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Ilnannpyembie pe3yibTaThl OCBOCHHS Kypca BHEYPOYHO#H JeATebHOCTH

1. TlpeaMeTHbIE pe3yIbTATHI:

Yuamuiics HayduTcs B 9 Kkiacce (WS HCHONB30BAHMS B NOBCEJHEBHOM JXU3HH WU
obecredeHUs] BO3MOXHOCTH YCHEITHOTO IIPOJIOJDKEHHs 00pa3oBanyst Ha 6a30BOM ypOBHe):
JeMEeHThI TEOPHH MHOKECTB H MATEMATHYECKOil JJOTHKH

® OnepupoBars Ha 06a30BOM YpPOBHE MOHSTHSIMH: MHOXECTBO, JJIEMEHT MHOXECTBA,

MOIMHOKECTBO, TIPUHAUIEKHOCTH;

3aJ1aBaTh MHOXKECTBA NIEPEYMCIICHHEM HX 3JIEMEHTOB;

HAXOJMTh NepecedeHre, 00he[UHEHNE, TOMHOXKECTBO B IPOCTEAIIUX CHTYAIHAX;

OIEPHPOBaT Ha 0a30BOM YpPOBHE MNOHATHAMM: OMNpEJENeHWE, aKCHOMa, TeopeMa,

JI0Ka3aTenbCTBO;

® [PHUBOJUTE IPUMEPH] M KOHTPIPUMEDHI ISl IOATBEPIKACHHUS CBOUX BHICKA3HLIBAHHIA.
B noBceHeBHOH XKH3HH U NPH U3YUCHHH APYTHX NPeAMETOB:
® TWCMONB30BATE Tpauyeckoe MpeNCTABICHHE MHOXECTB JUls ONHCAHHS PEeaIbHBIX
IPOLECCOR M SBICHUM, DU PENICHUH 33124 APYTUX yUeOHBIX PEMETOB.
Yucna
e OmnepupoBars Ha 6a30BOM yYpOBHE HOHSTHSMHA: HATYPaibHOE YHCJIO, LENOE UHCIO,
OObIKHOBEHHAs Apo0b, mecaATHdHAs Apobb, cMemansas Apo6h, PAHOHAILHOE YHCIIO,
apr(METUUCCKHH KBaJpaTHbINA KOPEHD;
HCIIOJIE30BaTh CBOMCTBA YUCE)l M IPABUIIA JICHCTBHI IPH BEINOIHEHHUY BEIYHUCIICHHI;
HCII0JIb30BaTh MPH3HAKU JEITMMOCTH Ha 2, 5, 3, 9, 10 npH BHIMOIHEHUH BEMHCICHUN H
PEIIEHHH HECIOKHBIX 3a/1aY;
BBLINONHATE OKPYIJICHHE PAHOHATBHBIX YHCENl B COOTBETCTBHH C IPABHJIAME,
OLECHHMBATH 3HAYCHUE KBAJPATHOTO KOPHS U3 MONOXKHATENHHOIO TIENIOr0 YHCla;
pacno3HaBaTh PAHOHAIBHBIE U HPPANMOHAIBHEIEC YHCIIA;
® CpaBHHBATH YKCJIA.
B noBceaneBHOM XKM3HH W NPH H3y9eHHN APYIHX MPEIMETOB:
® ONIEHWBATh PE3YNbTATHI BEITACIICHUI DY PEIICHAY NPAKTHIECKHUX 3aa;
® BBIIOJHATE CPDABHEHHE YHCEN B PEATBHBIX CHTYALHSIX;
® COCTaBIATE YHMCIOBBIC BBIDAKEHMS IIPH pelNIeHHH TNpPakTHYECKHWX 3a/ad W 3a1ad U3
JpYruX y4eOHBIX MPEIMETOB.
ToxnecTrennbIe NpeodpazoBanus
® DBBIIONHATE HECHOXHEIE MNpeo0pasoBaHMs /IS BEMHCICHHS 3HAYEHMH YHCIOBBIX
BLIDKEHUH, CONEPXKAIIMX CTENEeHH ¢ HATypalbHBIM IIOKAa3aTelleM, CTEHEHH ¢ LEIbIM
OTPHILIATENLHEIM TIOKA3aTeIeM;
® BBIIOJNHAT HECIOXKHBIE MPEOoOpa3OBaHMsS MENBIX BHIPAKEHHMN: PacCKPHIBATE CKOOGKH,
NPUBOIMTE NONOOHEIE ClIAracMEIE;
® HCHONB30BaTh (OPMYNHl COKPAIICHHOTO YMHOXEHHs (KBazpaT CyMMBI, KBajpar
Pa3HOCTH, PA3HOCTh KBAJIPATOB) /ISl YIPOIIEHHAS BEIMHCIICHHI 3HAYEHWH BEIPAKCHH;
® BBINONHATH HECTIOXKHbIE NPeodpasoBanus TPOOGHO-THHEHHEIX BHIPAKEHUH H BBIPaKEHHUIT
C KBaIpaTHHIMH KOPHSMH.
B noBceqneBHO# JKH3IHA H IPH H3YYeHHN APYTHX NPEIMETOB:
® [OHMMAaTh CMBIC]I 3allUCH YHCIIA B CTAHIAPTHOM BHJE;
® OnepupoBaTh Ha 6a30BOM yPOBHE NOHSTHEM «CTaHAAPTHAS 3AMHCH YHCIIAY.
YpaBHenusn u HepaBeHCTBA
e OmnepupoBaTs Ha 0a30BOM YpOBHE NOHSTHIME: PaBEHCTBO, YHCIOBOE pPaBEHCTBO,

YPaBHCHHE, KOPEHb YpaBHEHMS, peIICHHWE YPaRHEHMS, YMCIOBOE HEpPaBEHCTBO,

HEPaBEHCTBO, PEeLlICHHE HEPABEHCTBA;

IIPOBEPATH CIPABEIMBOCTE YHUCIIOBEIX PABEHCTB ¥ HEPABEHCTB;

pemarh THHEHHBIE HEPABEHCTBA M HECIIOXKHBIE HEPABEHCTRA, CBONAIIHECS K IMHEHHBIM;
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pemaTh CHCTEMBI HECIIOKHBIX IMHENHBIX YPaBHEHU, HEPABEHCTB;

IIPOBEPATH, ABIAETCS JIHM JJAHHOE YHCIIO PEIICHAEM ypaBHEHUS (HCPaBEHCTBA);
pemaTh KBaJipaTHbIC YpaBHEHHUS N0 (opMyNie KOpHEH KBaAPAaTHOrO YpaBHEHHMS
1300paXkaTh pEelICHHs HEPAaBEHCTB M MX CHCTEM Ha YHCIIOBOM IPSIMOI.

B noBceHeBHOI KM3HH U IIPH H3YYeHUH APYTHX NPEIMETOB:

COCTAaBIIATE M PEIIaTh JIMHEHHBIE YpDAaBHEHHUS NpPU PELICHMM 3aJa4, BO3SHHKAIONMIHX B
ApYTHX y4eOHBIX IPeIMETaXx.

DyHKmn

Haxonuts 3na4uenve GyHKIOWH IO 33JaHHOMY 3HAYEHHIO apryMEHTa;

HaXOJWTh 3HAYCHHE apryMEHTa IO 3aJaHHOMY 3HAYEHHIO (DYHKIHH B HECIOXKHBIX
CHTyaIusx;

OIPENEIATh TONOXKEHHE TOYKH II0 e KOOpAHMHATaM, KOOpAHMHATHI TOYKM [0 €€
IOJIOXKEHHIO Ha KOOPJMHATHOH MIIOCKOCTH;

10 rpapuKy HaxoIuTh 00NACTH ONpEIENCHHA, MHOXKECTBO 3HAYECHMH, HyMH (QYHKIHUH,
NPOMEXYTKH 3HaKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHus u yOsBanus, HauboIbIIee U
Ha¥MeHblIee 3HaYeHUs (DYHKIIAHT;

CTPOHTH rpaduK THHSHHOH QyHKIHH;

NpOBEPsATH, ABJIACTCA JIM AaHHBIM rpaduk rpaduxoM 3amanHOM (GyHKIuEM (THHEHHOM,
KBaJIpaTHIHOH, 00paTHO IPOOPUHOHAILHOCTH);

OTIpeJeNsITh NPUOIKEHHbIE 3HAYCHHS KOODJMHAT TOYKM IEpecedeHHs TrpaduKoB
bysxmii;

OIIEPHPOBATH Ha 0a30BOM yPOBHE MOHATHAMM: IIOCIENOBATENHLHOCTh, apHdMeTHIeCcKas
IPOrpeCCHsi, FEOMETPUYECKAs TIPOrPECCHS;

pematk 3ana4d Ha IPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh MNONyYeH
HETIOCPEICTBEHHBIM MOIcUeTOM Oe3 nprumenenus GopMyin.

B noBcenseBHo# KH3HA ¥ NPH H3YYCHNUH IPYTHX MPEIMETOB:

HCTIONB30BATL IpaUKA PEaNbHBIX MPOLECCOB M 3aBHCHMOCTEH IS ONPEHEIeHHS HX
CBOMCTB (HaWOONbIIME W HAUMEHBIIME 3HAYCHHS, IPOMEXYTKH BO3DACTAHHA H
yObIBaHWs, 00JACTH NONOKUTENBHBIX B OTPAIATENBHBIX 3HAYCHHH 1 T.I1.);

UCTIONB30BaTh CBOHCTBA JWHEHHOW (YHKIMM M ee rpaUK IpH pEIICHHH 3a7ad H3
IAPYTHX y4eOHBIX IPEIMETOB.

