aaredpa B 9 kJacce.

BpinyckHuK HAyuYnTcs (U151 MCIOJIb30BAHMS B MOBCETHEBHOM "KU3HU N 00eciedeHus
BO3MOKHOCTH YCHEIIHOT0 MPOA0JIKeHUs 00pa3oBaHusi HA 6a30BOM YPOBHeE)
JJieMeHTHI TEOPHMH MHOKECTB M MATEeMATH4Y€eCKOH JIOTUKHU

J OreprpoBaTh Ha 6a30BOM YPOBHE' MOHATHAMI: MHOXECTBO,
3JIEMEHT MHOKECTBA, I0JMHOXECTBO, IPUHA/JIEIKHOCTD;

. 3aJjaBaTh MHOXECTBA MIEPEUNCIIEHUEM UX 3JIEMEHTOB;

. HaxXoAuTh IepeceuyeHue, OObEeJUHEHHE, MOJMHOXKECTBO B
MIPOCTEUIINX CUTYALHSIX;

. olepupoBaTh Ha 0a30BOM YpPOBHE IIOHATHSAMM: OIIpeeJICHuE,
aKcHoMa, TeOpeMa, J10Ka3aTelIbCTBO;

J HPUBOAUTH PUMEPHI U KOHTPIPUMEPHI JUIs TOJTBEPKICHUS CBOUX
BBICKa3bIBaHUM.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:
® JHCIOJB30BaTh TpadUuecKoe MPEACTABICHIEC MHOXECTB JIJISl ONMHMCAHUS PealbHBIX
MIPOLIECCOB U SBJICHUM, MPU PEIICHUH 3a/1a4 APYTUX YUEOHBIX MPEIMETOB.
Yucaa
e OrnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: HATYPAIBHOE YUCIIO, 1IEJI0€ YUCIIO,
OOBIKHOBEHHAsI JApoOb, AecsITHYHAs JpoOb, CMEMIaHHAs JApoOb, PAIMOHAIBHOE YHCIIO,
apudMeTHIeCKUl KBaIpaTHBIA KOPEHB;
® HCIOJNB30BAaTh CBOMCTBA YHCENI M IIpaBWiIa JCUCTBUH MPH BBIIOJHEHHUH
BBIYHCIICHHI,
® UCHOJIb30BAaTh IMpHU3HAKK jAeiauMoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCIICHUM U PEUICHUU HECIOXKHBIX 3a/1a4;
®  BBINOJIHATH OKPYTJICHUE PAlMOHAJIBbHBIX YUCEI B COOTBETCTBUU C MTPABUIIAMU;
® OIICHMBATH 3HAUEHHUE KBAJIPATHOTO KOPHS U3 MOJOKUTEIHHOTO 1IEJIOr0 YUCIA;
® pacrno3HaBaTh pallMOHAIbHBIE U UPPALMOHAIIBHBIE YNCIA;
® CpaBHUBAThH YHKCJIA.
B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:
® OIICHUBATH PE3Y/IHTAThl BHIYUCICHUI MPU PEIICHUH MPAKTUIECKUX 3a71a4;
®  BBHITNIOJIHITH CPABHEHUE YHCEIT B PEATHHBIX CUTYaIIHSIX;
® COCTaBJISITh YHCJIOBBIC BBIPAKECHUS MPU PEIICHUHU MPAKTUYECKUX 3a]1a4 U 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA
e BrInonHATh HECIOXHBIE MTPEOOPa30BaHUS ISl BRIYUCICHUS 3HAUEHUH YHCIOBBIX
BBIPDAKEHMM, COAEpX AIIUX CTENEHU C HATypalbHBIM I10KA3aTE€lIeM, CTENEHU C LEIbIM
OTPHULATEIbHBIM ITOKA3aTENEM;
® BBHINIONHATH HECIOXKHBIE MPeoO0pa3oBaHUS IIENBIX BBIPAKEHUN: PaCKpHIBAThH
CKOOKH, MPUBOUTH TIOJIOOHBIE ClIaraeMebIe;
® HCTOJB30BaTh (POPMYJIBI COKPAIICHHOTO YMHOXKEHHS (KBaapaT CyMMBI, KBaapaT
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIIPOIICHUS BEIYMCICHUM 3HAYCHHUH BBIPAXKEHUH;
® BBHINIONHATH HECIOXKHBIE MpeoOpa3oBaHusl IPOOHO-TUHEHHBIX BBIPAKEHUNH U
BBIPKEHUM C KBaJpaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:
® [IOHMMAaTh CMBICII 3aIIMCH YKCIIa B CTAHJJAPTHOM BUJIE;
e omnepupoBaTh Ha 0230BOM YPOBHE MOHITHEM «CTaHJAPTHAsS 3aMUCh YHCIIA.
YpaBHeHus1 M HEpaBEHCTBA

1 3nech u nanee — pacro3HaBaTh KOHKPETHBIC MPUMEPHI OOIIUX HOHSITHIA 0 XapaKTePHBIM MPH3HAKAM, BEIIOJIHATh
JICACTBUS B COOTBETCTBHU C OTPEACICHUEM M MPOCTCHIIIMMU CBOMCTBAMU MOHITUN, KOHKPETU3UPOBATh IPUMEPAMU
o0111E TTOHSTH.



e OmnepupoBars Ha 6a30BOM YpOBHE MOHATUSMH: PABEHCTBO, YHCIOBOE PABEHCTBO,
yYpaBHEHUE, KOPEHb YpaBHEHUS, PELLIEHUE yPAaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHNEe HEPAaBEeHCTBA;

® TIPOBEPSTH CIIPABEAJINBOCTb YNCIOBBIX PABEHCTB U HEPABEHCTB;

e pewaTh JIMHEHHBIE HEPABEHCTBA M HECJOXKHBIE HEPABEHCTBA, CBOJALIMECS K
JIMHEUHBIM;

® pelaTh CUCTEMbI HECIIOXKHBIX JIMHEHHbIX YPaBHEHUH, HEPABEHCTB;

® [IPOBEPSTH, ABJISIETCS JIM JAaHHOE YUCIIO PEILIEHUEM ypaBHEHUsI (HEPaBEeHCTBA);

e pelaTh KBaJpaTHble ypaBHEHUs 10 (hOpMyJie KOPHEH KBaJpaTHOI'O ypaBHEHUS;

e 1300paxkaTh PELICHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSMOH.

B noBceHeBHOM KU3HM M TIPH M3YYEHUH APYTUX NMPeJIMETOB:

® COCTaBJIATH U pelIaTh JIMHEHHbIE YpaBHEHUS NPU PELICHUM 33a/1a4, BO3HUKAIOIIUX

B IpYI'MX y4eOHBIX IIPEIMETaX.
DOyHKUUHA

e Haxoauts 3HaueHue QyHKIUH 110 33 JaHHOMY 3HAUEHHUIO apI'yMEHTa;

® HaxOJWUTh 3HAYEHME apryMEeHTa 10 3aJJaHHOMY 3HAYE€HUIO (PYHKIIMM B HECIOXKHBIX
CUTYalUsX;

® OIpeAeaTh IOJOKEHUE TOYKU MO €€ KOOpAuHaTaM, KOOpAMHAThl TOUKU IO €€
MI0JIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

e 1o rpapuKy HaxoIuTh OOJACTh ONpEAETCHUs, MHOKECTBO 3HAUCHWH, HYIU
(GyHKLIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKHM BO3pacTaHUs M YyObIBaHUS,
HanOoJIbIIIee M HANMEHbIIIee 3HAYCHUST (DYHKIINU;

® CTPOUTH rpaduK JUHEHHON QYHKINH;

® [pOBEPsTH, SBISETCA JH JaHHBIM rpaduk rpadukom 3amaHHON (QyHKIHMH
(JIuHEeHOM, KBaIpaTUYHOU, OOpaTHOM MPONOPLMOHATBHOCTH);

e onpenensaTh NpUOJIMKEHHBIE 3HAUCHHUsI KOOPIUHAT TOUKH IepecedeHus rpaduxon
byHKIM;

e omnepupoBaTh Ha 0a30BOM  YpPOBHE IOHSTHUSIMHM:  IIOCJIE€JOBATEIbHOCTD,
apudmernyeckas nporpeccusi, reoMeTpuieckas porpeccus;

e pemaTh 3aJa4d HA INPOTPECCHMH, B KOTOPBIX OTBET MOXET OBITh MOJIY4YeH
HEMOCPEACTBEHHBIM NOJICUeTOM 0e3 mpuMeHeHUs (HopMy.

B noBceHeBHON KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:

® HCIOJIB30BaTh Tpa(UKH pearbHBIX MPOLIECCOB M 3aBUCUMOCTEN /ISl ONpeieeHus
UX CBOMCTB (HanOObIINE U HAMMEHbIINE 3HAUEHHs, TPOMEKYTKH BO3pacTaHMsI U yObIBaHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIBHBIX 3HAUYEHUH U T.11.);

® HCIIOJIB30BaTh CBOMCTBA JIMHEHHON (DYHKIIMHU U ee rpadUK MpH pelIeHuy 3a1ad u3
JIPYTUX y4eOHBIX MTPEIMETOB.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

e llmerp mnpexacraBIeHHME O CTATUCTUYECKUX XapaKTEPUCTHUKaX, BEPOSTHOCTU
CIIy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemaTh MpocTeiiline KOMOMHATOpHBIE 33Ja4yd  METOJOM  HpPSIMOro U
OpraHU30BaHHOTO Nepedopa;

® TIPEICTABJIATH JaHHBIE B BUJE TaONIUIl, AMArpaMM, IpauKoB;

e yuTaTh HHGOPMAIUIO, IPECTABICHHYIO B BUIE€ TaOJIULIbI, TUarpamMmbl, Tpaduka;

® OMpeAensTh OCHOBHBIE CTATUCTHUUECKHE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

® OILIEHHUBATh BEPOATHOCTH COOBITHS B MPOCTEUIINX CITydasiX;

® UMETh NPEACTABIECHUE O POJIM 3aKOHA OOJIBIIMX YHUCET B MACCOBBIX SIBJICHUSIX.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® OILIEHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOA0M Iiepebopa;

® UMETh MPEJCTABIEHUE O POJIM MPAKTUYECKH JIOCTOBEPHBIX U MaIOBEPOSATHBIX
COOBITHI;

® CpaBHMBATb OCHOBHBIE CTAaTUCTHUYECKHE XapaKTEPUCTUKH, IIOIY4YECHHBIE B
IIPOLIECCE PEIICHU TPUKIAIHOMN 3a1auu, U3yUEHHs PEabHOIO SIBJICHUS,;

® OICHMBATh BEPOSATHOCTb PEAIbHBIX COOBITUH U SBICHUH B HECIO0XHBIX
CUTYaLHsIX.



