIBaeT TPeOOBATEIBHOCTD yUallluxcs K cede, IpaBUIIbHYIO
UX CaMOOIICHKY, YECTHOCTh, NMPAaBAUBOCTh. lIpu OIEHKE 3HAHMUN YYUTENEM YUYHTBIBAIOTCS UX
riyOMHa W MPOYHOCTH, MPOBEPSETCS yMEHHUE IIKOJIBHUKOB CBOOOJHO W BIIOJHE CO3HATEIHHO
OPUMEHATh W3YYaeMblii TEOPETHUECKUMH Marepuan MpH PEIICHHMH KOHKPETHBIX YYEOHBIX U
NPaKTUYECKHUX 3ajay, MPU CO3JIaHHHM COOCTBEHHBIX BBHICKA3bIBAHWN B YCTHOW WMJIM MHCbMEHHOMN
(dopme; yMeHHe u3jaraTb CBOU MBICIU CBS3HO, JIOTUYECKH IOCJIEOBATENIbHO, IPAMMATHUECKU
IPaBUIBHO.

«HopMbl oOLeHKU...» TpHU3BaHbl 00ecHeunBaTh OJMHAKOBBIE TPEOOBAHUSA K 3HAHUSM,
YMEHHUSM M HaBbIKAM YyYallMXCsl O MaTemMaTuke. B HuX ycraHaBiuBaroTcs: 1) enuHble
HOPMATHBBI OIEHKH 3HAHWH, YMEHUI M HABBIKOB; 2) 00BEM pPa3IMYHBIX BHJIOB IMHCHMEHHBIX
paboT; 3) KOIMYECTBO OTMETOK 3a Pa3IMyYHbIE BU/IbI MMCbMEHHBIX Pa0oT.

OrneHnBaOTCS TOIBKO TAaKUE 3HAHUS, YMEHHS U HABBIKH YYAIIUXCS, HAJl KOTOPBIMH OHH
paboTtanu uiau paboTaroT K MOMEHTY IPOBEPKHU.

IIpoBepka 3HaHUI, yMEHUN M HABBIKOB MOYET MPOBOJIUTHCS KAK C IEJIBIO OINpeIeICHUS
uX CPOPMHUPOBAHHOCTH IO ATanamM OOyueHHs (TEKyIIMH KOHTpPOJIb), TaK W JUIsl MOJBEIEHUS
HUTOTOB PabOTHI 3a TOJI (ITOTOBBIM KOHTPOJIb).

C uenbro NOBBILIEHUS OTBETCTBEHHOCTH YYAIIMXCS 3a KAayecTBO 3HAHUM y4HTEllb,
BBICTABIISIS OIICHKY, HE TOJIBKO OOBSBISET, HO M OOBSCHUTH €€. DTO OTHOCUTCS K OIIEHKaM Kak 3a
YCTHBIC OTBETHI, TAK U 32 BCE BU/IBI MUCHMEHHBIX paboT.

VYpoBeHb 3HaHUH ywamuxcs no matematuke B 10—11 kiaccax ycraHaBiIMBaeTcs MyTeM
YCTHOTO OIpoca (3HaHWE TPaBWJI, OINPENEICHUH, AITOPUTMOB IS PEIICHHs MPaKTUYeCKUX
3a]1a4) M BBITIOJIHEHUS PA3IMYHBIX YIIPAKHEHHH.

OueHkKa yCTHBIX OTBETOB YYaIlMXCS

OTBeT oueHMBaeTCs 0TMETKOM «5», €CITU YUEHUK:

- TIOJTHO PAcKpbUI COJepKaHUE MaTepuana B o0beMe, MPelyCMOTPEHHOM MPOrpaMMoi U
yu4eOHUKOM;

- W3JOXKWJI MaTepuall TPaMOTHBIM S3BIKOM, TOYHO HCIIONB3Ysl MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEACTICHHON JIOTHYECKON MOCIIEeI0BATEIHbHOCTH;

-TIPaBHJILHO BBITIOJIHWI PUCYHKH, YEPTEKH, TPAdUKH, COMYTCTBYIOIINE OTBETY;

-T0Ka3aj yMeHHe WITIOCTPUPOBATh TEOPUIO KOHKPETHBIMH NIPUMEPaMH, IPUMEHSTH €€ B
HOBOH CHUTYaIlUH MPH BHIIOJIHEHUH NIPAKTHUECKOTO 3a[aHHUS;