CrarucTiKka H Teopun BepOSTHOCTeH

ViMeTh mpe/CcTaBNeHHe O CTATHCTHYECKUX XapaKTEpPHCTUKAX, BEPOSTHOCTH CIIyqaifHoro
COOBITHS, KOMOMHATOPHBIX 33139aX;

pelaTe NpocTeiiie KOMOWHATOPHBIE 3ajlaYd METOJOM IIPSMOTO M OPTaHH30BaHHOTO
nepebopa;

NPE/ICTABIIATE JaHHBIC B BHJIE TaOIMII, HarpaMm, rpadukos;

UMTaTh HHGOPMALUIO, IPE/ICTABIECHHYIO B*BH/IC TAOIMIIEL, JUarpaMMsl, rpaduKa;
OTPENENATE OCHOBHBIE CTATHCTUYCCKUE XAPAKTEPHCTHKH IMCIIOBLIX HAGOPOB;

OLEHHMBATH BEPOATHOCTH COOBITHS B IIPOCTEHNINX CITyYasx;

HUMETh NPE/ICTaBICHUE O POJIM 3aK0HA OOJIBIINX 9HCEN B MACCOBBIX SBJICHHSX.

B noeceaneBnoil JKH3HH H NPH W3yYeHHH APYTHX MPEAMETOB:

OLCHUBATH KOJMYECCTBO BO3MOXHBIX BAPHAHTOB METOAOM epebopa;

MMETB NPE/ICTABICHAE O POIIM NPAKTAYECKH JOCTOBEPHBIX H MAOBEPOSTHEIX COOBITHIA;
CpasHHBAaTh OCHOBHBIC CTATHCTHYECKUE XapPaKTEPHCTHKH, IIONyYEHHBIE B IIPOIECCE
peIleHus MPAKNAIHOM 3aa4H, U3YIEeHHUSI PEATBHOIO SBIICHHS;

OLICHUBATH BEPOATHOCTD PEANIbHBIX COOBITHH M SBICHHUHM B HECIIOXKHBIX CHTYALHSX.

TexcroBbie 3252491

Pemars HeECNOXHBIE CIOXKETHEIE 3afaqd pasHbIX THIIOB Ha BCE apuMETHYECKHE
JIelicTBUS; '



® CTPOHTH MOJENb YCIOBHSA 3aia4d (B BuAe TaGIMIbl, CXeMBbl, PUCYHKA WIH YPaBHEHHS), B
KOTOpOM JaHbl 3Ha49€HWs [BYX M3 TPEX B3aMMOCBS3aHHBIX BEIHYMH, C LENBIO IOHCKA
pelIeHus 3aayn;

® OCYIIECTBIIATH CIHOCOD MOWCKA PEIICHHSA 3aJa4H, B KOTOPOM PacCyXACHHE CTPOUTCS OT
yCIOBHSA K TpeOOBaHUIO WM OT TpeOOBaHHA K YCIIOBHIO;

COCTaBJIATH IJIaH PEeIICHHMs 3a/1a9H;

BBIJICJIATH STAIBI PEIICHAA 3aJa9H;

HHTEPIPETHPOBATh BHMHCIHTENbHBIC PE3yNbTATHl B 3a/lade, WCCIEN0BATh MONyYEHHOE
pelieHue 3a1a4u;

e 3HATh pa3IM4yHe CKOPOCTEH OOBEKTa B CTOSMEH BOAE, NPOTUB TEYECHUS U MO TEUYCHHIO
peK#H;
pelnaTts 3a/1a4H Ha HaX0XK/IeHHEe YacTH Yuciia ¥ YHCiIa 110 ero JacTu;
peInaTth 3aladM pasHBIX THNOB (Ha paloTy, Ha MOKYIIKHM, Ha JIBMIKCHHE), CBA3BIBAIOIIHX
TPH BEJIHYMHBL, BBIACIATE 3TH BEIMYMHEI ¥ OTHOLICHUS MEXAY HUMH;

® HaxXOQUTh NPONEHT OT YHCJA, YHCIIO IO MPOIEHTY OT HEro, HAXOAWTh TPOLESHTHOE
CHHJKEHHE MM NIPOLEHTHOE MOBBIICHHE BEIHIAHBL;

® pemIaTh HECIIOKHBIE JIOTHYECKHUE 3a/1a9y METO/IOM PacCyKIeHHH.

B noBceHeBHOMH JKM3HH W NPH H3Y4YeHNH JPYrHX NPeAMETOB:

® BBIIBUIaTh IHIIOTE3BI O BO3MOKHBIX NPEEIbHbIX 3HAYCHAAX HCKOMBIX B 33/1a49¢ BEJIHIHMH

(menath NPUKUIKY).
I'eoMeTpuyueckne Gpurypnl

e Omnepuposars Ha 6a30BOM ypOBHE NOHATHAAMH IEOMETPHYECKHUX QUTYD;

® u3BJeKaTh HH(YOPMAIMIO O reoMeTpHIecKuX (Hrypax, IPeACTABICHHYIO Ha YEPTEXkKax B
SIBHOM BHJIE;

® [PHMEHATH Ul PELICHHA 3aa4 FeOMETPHYECKHE (DAaKTHI, €CIH YCIIOBHS WX TIPAMEHEHHS
3afiaHHl B SIBHO# (opme;

® pemark 334aYd HA HAXOXICHHE TICOMCTPHYECKMX BENMYMH 1O ofpazmam wim
AJITOPUTMAM.

B nopceHeBHOM *KW3HH M NIPH H3y4YeHUM IPYTHX NPEIMETOB:

® MKCOONB30BATH CBOMCTBA TIEOMETPHYECKMX (HIyp IS pelieHWsi THIOBBIX 3ajad,

BO3ZHHKAIOIMHX B CATYAlMIX MMOBCETHEBHON JKHU3HH, 3a]]a4 PAKTHYECKOTO COAEPIKAHMSL.
OrnHomenus

e OnepupoBarh Ha 0a30BOM ypOBHE IOHATHSIMH: PaBEeHCTBO (QHIYp, paBHBE (GUIYpSHI,
PaBEHCTBO TPEYTONBHUKOB, HAPAJUIENLHOCTE NPIMBIX, NEPHEHIUKYISIPHOCTh MPSMBIX,
YTJIBI MEXY MPSAMBIMH, IEPICHIUKYJISAP, HAKJIOHHAS, IPOESKIIH.

B noBcenHeBHOl KU3HM ¥ NPH H3Y9EHHH APYTHX NPEIMETOB:
® HCHONB30BAaTh OTHOUICHHS ISl PEIICHHS POCTEHINAX 3224, BO3HAKAIOMHUX B PEATHLHON
*KH3HH. ’
V3Mepenns ¥ BoIYHCICHHS
~® BbIONHATE H3MEPEHME ITHH, PACCTOAHAMN, BEIHYHH YIJIOB, C OMOIIBIO HHCTPYMEHTOB
IUI U3MEPEHUI JUIHH | YTJIOB;

® [pPAMEHATH (OPMYJIHl NEpUMETpa, IUIOMAAM H 00beMma, IIOmANd HOBEPXHOCTH
OTACIBHBIX MHOTOTPAHHMKOB IIPDH BBIYMCJICHHAX, KOT/Ia BCE J[AHHBIE HMEIOTCI B
YCIIOBHH;

e [puMeHATh TeopeMmy Ilubaropa, 0a30Bble TPUTOHOMETPHYECKHE COOTHOLICHHUS IS
BBIYHCIICHAA UIAH, PACCTOSHMH, TIIOMA/EH B IPOCTEHINNX CITyJasX.

B noBceHeBHOl KU3HN M IIPA H3YYEHHUH JPYTHX NPEIAMETOB:

® BBMYHUCIATE PacCTOSAHHS HA MECTHOCTH B CTaHNAPTHBIX CHUTYallWsiX, IUIOMAAA B
IPOCTEHIINX CIIy4asx, IPAMEHATH QOPMYIIEI B IIPOCTEANIMX CHTYAUSX B IOBCEIHEBHOH
KHU3HU.