TexcToBBIE 3a1a4H
e Pemath HECTOKHBIC CIOKETHBIE 33a7]a4d PA3HBIX THIIOB Ha BCE apr(PMETHUECKUE
JIEHCTBHS,
® CTPOWTH MOJIENb YCIOBHS 3amaud (B BUAEC TAOMUIBI, CXEMBbI, PUCYHKA WU
ypaBHEHUs), B KOTOPOM JaHbl 3HAUYCHHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIUYUH, C LEIbIO
MIOMCKA PELICHUS 33]1a4H;
® OCYIIECTBIATH CHoco0 MOMCKAa pEUIeHHs 3aJaud, B KOTOPOM pacCyXICHHE
CTPOUTCS OT YCJIOBHS K TPeOOBAHUIO WM OT TPEOOBAHMS K YCIOBHIO;
® COCTaBJIATH IUIaH PELICHUS 3a/1a4u;
®  BBIJCISATH 3TAIbI PELICHUS 3aa4H;
® UHTEPIPETUPOBATH BBIYUCIMTENIBHBIE PE3YJbTAaThl B 3ajaye, MCCIEeI0BaTh
MOJIyYEHHOE PELICHUE 3a1a4H;
® 3HaTh pa3jIM4Me CKOPOCTEeW OOBEKTa B CTOSYEH BOJE, MPOTUB TEUEHUS M TIO
TEYEHUIO PEKH;
e pelaTh 33/1aYM Ha HaXOXKJACHHUE YacTH YKMCJIA M YUCIIA [10 €T0 YacTH;
e pewmarbh 3aJaud pa3HbIX THUNOB (Ha pabOTy, Ha IOKYNKH, Ha JBUXKCHHE),
CBSI3BIBAIOIIUX TPU BEIIMYUHBI, BBIJICIATH 3TH BEJIMUYUHBI U OTHOLICHUSI MEXIY HUMH;
® HaxOJWUTb MPOLEHT OT YUCIIA, YUCIO M0 MPOLIEHTY OT HETr0, HAXOIUTh IIPOLIEHTHOE
CHUYKEHUE WM MPOLEHTHOE MOBBILIEHNUE BETUYNHBI,
® peuaTh HECJIOXKHBIE JOTMUECKUE 3a]1a4l METO/I0M PaCCyKIACHUI.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
® BBIJBUraTh FMIOTE3bl O BO3MOXKHBIX MPEACIIbHBIX 3HAUCHUSX MCKOMBIX B 3ajaue
BEJIMYMH (J1e7aTh MPUKUIKY).
OTHomIeHUs
e OmnepupoBarb Ha 0a30BOM YypOBHE MOHATUSMHU: PABEHCTBO (QUIYp, paBHBIC
(Gurypel, paBEeHCTBO TPEYrOJbHUKOB, MAPAUICTLHOCTh TMPSAMBIX, TEPICHIUKYISIPHOCTD
MPSIMBIX, YTJIbl MEXKY NPSAMBIMU, IEPIECHAUKYIISAP, HAKIOHHAS, IPOCKLIUS.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
® UCIOJIB30BaTh OTHOUIEHUS /Ui PELICHUsS NPOCTEHMIIMX 3a/1ay, BO3HUKAIOIIMX B
peanbHON KU3HU.
HUcTopusi MaTeMaTUKHU
e OnuceBaTh OTJEIbHBIE BBIIAIOIINECS PE3YNIbTAThI, IOTYYEHHBIE B X0/1€ Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH;
® 3HATh MPUMEPhl MaTEMaTUYECKHX OTKPBITUA W HX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW U BCEMUPHON UCTOPHEH;
® [IOHMMAaTh POJIb MaTEMAaTUKH B pa3Butuu Poccuu.
MeTtoabl MAaTEMATHKH
e BriOuparh Moaxonsmuii M3y4eHHBIA METON JJIS PEIICHHS] U3YyYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3ajay;
e [lpuBoauTh mnpUMeEpbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYyXKarollen
JIEMCTBUTEIILHOCTH U MIPOU3BEACHUSIX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS /151 00ecrevyeHnsi BO3MOKHOCTH
YCHELIHOI0 NPOoI0JIKeH!sl 00pa3oBaHusi HA 0a30BOM M YIIy0J1eHHOM YPOBHSX
DJIeMeHTBI TEOPHMH MHOKECTB 1 MATEeMAaTHYeCKOH JIOTUKH
. Onepupoeamb2 NOHAMUAMU: Onpedenenue, meopema, axKcuoma,
MHOICECMB0, XAPAKMePUCTUKU MHONICECMEa, JIeMeHm MHOMXCeCmed, nycmoe,
KOHeuUHoe U 0eCcKOHeYHOe MHONCECMBO, NOOMHOICECEO, NPUHAONEIHCHOCHD,
BKNIIOYEHUE, PABEHCIE0 MHOICECTE,

. u3006paxdicamo MHOMCECMea U OMHOULEHUE MHONMCECNE C NOMOUBIO
Kpyeoes Junepa,
J onpeodensamo NPUHAOTIEHCHOCTb NeMEeHma  MHOJICECMS),

00beOUHeHUIo U nepece4eHuIo MHoacecme,

2 3J1ech 1 JjaJiee — 3HATh ONPEICICHHE IOHSTHS, yMETh IIOSCHSTh M0 CMBICI, YMETh HCIIONB30BATh OHITHE H €ro
CBOWCTBA IIPH NMPOBEACHUH PaCCYKICHHUH, TOKA3aTEIbCTB, PEIICHNH 3a/1a4.



J 3a0a6amv MHONCECMBO C HOMOWDLIO NEPEYUCTEHUS. INEMEHMO8,
CII08ECHO20 ONUCANUSL
o onepupoeamv — NOHAMUSAMU.  BbICKA3bIBAHUE,  UCIIUHHOCMb U
JIOJICHOCMb  BbICKA3LIBAHUS,  OMPUYAHUE  BbICKA3bIGAHUU,  ONepayuu  Hao
BbICKA3LIBAHUAMU: U, UTU, HE, YCI0B8HbLE 8bICKA3bIGAHUS (UMNIUKAYUU),
o CMpOUMb BblCKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:
®  Cmpoums YenouKu yMo3aKuoue Ul Ha OCHO8e UCNOIb308AHUS NPABUT IOUKU;
®  UCNONBL306AMb MHONCECMBA, ONEPaAYUU ¢ MHOMICeCm8amu, ux 2epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PEANbHBIX NPOYECCO8 U AGIEHULL.
Yucaa
o  Onepuposamv NOHAMUAMU. MHOIHCECNBO HAMYPANbHLIX YUCET, MHONCECMBO
YenvlxX yucei, MHOMCECMBO PAYUOHALLHBIX YUcCel, UPPAYUOHATbHOE HUCIO, KB8AOPAMHbLU
KOPEHb,  MHONCECMBO  OCUCMBUMENbHbIX — YUCeN,  2eOMempuieckas  UHmepnpemayus
HaMypanbHblX, YeavlX, PayuoHalIbHbIX, OeliCMEUMeNbHbIX YUCE]L,
®  NOHUMAMb U 0OBACHAMb CMBICL NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,
®  GLINOIHAMb  BLIYUCTICHUS, 6 MOM 4Yucie C UCHOIb308AHUEM  NPUEMO8
PAYUOHATILHBIX BbIYUCTEHULL,
®  GLINONIHAMb OKPY2NIeHUE PAYUOHATIbHBIX YUCE C 3A0AHHOU MOYHOCbIO;
®  CpasHuBamv PAyUOHAIbHBIE U UPPAYUOHATbHBLE YUCTA,
®  npeoCcmasisams PAYUOHAIbHOE YUCIO 8 BUOE OeCAMUYHOU OpoOU
®  Ynopa0oYU8amMbs YUCIA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpooU;
o naxooumv HON u HOK uucen u ucnonv3osams ux npu peuteHuu 3a0au.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  NPUMEHSIMb NPABULA NPUOTIUICEHHBIX GbIYUCACHUL NPU PeUleHUU NPAKMUYecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;
®  GLINOIHAMb CPABHEHUE Pe3YIbMamos GblYUCIEHUL NPU peuleHUuU NpaKmuidecKux
3a0au, 8 MoOM Hucjie NPUOIUNCEHHBIX BbIUUCTEHU,
®  COCMasAMb U OYEHUBAMb YUCTIOBbIE GBIPANCEHUS NPU PeUleHUU NPAKmMudecKux
3a0ay u 3a0a4 u3 Opy2ux yueOHvlX npeomMemos;
®  3anucekiéamv U  OKPY2IAMb  YUCIOBble 3HAYEHUS PEealbHbIX — GeIUYUH C
UCNONB308AHUEM PAZHBIX CUCEM USMEPEHUSL.
ToxnecTBeHHBIC IPE0OPa30BaAHUA
o  Onepuposamv NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢
yenvimM OmpUyamenbHulM NOKa3amenem,
®  GLINONHAMb NPEOOPA308AHUSL YETbIX GbIPANCEHUN. OelCmeUs ¢ O0OHOUIeHaAMU
(cnodcenue, goluumanue, YMHONCeHUE), OelCmEUs ¢ MHO2OUJIeHAMU (CLOJCeHUe, GblYyUmanue,
VMHOMCEHUe);
®  GLINONHAMb PA3NONCEHUEe MHOSOUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08:
8bIHEeCeHUe 3a CKOOKY, ePYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUS,
®  gblOCISIMb KEAOPAM CYMMbL U PAZHOCIU OOHOYTICHOS,
®  pPAcKkIaAobl8amMb HA MHOMCUMENU KBAOPAMHBIL  MPEXYeH,
®  GLINOIHAMb NPeoOPA308AHUS BLIPANCEHUL, COOEPAHCAUUX CMENeHU ¢ Yeablmu
OMPUYAMENbHBIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 6ude CMmeneHu ¢ Yeablm
OmMpUYamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,
®  GLINOIHAMb NPeobpa308anus OPOOHO-PAYUOHANILHBIX BLIPANCEHUL: COKpAWeHUe
Opobelti, npueedeHue ancedpaudeckux Opobell K o0Owemy 3HAMEeHAmento, ClodCeHue,
VMHOOJICEeHUe, OelleHue aneebpaudeckux oOpobel, 6036edeHue aneebpaudeckoi opoou 6
HamypanoHy1o u yeayio OmpuyamenbHyio Cmenens,
®  GLINOIHAMb NPEeoOPA308AHUS BbIPANCEHUT, COOEPAHCAUUX KBAOPAMHBLE KOPHU,
® gvlOensimb KEAOpam CYMMbl WU PAZHOCMU  O8YYIEHA 8  BbIPAICEHUSX,
cooeparcauux K8aopammbvle KOpPHU,
®  GBINOIHAMb NPEeoOPA30BAHUS BBIPANCEHULL, COOEPAHCAUUX MOOYTb.
B noBceaHeBHOI1 ;KU3HH M MPU U3YYE€HUH IPYTHX MPeIMETOB:



®  GLINOIHAMb NPeobpaz06aHusi U Oeucmeus ¢ YUCIAMU, 3ANUCAHHLIMU 6
CMAaHOapmHoMm euoe;

®  GLINOHAMb NPeoOPA308AHUS AN2eOPAUYECKUX BLIPANCEHULl NPU peuleHul 3a0ay
Opyeux yueOHblx npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA

e Onepupoéamsv NOHAMUAMU: YPABHEHUe, HEPABEHCME0, KOpPeHb VPABHEHUs,
peulenue HepageHcmeda, pASHOCUNbHbIE YPABHeHUs, 001aAcCmb Onpeoenenus YpaeHeHUs.
(nepasencmea, cucmemol YpaeHeHULl ULU HEPABEHCMEB),

®  pewams JUHelHble YPAGHEHUs U YPAGHEHUS, CB00UMbLE K JTUHEUHbIM C NOMOWbIO
MOANCOeCMBEHHbIX NPeodPa3068aHULL,

® pewamsv KeaOpamuvle YPABHEHUS U YPAGHEHUs, C800UMble K KBAOPAMHBbIM C
HOMOWBIO MOHCOECHBEEHHBIX NPEOOPAZ08ANHUTL,

® pewamsv OpOOHO-TUHEUHbIEe YPABHEHUSL,

o pewamv npocmeiiwue uppayuonaibhvie  ypasuenus euoa | f(x)=a,
JE)={a(x);

n
e pewams ypasnenus éuda X =4a;