-IPOJIEMOHCTPUPOBAJl 3HAHME TEOPUU paHee M3YYCHHBIX COIMYTCTBYIOIIMX TEM,
c(OPMHPOBAHHOCT U YCTOHUMBOCTb MCIIOJIB3YEMBIX ITPU OTBETE YMEHUI U HAaBBIKOB;

-OTBEYaJl CAMOCTOATENbHO, 0€3 HABOASIIUX BOIIPOCOB YUUTEIS;

BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH TP OCBEIICHUE BTOPOCTEIIEHHBIX BOIIPOCOB HIIH B
BBIKJIaJIKaX, KOTOPbIE YYSHHK JIETKO MCIIPABIII TIOCIIE 3aMEUaHMsI YIUTEIIS.

OTBeT olleHUBaeTCsl 0TMETKOI «4», €CIT yJIOBIETBOPSIET B OCHOBHOM TPeOOBAaHUSIM Ha
OIIEHKY «5», HO TIPH 3TOM MMEET OJIMH U3 HEIOCTATKOB:

-B M3JIO)KEHUU JOMYIIeHbl HeOonbIIMe MpoOesnbl, HE HCKa3UBIIME MaTeMaTH4eCcKOe
coJiepXKaHue OTBETa;



-JIONYIICHBl OJIMH — JIBa HEI0YeTa IMPH OCBEIICHWU OCHOBHOTO COJEP)KaHHs OTBETA,
WCIIPABIICHHBIC TTOCIIE 3aMEYaHUs YUUTES,

-IOMyIIeHBl OMMOKa Wi 0OoJiee JBYX HEJOYETOB MPH OCBEUICHUH BTOPOCTEIICHHBIX
BOTIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIC TIOCIIE 3aMEYaHUS YIUTEISL.

OT1MmeTKa «3» CTaBUTCS B CIACAYIOIMIUX CIyYasx:

-HETOJIHO PACKPBITO COJEp)KaHUE MaTepualia (CoAep)KaHue U3JI0KEeHO (pparMeHTapHO, HE
BCer/a IMOCJIEeI0OBATEIbHO), HO MOKa3aHo oO0Iee MOHMMAaHUE BOMPOCa M MPOJIEMOHCTPUPOBAHBI
YMEHHUS, JOCTAaTOYHBIC /ISl YCBOCHUS IPOTPAMMHOI0 MaTepHUaa,;

-UMEJINCh 3aTPYAHCHHUS WA JOINYIICHBl OIMMUOKM B OINPEJCICHHUH MaTeMaTHYeCKOn
TEPMHHOJIOTHH, YEPTEKaxX, BBIKIAJKAX, HWCIPABICHHBIC TIOCIE HECKOJBKUX HABOJSIIUX
BOIIPOCOB YUHTEJIS;

-YUCHHK HE CIPABWICS C MPUMEHCHHEM TEOPUU B HOBOW CUTYyallMWd MPH BBIIOJHEHUU
MPAKTUYECKOTO 3aJaHMsI, HO BBIMOJIHIII 3aIaHUS 0053aTeILHOTO YPOBHS CIOKHOCTH TIO JaHHON
TEeME;

-IIpH  JOCTaTOYHOM 3HAHUU TEOPETHYECKOTO MaTepuaja BbISIBJICHA HEAOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:

-HE PaCKpHITO OCHOBHOE COJIepKaHUe yueOHOTr0 MaTepHaa;

-00Hapy)KCHO HE3HAHHWE YYCHHKOM OOJbIICH WM HamboJiee BKHON YacTH y4eOHOTO
MaTepuaa;

-JIOTMYIICHBl OMIMOKH B OMPEICIICHUU TMOHATHHA, MMPU WCIOJIB30BAHUN MaTEMaTHUECKON
TEPMHUHOJOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B BBIKJIAJKaX, KOTOPbIE HE UCIPABICHbI
MocJie HECKOJIBKUX HABOJSAUINX BOIPOCOB YUUTENS.