I'eomeTpuuecKkue NOCTPOCHHS
e U3obpaxars THNOBBIe MIOCKHE GEryphl H (Urypel B NPOCTPAHCTBE OT PYKH H C
TIOMOIIBIO HHCTPYMEHTOB,
B noBceaHEeBHOM *KHU3HH H NPH H3YYCHHH APYTHX NpeIMeTOB:
e  BHIONHATH NPOCTEHINHE IOCTPOSHNUS HAa MECTHOCTH, HEOOXOMMEIE B PeaIbHOM JKU3HM.
I'eomeTpruuecKue npeobpasopanus
e Crpouts QUrypy, CAMMETPHUHYIO JaHHOH (UTYype OTHOCHUTENHHO OCH ¥ TOYKH.
B noBceJHEBHOM KH3HA W NPH H3YYeHHH JPYIHX NpPEAMeTOoB:
® pAcmO3HABATH JBIDKEHHE OOBLEKTOB B OKPYXKAIOLIEM MHUPE;
e pacmo3HaBaTh CHMMETPHUHBIC (QUIYPBI B OKPYKAKOLIEM MUpe.
BexTopbl H KOOPAMHATHI HA IJIOCKOCTH
e Omnepuposars Ha 0a30BOM ypOBHE NOHSATHIMH BEKTOP, CyMMa BEKTOPOB, IPOH3BE/ICHUE
BEKTOpa Ha 9HCJI0, KOOPAMHATHI Ha II0CKOCTH;
e ompenensTh NPUOIMKEHHO KOOPIMHATEI TOUKH IO €€ M300paXeHUIO Ha KOOPIMHATHON
IIOCKOCTH.
B noBceHeBHOM KH3HU W IPH M3YYEHHH APYIUX NPeIMeTOB:
® JCIONH30BATh BEKTOPH JJIA pEIICHWs MPOCTEHINMX 3a1a4 Ha ONpEACNeHHe CKOPOCTH
OTHOCHUTEJIBHOTO JBHIKCHHSI.
HcTopus MaTeMaTHKH
e OnuceBare OTJENBHBIC BBITAIOINMECS PE3YNbTAThl, MOJYYEHHBIE B XONE Ppa3BUTHS
MaTeMaTHKH KaK HayKH;
® 3HATHL NPUMEPH MATEMATHYECKUX OTKPHLITHH M HX aBTOPOB, B CBA3H C OTCYECTBEHHOU U
BCEMHPHOH HCTOPHEH;
e MOHMMATH POJIb MaTEMaTHKH B pa3uTuH Poccun.
Meroapl MATEMATHKH
e BrifupaTe mOAXOASIIMI M3YYEHHBIA METON U pEHICHWS W3YYCHHBIX THIIOB
MaTeMaTHYECKHX 3a/]1a4;
o [lpuBomuTh NpUMEpHl MaTeMaTHYECKMX  3aKOHOMEPHOCTEH B  OKpyXaromei
JNEHCTBUTENBHOCTH M IIPOU3BENCHHAX HCKYCCTBA.

Vyamuiics TIOXYYHUT BO3MOXKHOCTh HAYUHTHCA B 9 Kiiacce [Jisl YCIENHOro MpoAODKEHHS
o6pa3oBaHus Ha YriyOJl€eHHOM YPOBHE:
DJIeMeHThI TEOPHH MHOXKECTB H MATEMaTHYECKOH JTOTHKH

e (Cpo60aHO ONEPUPOBATH MOHATUSMH: MHOXECTBO, XapaKTePHCTHKA MHOMKECTBA, JJICMCHT
MHOXXECTBa, IIYyCTOE, KOHEYHOE HM OECKOHEYHOE MHOMECTBO, IOAMHOMECTBO,
NpAHAIJICIKHOCTH, BKIIOYEHHE, PABEHCTBO MHOXKECTB, CIIOCOOHI 3a/1aHie MHOKECTBA,
3aJaBaTh MHOJKECTBA pa3HBIMU CIIOCODaMH;

TIPOBEPSATH BHIMOIHEHHE XapaKTEPHCTHYEPKOTO CBOMCTBA MHOXKECTBA,
cBOOOIHO OMEPHUPOBATH MOHATHUSAMM: BBICKA3bIBAHME, HCTHHHOCTL H JIOXKHOCTB
BHICKA3bIBAHHMSl, CJIOKHBIE M MPOCTHIC BBICKA3bIBaHWS, OTPHIAHWE BHICKA3bIBAHMIA,
HCTHHHOCTh M JIOKHOCTh YTBEDKACHHS M €ro OTpHIaHH#A, Olepanud Hajg
BBHICKa3bIBAaHASAMM: ¥, WIH, HE; YCJIOBHbIEC BHICKa3bIBaHH (MMILTHKALHH );
® CTPOHTH BHICKA3bIBAHKS C UCIIONH30BAHUEM 3aKOHOB aNreOphl BHICKA3bIBAHHKH.
B noBceIHEeBHOM JKN3HH H NPH M3Y9CHNM JPYrHX NPeAMETOB:

® CTPOHWTH pacCyXeHHs Ha OCHOBE HCIIOIb30BaHU IIPABHIL JIOTHUKH;

e JCIOJB30BaTh MHOXKECTBA, ONECPALUA C MHOKECTBAMH, HX rpaduyeckoe NpeAcTaBICHAE
JUIsl ONACAHKS PEATHHBIX IPONECCOB U ABJICHAHN, DK PELICHHH 3aa4 JApYruX y4eOHBIX
IPEIMETOB.

Yucaa
e (Cpo00oJHO ONEpUPOBAaTh MOHATHAMH: HATypalbHOE YHCIIO, MHOMKECTBO HATYPalbHBIX

YHcesl, Hel0oe YHCII0, MHOXECTBO IECJBIX YHCEI, 0OBIKHOBEHHAA J],pOGB, ACCATHYHAA
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Ipo0b, CMEIIAHHOE YHCIO, PAIHOHATBHOE YHCI0, MHOXKECTBO PAllMOHANBHBIX YHCEI,
UppAlMOHAIGHOE YHCJIO0, KOPEHh CTEINEHHM N, JCHCTBUTENBHOE HHCIO0, MHOXECTBO
JIEMCTBUTENBHBIX UYHCEJl, IeoMeTpHYecKas WHTEpIpeTalus HaTYpalbHBIX, IeNbiX,
palMOHATBHEIX, NeHCTBHTENBHBIX YHCE];

NOHMMATh ¥ OOBACHSTH Pa3HHUIy MEXIY NMO3HIUOHHOH M HEMO3MIMOHHOM CHCTEMaMU
3aIHCH YHCEIT;

IIEPEBOIUTH YHCTIA U3 OJJHOR CHCTEMBI 3alUCH (CHCTEMBI CUMCIIEHNS) B APYTYIO;
JIOKa3BIBaTh ¥ WCIIONB30BaTh IPH3HAKK AenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmer 1
NPOU3BECHHS YKCES P BRITOIHEHUA BRIYHCIICHHUHN H PENICHHUH 3a/1aY;

BBIIOJIHATH OKDYTJICHHE PpAlMOHATBHBIX H HPPANHOHAIBHBIX YHCE] C 3aJaHHOM
TOYHOCTBIO;

CpaBHUBATH JIeUCTBUTEIbHbIE YHCIIA PA3HBIME CIOCOOaMMU;

YIIOPS/IOYMBATD YHCIIA, 3AUCAHHBIE B BH/IE OOLIKHOBEHHOH M IECATHIHOM Jpo6H, uuca,
3alKCAHHbIE ¢ UCIIONB30BAHMEM apH(QMETHYECKOTO KBapaTHOTO KOPHS, KOPHEH CTerneHu
Oonmbine 2;

mpaxomuts HOJ] u HOK wumcen pasHbiMu cnoco0aMu M MCHONB30BATh UX NIPH PEIIEHHH
3a1ay;

BBINIOJIHSTH BEIYACICHHS B IpeoOpazoBaHusi BRIPaXKEHU, coJepKamuX JCHCTBUTEIbHEIE
YHCJIa, B TOM YHKCJIe KOPHU HATYPAIBHBIX CTEIEHEH.

B noBceHeBHOM JKHIHU U NPH WIYYECHHUH JPYTHX INpeIMeTORB:

BHINOJIHATE W OOBACHATH pE3yNbTaThl CPAaBHEHHS pe3yJbTaTOB BBIYHCICHHH IIPH
peIeHUY NPAaKTHYECKHUX 3a/iad, B TOM UYHCle NPUOMMKEHHEIX BEYUCICHUH, HCIONb3Ys
pa3Hbie CocO0E! CPABHEHHI,

3aMUChIBaTh, CPABHUBATH, OKPYINISATh YHCJIOBBIC JAHHBIE pEAIbHBIX BEIHYHH C
UCIIOJIE30BAHAEM PA3HBIX CHCTEM M3MEPEHHS;

COCTABJIATh W OLEHWBATH PA3HBEIME CIOCO0aMM YHCIIOBBIE BBIPKEHHUS NPU PEIICHUH
NpaKTHYECKUX 33124 U 3a7a4 U3 APYruX y4eOHBIX IPEIMETOB.

ToxaecTBEeHHALIE npeoﬁpa:wnanﬂn

CB06OIHO ONEPUPOBATh MOHSTHAMY CTENECHH C NENbIM B APOOHBIM NOKa3aTeNeM;
BBITTOJIHSTH J0Ka3aTeNbCTBO CBOMCTB CTENEHH C LEJIBIMHE K APOOHBIMH TOKa3aTeIsIMHU;
OTIEpUPOBATh NOHATHAMH «OIHOWICH», «(MHOTOWICH», «MHOTOWIEH C OJHOMU
[EPEMEHHON)», «MHOTOWIEH C HECKOJBKHMMM I€PEMEHHBIMH», KO3(PQHIHCHTHI
MHOTOWICHA, «CTaHIapTHAs 3aliCh MHOTOWIEHAY, CTENEHb OJJHOWICHA H MHOTOYJIEHA;
cBOOOJHO BIAJETH NpHEeMamMu NpeoOpa3oBaHUS NENBIX M APOOHO-pAMOHANBHBIX
BEIPDAXEHW;

BHITIOJNIHATh Pa3NIOKEHHe MHOTOWICHOB HA MHOXHUTENW pasHbIMH crnocobamu, ¢
HCIIONE30BaHHEM KOMOMHAIMH pa3TMYHBIX IPUEMOB;

HCIIOIB30BaTh TeopeMy Buera u Teopemy, obOpartHyio Teopeme Bmera, mis momcka
KOpDHEH KBaJparHOI0 TpEXWieHa W MAjf pelIeHHs 3a7a4, B TOM YHCIE 33434 C
napamMeTpaMy Ha OCHOBE KBaPaTHOTO TPEX4IeHa;

BBHITIONHATH JEICHHE MHOTOYIEHA HA MHOTOYJIEH C OCTATKOM;

JIOKa3bIBaTh CBOMCTBA KBAJAPATHEIX KOPHEH ¥ KOPHEH CTENICHH N,

BBHIMOJIHATS NPeoOpa3oBaHUs BBHIPAKEHUM, COAEpKAUIMX KBafpaTHBIE KOPHH, KOPHH
CTEIEHHU n;

CBOOOJHO OIEPHPOBATH IOHATHSAMH «TOXIECTBO», «TOXIECTBO HA MHOMECTBEY,
«TOXIECTBEHHOE IIPeo0pa3oBaHue);

BBHIOIONHATE  Pa3MuHble NpeoOpasoBaHUS  BBEIPAXKEHMN, COIEpPKAMMX  MOZIYIIH.