® pewamsv YpasHeHUsi CHOCOOOM pA3NONCEHUs. HA MHOJICUMENU U 3AMeHbl
nepemeHHol,

®  UCNONBL306AMb MEMOO UHMEPBANIO8 O/l peUeHUs YeablX U OPOOHO-PAYUOHATLHBIX
HepaseHcma;

®  pewams TUHelHble YPABGHEHUS U HePABEHCMEA C NapamMempamu,

®  peuams HeClodCHble K8AOPAMHbIe YPAGHEHUsL C NAPAMEMPOM,

®  peuams HeCloNCHbIe CUCMEMbL IUHEUHBIX YPAGHEHUIL C NapaMempamu;

®  peuams HeCloNCHble YPAGHEHUSL 6 YEIbIX YUCLAX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  COCMAasIAMb U peuams JUHElHble U K8AOPAMHble YPAGHEHUs, YDAGHEHUS, K HUM
c800syUeCs, CUCMEMbl JIUHEUHbIX YPAGHEeHUL, HepABeHCme NpU peueHuu 3a0ad Opyeux
VUEeOHbIX NPeOMemos,

®  GLINONHAMb OYEHKY NPasOOn000duUsi pe3yibmamos, NOAVYAeMblX NPu peueHuu
JIUHETHBIX U KBAOPAMHBIX YPAGHEHUNl U CUCMEM JIUHEUHbIX VPAGHEeHUU U Hepa8eHCmse npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos,

®  GbIOUPAMb COOMBEMCMBYIOUUE YPAGHEHUS, HEPABEHCMBA UIU UX CUCMEMbl 05
COCMABNEHUST MAMEMAMUYECKOU MOOelU 3A0aAHHOU PealbHOU CUMyayuu uiu NpuKiaoHol
3a0avu;

®  yMemb UHMEPNPEemupo8amy NOJYUEHHbLIL NPU PEUeHUY YPAGHEHUS, HePABEHCMBA
U cucmemvl pe3yibmam 6 KOHMeKCme 3A0AHHOU PeanrbHOU CUmyayuu uid NpuKiaoHol
3adauu.

DOyHKIUH

o  Onepuposamv NOHAMUAMU: DYHKYUOHATLHAA 3A6UCUMOCTMb, (DYHKYUA, epapuk
@dynkyuu, cnocodvl 3a0anus GYHKYuu, apeymeHm u 3Hayenue QyHKyuu, 001acmo
onpedenenHuss U MHOJNCECMBO 3HAYEHUU  (QYHKYUU, HYIU  @DYHKYUU, NPOMeANCYmKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMb (DYHKYUU, YEMHOCMb/HeUemHOCb (YHKYUU,

o cmpoumv  epaguxu  JIUHEUHOU,  KEAOPAMUYHOU  (DYHKYul,  0Opamuou
NPONOPYUOHATLHOCTU, PYHKYUU 6UOA: Y = a+% vy =% y=3x, y=|x;

® Ha npumepe K8aAOPAMUYHOU (PYHKYUU, UCNOBL308AMb NPeodpa3oeanus paguxa
ynxyuu Y=Ff(X) ons nocmpoenus epaguxos pynxyuii y — af (kx+b)+c;

®  COCMasnAmyb YPasHeHUus NPAMOL NO 3A0AHHBIM YCIIOBUAM. NPOX0OAwell uepes 0ge
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell yepes OAHHYI0 MOUYKY U NAPAIIeNbHOl
OaHHOU NPAMOLL;

® uccnedosamsv QYHKYUIO no ee cpapuxy,

®  HAXOOUMb MHONCECMBO 3HAYEHUN, HYAU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU DYHKYUU,



® onepuposams NOHAMUAMU: nocned08amenbHOCmb, apugmemuueckast
npocpeccus, 2eoMempuyecKas npoepeccusi;

®  pewams 3a0ayu Ha APUPMEMUUECKYI0 U 2eOMEMPUYECKVIO NPOSPECCUIO.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX NPEAMETOB:

®  ULIOCMPUPOBAMb C NOMOWBIO SPAPUKA PedabHYI0 3a8UCUMOCTb UTU NPOYEecC NO
UX Xapaxkmepucmukam,

®  LUCNONBL306AMb CEOUCMEA U SPAPUK KBAOPAMUYHOU (DYHKYUU NPU pelueHuu 3a0ay
U3 Opyeux yueOHvlx npeomMemos.

TekcToBbIE 32124

o Pewamv npocmoeie u CIOJCHblE 3A0AYU DASHLIX MUNOS, A MAKHCE 3A0ayU
NOBbIULEHHOU MPYOHOCMIU,

®  UCNONB306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHbIX 3a0ay
0J151 NOCMPOeHUsl NOUCKOBOLL CXeMbl U peuleHus 3a0a4;

®  paziuuamv MoOeib MeKCma U MOoOeib peuleHus 3a0adu, KOHCMPYUposams K
00HOU MOOeNU PeueHUsl HeCI0IICHOL 3a0ayu pa3Hble MOOeIU MeKCma 3a0adu;

® 3HAMb U NPUMEHAMb 00a cnocoba Noucka peweHus 3a0ad (om mpedosaHus K
YCILOBUIO U OM YCI08USL K MPEebOBAHUIO);

®  M00enuposamv paccyicoeHuss npu NOUCKe peuleHuss 3a0a4 ¢ NomMouwjbio epag-
cxemul;

®  BblOCAMb HIMANDL PEUEHUSL 3A0aAUU U COOEPAHCAHUE KAAHCO020 dDMANA,

* yuemb GbLOUPAMb ONMUMALLHBLI MEMOO PEUeHUs 3a0a4u U 0CO3HABAMb GbLOOD
Memooa, paccmampuéams paziuyHble Memoobl, HaX00Uumb pasHble peuleHus 3a0ayu, eciu

B03MOIHCHO,
®  AHAIU3UPOBAMb 3aMPYOHEHUsI NPU PeuleHUU 3a0al,
®  GLINOJIHAMD PasnuyHbvle npeoobpazosanus npeoloHCeHHO 3a0ayu,

KOHCMPYUPOBamy HOBble 3a0auu U3 OAHHOU, 8 MOM Yucie obpammubie;

® UHMePNPemuUpoO8amMb GbIYUCIUMENbHbIE PE3VIbMAamvl 8 3adaue, UCCIe008anmbs
NOJYYEHHOE peueHUe 3a0a4ll,;

®  QHANU3UPOBAMb BCEBOZMONCHbIE CUMYAYUU B3AUMHO20 PACHOLONCEHUS O08YX
00bEeKMO8 U USMEHEeHUe UX XAPAKMEPUCTIUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMS,
paccmosiHue) npu peuwleHuu 3a0ay Ha O08udceHue 08yX 00beKMo8 KAK 8 OOHOM, MaK u 8
NPOMUBONONIONCHBIX HANPABTIEHUSX,

®  UCCIe008aMb BCEBOZMOICHBIE CUMYAYUU NPU PEUEeHUU 3a0ay HA OBUICEHUE NO
peKe, paccmampuéams pasHule CUCmeMbl Omcdemad,

® pewams pazsHooOPA3HblE 3a0a4U «HA YACUY,

® pewamsv U 000CHOBHIGAMb C80€ peuleHlUe 3a0a4 (8blOelsimb MaAMeMamuyecKyio
OCHOBY) HA HAXOMCOEHUe YAcmu YUcia U 4ucia no e20 4acmu Had OCHO8e KOHKPEMmHO2O0
cmbicaa opoou;

® 0co3Hasamv U 00BACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNOS, CEA3bIEAIOUWUX
mpu eeluyuHvl (Ha pabomy, HA NOKYNKU, HA OBUdCEHUEe), GblOelsAMb MU BEeNUYUHbL U
OMHOWIEHUsL MeJHCOY HUMU, NPUMEHAMb UX Npu peuleruu 3a0ay, KOHCMpPYuposams
cobcmeenmbvie 3a0ay YKA3aHHbIX MUNO8;

® glademb OCHOGHBLIMU MemMOOAMU peuwleHuss 3a0a4 Ha CMecu, CHiasbl,
KOHYEeHmpayuu,

® pewamsv 3a0auu HA NPOYEHMbl, 8 MOM HUCILe, CIOJNHCHble NPOYEeHmbvl C
000CHOBAHUEM, UCNONL3YA PA3HbIE CNOCOObI;

® pewamsv Jn02uYecKUe 3a0ayl PA3HbIMU CHROCObAMU, 6 MOM Yucie, ¢ O08YMs
Onoxamu u ¢ mpemst 6I0KAMU OAHHBIX C NOMOWbLIO MAdIUY,

® pewamsv 3a0auu NO KOMOUHAMOPUKe U Meopuu 6eposimHOCmell HA OCHOGe
UCNONb308AHUS U3VUEHHBIX MEMOO08 U 0DOCHOBLIBAMb PelleHUe,

®  peuamsv HeCl0HCHbIe 3A0ayU N0 MaAMEMaAmMuieckol Cmamucmuke,

® 06nademv  OCHOGHLIMU  MEMOOAMU  peuleHUus  CIOJHCeMHbIX  3a0ay:
apugmemuueckuil, aneebpauieckuil, nepebop 8apuanmos, 2eomMempudeckull, spaguyeckuil,
APUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3VUEHHbIMU CUMYAYUSIX.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX NMPEAMETOB:



® gvldensIMb NPU peuleHul 3a0ay XapaKxmepucmuku paccmampueaemoll é 3aoaue
cumyayuu, OmiuuHble OmM  pealbHblX  (me, Om  KOMOPLIX  AOCMPAUpO8anUCyH),
KOHCMPYUPOBAMb HOBble CUMYAYUU C YUemOoM SMUX XAPAKMEPUCMUK, 8 YACMHOCMU, Npu
peweHuu 3a0ay Ha KOHYeHMpayuu, y4umsléams HIOMHOCMb 8eujecmad;
® pewamv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE DACCMOMPEHUS DPealbHbIX
cumyayuii, 8 KOMmopvix He mpebyemcsi MmOuHbllL 8bIYUCTUMENbHBIU Pe3YIbman,
® pewamsv 3a0auu Ha OBUdNCEHUe NO peKe, PACCMAMPUBAs pA3Hble CUCTeMbl
omcuema.
CrarucTuKa ¥ Teopusi BEepPOSITHOCTE
o Onepuposamv NOHAMUAMU. cmoaOUamvie U Kpy2osble Ouazpammvl, madauysl
OaHHbIX, CpeoHee apughmemuueckoe, Meouana, Haudoavbuiee U HAUMeHbllee 3HAYEHUs.
8bIO0PKU, pPA3ZMAX BbIOOPKU, OUCNepcus U CMAHOApmHoe OMKIOHeHUe, CAY4aliHas
UBMEHYUBOCTND,
® uzelekamv UHGOpMaAYUlo, NPeOCMABNIeHHYr0 8 mabauyax, Ha Ouacpammax,
epaghuxax;
® cocmasnAms Mabauybl, CMpoUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,
® onepuposamv NOHAMUAMU. DAKMOPUAN YUCIA, NEPEeCMAHOB8KU U COYemaHus,
mpeyeonvhuk Ilackans,
®  NPUMEHAMb NPABULO NPOU3BEOCHUS NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay,
® onepuposamv NOHAMUAMU: CIAVYAUHLIL ONbIM, CAVYAUHLIL 8bIOOD, UCHbIMAHUE,
leMeHmapHoe Cayyainoe codvimue (Ucxoo), Kiaccuuyeckoe onpeoeieHue eposmHoCmu
CYHAUHO20 COObIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOBIMUAMU,
® npedcmasnsims UHGopMayuio ¢ NOMowbIo Kpyeos Jiiiepa;
® pewamsv 3a0a4u HA BbIYUCIEHUE GEePOSMHOCMU ¢ NOOCHeMOM KOaudecmea
8aPUAHMOB C NOMOUBIO KOMOUHATNOPUKU.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:
® u3GIEKaAmMb,  UHMEPNpemuposamv U  Npeobpazoevieams  UHoOpMayuro,
NPeOCMasieHHylo 8 Mmadauyax, Ha Ouazpammax, epapurax, ompaxicarowyro Cceolucmsed u
XapakmepucmuKu peaibHbiX NPoYecco8 U a6ieHuUll,
® onpedensimv cmamucmudeckue Xapakmepucmuku 6bl00poK Nno madauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCTU OM Yelu PeuleHUst 3a0ayll;
®  OYeHUBAMb BEPOAMHOCHb PEAIbHbIX COOBIMUL U A6T1EHU.
I'eomeTpuueckue Gpurypsnl
o  Onepuposamv NOHAMUAMU 2eOMEMPULECKUX PUeyp;
® u3GIEKAMb, UHMEPNPEemuposams U  Npeobpazoevieamv  UHGOpMayur o
2eoMempuieckux hueypax, npeocmasieHHyo Ha Yepmedicax;
® npuMeHamb 2ceomempuueckue ¢paxmvl Ol pewleHus 3a0ay, 6 MmMOM Hucie,
NPeOnonazaruux HeCKOIbKO Wa208 peueHus;
* opmynuposams 8 npOCMeNUX CYHAsIX CEOUCMEA U NPUSHAKU pueyp,
®  00KA3bIBAMb 2COMEMPUYECKUE YINBEPHCOCHUSL,
® grademv CMAHOAPMHOU Klaccugpuxayuel NIOCKUX Queyp (mpeyeoibHUKo8 u
Uemblpexy20ibHUKOB).
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX NMPEIMETOB:
®  UCNONBL306AMb  CEOUCMBA  2eOMEMPUYECKUX @ueyp O  peuweHus 3a0ay
APAKMUYeCcKo2o Xapakmepa u 3a0ay U3 CMe#CHbIX OUCYUNTUH.
OTHowIeHNs
o  Onepuposamv NOHAMUAMU. PABEHCMBO (QuUIyp, pasHvle Gueypsl, PABEHCMBO
Mpey2obHUKO8, NAPATIEIbHOCIb NPAMbIX, NEPREHOUKYIAPHOCb NPSAMbBIX, Yeibl MeHcoy
NPAMbIMU, NEPReHOUKVIAD, HAKIOHHAA, NpoeKyus, nodobue ¢ueyp, nodobHvle dueypsi,
NnO00OHbBLEe MPEY2OIbHUKU,
® npumenamos meopemy Daneca u meopemy o NPONOPYUOHANLHBIX OMPEIKAX NPU
peutenuu 3a0a4;
®  Xapakxmepuzosamv G3AUMHOE DPACNONIONCEHUE NPAMOU U OKPYIHCHOCIU, O8YX
OKPYHCHOCMELL.
B noBceHeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:



®  UCNONB306AMb OMHOWEHUS OJisl peuleHus 3a0ay, GO3HUKAIOWUX 6 pealbHOU
HCUBHUL.
HcTopusi MaTeMaTHKHU
o Xapaxmepuzogamb  6K1A0  6bIOAIOWUXCA — MAMEMAMUKO8 6  pa3eumue
MamemMamuKy U UHbIX HaAY4HblX obaacme,
® NOHUMAmMb posib Mamemamuku é pazeumuu Poccuu.
MeTtoabl MATEMATHKU
e Ucnonv3ys u3zyuenHvle Memoobl, HPOBOOUMb OOKA3ZAMENbCMBO, BbINOIHAMb
onposepaicenue;
® gblOUpamb  U3YUeHHble  MemoObl U UX ~ KOMOUHayuu O peuleHus
MamemamuyecKux 3a0a,
®  UCNOBL3068aAMb MamemMamuideckue 3HAaHus OJisl ONUCAHUS 3AKOHOMEPHOCMeEU 8
OKpyoHcaroujeli 0elucmaumenbHOCmu U NPOU38e0eHUsX UCKYCCmEa;
® NpuMeHAmMb  Npocmeliuiue  NpocPaMMHble — cpedcmeéa U - JeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeULeHUU MAMEMAMU4ecKux 3a0ady.
BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYYHTHCS B 7-9 Ki1accax JJisl yCIelnIHOT 0
NMPOJ0JIzKeHUs1 00pa30BaHMsl HA YI1y0JIEHHOM YPOBHe
DJIeMeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH
. CBoboaHO OHGpHpOBaTL3 MOHSATUSMU: MHOECTBO,
XapaKTePUCTUKA MHOXKECTBA, JJIEMEHT MHOXECTBa, IWyCTOE, KOHEYHOE U
OECKOHEYHOE MHOXECTBO, TIOAMHOXECTBO, TMPUHAIJICKHOCTh, BKIIOUEHUE,
PaBEHCTBO MHOXECTB, CITIOCOOBI 3aJ]JaHUE MHOXKECTBA;

L4 3aJlaBaTb MHO>KCCTBA pa3HbBIMH CHOCO6aMI/I;

L4 IIPOBCPATH BBIINTIOJIHCHUC XapaKTCPUCTUICCKOI'O CBOMCTBa
MHOXCCTBA,

L4 CBO6OIIHO OIICpHUPOBATH NOHATUAMM: BBICKA3bIBAHNEC, HCTUHHOCTH U

JIO)KHOCTh BBICKA3bIBAHUS, CJIOKHBIE W IPOCTHIC BBICKA3BIBAHUS, OTPHIIAHUC
BBICKA3bIBAaHUM; HCTUHHOCTh U JIOKHOCTh YTBEPXKACHUS U €ro OTpULIAHUS,
olepariy  HaJ] BBICKA3bIBAHUSMH: W, WM, HE, YCIOBHBIC BBICKA3bIBAHUS
(MMIUTMKALIAN );
° CTPOUTH BBICKA3bIBAaHUS C HCIOJB30BAHUEM 3aKOHOB ajreOpbl
BBICKa3bIBaHUM.
B noBce1HeBHOM KU3HM ¥ NIPH U3YYEHHH APYTUX MPeEIMETOB:
® CTPOWTH PACCYXJICHUS Ha OCHOBE MCIIOJIH30BAHUS TIPABHII JIOTHKH;
® JWCIOJB30BaTh MHOXECTBA, OIEpalliii C MHOXECTBAMH, WX Tpaduveckoe
MpEeJICTaBICHHE I OMMCAHMSI PEAIbHBIX MTPOLIECCOB U SBICHUH, MPU PEUICHUH 3a/1a4 IPYTUX
y4€OHBIX IPEIMETOB.
Yucaa
e (CB0OOOTHO oOIEpUpPOBaTH TMOHATHSIMH: HATypalbHOE YHCIO, MHOMXECTBO
HATYpPaJIbHBIX YHCEJ, IEJIOE YHCII0O, MHOXKECTBO IIEIBIX YHCEN, OOBIKHOBEHHAs JIPOOb,
JecsTHYHAas ApoOb, CMEIIAHHOE YMCIO, PAallMOHAIBFHOE YUCIIO, MHOXKECTBO PAallMOHAIBHBIX
YHCell, HPPANMOHAIBHOE YHUCIIO, KOPEHb CTEMEHU N, NCHCTBUTEIHLHOE YHCIIO, MHOKECTBO
NEHUCTBUTENBHBIX  YHCEJ, TeOMeTpPHYECKas HWHTEpIpeTalusl HaTypajdbHBIX, LEJbIX,
paroHaIbHBIX, TCHCTBUTEIHHBIX YHCET,
® TIOHMMAaTh U OOBACHATH PA3HUIY MEXIy TIO3UIMOHHOW W HEMO3UIIMOHHON
CHCTEMaMU 3aIliCH YHCEIT,
® TICPEBOJMTH YUCIIA U3 OJTHON CHCTEMBI 3aTMCH (CUCTEMBI CUHUCIICHHS ) B IPYTYIO;
e JI0Ka3bIBaTh W WCIIOJIb30BATh NMPHU3HAKH JIETMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ IIPOW3BEICHIS YUCEIT TIPH BBHITIOJTHEHUH BBIYUCIICHUH U PEIICHUN 33]1aY;
® BBINOJHITH OKPYIVICHWE PAMOHAIBHBIX W UPPAIMOHATBHBIX YHCEN C 3aJaHHOU
TOYHOCTBIO;

% 3nech u nanee — 3HaTH OTpe/ielieHNe MOHATHS, 3HATh U YMETh JIOKa3bIBaTh CBOUCTBA (IIPU3HAKH, €CIU OHH €CTh)
MOHSITUS, XaPAKTEPU30BATh CBA3U C IPYTUMHU MOHSITUSIMU, IPEJACTABIISS OJTHO MOHSATHE KAK YaCTh IIEJIOCTHOTO
KOMIUIEKCA, UCITIOJIb30BaTh MIOHITHE U €r0 CBOMCTBA MPH MPOBEICHUH PACCYXICHUH, J0KA3ATEILCTB, PEIICHUN
3a7a4.



® CpaBHMBATH JCHCTBUTEIbHBIC YHCIIA PA3HBIMHU CIIOCOOAMU;

®  YIOPSIOYMBATH YMCIIA, 3AMIUCAHHBIC B BUJIE OOBIKHOBEHHOH H JIECITUYHON APOOH,
YuCiIa, 3alKiCaHHBIE C HWCIOJIb30BaHUEM apU(METHUYECKOTO KBaJpPaTHOTO KOPHS, KOpHEH
CTENEHU OOJIbIIE 2;

e naxogutb HOJ[ m HOK umcen pasHsiMu cnocobamu M HCHOJB30BAaTh UX MpPU
pEILIEHUN 3a/]a4;

® BBIIOJHATH BBIYMCICHUA M HIpeoOpa3oBaHUs  BBIPAKEHUH, coJeprKalluX
JEHCTBUTEIIBHBIEC YUCIIA, B TOM YHCIIE KOPHU HAaTYPaJIbHBIX CTEIICHEH.

B noBceHeBHOM KU3HM M TIPM U3Y4YEHUH APYTUX MPeJIMETOB:

® BBIIOJHATh U OOBACHATH PE3yJIbTaThl CPABHEHUS PE3YJIbTATOB BBIYMCICHUN MPU
pELICHUH TNPAKTHYECKUX 3aJad, B TOM YHUCIIE NPUOIMKEHHBIX BBIYMCICHUH, HCHOJIb3Ys
pasHbIe CII0COObI CPAaBHEHUH;

® 3alUCBHIBaTh, CPaBHMUBATH, OKPYIJIATH UYUCIIOBBIE JAHHBIC PEaJbHBIX BEINYMH C
VCII0JIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUS;

® COCTaBJISATh U OLEHUBATh DPA3HBIMH CIOCOOAMH YHUCIIOBBIE BBIPAXKECHUS MpPU
pELICHUH MIPAKTUYECKUX 3a/1a4 U 331a4 U3 IPYTUX Y4€OHBIX [IPEIMETOB.