Onenka («5», «4», «3») MOXKET CTaBUTHbCS HE TOJBKO 32 €IWHOBPEMEHHBIH OTBET
(korga Ha TPOBEPKY TMOATOTOBKM YUYE€HHWKA OTBOAMTCS OIpEAeJIeHHOe BpeMms), HO U 3a
paccpeoTOUYEHHBI BO BPEMEHH, T. €. 32 CYMMY OTBETOB, JaHHBIX YUEHHKOM Ha MPOTSHKEHUU
ypoka (BBIBOAMUTCS TIOYPOUHBIN Oai), MpU YCJIOBHH, YTO B TPOIIECCE YpPOKa HE TOJBKO
3aCIyIUBAINCH OTBETHI YYAIlErocs, HO W OCYIIECTBISUIACH TIPOBEPKA €r0 YMEHUS NMPHUMCHSThH
3HAHMS Ha TIPAKTHKE.
OuneHka MUCbMEHHBIX KOHTPOJIbHBIX PadoT

OTBeT olleHUBAETCSI OTMETKOM «5», eClu:

-paboTa BBIMOIHEHA MTOTHOCTHIO;

-B JIOTUYECKUX PACCYXICHUSIX U 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U OMIHOOK;

-B PELICHUH HET MaTeMaTH4YeCKUX OMMOOK (BO3MOKHA OJHA HETOYHOCTh, OIHCKA,
KOTOpas He SIBJISICTCS CJICICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTepuraa).

OT1MmeTKa «4» CTaBUTCS B CIEAYIOMINX CIyqasx:

-paboTa BBITIOJTHEHA TTOJIHOCTHIO, HO 0OOCHOBAHUS MIArOB PEIIeHUs HETOCTATOYHBI (€Cin
yYMeHHE 000CHOBBIBATh PACCYKICHHUS HE SBJSUIOCH CIICIHATHLHBIM 00BEKTOM IPOBEPKH);

-IIOMYIIEHBl OJHAa OIMMOKAa WU €CTh JABa — TPU HEAOYETa B BBIKJIAJKAX, PUCYHKAX,
yepTerkax WU rpadukax (ecau ST BHUIBI PadOT HE SBISUINCH CHEIUAIBHBIM O0BEKTOM
IIPOBEPKN).

OtMeTKAa «3» CTaBHUTCS, €CIIH:

-JIIOTyIIeHo Oosiee OMHOW OMMOKMA WM OoJee JBYX — TpPeX HEAOYETOB B BBIKJIAIKAX,
yepTexkax wid Tpadukax, HO oOydJarommiics o0mamaer o0sA3aTeNbHBIMA YMEHHSIMHU T10
IIPOBEPSIEMON TEME.



OTMmeTKa «2)» CTaBHUTCS, SCIIH:

-IIOMYIICHBl CYIIECTBEHHBIE OIMOKM, TOKa3aBIIMe, YTO OOydaromuiics He obnamaer
00s13aTeNTbHBIMHA YMEHHSIMH 110 JAHHOH TeMe B TIOJIHOM Mepe.

Y4uTenr MOXKET TMOBBICHTH OTMETKY 3a OPHTHHAIBHBIA OTBET Ha BOMPOC WU
OpUTHHAIILHOE PEIICHUE 3aJadd, KOTOPBIC CBUIACTEILCTBYIOT O BBICOKOM MaTEMAaTHYECKOM
Pa3BUTHUH O0YYAIOIIETOCS; 3a pelieHrue 00Jiee CIOKHOM 3aJayil WM OTBET Ha 0oJiee CIIOKHBIN
BOIIPOC, MPEIIOKEHHBIE 00YYarOEMyCsl JOMOTHUTEIBHO TOCIIEC BBITOJHEHHUS MM KaKHX-JTH0O
JIPYTUX 3aJaHUM.

[Ipu omeHke 3HAHWK, YMEHMA W HaBBIKOB OOYYarOUIUXCS CJIEAYeT YYUTHIBAaTh BCE
oIIMOKH (rpyOble U HErpyOble) U HENOYETHI.

I'pyObIMuU cUnTAIOTCS OMIUOKH:

-HE3HAHUE OIPEJEICHUSI OCHOBHBIX MOHSTHI, 3aKOHOB, MIPaBUJ, OCHOBHBIX IOJIO0KEHUN
TEOpUH, HE3HaHWe (GopMys, OOMICTIPUHATHIX CHMBOJOB OOO3HAYCHHI BEIMYUH, CAWHHI] WX
HM3MEpEHHUS;

-HE3HAHWE HAMMEHOBAHUMN €IMHUI] U3MEPECHUS,

-HEYMEHHE BBIJICJIUTh B OTBETE TJIABHOE;

-HEYMEHHE MPUMEHSTh 3HAHUS, aJITOPUTMBI JJIs pELLICHUS 3a1a4;