(=) =

B noBceHeBHOM KAIHA U MPH H3YYeHHAHN APYTHX NPeIMeTOB:



BBINOJNIHATE TIpeoOpa3oBanus ¥ AeHCTBHS C OYKBEHHBIMH BHIDAXEHWSMM, YHCIOBBIC
K03} QUITMEHTH KOTOPHIX 3aIlACAHEI B CTAH/IAPTHOM BHJIE;

BBINONHATE PeoGpa3oBaHus PAlHOHANBHBIX BHIPAXKECHHH NPH PENICHHH 3amad JPYTHX
y4eOHBIX IpEeIMETOB;

BBINOJIHATE NPOBEPKY IPaBAONOA00HS DU3HIESCKMX M XUMHYECKHX (OPMYJ Ha OCHOBE
CpaBHEHHS pa3MepHOCTEN U BaNCHTHOCTEH.

VpaBHenus u HEPABEHCTBA

CBoOomHO oOmepHpoOBaTh MOHATHSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIBHEIC
YPaBHEHHS M HEPABCHCTBA, YpaBHEHME, ABISIOMICECS CIIEICTBHEM APYIOro ypaBHEHHH,
YPaBHCHUS, PABHOCUJIbHBIC HA MHOXKECTBE, PABHOCHIBbHBIE Ipe0Opa3oBaHus ypaBHEHUI;
pemarh pasHsie BHIbI YPABHEHHN M HEPABEHCTB M X CHCTEM, B TOM YHCIE HEKOTOPLIE
ypaBHeHUs 3 ¥ 4 cTeneHel, ApoOHO-paMOHANBHEIE H UPPAMOHATLHEIE,

3HATh TeOpeMy Buera juis ypaBHeHui CTENIEHH BHIIE BTOPOIA;

NOHHMATh CMBICTT TEOPEM O pPaBHOCHIBHBIX M HEPABHOCHWIBHBIX IMPeoOpazoBaHMIX
YPaBHEHHMI U YMETh UX IOKA3BIBATE;

BIAJETh PasHBIMH METOJAMH DPELICHHSI YPAaBHEHHH, HEPaBEHCTB M MX CHCTEM, YMETh
BBIOMPATH METOI PEIeHUs H 060CHOBEIBATE CBOM BEIOOD;

HCIIOJIB30BaTh METOJ MHTEPBAJNOB JUIs PEINEHUs HEPaBeHCTB, B TOM 4HCIE APOOHO-
PalMOHANBHBIX M BKIIIOYAIOIIHX B €05 HPPallHOHATLHEIE BHIPAKEHNS;

pemars anreOpandeckue ypaBHEHHS H HEPaBEHCTBA H UX CHCTEMBI C TapaMeTpaMH
anrebpandecKuM ¥ rpadhHIeCKuM METONAMHY;

BJIAJICTh PA3HBIMH METONAMM JI0KA3aTENILCTBA HEPABEHCTE;

peliaTs ypaBHEHUS B LIENBIX YHCIAX;

u300paxaTh MHOXECTBA Ha IUIOCKOCTH, 3a/[aBaeMbIe YPABHEHUSIMY, HEPABEHCTBAMH U X
CHCTEeMaMH.

B noBceneBHOI XKU3HM W IPH H3y4eHHN APYTHX NPEIMETOB:

COCTaBIATE W PEIIaTh yYPAaBHCHHS, HEPABEHCTBA, MX CHCTEMBI NPH PENICHHH 3a1qad
JOPYTHX Y4eOHBIX MPEAMETOB;

BBIIOJHATE  OLEHKY IPABIOMOAOOUS pe3yNbTaToB, IONY4aeMbIX NPH pPEMICHHH
Pa3JIMYHBIX YDABHEHHH, HEPABEHCTB ¥ MX CHCTEM IIPH PEIICHMH 3a7ad JApYyTHX y4eOHBIX
IIPEMETOB;

COCTaBJIATE ¥ PEINATh YPABHCHUS M HEPABEHCTBA C MAapaMETPaMM IIPH PEIICHHH 3a1ay
JpYrux yueOHBIX MPEIMETOB;

COCTaBIATh YPABHCHHME, HEPABEHCTBO HIM HX CHCTEMY, OIHCHIBAIOIIME pPEATbHYIO
CHTYaIHIO WA NIPUKJIA/IHYIO 33/1a4y, HHTEPIPETHPORATH TTONYYEHHEIE PE3yIBTATEL

OyHKIHA

CBoGomHo onepupoBaTs MOHATHSMHE: 3aBHCHMOCTb, (DYHKIMOHAJBHAS 3aBHCHUMOCTb,
3aBHCHMas ¥ HE3aBUCHMAs NEPEMEHHBIE, (QyHKIHMS, Ccrnocobbl 3ananus (yHKIHH,
apryMeHT W 3Ha4YeHHe QYHKIHUH, 00NacTs ONpENeNeHHs W MHOXKECTBO 3HAUCHUS
dynkuun, HymM (yHKIEM, OPOMEXYTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTD byHKIHH,
HaHOOIbIIIeE i HAMMEHBINEE 3HAYCHNs, YETHOCTH/HEUETHOCT (YHKIIHH, NEPHOUYHOCTE
(ynxuwun, rpagux QyHKIUE, BepTHKANBHAS, TOPH30HTAILHAS, HAKIOHHAS ACHMIITOTEL;
rpauK 3aBHCHMOCTH, He SBJITIOMeNcs PyHKIHEH,

CTPOMTH rpadukd GyHKIUWH: TUHEHHON, KBaIpaTHYHON, JpoBHO-TMHEWHOM, CTENEeHHOMH
TIpH PasHBIX SHAYCHHAX MOKA3ATEIS CTENEHH, ) - |4|;
HCTIONB30BaTh NpeobpasoBanns rpaduka Gyskumy , - ; (x) A1 IOCTPOEHHS rpaduKoB
DYHKUHH § - 47 (kx + 5)+ ¢ 5

AHAITM3UPOBATh CBONCTBA (GyHKIMIA 1 BUA rpaduKa B 3aBHCHMOCTH OT apaMeTpoB;
CBOOOJHO  ONEPHPOBATL  NOHATHAMH:  I[OCIEOBATENBHOCTh,  OIPaHHUEHHAS
I0CJIEN0BAaTCIIEHOCTE, MOHOTOHHO Bo3pacraromas (yObIBaromas) MHOCIIEN0BATEIBHOCT,
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Opefen  NOCHeJOBATENBHOCTH, apupMeTHYecKas IPOTPECCHS, TeOMeTpHYecKas
OpPOrpeccHusl, XapaKTePUCTHIECKOE CBOMCTBO apH(MeTHdyecKod (reoMeTpudecKon)
TIPOTPECCHU;

HCIIONB30BaTh METO/I MATEMATHYECKOM MHIYKLHH Ul BEIBOAA GopMyI, A0OKa3aTelsCTBA
PaBEHCTB H HEPABEHCTB, PENICHNS 3a/1a4 Ha JEIHMOCTE;

HCCJIEZIOBATE TIOCNE0BATENbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

pemiath KOMOMHMPOBaHHBIE 3ajayd Ha AapUQMETHYECKYI0 M TIEeOMETPHYECKYIO
IpPOrPECCHH.

B noBcenHeBHOI KHU3HE H IpH HIYYCHHH IPYrUX nMpeaMeToRB:

KOHCTPYHMPOBATh M HCCIENOBATh (YHKIHH, COOTBETCTBYIOIME PEANBHBIM IpoOIeccaM U
SIBICHUSIM, HHTEPIPETUPOBATE IOTyYEHHbBIE Pe3yJbTaTEH B COOTBETCTBUM CO CTIEIU(DUKOM
HCCJIElyeMOro0 NPOLECCa HIIH SBICHHUS;

UCTIOJIB30BATh TpaQuKK 3aBHCHMOCTEH IS HCCIENOBAHMS PEANBHBIX IIPOIECCOB H
SIBJICHU;

KOHCTPYMpOBaTh M HCCIE€NOBaTh QYHKUMH 0NpPH DPEIIeHHH 3a4ad APYTHX y4eOHbBIX
NpPEIMETOB, HHTEPIPETHPOBATh MONYYCHHBIE PpE3yNbTaThl B COOTBETCTBHU  CO
crenu(pukoit yueGHOro mpeaMera.