ToxknecTBeHHBbIE IPe0OpPa30BAHUA

e (CB00OJHO ONEPUPOBATH MOHATHSMHU CTETIEHU C LEJIBIM U IPOOHBIM IT0Ka3aTelNeM;

® BBIIOJHATH JIOKA3aTENbCTBO CBOMCTB CTENEHHM C LEIbIMM M APOOHBIMHU
IIOKa3aTeNsIMH;

® ONEpUPOBATh MOHATHAMH «OAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOU
NEPEMEHHOI», «MHOTOUIEH C HECKOJIBbKUMHU MEPEMEHHBIMIY», KOA(P(OHUIIMEHTH MHOTOUYICHA,
«CTaHJapTHAas 3alliCh MHOTOUYIEHA», CTENIEHb OJTHOYICHA U MHOTOYJICHA;

e cBOOOJIHO BJIAJIETh IpUEMaMHU IIPE0OpPa30BaHuUs LENbIX U JPOOHO-pallMOHAIBHBIX
BBIPAKECHMI;

® BBIIOJHATH Pa3l0KEHWE MHOIOWIEHOB HAa MHOXMTEIM pa3HbIMU crocobami, ¢
UCIIOJIb30BaHUEM KOMOMHAIMH Pa3InYHbIX IPUEMOB;

® HCIONB30BaTh TeopeMy Buera u Teopemy, oopatHyto Teopeme Buera, aiis nmoncka
KOPHEW KBaJpaTHOI'O TpeX4eHa U AJIA PELICHMs 3a/ad, B TOM 4YHCIIE 3a7ad C apameTpaMu
Ha OCHOBE KBaJ[paTHOTO TPEXUJICHA;

®  BBINOJHATH JIEJICHHE MHOTOUIEHAa HA MHOTOWIEH C OCTaTKOM;

® JI0Ka3bIBAaTh CBOMCTBA KBAJAPAaTHBIX KOPHEN U KOPHEN CTENEHU N,

® BBIIOJHATH MpPeoOpa3oBaHUsl BBIPAKEHHUM, COJEpXKalMX KBaJApaTHbIE KOPHH,
KOPHHM CTENEHHU N;

e CcBOOOJIHO ONEpPUPOBATH MOHATHIMH «TOKIECTBOY», «TOXJIECTBO HAa MHOYKECTBEY,
«TOKIECTBEHHOE IIPe00Pa30BaHUEY;

e BBIIOJHATH pa3IMYHbIE MPEOOpPa30BaHUS BBIPAXKEHUH, COJEpMKAIIUX MOIYIH.

() =
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:
® BBIIOJHATH IpeoOpa3oBaHuss U JEHCTBUS C OYKBEHHBIMU BBIPKEHUSIMH,
YUCIOBbIE KOAPPHUIIMEHTH KOTOPBIX 3aIIMCaHbl B CTAHJAPTHOM BUJIE;
® BBINOJHATH MPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUN NpPU pElIeHUH 3adad
JIPYTUX y4eOHBIX MPEIMETOB;
® BBINOJHATH MPOBEPKY MPaBIONOA00US (U3NUECKUX U XMMUYECKHX (OpPMYIN Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEM.
YpaBHeHus1 M HEpaBEHCTBA
e (CB00OOJHO OnepupoBaTh MOHATHUSMH: ypaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE
YpaBHEHUsT M HEPABEHCTBA, YPAaBHEHHE, SBISAIOLIECECS CIEICTBHEM JPYTrOro YpaBHEHWS,
ypaBHEHMsI, PABHOCUJIbHBIE HA MHOXKECTBE, paBHOCHIJIbHBIE ITPe0Opa3oBaHus ypaBHEHUH;
e pemarh pasHble BUABI YPABHEHWHW M HEPABEHCTB M UX CHUCTEM, B TOM YHCIIE
HEKOTOphIe ypaBHEeHUs 3 U 4 creneHei, IpoOHO-paloHaNbHbIE U HPPALIMOHATIBHBIE,
e 3HATh TeOopeMy Buera /i ypaBHEHUN CTEIIEHU BBIIIE BTOPOU;
® [IOHMMATh CMBICII TEOPEM O PAaBHOCWJIBHBIX U HEPABHOCHJIBHBIX IPe0oOpa30oBaHUsAX
YPaBHEHUU U yMETb UX JOKa3bIBATh;



® BIAJETh PAa3HBIMU METOJAMH DPELICHHUS ypaBHEHUH, HEPABEHCTB U HMX CUCTEM,
yYMETh BBIOMpPATh METOJ] PEIICHUsI 1 0OOCHOBBIBATH CBOW BHIOOD;

® 1CIIOJB30BaTh METOJ MHTEPBAJIOB JJS PELICHHS HEPaBEHCTB, B TOM YHCIIE
JIPOOHO-PAllMOHATIBHBIX U BKJIIOYAIOUINX B €01 UPPALIMOHAJIbHBIE BBIPAKEHUS;

e pemarh anreOpanyecKhue YypaBHEHHUS M HEPAaBEHCTBA M HMX CHUCTEMBI C
napaMeTpamu anreOpandeckuM U rpadudecKuM METOIaMH,

® BJAJIETh PA3HBIMU METOAAMU JI0KA3aTEJIbCTBA HEPABEHCTB;

® pelaTh ypaBHEHUS B LIEJbIX YHMCIIAX;

e u300paxkaTb  MHOXECTBa HAa  IUIOCKOCTH,  3a/laBaeéMble  YPaBHEHUSIMH,
HEPaBEHCTBAMU M UX CUCTEMaMHU.

B noBcegHeBHOIi ;KM3HM M PU U3YYeHHH JPYIUX NPeAMEeTOB:

® COCTaBJIATH U pelllaTh ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUH 3aJa4
JpYrux y4eOHBIX IPEAMETOB;

® BBIIOJHATH OLIEHKY IIPABJONOA0OUS PE3YNIbTAaTOB, MOIY4aeMbIX IPH PELICHUU
pa3IMYHBIX YpAaBHEHWH, HEPAaBEHCTB M MX CHUCTEM IPU PEIIEeHHM 3a/1ad JIPYIHX y4eOHBIX
PEIMETOB;

® COCTaBJATh M peIIaTh YPAaBHEHMsI M HEPaBEHCTBA C IapaMeTpaMH IpU PeLIeHUU
3ajiay IpYrux y4eOHbIX IPEIMETOB;

® COCTaBJSTHh YpaBHEHHE, HEPABEHCTBO WIIM MX CUCTEMY, OIHCHIBAIOIINE PEATbHYIO
CUTYAIMIO WM MPUKIIAJHYIO 33/1a4y, HHTEPIPETUPOBATH MTOJy4YCHHBIE PE3yIbTATHI.

DOyHKIUHA

e (CBoOOTHO  OmEpUpOBaTH  MOHATHUSMH:  3aBUCHUMOCTb,  (YHKUIMOHAIbHAsS
3aBHCUMOCTh, 3aBHCHMasi W HE3aBUCUMas IIepeMEHHbIC, (DYHKIHSA, CIOCOOBI 3adaHus
(GyHKLMU, apryMEeHT U 3HaueHHe (PYHKIUH, 00JacTh ONpPEIENCHUsI U MHOXKECTBO 3HAUCHMS
GyHKIMM, HYTH (QYHKIUH, TPOMEKYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTH (DYHKIHH,
HauOoJplllee M HAaWMEHbILEe 3HAU€HHsI, YETHOCTh/HEYETHOCTh (DYHKLUH, MEPUOAUYHOCTD
¢ynkuuu, rpadpuk (GYHKIHMA, BEPTHKAIbHAS, TOPU3OHTAJIbHAs, HAKJIOHHAS ACHMIITOTEI,
rpaduK 3aBUCUMOCTH, HE ABISIOLIECHCS pyHKLUEH,

e crpouth rpaduKu (QYHKIUMA: JTHHEHHOW, KBaApaTHYHOW, IPOOHO-IMHEHHOM,
CTEMNEHHOM MPH PA3HBIX 3HAYEHHUAX MOKA3ATENIS CTENEHH, y = |x|;

® HCIOJIB30BaTh MpPeoOpa3oBaHus rpapuka QYHKIMU y — f (x) VIS DOCTPOCHUS
rpaukoB QyHKINH y = af (kx+b)+cC;

® aHaNMM3WPOBATh CBOWCTBAa (QYHKIMA W BHI rpaduka B 3aBHCHMOCTH OT
apaMeTpoB;

e CBOOOJHO ONEpPUPOBATh MOHATHSAMM: IOCIEJOBATENBHOCTh, OrpaHUYCHHAs
[OCJIEI0BATeIbHOCTh, MOHOTOHHO Bo3pacTaromias (yObIBarolas) IOCJIEI0BAaTEIbHOCTD,
npeziesl MOCIeI0BaTeIbHOCTH, apupMeTndecKast porpeccusi, TeOMEeTpHUIeCcKasl porpeccus,
XapaKTepUCTHUECKOE CBOWCTBO apu(hMeTHUECKOM (reoMeTpUUYECKOii) MPOrpeccHH;

® HCIIONB30BaTh METOJI MAaTeMaTWYecKOW WHIYKIWW JUIs BbIBoAa  (opmy,
JI0Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEUICHUS 3a/1a4d Ha JETUMOCTh;

®  1CCIIEI0BATh MOCJIEA0BATEILHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIE 33J]aud Ha apU(PMETUYECKYI0 U TE€OMETPUUYECKYIO
IPOTPECCUH.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHUH IPYTUX NMPEAMETOB:

e KOHCTPYMpPOBaTh M HCCIeNOBaTh (YHKIMH, COOTBETCTBYIOIIME pealbHBbIM
nporeccaM M SIBJICHUSM, HHTEPIIPETUPOBATH IMOJyYCHHBIE PE3yIbTaThl B COOTBETCTBHH CO
cneun UKo uccieayeMoro mporecca i siBICHUS;

®  HCIOJB30BaTh IpaMKH 3aBUCHMOCTEH JIJISl HCCIIEIOBAHUS PEATBHBIX TPOIIECCOB U
SIBIICHHIA,

® KOHCTPYMPOBATh U MCCIENOBaTh (DYHKIMU MPHU PEIICHUM 3a7a4 IPYTUX YU4eOHbIX
IPEMETOB, UHTEPIPETUPOBATh MOJyYCHHBIE PE3YJIbTaThl B COOTBETCTBUHU CO CIELU(DUKOI
y4eOHOTro MpeameTa.

CraTucTHKa U TeOpus BepOATHOCTeH

e (CBOOOJHO ONEpUPOBATH MOHATHSAMHU: CTOJIOYATBIE M KPYIOBBIE JHArPAMMBI,

TaONMMIBl JTaHHBIX, CpeIHee apudMeTHYecKoe, MeauaHa, HauOoJblllee W HaWMEHBIIee



3HAuUEHUsl BBIOOPKHU, pa3Max BBHIOOPKH, TUCTIEPCUS U CTaHIAPTHOE OTKJIOHEHHWE, CIydaiiHas
WU3MEHUYUBOCTb;

e BBIOMpATH HaMbOOJEEe YIOOHBIN CITOCO0 MpeacTaBaeHUs HHPOpPMAIIUU, aIeKBAaTHBINA
€€ CBOICTBaM U IIEJISIM aHa/Iu3a;

® BBIYUCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKH;

e CBOOOJHO OMNEpPUPOBaTh MOHATHSAMH: (aKTOpHAI 4YHCIA, [EPECTaHOBKH,
COUeTaHMs U pa3MelleHus], TpeyroiabHuk [lackans;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIYYalHBIA OIBIT, CIy4ailHBII BHIOOD,
UCTIBITAHNE, DJIEMEHTAapHOE Ciy4yailHoe cOObITHE (HMCXOJ), KIACCHYECKOe OIpeaesieHue
BEPOATHOCTH CIy4ailHOro COOBITHS, ONEpaluy Haja CIy4alHBIMU COOBITUSMHU, OCHOBHBIC
KOMOWHATOPHBIE (HOPMYJIBI;

e CBOOOJHO OINEPUPOBATh MOHATUSMHU: CIIYYalHBIN OIBIT, CIy4YalHBIA BBHIOOP,
UCIBbITaHUE, JJIEMEHTapHOE CcllydailHOe coObITHE (MCXOM), KIIACCHYECKOe OIpeesieHne
BEPOSTHOCTH CIIy4aifHOTO COOBITHS, ONEpaluy HaJ CIyYalHBIMH COOBITHUSIMH, OCHOBHBIE
KOMOWHATOPHBIC (HOPMYIJIBI;

® 3HAaTh MPUMEPHl CIyYalHBIX BEJIWYUH, M BBIYUCIATH HMX CTaTUCTHYECKUE
XapaKTEepUCTUKU;

® HCMOJb30BaTh GOPMYIbl KOMOMHATOPUKHU MPU PEIICHUU KOMOWHATOPHBIX 3a7a4;

e pemarh 3a7ayd Ha BBIUMCIEHHE BEPOSITHOCTU B TOM YHUCIE C HCIIOJIb30BAHUEM
dbopmy.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHHU APYTUX NMPEIMETOB:

® MPEACTaBIATh MHOOPMAIMIO O PEaJbHBIX NpOIeccax M SBICHUAX CHOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIM UCCIIEI0OBaHUS;

¢ aHANM3WPOBaTh M CPABHUBATh CTATUCTUYECKHE XapaKTEPUCTUKU BBIOOPOK,
MOJIyYEHHBIX B MPOLECCE PEHICHHs MPUKIAAHON 3aJaud, U3YYCHUsS PEANbHOTO SIBICHUS,
pelIeHus 3a1a41 U3 APYruX y4eOHBIX MPEIMETOB;

® OILICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI U SBICHUI B PA3TUYHbBIX CUTYALUsAX.