-HCYMEHUE JIe1aTh BBIBOIBI M O0OOIICHHUS,

-HCYMEHHUE YUTATh H CTPOUTH TPaPUKH;

-HEYMEHHE MOJIb30BaThCs IEPBOUCTOYHUKAMH, YYEOHUKOM M CIIPAaBOYHUKAMH;

-OTEPS KOPHS WJIM COXPAaHEHHUE MOCTOPOHHETO KOPHS;

-orOpackiBaHue 6€3 00BSICHEHHI OJTHOTO U3 HUX;

-paBHO3HAYHBIC UM OIIMOKH;

-BBIYMCIIUTEIbLHBIC OIIMOKH, €CIIH OHU HE SIBJISFOTCS OIHUCKOI;

-JIOTUYECKHUE OIIHOKH.

K Herpy0nim ommmbkam cieayeT OTHECTH:

-HETOYHOCTh (DOPMYITUPOBOK, OMPEETICHUMN, TOHATUH, TEOpUd, BhI3BAaHHAS HEIMOJIHOTOMN
0XBaTa OCHOBHBIX MPU3HAKOB OMNPEIEIAEMOr0 MOHATHS WIM 3aMEHOW OJIHOrO - JIBYX W3 3TUX
MIPU3HAKOB BTOPOCTEIIEHHBIMU;

-HETOYHOCTh Tpaduka;

-HEpALMOHAJIbHBII METOJl PEIICHUs 3aJauyd WM HEAOCTATOYHO MPOJYMAaHHBIN IUIaH
OTBeTa (HapyllIeHUe JIOTHKH, IOJMEHA OTAETbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH );

-HepaIMOoHaIbHbIE METO/IbI PAO0OTHI CO CITPABOYHOMN U APYTOM TUTEPATYpOii;

-HEyYMEHHE pelIaTh 3a/1a4M, BHIIOIHATE 3aJJaHHs B 00IIEM BUJIE.

Henoueramu SBIISIIOTCS:

HepalMoHAIbHBIC TPUEMBI BBIYUCICHHN M TpeoOpa3oBaHMil; HEOPEKHOE BHITTOJTHECHUE
3amucei, uepTexen, cxeM, rpaduKoB.

BI)IBeIleHI/Ie HUTOI'OBBLIX OIICHOK

3a momyroaue W y4eOHBIM TOA CTaBUTCS WUTOroBas oleHKa. OHa SBISIETCS €AMHON U
oTpakaeT B 00OOIIEHHOM BHJI€ BCE CTOPOHBI MOJATOTOBKM YYE€HHUKA MO MAaTeMaTHKE: YCBOCHHE
TEOPETHYECKOr0 MaTepuasa, OBIAJCHUE YMEHUSMU NPUMEHEHUs TEOPETUYECKOro MaTepuaia
MPUMEHSTD K PELIEHUIO MPAKTUUYECKUX, UCCIEA0BATEIbCKUX 3a/1a4.

HtoroBasi ormeHKa BBIBOJWUTHCS KakK CpenHee apu(PMeTHIecKoe TMPEanIeCTBYIONNX
OIICHOK. PermaromuM mnpu ee onpeeseHuu CiaeayeT CYuTaTh (PaKTHIECKYIO MOATOTOBKY YUCHHUKA
M0 BCEM MOKAa3aTeNsIM KO BPEMEHH BBIBEJICHUS ATON OLICHKH.
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Havyayiam ananuza 10 kmacc. M.: IlpocBemenue 2017 r

®enoposa H.E. TkaueBa M.®. Metonuueckue pekomeHaauuu MueMo3nHa
2004r.

Vuebnuk JI.C. AtanacsaHa

M., Caaksn, B.®. Byry3os. [loypounsie pazpaborku mo reomerpuu 10-11
kiacc. M.: [Ipocsemenne 2017 r. ¢.36

11 xmacc

Vuebnuk I11.A.AnumoBa

M.U. llaGyruH, M.B. TkadeBa. J[unakTuyeckne MaTepuasl 1o anredpe u
Havyayiam ananuza 10 knacc. M.: TlpocBemenue 2017 r

®enoposa H.E. Tkauera M.®. MeToauuecknue pekoMeH1aiuu Muemo3nHa
2004r.

Vueonuk JI.C.AtanacsgHa

M.A. Caaksn, B.®.byry3oB. [Toypounsie pa3padotku no reometpuun 10-11
kiacc. M.: [Ipocsemenne 2017 r. ¢.36