CraTucTHKa M TeOpHS BEPOSTHOCTEl

CB060IHO ONEpHpOBaTh NOHATUSMHA: CTOJOYATHIE W KPYrOBblE JUATPAMMEI, TAGIHIEI
JaHHBIX, CpelHee apu(METHYECKoe, MeAHaHa, HAMOONIbIIee W HAWMEHbIIEe 3HAYCHUS
BBIOODKY, pasMax BEIOODKH, JMCHEPCHS H CTaHIApPTHOE OTKIOHEHWE, Clydalinas
H3MEHIHBOCTE;

BbIOMpaTh Hambonee yHOOHEIA Croco0 mpencraBieHHs HHMDOPMALMH, aIeKBATHEI ee
CBOMCTBAM M II/ISIM aHaJIN3a;

BBIYHCIIATE YUCIIOBBIE XapaKTEPHCTHKU BEIOOPKH;

CBOOOZIHO OMEpHpOBATh TOHATHAME: (DAKTOPHAT YHCNA, MEPECTAHOBKH, COUETAHHSI U
pasMelneHns, TpeyroabHuk Ilackans;

CBOOOAHO OMEPHPOBATh MOHATHAMY: CIIyYalHBIA ONBIT, CIydalt B BEIOOD, WCHIBITaHUE,
OIEMEHTAPHOE CIy4YaiiHOe COObITHE (HCXON), KIIACCHYECKOE ONpEE/ieHHe BEPOSTHOCTH
CIy4adHOro  COOBITHA, ONIEpalUM HaJ CIydalHBIMH COOBITHAMH, OCHOBHBIE
KoMOuHATOpHEIE HOPMYIIBI;

cBOGOJHO OTEPUPOBATH MOHATHAMH: CIIyYalHBINA ONBIT, Cy9alHBIH BHIOGOD, HCIBITAHNE,
IEMEHTAPHOE CIIyYakHOe COOBITHE (HCXOZ), KIaCCHYEeCKOe ONpE/eeHHE BEPOATHOCTH
CIy4aiHOr0 COOBITHA, ONepauWy HaJ CIyJallHBIMM = COOBITHSIMH, OCHOBHBIC
KOMOHMHATOpHEIE (OPMYJIEI;

3HaTh OPUMEPHl  CIOy4alHBIX BENMYMH, W BBMUCIATE HMX CTATHCTHYECKHE
XapaKTEPUCTHKH;

HCIIOJIB30BaTh (POPMYITEI KOMOHHATOPHKH DY PElICHAN KOMOMHATOPHBIX 38/1a4;

peIIaTh 331a9M Ha BBITHCIICHHE BEPOATHOCTA B TOM YHCIIE C HCIOIB30BAHAEM (OPMYIL.

B noBcenHeBHOM JKH3HA ¥ IPH W3y9eHHH APYTHX OPEAMETOB:

TNPEJICTaBIATE HH(GOPMAIIHIO O PeaNbHBIX MPOLECCAX M SBISHUSIX CIIOCOGOM, a/IeKBATHRIM
€€ CBOMCTBAM U IeNU UCCIIENOBAHNUS;

aHAIIM3MPOBATh ¥ CPABHMBATE CTATHCTHYECKHE XapaKTEPHCTHKY BHIGOPOK, TOMYYEHHBIX
B IIPONECCE PEIIeHHs MPHKIAJHON 3a1a4y, M3Y9CHMS PEalbHOTO SBJECHHUS, PEIICHHS
3a71a4¥ U3 IPYruX y9eOHBIX IPEJIMETOB;

OLEHUBATh BEPOSTHOCTH PEAILHBIX COOBITHI ¥ SIBICHHH B Pa3/IMYHBIX CHTYaLHsiX.

TexcroBbIe 327291

PemaThr npocTele W CIIOXKHBIE 3a0ayd, a TAKOKe 3a0a9d IIOBBIIICHHOMH TPYAHOCTH H
BEIJIENIATE MX MATEMaTHYECKYIO OCHOBY;

pacIo3HaBaTh Pa3HbBIC BUABI H THIIB! 3a/1aY;
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® HCHOJNBE30BaTh Pa3sHBEIE KpaTKHE 3alMCH KAK MOJEIH TEKCTOB CIOXKHBIX 337a9 M 3a1a4
MOBBIIICHHOM CJIOJKHOCTH i1 MOCTPOCHHS IOMCKOBOM CXEMBI W pEIICHHsA 3anad,
BHIOMpATh ONTHMANGHYIO Ui paccMaTpHUBAaeMOi B 3ajade CHTYalldH MOJIENb TEeKCTa
3aa4y;

® pa3uuaTh MOJEJNH TEKCTA M MOJIENb PEIICHHS 3a/jaul, KOHCTPYHPOBAThH K OJHOH MOJIeNH
PeIeHHs CI0XKHBIX 33/1a4 pa3Hble MOJIENM TEKCTa 3a/1a4H;

e 3HATH U NMPUMEHATH TPHU CHOCOOA MOUCKA peleHus 3a1a4 (0T TpeOoBaHusA K YCIOBUIO U
0T ycrioBHs K TpeboBanuo, KOMOMHUPOBAHHBIH );
MOJIEJIUPOBATE PACCYIKACHUS [IPH IIOKCKe pelleHyd 3a1ad ¢ IOMOMIEBIO rpad-cxeMsl;
BBIJICJISTh TAlbI PENICHUS 3aa49H H COZIEPAKAHUE KAX/IOr0 ATara;
YMETh BHIOMpaTh ONTHMAJBHEIA METOJ PEIIeHHs 3ala9d W OCO3HABAaTh BHIOOP METO.a,
paccMaTpHBaTh pa3NMYHBEIE METOZBI, HAXONWTH pa3HBIE pEIIeHHus 3a4add, eclid
BO3MOXHO;
AHAIM3UPOBATE 3aTPYAHEHHUS TIPH PEIICHUH 33713,

e BHIIOJHATH paziHuHbie MpeoOpasoBaHUA MPEUIOKSHHOH 3ajaud, KOHCTPYHPOBAThH
HOBEBIE 33/1a4u¥ U3 AaHHOH, B TOM 9ucie oOpaTHEIE;

® MHTEPHPETHPOBATH BHIYUCIHUTENBHBIC Pe3yJIbTaThl B 3a]a4e, MCCIIEIOBaTh MOJIYUYEHHOE
pelieHue 3a1a4u;

® V3MEHSTH YCIOBHE 3aa4 (KOJMYESCTBEHHLIE WM KAYECTBEHHBIEC NAHHEIE), HCCIEJ0BaTh
H3MEHEHHOE Mpeobpa3oBaHHOE;

® aHAJM3WPOBATH BCEBO3MOXKHBIE CHTYAllH¥ B3aHMHOIO PACIONOKEHHS JBYX OOBEKTOB H
W3MEHEHWE UX XapaKTepPUCTHK IIPH COBMECTHOM JBWDKCHHHM (CKOPOCTB, BpeEMS,
paccTOsHHE) NpH PEIICHHH 33/(a4 Ha ABHIXKCHHE JBYX OOBEKTOB KaK B OJHOM, TaK H B
OPOTHUBOIIOJIOXKHBIX HANPABIICHHAX, KOHCTPYHPOBATh HOBHIE CHMTYallMH HAa OCHOBE
H3MEHEHU YCIIOBHi 3a/1aukl IPH ABHXKEHUH IO PEKE;

® HCCIENOBaTh BCEBO3MOXKHEIE CHTYallWW I[P PEIICHHWH 33[0a9 HA [BIDKEHHME IO peKe,
paccMaTpHBaTh Pa3HBIE CHCTEMBI OTCUETA;
pemars pazHoo0pa3Hble 3a1a49l KHA YaCTHY;
pemats ¥ 060CHOBLIBATH CBOE pellicHHE 3a[a4 (BBIICIATH MATEMAaTHYECKYIO OCHOBY) Ha
HaXO)K/ICHHE YaCTH YHCIIA M YACHA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICHA Jpo6H;

® O0BICHATE HASHTUYHOCTh 3a/1ad PasHBIX THIIOB, CBA3BIBAIONIMX TPH BENWYMHEI (Ha
paboTy, Ha MOKYOKH, HA JBI)KCHHE), BBIIENIATH 3TH BEJIMYHHBl ¥ OTHOIIEHHS MEXIY
HUMH, NPHMEHATP KX IIPH DEHICHWM 3a1a4, KOHCTPYHpPOBATh COOCTBEHHBIE 3amay
YKa3aHHBIX THIIOB;

® BIA[ACTh OCHOBHHIMM METOJAaMH DpEIIeHMs 3a[ad Ha CMECH, CIUIABHL, KOHIEHTPAIWH,
HCIIONIb30BaTh MX B HOBBIX CHTyalWsX [0 OTHOIIEHHIO K W3Y4YEHHBEIM B IIpOLECCE
o6yqyenus;

® pemark 3aaYd Ha OPOLEHTHL, B TOM YHGIE, CIOKHBIE MPOLEHTH ¢ O0BOCHOBAHHEM,
HCIIOJIB3Ys Pa3HbIE CIIOCO0b;

® pemarh JIOrMYECKUE 3a[a4y Pa3sHBIMH Cnoco0aMM, B TOM YHCIE, ¢ JByMs OJI0KaMu H ¢
TpeMsi 6JI0KaM¥ JTAaHHBIX ¢ MOMOIIBIO TA0JIHII;

® pelnarh 3aJa4y 10 KOMOWHATOPDHKE M TEOPHH BEPOSTHOCTEH Ha OCHOBE MCIOJIBL30BAHMS
H3Y9ICHHBIX METOJOB M 00OCHOBHIBATH PENICHHUE;

® DpellaTh HECIIOXHBIC 3aa9M [0 MAaTEMaTHIECKON CTATHCTHKE;
OBJIaJIETh OCHOBHBIMH METONAaMH PpEIICHHS CIOKETHBIX 3ama4: apu(MEeTHUCCKUi,
anreOpaudeckuii, mepebop BapHaHTOB, FeOMETPUYECKHH, rpaduYecKnii, IPUMEHSTE UX B
HOBBIX 110 CPAaBHEHHIO C H3YYECHHBIMH CHTYaIHsIX.