TexcToBbI€E 3a7a4N

e Pemark NpocThie U CIOXKHBIE 33J1a4M, a TAKXKE 3a/1a4d MOBBILIEHHON TPYAHOCTHU U
BBIJIETISITh UX MAaTEMaTUYECKYIO0 OCHOBY;

® pacrno3HaBaTh pa3HbIC BUJbI U TUIIBI 33]1aY;

® JCMOJb30BaTh Pa3HbIE KPAaTKHE 3alMCU KaK MOJEIN TEKCTOB CIIOKHBIX 3aJad U
3a/1a4 TOBBIIIEHHON CIIOKHOCTH JUIsl TIOCTPOEHUS] MOUCKOBOM CXEMbl M pElIeHHs 3anad,
BBIOHMpATh ONTUMAIBHYIO JJI pacCMaTpUBAaEMON B 3aJladye CUTYyallud MOJIeb TEKCTa 3a7a4u;

® pa3inyaTh MOJENb TEKCTa U MOJIENb PEIIeHUs 3aJaul, KOHCTPYHpPOBaTh K OJHOU
MOJIEIH PEIICHUs CIOXKHBIX 3a]ad pa3Hble MOJIEH TEKCTa 3a/1a4H;

e 3HaTh U NPUMEHATH TPHU cloco0a TOMCKa pelieHus 3aaad (OT TpeOoBaHMS K
YCIIOBHIO U OT YCJIOBUS K TpeOOBaHMIO, KOMOMHUPOBaHHBIH);

® MOJENIUPOBAaTh PACCYXACHMs NpPU IOUCKE pEIIeHHs 3aJady C MOMOUIbI0 Ipad-
CXEMBI;

®  BBIJCISATH 3TAMbI PEIICHUS 3a7]a4l U COAEPKaHUE KaXKJI0ro ITana;

e yMeTh BBIOMPATh ONTHUMATBHBIA METOJA PEIICHUS 3aJaydl U OCO3HABaTh BBIOOP
METO/Ia, paccMaTpuBaTh pa3IUYHbIE METOJIbI, HAXOAWUTh pa3HbIE PEIICHUS 3aJaud, €Clu

BO3MOKHO;
® aHAIM3HMPOBATh 3aTPYIHEHUS IIPU PELLIECHUH 3a1a4;
®  BBIOJIHATh pa3iInyHbIe npeoOpa3oBaHus MIPEAJIOKEHHOU 3a/1auy,

KOHCTPYHpPOBAaTh HOBBIE 3314 U3 JAHHOM, B TOM UHCiie 0OpaTHbIE;

® UHTEPIPETUPOBATH BBIUMCIUTEIBHBIE pE3yabTaThl B 3aJadye, HCCIEAOBATh
MIOJIyYEHHOE PEILIEHUE 3aauu;

® U3MEHATh YCIOBUE 3a/Jay (KOJIMYECTBEHHbIE WM KaueCTBEHHBIE JIaHHBIE),
HCCJIEIOBATh U3MEHEHHOE MPeo0pa3oBaHHOE;

® aHAIM3MPOBATh BCEBO3MOXKHBIE CUTYAallUH B3aHMHOTO pAaclOJOXKEHUS JBYX
00BEKTOB U M3MEHEHHME UX XapaKTEPUCTUK IPH COBMECTHOM JIBUKEHHMU (CKOPOCTh, BpeMs,
paccTosiHue) MpH pEIIeHWH 3ajad Ha JIBKEHHE IBYX OOBEKTOB KaKk B OJHOM, TaKk M B



IPOTHBOIOJIOXKHBIX HAIMpPAaBICHHUSX, KOHCTPYUPOBaTb HOBbIE CHUTyalldd Ha OCHOBE
U3MEHEHUS yCIOBUH 3a/1a4M MPH JBUXKEHUH I10 PEKE;

® 1CCIIEIOBATh BCEBO3MOJKHBIE CHUTYyallUd IPHU PEIIEHUM 3a7ad Ha JBU)KEHHUE IO
peKe, paccMaTpUBaTh pa3Hble CUCTEMBI OTCUETA,

e pemaTh pa3HOOOpa3HbIE 33/1a4H «HA YACTU;

e pemaTh U OOOCHOBBIBaTH CBOE pellIeHUE 3a1ad (BBLAEIATh MaTEMAaTUYECKYIO
OCHOBY) Ha HaXOXXJEHHME 4YacTH 4Hclla M 4ucia [0 €ro 4acTd Ha OCHOBE KOHKPETHOI'O
CMBICIIa Apo0wu;

® O0BACHATh MJEHTUYHOCTb 3a/1a4 Pa3HbIX THUIIOB, CBS3BIBAIOLIMX TPHU BEIHMUMHBI
(Ha paboTy, Ha MOKYNKH, HA JABM)KEHME), BBIACIATh 3TH BEJIUYMHBI U OTHOLIEHUS MEXITY
HUMH, IPUMEHATh UX MPU PEIICHUH 3a/1a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 33a]a4 YKa3aHHBIX
THUIIOB;

® BIAJECTh OCHOBHBIMH METOAAMH peIICHHWs 3adady Ha CMECH, CIUIABBI,
KOHIICHTPALMHM, WCIOJb30BAaTh MX B HOBBIX CUTYaIMsX IO OTHOLICHHWIO K W3YYEHHBIM B
mpoiiecce 00y4ueHus;

e pemarb 33Ja4yd Ha TPOLEHTH, B TOM YHCIE, CJIOXHbBIE TPOLEHTHl C
000CHOBaHHEM, UCIIOJIB3YS Pa3HBIE CIIOCOOHI,

® pelaTh JIOTHYECKUE 331a4H pa3HbIMU CIIOCOOAMH, B TOM UYHUCIIE, C IBYMs OJI0OKaMU
U C TpeMsi OJIOKaMU JaHHBIX C TOMOIIBIO TaOJIHII;

e pemaTh 33Ja4d MO0 KOMOMHATOpPUKE M TEOPUU BEPOSTHOCTEH Ha OCHOBE
UCIOJIb30BaHUS U3YYEHHBIX METOJI0OB U 00OCHOBBIBATh PEILICHUE;

® pemaTh HECIOXKHBIC 33]]a4i TI0 MATEMaTHYECKON CTaTUCTHKE,

® OBJIAJCTh OCHOBHBIMH METOJAMH PEIICHUS CIOKETHBIX 3a/1a4: apu(METHYECCKHIA,
anreOpanyeckuii, mepedop BapuMaHTOB, F€OMETPUUECKUN, TrpadUUIecKuii, NMPUMEHATh HX B
HOBBIX IO CPAaBHEHUIO C U3YUYEHHBIMU CUTYaLUSX.

B noBcegHeBHOI ;KM3HHU M NPU U3YYE€HUH IPYTUX NPeAMeTOB:

® KOHCTPYMpOBaThb HOBBbIE Ul JAHHOM 3aJaud 3aJayHble CUTYallUd C Y4ETOM
peabHbIX XapaKTePUCTHUK, B YACTHOCTH, IIPU PELICHUU 3a/1a4 Ha KOHLEHTPAlUH, YYUTHIBATbh
IUIOTHOCTh BEIECTBA; peIlaTh M KOHCTPYHUPOBATh 33Ja4ll HAa OCHOBE PACCMOTPEHHS
peabHBIX CUTYAIMH, B KOTOPBIX HE TPeOYeTCsl TOUHBIH BBIYMCIUTEIbHBIN pe3ybTar;

e pemaTh 3a/1a4M Ha IBUKECHHUE 110 pEKe, paCCMaTPUBasi Pa3HbIE CUCTEMBI OTCUETa;

e KOHCTPYHMpOBaTh  3aJauyHbleé  CHUTyallud, NOpUOIMKEHHBIE K  peabHOU
JNENUCTBUTEILHOCTH.

OTHoIeHNs

e Bragers NOHATHEM OTHOIIEHHS KaK METAIIPEIMETHBIM;

e CBOOOJHO ONEpUPOBATh TMOHATHSAMU: PABEHCTBO (Uryp, paBHbIE (UIYpHI,
PaBEHCTBO TPEYTOJbHUKOB, NapaJJIENIbHOCTh NMPSAMBIX, TEPHIEHIUKYIIPHOCTD NPSIMBIX, YIJIbI
MEXIy TPSMBIMHU, TEPICHIANKYISP, HAKJIOHHAs, MPOEKIHs, Noaodue (uryp, momoOHbIE
¢burypsl, NoJ00HbIE TPEYTOIbHUKH;

® HCIOJB30BAaTh CBOMCTBA IMOJA00MS U paBEHCTBA GUTYP TPU PEIICHUH 3a/1a4.

B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH JPYTUX NMPEAMETOB:

® CIOJB30BaTh OTHOLICHMS JAJISI MOCTPOEHUS U MCCIEJOBAHUS MaTeMaTHYeCKHX

MoJieneil 00bEeKTOB peabHON KU3HH.
N3mepennsi u BbIYHCIEHUS

e (CB00OJHO ONEpPHPOBATH MOHATUAMHM JUIMHA, IJIOUIA1b, 00bEM, BETMUMHA YIJIa KaK
BEJIMYMHAMH, HCIIOJIB30BaTh PAaBHOBEIMKOCTh MU PABHOCOCTABIEHHOCTh MPH PEIIEHUH 3a/1a4
Ha BBIYKCIICHHE, CAMOCTOSTENLHO TOJyYaTh M HCIIOJIB30BaTh (YOPMYIBI JJIsi BBIYUCIICHHIA
wiomaaed u oobeMoB ¢GUryp, cBoOOJHO ONEPUPOBATH MIMPOKMM HabopoM GopMyn Ha
BBIUUCIICHHE TIPU PEUNICHWH CJIOXHBIX 3a/a4, B TOM YHCJIE€ W 33Ja4 Ha BBIYHCICHHE B
KOMOWHAIMSIX OKPYKHOCTH U TPEYTOJIbHUKA, OKPY>KHOCTH M YETHIPEXYTOJIbHUKA, a TAKXKe C
NPUMEHEHHEM TPUTOHOMETPHH;

® CaMOCTOSTENbHO (OPMYIUPOBATH TUIIOTE3bI U POBEPATH UX TOCTOBEPHOCTb.