B noBcexneBHOM KH3HH H NIPH H3Y4YeHHH APYTHX NPEIMETOB:

® KOHCTPYMPOBarb HOBBLIE JUIA JAHHOW 3a7laud 3alauyHble CHTYallMH C YIETOM pPEealbHbIX

XapaKTEPUCTHK, B YaCTHOCTH, IPH pEIICHMH 33ja4 Ha KOHIIEHTPAIlHW, YYHTHIBATH
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IUNIOTHOCTH BEINECTBA; PElIaTh M KOHCTPYMPOBAaTh 3aJlayd Ha OCHOBE pPAacCMOTPEHHS
peaNbHBIX CHTYalHi, B KOTOPHIX He TpeOyeTcs TOYHEIH BEIYUCIHTENLHEIM Pe3ybTar;

e peInarh 3aJaYM Ha ABHXKEHHE 110 PpeKe, pacCMaTpPHBas pa3Hbie CUCTEMBI OTCYETA;

® KOHCTPYHMpOBaTh 3aadHBIC CHTyalllH, NPHOIKCHHEIC K pealbHOM JIEHCTBUTENBHOCTH.

I'eomerpuyeckue purypoi

e (CpobomHOo omepupoBaTh TIEOMETPHYECKMMH IIOHATHAMH IPH pEIIeHMH 3aia4y M
NPOBE/IEHAN MAaTEMaTHIECKUX PACCYK/ICHMIA;

® CaMOCTOSTENHHO (POpMyIMpPOBaTh ONpENENICHHUS TreoMeTpudYecKuX (uryp, BBIIBHTATH
THNOTE36l O HOBBIX CBOWCTBAaX M NPH3HAKAX reOMETPHYECKHX (QHryp u 0O0OCHOBEHIBATH
WM OIIPOBEpraTh HX, 0000mars MM KOHKPETH3HPOBATh Pe3yibTaThl HA HOBHIE KJIACCHI
¢uryp, NpoBOAWTH B HECIOXKHBIX CIy4asx Kiaccupukammio (GuUryp mo pasnuyHbM
OCHOBaHHMSIM;

® HCCENOBaTh YEPTEXKH, BKIIIOYAs KOMOMHANMU (HTyp, H3BICKATh, HHTCPIPETHPOBATh H
npeoOpa3oBEIBATH HH(POPMALIHIO, IPEACTABICHHYIO Ha YepTeXKax;

e pemats 3a7auM TEOMETPUYECKOr0 COJIEPXKAHUS, B TOM YHCIE B CHTyamusX, KOrma
aNTOPATM pEHICHHsS HE CJENYeT SBHO W3 YCIOBHS, BBINONHATH HEOOXOIUMEIE s
pelieHus 3a/laud  JOUONHHUTENBHBEIE IOCTPOCHHUS, MCCIEN0BaTh  BO3MOMKHOCTH
NPUAMEHEHHUS TeopeM U (GopMy Ui perieHus 3a1ad;

e (bopmymEpPOBaTH M JOKA3HIBATh NTEOMETPHYECKHAE YTBEPIKICHHUS.

B nmoBceHeBHOM KA3HU ¥ NPH W3YYeHHH APYTUX NPEeAMETOB:

® COCTaBISTh C MCIONB30OBAHUEM CBOMCTB IEOMETPHYECKHX (UIyp MareMaTHyecKue
MOJENH JUId PpEINCHHS 3aad NPakTHYeCKOro XapakTepa W 3afad M3 CMEXHEIX
JMCIKILIMHE, HCCIEN0BATh NOTy4EHHBIE MOJIENH i HHTEPIPETUPOBATh PE3YIbTAT.

OrHomenus

e Bianers NOHATHEM OTHOIICHHS KaK METANPEIMETHBIM;

e CBOOOJHO ONEPHPOBATH NOHATHAMHM: PABEHCTBO (QUIyp, paBHBIE (UIYDHI, PAaBEHCTBO
TPEYTOIBHUKOB, IAPAIIENbHOCTD IPSAMBIX, NEPOEHANKYIAPHOCTD MPSIMBIX, YTIIBI MEXKIY
NPAMBIMH, TIEPIEHANKYIIAP, HAKIOHHAsS, IPOEKIHs, oxobue Guryp, nomobHsie GUryphl,
nono0GHBIE TPEYTOJIBHUKY;

® HCOOJIb30BAaTh CBOMCTBA MOJ00MS M paBeHCTBa (PUTyp NIPH PEINCHUM 3a/1a4.

B noBcenHeBHO# JKA3HY H MPH H3YICHUH IPYTHX NPEAMETOB:

® HCIO/Ib30BaTh OTHOMICHMS Ul IIOCTPOCHHS M HCCIIENOBAHHUS MAaTeMaTHYECKUX MOJEINeH

00BEKTOB peanbHOM KH3HHU.
H3mepenus ¥ BLIMHCICHHS

e CpobogHO OmEpHpOBaTh NOHATHSAMH [UIMHA, IUIOWAAb, O0BEM, BENMYMHA YIia Kak
BEJIMYAHAMH, HCIIOIb30BaTh PABHOBEIMKOCTh H PABHOCOCTABICHHOCTH IIPH DEHICHHUHU
3ajla4 Ha BBIYHCIICHHE, CAMOCTOATENBHO INONYYaTh M KCIONB30BATh (DOPMYIBI IS
BBIMUCIICHHH 1Iomajed u 006emMoB Quryp, cBoOGOHO ONEPHPOBATH IHPOKUM HAGOPOM
dopMyn Ha BBMHCICHHE NMPH pEMICHWH CIOXKHBIX 3344, B TOM YHCIEC M 3a7ad Ha
BBIYHMCIICHHE B KOMOMHANWAX OKPY)XHOCTH ¥ TPEYrOJBHHKA, OKPYXHOCTH M
YETHIPEXYTOJILHUKA, 4 TAKXKE ¢ IPEMEHEHHEM TPHIOHOMETPHH;

®  CaMOCTOATENBHO (POPMYIMPOBATH FHIIOTE3bI M IPOBEPATH HX AOCTOBEPHOCTS.

B noBceiHeBHO# JKA3HA H NPH H3YYEHAN APYTHX NPEIMETOB:

e cB0oOOAHO ONEpHPOBaTE (POPMYIIaMH IIPH PENIEHHH 3a/1a9 B PYTUX y4eOHBIX IIpeaMeTax

4 [IpH NIPOBEICHUH HEOOXOAMMBIX BHIYHCIICHHH B PEATbHOM XKHU3HH.
I'eomeTpryeckHe MOCTPOCHUS

e OnepHupoBarh NOHATHEM HAOOPA 51EMEHTOB, ONPEACISIOIIHX TeOMETPHIECKYIO DUTYpY,

® RBIa/eTh HAOOPOM METONOB NOCTPOSHH UPKYJIEM H JIMHEHKOM;

® IIPOBOJUTH AHAJIN3 U PEATM30BIBATE STANBI PEIEHHs 3a/1ad Ha IIOCTPOCHHE.

B noBceaHeBHOM KH3HA H NPH W3Y4YeHHH PYTHX NPEIMETOB:
® BLINOJNHATH IOCTPOCHHUS HA MECTHOCTH;
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OLICHUBATH Pa3Mephl PeAIbHBIX 00BEKTOB OKPYKAOIIEr0 MHpA.

IIpeobpazosanus

OnepupoBaTh JBHKCHHAME U IPeoOpa3oBaHUsIMHA KaK METANpPEIMETHBIMYU MOHATHAMMU;
ONepUpoBaTh IOHATHEM JBWXEHWS M Ipeobpasosanust momoGma wisi 0OOCHOBaHWH,
cBOOONHO BIAJETh IIPHEMAMH TOCTPOCHHS (GUIYp C NOMOIIBIO [BHXKEHUH u
npeobpasoBanms NOAOOWS, a TakKe KOMOMHAUMAMM JBHKESHHUH, JIBHOKEHHH W
npeobpa3oBanuii;

HCIIONB30BATh CBOMCTBA JABIDKCHNN W mpeobpasoBaHuii 11 MpoBeeHHs 000CHOBaHUS U
JI0Ka3aTeIbCTBA YTBEPXICHHH B TEOMETPHH H APYTHX y4eOHEBIX IpeAMETax;
[OJTE30BATHCS CBOMCTBAMH JIBMKEHHU#H U mpeoOpa3oBaHuil NpH PEIIEHHH 33124,

B noBceHeBHOM )KU3HE H IPH M3YYeHHM JPYTrHX MpeIMeTOB:

IIPEMEHATH CBOMCTBA ABMKSHAN ¥ IPAMEHATE ONOOHE ISl NOCTPOSHHH ¥ BEMHCIICHAH].

Bem‘opu H KOOPAHHATEI HA IJIOCKOCTH

CB0o6oHO ONEpHPOBAaTh NOHATHAMH BEKTOP, CYMMa, PasHOCTh BEKTOPOB, IPOU3BE/ICHHE
BEKTOpa HA YHCJIO, CKaJspHOE IPOM3BEACHHE BEKTOPOB, KOODAMHATEI HA IUIOCKOCTH,
KOOpIHMHATHI BEKTOPA;

BJIAJIETh BEKTOPHBIM H KOODAMHATHBIM METOJOM Ha IUIOCKOCTH /IS PEINCHUs 3a7a4 Ha
BHIYHMCIICHHE H J0Ka3aTe/IbCTBA;

BBIIOJHATE C I[IOMOIIGI0O BEKTOPOB H KOOPAMHAT JOKa3aTEIBECTBO H3BECTHHIX €MY
reoMeTpuueckux (akToB (CBOMCTBA CPEIHUX JIMHAM, TEOPEM O 3aMEYaTeNIbHBIX TOYKaX 1
T.1.) ¥ TOJIy9arh HOBEIE CBOHCTBA U3BECTHRIX (UTYD;

HCIIOJIG30BaTh ypaBHEHUsS (uryp Ui pelleHus 3a1ad ¥ CaMOCTOATENBHO COCTaBIATh
ypaBHEHHUS OT/ETHHBIX IUIOCKUX QUryp.

B noBce HEBHOM MXH3HHE W NPH H3YYeHHH APYTAX NPEeAMETOB:

ACIIONB30BATh TOHSTHS BEKTOPOB W KOOPAMHAT JJis pPeIleHms 3ajad 1o (Qusuke,
reorpaduy ¥ APYruM yaeOHBIM IpeaMeTaM.

Hcropus MareMaTHKH

[ToHmMaTh MAaTEMaTHKy Kak CTPOro OPraHW3OBAHHYIO CHCTEMY HAyYHbIX 3HAHWM, B
YaCTHOCTH BJIAJE€Th NPENCTABICHHAMY 00 aKCHOMATHYECKOM HNOCTPOCHHMM I'€OMETPHU U
NEPBUYHBIMA [IPEACTABJICHUAMH O HEEBKITMOBBIX T€OMETPHAX;

paccMarpuBarh MareMaTUKy B KOHTEKCTE MCTOPHH Pa3BHTHS LMBHJIM3ALMKH U HCTOPUH
Pa3BUTHS HAyKH, IOHUMATE POJIb MaTEMATHKH B passuTHu Poccun.

Mertoansl MATEMATHKH

2.

Brnasiets 3HAaHMSAMH O pa3IMYHBIX MeToAaX OOOCHOBaHHMS M ONPOBEPKEHHS
MAaTeMAaTHYECKUX YTBEPXKACHHHI H CaMOCTOSTEIEHO IPUMEHSTE UX;

BIIAJIETh HABBIKAMY aHAIM3A YCIJIOBHS 332491 ¥ ONPENCICHAS MOAXONAMUX sl PEIIEHUS
3aj1a9 U3YIEHHBIX METOZIOB HIIH HX KOMOHHALIHA;

XapaKkTepu30Barh  MPOM3BEICHUS  MCKYCCTBA € yYETOM  MAaTeMaTH4eCKHX
3aKOHOMEPHOCTEH B TNPHPOIE, HCIONB30BATh MATEMAaTU4YecKHe 3aKOHOMEPHOCTH B
CaMOCTOSITENNLHOM TBOPYECTBE.

JInuHOCTHBIE PE3YIbLTATHI:

Poccuiickas TpakIaHCKasi HACHTHYHOCTD (ATPHOTH3M, yBaxeHHe K OTeYecTBY, 4yBCTBO

OTBETCTBEHHOCTH M monra nepen Pomunoit). Oco3HaHHe 3THHYESCKOM NPHHAIEHKHOCTH, 3HAHUE
HCTOPHH, S3bIKa, KyJIBTYPhI CBOEI'O Hapo/ia, CBOEro Kpasi, OCHOB KyJIETYPHOTO HacJie/Ius HApOJIOB
Poccuu 1 4enoBeyecTBa.

[OTOBHOCTE W CIIOCOOHOCTH OOYYaIOIHXCH K CAMOPa3sBHTHIO H caM00Opa30OBaHHIO HA

OCHOBE MOTHBaIMH K OOyYEHHMIO W IO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH K OCO3HAHHOMY
BEIOOPY M TIOCTPOSHMIO AajibHEHIIel WHAMBHAyalbHOH TpaeKTOpuM obpasoBanus Ha 0ase
OPHEHTHPOBKY B MHUpE Ipodeccuii # mpodecCHOHATBHBIX IPEANOYTEHH M, C YIETOM YCTOHIMBEIX
MIO3HABATENLHBIX HHTEPECOB.
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— Pa3sBuToe MOpallbHOE CO3HAHME M KOMIIETEHTHOCTH B PELICHHM MOPAJIBLHEIX IpodiieM Ha
OCHOBE JIAYHOCTHOTO BHIOOpa, (OPMHpPOBaHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
TOBEJEHHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'0 OTHOIIEHHS K COOCTBEHHBIM ITOCTYIIKAM.

— CdopMHpPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHWA K YYEHWIO; YBaXKHTCIHHOTO
OTHOINEHHUS K TPYAy, HaJlMuMe ONbITA YHACTHs B COIMAIBHO 3HAYUMOM TpYe.

— CdopMHEpPOBaHHOCTH HENOCTHOIO MHPOBO33DEHHSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHsT HaykKd M OOIIECTBEHHOH TPAKTHKW, YYUTHIBAIOIIETO COIHAIBHOE,
KyJIBTYPHOE, A3BIKOBOE, [yXOBHOE MHOTr000pas3He COBPEMEHHOTO MUpa.

— Oco3HanHOe, yBaXUTEIHHOE H J0OPOKETATENFHOE OTHOLICHHE K APYTOMY YEIOBEKY, €ro
MHEHHIO, MHPOBO33PECHHUIO, KYNbType, A3BIKY, Bepe, I'paXHaHCKoW mno3unuu. ['0TOBHOCTH U
CHOCOOHOCTh BECTH JIHAJIOT C APYTUMHE JIFOABMH ¥ IOCTUTaTh B HEM B3aMMOIIOHMMAaHMS.

— OCBOEHHOCTH COIMATBHBIX HOPM, IIPaBWJI TIOBEACHHS, PoJiei U (OpM COLMANIBHOMN XKU3HH
B I'pynmnax U coobmecTBax.

— CodopmupoBaHHOCTH [IEHHOCTH 310poBOro M  OesomacHoro obpaza  KM3HHE;
HHTEPUOpHU3alys IpaBWl HHIAMBHIYAJIHGHOIO H KOJUIEKTHBHOIO O€30MacHOro IOBEJEHHS B
Yype3BhYadHBIX CHTYalUAX, YrPOXKAIOIUX H3HU ¥ 3J0POBBIO JIOJEH, IpaBUil MOBEACHUS HA
TPaHCIIOPTE ¥ Ha JOporax.

3. MeranpeaMeTHble pe3yibTarTbl:

PeryasraBubie YY [

— VYMeHHEe caMOCTOSTENBHO OIPEACIATh NEMH OOydeHus, CTaBUTh M (POPMYJIHpOBATH
HOBEBIE 3aJa4H B y4eOe M [103HaBaTEILHOMN JAEATENBHOCTH, Pa3BUBATh MOTHBBI B HHTEPECHI CBOEH
[I03HABAaTEIbHON NEATENEHOCTH.

— VYMeHHE CaMOCTOSATENFHO IUIAHWPOBATh IyTH JOCTH)KEHHS II€Niell, B TOM YHCIIE
IbTEPHATHBHEIE, OCO3HAHHO BHIOMpaTh Hanbonee 3¢ dexTuBHBIE CIOCOOBI PEIICHNS Y4eOHBIX 1
NO3HAaBaTEIbHBIX 3a1ad.

— YMeHHE COOTHOCHTH CBOW ACHCTBHS C IUIAHAPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJb CBOCH IEATEIBHOCTH B IIPONECCE MOCTHIKCHHS PE3YNIbTATa, ONPEACNSATH CIOCOGHI
ACHCTBHM B paMKax IPEIUIOKECHHBIX YCIOBHH M TpeOOBaHMi, KOPPEKTHPOBATH CBOM JICHCTBHS B
COOTBETCTBHY ¢ U3MEHSAIOLIEHCS CUTYaIlHEH.

— VYMeHHE ONIEHHBAaTH NPABHIBHOCTh BHIIONHEHHA Y4eOHOM 3amaum, coOCTBEHHEIC
BO3MOYKHOCTH €€ PeIICHUS.

— DBnagmenme oOCHOBaMH  CaMOKOHTPOJA, CAaMOOICHKH, IIPHHSTHS pENICHWHA W
OCYLIECTBICHHS OCO3HAHHOIO BRIOOpa B y4eOHOM U MMO3HABATENLHOHN JEATEILHOCTH.