B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH APYTrUX NPeAMETOB:

e CBOOOJHO oOmepUpoBaTh (opMylaMu NpPU PELIEHUHU 3a7ady B APYTUX Y4EOHBIX

npeaMeTax U IpH MPOBEICHUN HEOOXOIMMBIX BHIUMCIICHUH B peaabHON JKU3HU.
HcTopusi MaTeMaTHKHU



e [loHMMaTe MaTeMaTHKy KaK CTPOrO OPraHU30BAHHYIO CUCTEMY HAY4YHBIX 3HAHWM,
B 4YaCTHOCTH BJIAACTHb HpeIICTaBJIeHI/I}IMI/I 06 AKCUOMATHUUYCCKOM HOCTpOQHI/II/I FeOMeTpI/II/I )41
MEPBUYHBIMH TPEICTABIICHUSMH O HEEBKJIMIOBBIX T€OMETPHSIX;

® paCCManI/IBaTB MaTCMaTI/IKy B KOHTCKCTC I/ICTOPI/II/I paBBI/ITI/IH IIUBUJIN3AaIIUU U
I/ICTOpI/II/I pa3BI/ITI/I$I HayKI/I, IIOHUMATh pOJ'Ib MaT€MaTUKH B paSBI/ITI/II/I POCCI/II/I.

MeTtoabl MATEMATHKU

o BJIaI[eTB 3HAHUSIMHU O paSJII/I‘-IHBIX METOdaXx 060CHOBaHI/I$I 148 OHpOBep)KeHI/ISI
MAaTEMAaTUYCCKUX yTBep)KIIGHI/If/’I " CaMOCTOSTCIIBHO HpI/IMeHSITb ux,

e BIAJCTh HAaBBIKAMH aHAJW3a YCJIOBHS 3aJa4d U ONPEACICHUS MOAXOIAIINX IS
pElICHUS 3a/1a4 M3YYCHHBIX METOJIOB MJIM MX KOMOWHAIINA;,

® XapaKTEepU30BaTh IMPOMU3BEJCHUS HCKYCCTBA C YYETOM MaTEeMaTHUYeCKHUX
3aKOHOMEPHOCTE B TMPHUPOJIC, HUCIOJIb30BATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTRBE.

JIn4yHOCTHBIE M MeTanpeIMeTHbIE Pe3yJIbTaThl OCBOCHHS Y4eOHOI0 IpeaMera
JIMYHOCTHBIMH pe3yJIbTaTaMH OOYUYCHHUSI MATEMAaTHKE B OCHOBHOM IIKOJIE SIBIISIFOTCS:
1) ymeHue sICHO, TOYHO, PAMOTHO M3J1araTh CBOU MBICIIH B YCTHON M IIUCHbMEHHON peUH,
IIOHMMATh CMBICJI IIOCTABJICHHOM 3aJ1a4M, BBICTPAUBATh APIyMEHTALUIO, IPUBOJAUTH IIPUMEPHI U
KOHTPIIPUMEDHI;
2) KpUTHYHOCTh MBIIUICHHSI, YMCHUE PACIIO3HABATh JOIMYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;
3) npexcTaBiIeHHE O MATEMAaTHYECKOW HayKe Kak cepe 4eI0BEUECKOl NesTeIbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTUS LIUBUIN3ALINY;
4) KpeaTUBHOCTh MBIIICHHUS, THUIIUATHBA, HAXOTYUBOCTh, AKTUBHOCTh TPH PELICHUH
MaTEeMaTUYECKUX 3aad;
5) yMeHHe KOHTPOJIMPOBATH MPOIECC U PE3yAbTAT y4EOHOH MaTeMaTHYECKOMN eI TeIIbHOCTH;
6) crIOCOOHOCTh K SMOIMOHAILHOMY BOCHPHUSTHIO MATEMATHYECKUX O0BEKTOB, 3a/1ad,
peuIeHui, pacCcyKACHUM.
MeTanpeaMeTHbIMH pe3yJibTATaAMH 00yueHHs] MaTEeMAaTUKE B OCHOBHOI 1IKOJIE
ABJISIFOTCA:
1) nepBoHavaNbHBIC IPEICTABICHUS 00 HIESIX U O METOIaX MATEMATHKH KaK 00
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJICTBE MOJECIMPOBAHHUS SIBJICHUH U IIPOLIECCOB;
2) yMeHHE BU/ICTh MATEMaTHYECKYIO 3314y B KOHTEKCTE POOIIEMHON CUTYAIMH B IPYTHX
JUCLHUIIIINHAX, B OKPYKaIOLIEH KU3HH;
3) yMeHHe HaXOUTh B PA3IMYHBIX HCTOYHHKAX HH()OPMAIHIO, HEOOXOAUMYIO ISl PELICHHS
MaTeMaTUYeCKUX MpoOJIeM, U MPEACTABIATh €€ B IOHATHON (hopMe; MPUHUMATh PELIEHUE B
YCIIOBUSAX HEMOJHOU M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMaLINY;
4) yMeHUe MOHUMATh M UCIIOJIb30BaTh MaTeMaTHYECKHUE CPEICTBA HATIISAHOCTH (rpaduky,
JMarpaMMbl, TaOJIMIBI, CXEMBI U JIP.) Ul WIUTIOCTPALIUH, HHTEPIPETallu1, apTyMEHTALIH;
5) yMeHue BbIIBUraTh TUIIOTE3bI TIPH PELICHUH YUeOHBIX 3324 U IOHUMAaTh HEOOXOAMMOCTh
UX IPOBEPKHY;
6) yMeHue NPUMEHSTh HHAYKTUBHBIC U JCYKTHBHBIC CIIOCOOBI PaCCyXICHHUI, BUICTh
pa3iIMyHbIE CTPATETUM PELICHUS 3a/1a4;
7) MOHUMAaHUE CYIIHOCTH aJITOPUTMUYECKUX TIPEAMUCAHUI U YMEHUE JCHCTBOBATh B
COOTBETCTBUU C IIPEITIOKEHHBIM aJITOPUTMOM;
8) yMeHHue caMOCTOSTEIbHO CTaBUTh I1EJTH, BEIOMPATh M CO3/IaBaTh AJITOPUTMBI JIJISI PEIICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;
9) yMeHue TUIaHUPOBATh U OCYIIECTBIATH JAEATEIbHOCTD, HAIIPABIECHHYIO HA pellleHue 3a7a4
UCCIIEN0BATENIBCKOIO XapaKTepa.

Conep:kanue y4eOHOr0 npeamMera
9 kiaacc.
HepaBeHCTBa N CUCTEMBbI HepaBeHCTB.
JlunHeiiHble ¥ KBaJpaTHBIC HEPABEHCTBA (IOBTOPEHHE).
ParmmonansHOE HepaBeHCTBO. MeTo1 MHTEpBAJIOB.
MHO)KGCTBa nu onepaunn Haad HUMMU.



CucreMsl HCPAaBCHCTB. Pemenue cucrem HCPAaBCHCTB.

Cucrembl ypaBHeHH.

PanonanbHble ypaBHEHHS C JIByMS TepeMEHHBIMU. PemieHus ypaBHEHUS p(x; ) =

0. PapHOCUIIbHBIE ypaBHEHHSI C JIByMsl HepeMeHHbIMH. DopMysa pacCTOSHHUS MEXKIY IABYMs

TOYKaMU KOOPAMHATHOW MiockocTu. ['paduk ypaBHenus (x — a) + (v — ¢) =Tr.Cucrema

ypaBHEHUU C JABYyMs IEepeMEHHbIMH. Perienue cucreMmbl ypaBHeHU. HepaBeHCTBA U CHCTEMBI

HEPaBEHCTB C IByMsI IEPEMEHHBIMHU.

MeToapl pelieHdss CHUCTEM YpaBHEHHMI (METOJ MOACTaHOBKH, alredpanvyeckoro CrIoKeHus,

BBE/ICHUSI HOBBIX IEPEMEHHBIX ). PABHOCHIIBHOCTH CUCTEM ypPaBHEHUH.

CucreMbl ypaBHEHUI KaK MaTeMaTHYeCKHE MOJEIN PEaTbHBIX CUTYaIIHi.

YuciioBble PyHKIUH.

Oyuknus. HesaBucumas mnepeMeHHas. 3aBucumasi nepemeHHas. OOnacTb omnpeaencHus

¢byuknun. EctectBerHHast o6nacth onpeaencHus GyHkmun. O0IacTh 3HAYCHUH (YHKIIHH.

CniocoOwI 3a1anust GyHKIUU (AHATUTHYECKUH, TpadUUeCKHi, TaOIUYHBIN, CIIOBECHBIN ).

CpoiicTBa (pyHKIMH (MOHOTOHHOCTb, OTPAaHHYEHHOCTb, BBIITYKJIOCTh, HAHOOJIbIIIEE 1

HauMeHbIIIee 3HaYeHUe, HerpepbIBHOCTE). MccnenoBanue pynkumii: y = C, y =xkx +m, y

=ax* +bx +¢ y=v%, y=k<, yzlxl

| =

Jy-

UerHble W HeYeTHbIE (QYHKIMU. AJITOPUTM HCCICIOBaHUS (YHKIMM Ha YeTHOCTh. I paduku
YETHON M HeYETHOU (YHKIUH.
CrernenHast QyHKITUS C OTPULIATEIIBHBIM IIEIIBIM ITOKa3aTesIeM, €€ CBOMCTBA U TpaduK.

T

Lt

OyHKIMS Y zi& , €€ CBOMCTBA U rpauk.

IIporpeccumn.

UucnoBele mnocienoBarenbHOCTH. CrnocoObl  3afjaHMsl  YMCIOBBIX — MOCJIEI0BATEIbHOCTEN
(aHaTMTHYECKUIA, CIIOBECHBIH, PEKKYpeHTHBIH). CBOIICTBA YUCIOBBIX MOCIEA0BATEIHHOCTEH.
Apudmernueckas nporpeccusi. @opmyna n — 2o wieHa. Popmysia CyMMbl WIEHOB KOHEYHOMU
apudMeTHUecKoi mporpeccuu. XapakTepucTUIecKoe CBOMCTBO.

I'eomerpuueckas nporpeccusi. @opmynan — 2o uinena. dopMmyna CyMMbl YJIEHOB KOHEYHOMU
reOMEeTPUYECKO Mporpeccun. XapakTepucTuueckoe cBoHcTBO. Ilporpeccunm u OGaHKOBCKHE
pacyeTsl.

JIeMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BEPOSITHOCTEH.

Komb6unaropusle 3agaun. [IpaBuno ymaoxenus. @akropuan. [lepectaHoBKH.

I'pynnupoBka wuHpopmaumu. OOmmi psa  JaHHBIX. KpaTHOCTh BapHaHTBl HU3MEPEHHUS.
Tabmuunoe npencraBinenue uHbopmaruu. Yactora BapuanThl. ['paduyeckoe npeacraBieHue
uHpopmauuu. [lomuron pacmpeneneHuss JaHHbIX. ['HcrorpamMma. UMcioBble XapaKTEPUCTUKU
JTAHHBIX U3MEpeHusd (pa3Max, MOJia, CpPEIHEE 3HAYEHUE).

BepositHocts.  CoOblTHS  (cydaiiHOe, JOCTOBEpHOE, HeBO3MO)kHoe).  Kitaccuueckas
BEpOATHOCTHAsE cxeMa. IIpoTuBomnosnoxHeie coObiTus. HecoBMmecTHbie coObITHS. BeposiTHOCTB
CyMMBI JBYX COObITHH. BeposTHOCTh mNpOTHBOINONOXKHOTO coObITUsA. CTraTHcTHYeCKas
yCTONYMBOCTh. CTAaTHUCTHUYECKAS] BEPOSITHOCTb.