Ilo3uaparennunie YV /[

— VYMenwe onpenensTh MNOHATHA, CO3/aBaTh OOOOLIEHWS, YCTAaHABIMBATL AHAIOTHH,
KIacCuUIAPOBaTh, CAMOCTOATENHFHO BBHIOMPATh OCHOBAHHS H KPHUTEPHH Ul KIAcCH(HKAIHH,
yCTaHaBIUBAaTh MPHYMHHO-CICACTBEHHBIE CBS3M, CTPOMTH JIOTHYECKOE PpacCyXKICHUE,
YMO3aKIIOYEHHE U IENIATh BHIBOIBI. ,

— YMeHHe co3/1aBaTh, IPAMEHSTH H IIPe00OPa30BHIBATH 3HAKH M CHMBOJIBI, MOJICITH W CXEMBI
IUIst perieHrs y9eOHBIX ¥ TO3HABATEIbHBIX 33/1a4.

— CwmeicioBoe urenue. OOywarommiicss CMOXKET HaXOJUTh B TeKcTe TpedyeMyro
uHpOpPMANMIO (B COOTBETCTBHH C LENSMH CBOEH JEATENHHOCTH); OPHEHTHPOBAThCS B
COJEPKaHUM TEKCTA, IOHUMATE LENOCTHBIN CMBICT TEKCTA, CTPYKTYPHPOBATH TEKCT.

— Pa3BuTHe MOTHBAIMH K OBJNAJEHHIO KyIBTYPOH aKTHBHOIO MCIIONBL30BAHHS CIOBAapel H
JPYTUX IOMCKOBEIX CHCTEM.

KommynukarnBabie YV

— YMeHHe OpraHHM30BBIBATH y4eOHOE COTPYIHHMYECTBO H COBMECTHYIO JIESTENLHOCTh C
y4UTENeM M CBEPCTHHKAMM; paboTaTh HHAMBHIYAIBHO U B TPYIINe: HAXOMUTH 00LIEe pelieHue U
paspeniath KOH(IMKTE Ha OCHOBE COTIACOBAHMS TIO3UIMI U ydeTa HHTEPEeCOB; POpMYIHPOBATE,
apryMeHTHPOBATh ¥ OTCTaUBaTh CBOE MHEHHE.
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— YMeHHE OCO3HaHHO WCIOJB30BaTh pPEdYEBHIE CPEJCTBA B COOTBETCTBUHM C 3a/adei
KOMMYHHKAL{H IS BHIP2KSHHUSI CBOMX YYBCTB, MBIC/IEH M MOTPeOHOCTEH /A IIIAHUPOBAHUSA U
PETYIIMM CBOEH IEATENBHOCTH; BIANCHHE YCTHOH M NMHCHMEHHOW PEYbIO, MOHOJIOTHYSCKOH
KOHTEKCTHOH pEYbIo.

— @opMUpOBaHME W  pa3BHTHE KOMIETEHTHOCTH B  00JacTH  WMCHOJIB30BAHHA
uH(pOPMAIIOHHO-KOMMYHHKAIMOHHBIX TexHonoru# (nanee — UKT).

KanenapHO-TeMaTu4ecKoe MIaHHPOBaHHE

Jara
I T Kon-Bo
ypoka s 9acoB ITnan. daxr.
/1
I geTBepTH
1 | AnreGpaudeckue BEIPKEHUS. Iensie 1 02.09.2023
BBIPAKECHHL.
2 | AnreOpandeckiue BBIpOKEHHA. PalnoHAIBHBIC 1 09.09.2023
BBIPAKCHHSL

3 | Anrebpanveckne — BoipaxeHmsa.  Llenmsle  H 1 16.09.2023
panHoOHANbHBIE BBIpAXKCHHdA. PelmeHwe 3amadq
MTOBBIIEHHON CIIOXKHOCTH.

4 - | Anrebpanveckue  BeipaxkeHus.  llempie m 1 23.09.2023
panyoHANbHBIE BbhIpaXKeHHA. Pemenme 3axau
TIOBBHIIIICHHON CII0XKHOCTH.

5 | IIpeobpa3zoBanne BhIpaKEeHUH, CO/ICPKAIAX 1 30.09.2023
MOJYIb.
6 | Pemrennme cucTeM — HENMHEWHBIX  ypaBHEHHUH 1 07.10.2023

cmocofaMyd  MOJCTAaHOBKM,  anreOpandecKoro
CIIOKEHHS, KOMOWHHPOBAHHBIM CIIOCOOOM.

7 | Pemmenme cucTeM — HENMHEHHBIX  YpaBHEHUM 1 14.10.2023
cnocoboM mombopa, 3aMeHBl IMEepeMEeHHBIX H
rpaduIecKuM CIIOCOOOM.

8 | Cucremsl HEMMHEHHBIX YPaBHEHHH NOBBIIEHHOR 1 21.10.2023
CIOMHOCTH. PemieHue HepaBeHCTB, COZAEpKAIIMX
CTEICHH.
Il geTBepTH
9 | Pemenne BO3BpaTHLIX ypaBHEHHIA. ) 1 11.11.2023
10 | Apudmernueckuii KOpeHb HATYpPAIBHOM CTETICHH. 1 18.11.2023
11 | IloraTHE PaBHOCHIBHOCTH yPaBHEHUH, HX CHCTEM 1 25.11.2023

U coBokynHocTeH. Pemenme — mpocTeHmmx
HpPalMOHANILHBIX YPAaBHEHHH.

12 | PasnuuHble METOBI PELICHHS CHCTEM YPABHEHHH. 1 02.12.2023
Pemrenue 3anad noBbIIEHHOH CIIOMHOCTH.

13 | CmocoOBsl pemieHust pa3iduHbIX HEPaBEHCTB. 1 09.12.2023
Pemnenwne 3a/1a4 MOBHINEHHOH CII0XHOCTH.

14 | Jlumeiinas ¢yExkmus w e& cpoiicrBa. ['paduk 1 16.12.2023
nuHEHHOH (QyHKIMH, YTIOBOM Ko3ddumeHt
bysKIUN. O6patHO  IPONOPLMOHANILHAS
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dyHKIHS U e€ CBONCTBA.

15 | Ksanparwunas ¢bynknus u e€ cBoiictpa. I'padpux 23.12.2023

KBaJIpaTHYHOH (DyHKIUH.
111 geTBEpTH

16 | Crenmennas ¢yHkmus u e€ cpoiictBa. [ 'paduku 13.01.2024
CTENICHHBIX QYHKIHH.

17 | YcraHOoBlIEHHE COOTBETCTBHS MEXIOY TrpaguKoM 20.01.2024
(GYHKUMU U €€ aHATUTHYECKUM 33/ JaHHEM.

18 | YpaBHenus npsMsIx, napabon, runepboi. 27.01.2024

19 | «CunrsiBanuey cBOMCTB QyHKIMH 1O e& TpaduKy. 03.02.2024

20 | YcTaHOBIIEHWE COOTBETCTBHS MEXIy rpaduxoM 10.02.2024
GOYHKOUHU U €€ aHATUTHYECKUM 33/JaHHEM.

21 | Onpenenenne apupMeTHIeCKOH " 17.02.2024
I€OMETPHYECKOM IPOrPECCHI.

22 | XapakTepHCTHYECKOE CBOMCTBO apH(METHUECKOMH 24.02.2024
U reoMerpuueckoi nporpeccuii. CymMma mepBbIX
9JICHOB.

23 | KomOuHEpOBaHHbIE 3aJa4d Ha MPOTPECCHH. 02.03.2024
Perenne 3a1a4 NOBBIIEHHON CIOXHOCTH.

24 |3amaus  HA  «CMeCHM M CIUIABEDY,  «HA 09.03.2024
KOHIIEHTpamuioy. Pemenne 3aja4 MOBBIIEHHOHN
CIIOXKHOCTH.

25 |3amaun Ha  mpoueHtel. PemeHwe — 3amay 16.03.2024
TIOBBIIIEHHOM CIIOKHOCTH.

IV gerBepTH

26 |3amaum «ma  pabory». Pemenme 3amau 06.04.2024
TIOBBIIIEHHOM CJIOMXKHOCTH.

27 | Moayns yucia, ero TeOMETPHYECKHH CMEBICH, 13.04.2024
OCHOBHBIE CBOMCTBA MOJTYJISI.

28 | 'eomeTpuueckwmii IPAKTAKYM. Teopema 20.04.2024
KOCHHYCOB B 33JIaHUSIX TTOBBIINIEHHOTO YPOBHSL.

29 | 'eomerpuyeckuii mpakTUKyM. TeopeMa CHHYCOB, 27.04.2024
3a/iaHys NOBBIIIEHHOIO YPOBHS.

30 | I'eomerpuueckuit MpPaKTUKYM. Pemenne 04.05.2024
TPEYTOJBHUKOB, 33JaHH NOBBIIIEHHOIO YPOBHS.

31 | T'eomerpuyeckuii mnpaktukyM. @opMmynasl mis 11.05.2024
HaXOXJICHYS TIONIaelt MHOrOYTOJIbHHKOB.

32 | T'eomerpugeckuii npaktukyM. CoOOFHOLICHHS 18.05.2024

MEXKJIy CTOPOHAMH M YTTIaMH TPEYTOIBHAKA.
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