IloBTOpEHME.

IlepeyeHb TeM MPOEKTOB M UCCJIEIOBATEIbCKHUX PadOT
Pemmenue 3a1a4 ¢ 5KOHOMUYECKHUM COJIEpP’KaHUEM Ha MPOLIEHTHI.
«JIronu He 0HOOPAIOT OTpULIATENBHBIX YKced. ..» (Pa3BuTHe MOHATHA YKCTa)
O npouCcxX0XKIEHNU HEKOTOPHIX T€OMETPUUECKUX TEPMUHOB U MOHSITHH.
Kpenutsl — MuGBI 1 peabHOCTb.
Maremartuka Ui UCKyCcCTBO (Ha puMepe padoT XyJ0KHUKOB)
Ot apudmeruku k anredpe. (IIpoucxoxxeHre 1 OCHOBHbIE TTOHATHUS aNreOphl)
Pemenne ypaBuenut B Jlpesneit Unauu, I'penun, Kurae.
Oynkuuu. Bugsl pynkuuit. I'padukn.
Ot anredpbl putopuueckoi k anredpe cumBoinueckoi (Beenenue OykBeHHOI
CHUMBOJINKH, OCHOBHBIX 3aKOHOB JI€HCTBUI)
10.  CrapunHple MaTEeMaTHYCCKUE DPA3BICUCHUS W JNCUCTBHUS HaJA alreOpandecKuMH
BBIPQKECHUSIMH.

CoNO~LNE



TemMaTnueckoe IIAHKPOBAHME

Tema KosunuyecTBo 4yacos
IToBTOpeHue Kypca anredpsl 8 Kinacca 3
ParpoHaibHbIe HEPABEHCTBA M MX CHCTEMBI 16
CucreMbl ypaBHEHUH 15
UYucnoBble QyHKIMU 25
ITporpeccun 16
DeMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEH 12
O06o0maroiee MOBTOPEHUE 15




KanenaapHo - TeMaTn4eckoe IJIaHUPOBaHUE Y4eOHOI0 MaTepuraJia 1o ajareope

9 kaace
Ne Ha3Banue pa3nesia u TeMbl Hara IIpumeyanue
YPOK NpoBeJAeHus M0 (omucanue
a miany/ gpakr. NPUYHH
KOPPEKTHPOBKH
J1aT)
1. [ToBTOpenue Kypca anredpsl 8 Kinacca 02.09
2. [ToBTOpEeHHE Kypca anredpsl 8 Kiacca 05.09
3. BxoaHast koHTpOJbHAs paboTa 07.09
4, Jlunelinble ¥ KBaJipaTHBIC HEPABEHCTBA 09.09
S. JIuneiiHble ¥ KBaJpaTHbIE HEPABEHCTBA 12.09
6. JIuneiiHble ¥ KBaJpaTHbIE HEPABEHCTBA 14.09
7. PannonanpHbIC HEpaBEHCTBA 16.09
8. PannonanpHbIC HEpaBEHCTBA 19.09
9. PanmonansHbie HEpaBEHCTBA 21.09
10. PanmonanbHbIe HEpaBEHCTBA 23.09
11. PanmonanbHbIe HEpaBEeHCTBA 26.09
12. MHoOeCTBa U OTllepaliy HaJ HOUMU 28.09
13. MHoOeCTBa U Ollepaliiy HaJ HUMU 30.09
14. MHoxecTBa 1 oniepaliy HaJl HUMH 03.10
15. CucreMsbl palliOHaIbHBIX HEPABEHCTB 05.10
16. Cucrembl paMOHaIbHBIX HEPABEHCTB 07.10
17. Cucrembl paMOHaIbHBIX HEPABEHCTB 10.10
18. CucreMsl pallMOHaIbHBIX HEPABEHCTB 12.10
19. Koumponsnan paboma Ne 1 17.10
20. OCHOBHBIC ITOHATHS, CBI3aHHEBIC C CUCTEMaMH 19.10
yYpaBHEHHIA U HEPABEHCTB C JIBYMS
MePEeMEHHBIMH
21. OCHOBHBIC TTOHSTHS, CBSI3aHHBIC C CUCTEMaMH 21.10
YpaBHEHUI U HEPABEHCTB C IBYMs
MePEeMEHHBIMH
22. OCHOBHBIC ITOHATHS, CBI3aHHEBIC C CUCTEMaMH 24.10
yYpaBHEHHIA U HEPABEHCTB C JIBYMSI
MIePEMEHHBIMHU
23. OCHOBHBIC ITIOHATHS, CBSI3aHHEBIC C CUCTEMaMH 26.10
YpaBHEHUI U HEPABEHCTB C IBYMs
MePEeMEHHBIMHU
24. MeTo/bl pelieHust CUCTEM YpaBHEHUN 28.10
25. MeTo/bl pelieHust CUCTEM YpaBHEHUN 07.11
26. MeTo/bl pelieHust CUCTEM YpaBHEHUN 09.11
217. MeTto/1b1 pelIeHnsl CUCTEM YPAaBHEHUN 11.11
28. CucreMbl ypaBHEHHH KaK MaTeMaTH4YECKHE 14.11
MOJIEJIA PEANBHBIX CUTYALI
29. CucreMbl ypaBHEHHUH KaK MaTeMaTH4YECKHE 16.11
MOJIEJIA PEANbHBIX CUTYAINI




30. CucTtembl ypaBHEHUH KaK MaTEMaTHYCCKHE 18.11
MOJIEITN PeATbHBIX CHTYaIllui

31. CucTtembl ypaBHEHUH KaK MaTEMaTHICCKHE 21.11
MOJIEII PEATbHBIX CHUTYaIlui

32. CucreMbl ypaBHEHUI KaK MAaTeMaTH4YECKHE 23.11
MOJIEJIA PEAIbHBIX CUTYALIUI

33. Konmponsnas paooma Ne 2 25.11

34. Ornpezerenre YucaoBo PyHKITUH. 28.11

35. OO6nacth onpeseneHus, 001acTh 3HaAYCHU N 30.11
byHKIIUN

36. OO6uacTh onpeeneHus, 00JIacTh 3HAYCHHMA 02.12
byHKIIUN

37. OO6nacth onpeeneHus, 001acTh 3HaAYCHU N 05.12
byHKIUHA

38. CrniocoObI 3a1anus QyHKIUU 07.12

39. CrniocoObI 3a1anus QyHKIIUN 09.12

40. CaoticTBa (yHKITUI 12.12

41. CgoiicTBa (yHKIMH 14.12

42. CaoticTBa (QyHKIUI 16.12

43. CsaoticTBa GyHKIUI 19.12

44, YeTHble U HEYETHBIE PYHKIINH 21.12

45. UYerHble ¥ HEUETHBIE (YHKIINN 23.12

46. UYerHble 1 HEUETHBIE (YHKIIUN 26.12

47. Konmponvnas paboma Ne 3 28.12

48. Oyukimu y = x™,n € N, ux CBOMCTBa U 11.01
rpaduxu

49. Oynkiuu y = x™,n € N, ux cBOWCTBa U 13.01
rpaduxu

50. Oyukimu y = x™,n € N, ux CBOMCTBa U 16.01
rpaduxu

51. Oyukimu y = x™,n € N, ux CBOMCTBa U 18.01
rpaduxu

52. Oyukiuu y = x~ ", n € N, UX CBOWCTBA U 20.01
rpaduxu

53. Oyukimu y = x~ ", n € N, UX CBOWCTBA U 23.01
rpaduxu

54, Oyukiuu y = x~ ", n € N, UX CBOWCTBA U 25.01
rpaduxu

55. ®ynkimsa y = \/x, ee cBoiicTBa 1 rpadHK 27.01

6. ®ynknus y = V/x, ee cBOHCTBa U rpaduk 30.01

57. ®yukuusa y = /x, ee cBoiicTBa U rpaduk 01.02

58. Koumponvnaa paboma Ne 4 03.02

59. YucioBbIe MOCIEN0BATEIBHOCTH 06.02

60. YucnoBbIe ITOCIEA0BATEILHOCTH 08.02

61. YucIioBEIE TTOCIEN0BATEIHHOCTH 10.02




62. YucII0BBIE ITOCIEN0BATEIBHOCTH 13.02

63. Apudmerrdeckast mporpeccus 15.02

64. Apudmerrdeckast mporpeccus 17.02

65. Apudmerndeckas mporpeccus 20.02

66. Apudmerndeckas mporpeccus 22.02

67. Apudmerrdeckas mporpeccus 24.02

68. ['eomeTpuueckas nporpeccus 27.02

69. ['eomeTpuyeckas nporpeccus 01.03

70. ['eomeTpuueckast mporpeccus 03.03

71. ['eomeTpuueckast mporpeccus 06.03

72. ['eomeTpuyeckas nporpeccus 10.03

73. ['eomeTpuyeckas nporpeccus 13.03

74. Konmponsnas paboma Ne 5 15.03

75. Komb6unaropusle 3amnauu 17.03

76. KomOunatopHbie 3amaun 20.03

17. KomOuHaTopHbie 3amauu 22.03

78. CrarucTrka — 1u3aitH nHGOpMaIu 24.03

79. CrarucTrka — 1u3aitH nHGOpMaIu 03.04

80. [Ipocreiimive BeposSTHOCTHBIC 3a/1a41 05.04

81. [Ipocreiimive BeposSTHOCTHBIC 3a/1a41 07.04

82. [Ipocreiimme BepoSATHOCTHBIC 3a/1a41 10.04

83. DKCIepUMEHTaIbHBIE TAHHBIE U BEPOATHOCTU 12.04
COOBITHIA

84. OKCHepUMEHTAJIbHBIE IaHHbIE U BEPOATHOCTH 14.04
COOBITUH

85. OKCHepUMEHTAIbHbIE TaHHbIE U BEPOATHOCTH 19.04
COOBITHIA

86. Konmponvnas pavoma Ne 6 21.04

87. O6o06maroiiee TOBTOPEHHUE. 24.04
HucnoBsle BEIPAKECHMUS.

88. O06o06maroree TOBTOPEHHUE. 26.04
AnreGpanyeckue BbIpaXeHHs.

89. O06o061aroiiee TOBTOPEHHUE. 28.04
OyHKIMYU U TpaduKy.

90. O6o06maroniee TOBTOPEHHUE. 03.05
OYHKIMH U TpadUKH.

91. O06o06maroree TOBTOPEHHUE. 05.05
VYpaBHEHHS U CUCTEMBI YPABHEHUM.

92. O06o06maroiiee TOBTOPEHHUE. 08.05
YpaBHEHHUS U CUCTEMBI YPaBHEHUH.

93. O06o06maroiiee TOBTOPEHHUE. 10.05
HepaBeHCTBa M CUCTEMBI HEPABEHCTB.

94, O06o06maroree TOBTOPEHHUE. 12.05
HepaBeHCTBa M CUCTEMBI HEPABEHCTB.

95. O06o06maroiiee TOBTOPEHHUE. 15.05

TekcToBrIe 3a1a49M.




96. O6o0maromiee MOBTOPEHHE. 17.05
TekcToBBIE 3a1a4H.

97. O6o0maroriee MOBTOPEHHE. 19.05
ApudmeTrdeckas ¥ TeOMETpHYCCKas
POTPECCHH.

98. Ilpomesricymounan ammecmayusn 22.05
(konmponvnas paboma)

99. HToroBoe moBTOpEHHE. 24.05




