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Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JIulmocmele, MemanpeOMemete u npedmemnbte pe3yiobmantbl
0CB0CHUA MamemMamuKu

JInuHocTHBIE:

1. ®opmupoBaHHe OTBETCTBEHHOI'O OTHOLLIEHUS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aronuxcsi K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBALIUU K 00yYEHUIO U
MO3HAHUIO, BBIOOPY JabHEHIIIEro 00pa3oBaHus Ha 6a3e OPUEHTHPOBKHU B MUpPE Ipodeccuii u
npodeccHoHANbHBIX MPEINOYTEHUI, 0CO3HAHHOMY MTOCTPOEHUIO WHANBUAYAIbHOMN
00pa3oBareIbHON TPAEKTOPUU C YUETOM YCTOMUMBBIX [103HABATEIbHBIX UHTEPECOB;

2. @®opMmupoBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIIECTBEHHON MPAKTHKH;

3. ®opMupoBaHHE€ KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTApIIMMHU M MIIAIIIUMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yaeOHO-
HCCIIEI0BATENHCKON, TBOPUYECKOM U IPYTHX BUAAX AEATEIHHOCTH;

4. YMeHue sICHO, TOYHO, TPAMOTHO M3J1araTb CBOU MBICIM B YCTHOM M MUCBbMEHHOW peyH,
MOHMMATh CMBICII TIOCTABICHHOW 3aJa4d, BBHICTPAUBATh APTyMEHTAIIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBHL;

5. KpuTU4HOCTH MBIIUICHUS, YMEHHE pACIO3HaBaTh JIOTMYECKH HEKOPPEKTHHIE
BbICKa3bIBaHMsI, OTJINYATh TUIIOTE3Y OT (aKTa;

6. KpearuBHOCTb MBIIUICHUS, UHULMATUBY, HAXOJUUBOCTb, AKTUBHOCTbH IPH pEIICHUU
reOMETPUUYECKUX 3a]1aY;

7. YMeHue KOHTPOJMPOBAaTb TMPOLECC M pe3yJabraT yuyeOHOW MareMaTrhuyecKoin
JEeSITEIbHOCTH;

8. CrocoOHOCTh K 3MOLIMOHAJILHOMY BOCHPUSATHIO MareMaTHUYeCKHX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUH;

MertanpenmerHble:

1. YMmeHune camMoOCTOSATENBHO IIAHUPOBATh aJbTEPHATUBHBIE ITyTH JOCTHIKEHUS LEJEH,
OCO3HAHHO BBIOMpATh Hanbosee A (PEeKTUBHBIE CIIOCOOBI PEIICHUs] YIEOHBIX W MMO3HABATEIBHBIX
3aza4;

2. YMeHue ocCylIeCTBISITh KOHTPOJb MO Pe3ylbTaTy M MO crnocoOy AEWCTBUS Ha YpOBHE
HPOU3BOJIBHOTOBHUMAHMS U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI;

3. YMeHue aieKkBaTHO OLIEHUBATh MPaBUJILHOCTh WM OIIMOOYHOCTh BBITOJHEHUS Y4eOHOM
3a7a4u, e€ 00bEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3SMOKHOCTH €€ peIleHus;

4. Oco3HaHHOE BJIa/IEHUE JJOTMYECKUMH JEUCTBUSAMU ONpeAETIeHUs MOHATUH, 00001IeHus,
YCTaHOBIICHUSI aHAJIOTU, KiIacCU(PUKAIlMU HA OCHOBE CaMOCTOSITENIbHOIO BbIOOpa OCHOBaHHMN U
KpUTEPUEB, YCTAHOBJIEHUS POJOBUIOBBIX CBSI3EH;

5. VYMeHue yCTaHaBIMBaTb IPUYMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTHh JIOTHYECKOE
paccyxeHne, yMOo3akitoueHue (MHAYKTUBHOE, I€yKTUBHOE U 10 aHAJIOTMH) U BBIBOJIBI;

6. YMeHue co3naBarb, IPUMEHATh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA,
MOJIETTH U CXEMBI JIJIs pellieHus] y4eOHbIX U TTO3HaBaTEeIbHbBIX 33/1a4;

7. YMeHue OpraHu30BBIBaTh Y4eOHOE COTPYIHHMYECTBO M COBMECTHYIO JAEATEIbHOCTH C
YUHTEIEeM M CBEPCTHUKAMU: OMpPENeNsATh IEeNIU, paclpenensaTh (yHKIUH U PO YYaCTHUKOB,
o01mue crnocodbl paboThl; yMEHHE padoTaTh B TPYIIE: HAXOAUTH OO0Ilee pelleHne U pazperarb
KOH(UIMKTBI Ha OCHOBE COINIACOBAHHUS TMO3WIMKA W yd€Ta HWHTEPECOB; CIYIIATh MapTHEPA;
(bopMynmupoBaTh, ApryMEeHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;

8. dopmupoBaHre W pa3BUTHE y4eOHOW W OOIIETIONH30BATEIHLCKOM KOMIETEHTHOCTH B
o0/lacTH  HUCMONB30BaHMs  HMH(MOPMAIIMOHHO-KOMMYHUKAlMOHHBIX  TexHonoruit  (MKT-
KOMIIETEHTHOCTH);

9. ®opMupoBaHue MEepBOHAYAIBHBIX MPEACTABICHUN 00 UAEAX U O METOAAX MaTeMaTHUKH
KaKk 00 YHUBEpCAJILHOM S3bIKE HAYKW W TEXHUKH, O CPEICTBE MOJCIUPOBAHUS SIBICHUN U
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IIPOLIECCOB;

10. YMeHMe BUIeTh MaTeMaTHUECKyIo 3a/1ady B KOHTEKCTe ITPOOIEMHOM CUTyaly B IPYIHX
JUCLUIUIMHAX, B OKPYXKAOILEH KU3HHU;

11. YMmeHue HaXooUTh B pa3IM4HbIX UCTOYHUKAX MH(POPMALMIO, HEOOXOIUMYIO Il pELICHUs]
MaTeMaTHYeCcKUX MpoOsieM, W MPEICTaBIATh €€ B MOHATHOW (opMe; MPUHUMATh PELICHUE B yCIIO-
BUSIX HETIOJTHOW ¥ M30BITOYHOM, TOUHOW U BEPOSATHOCTHON MH(MOPMAIIHH;

12. YMeHue noHUMAaTh U UCHOJIB30BaTh MaTeMaTHUECKUE CPEICTBA HANIAAHOCTU (PUCYHKH,
YepTeXu, CXEeMBbI U JIp.) VI WUTIOCTPALUH, HHTEpIPETalluy, apryMEeHTal|H;

13. YMmenue BBIABUTaTh THUIOTE3bl IPH pEIICHHMH YYEOHBIX 3aJad U IOHUMATh
HEOOX0IMMOCTb UX IPOBEPKU;

14. YMeHue npUMEHSATh MHAYKTUBHBIC M JEAYKTUBHBIE CIIOCOOBI PacCyXKICHHUH, BHIEThH
pas3JIN4HbIC CTPATEIUU PEIICHUS 3a/1a4;

15. IloHumaHWe CYyLIHOCTH aNTOPUTMHYECKUX NPEINMCAHUH U YMEHHUE JEHCTBOBATH B
COOTBETCTBUH C IPEAJIOKECHHBIM aJITOPUTMOM;

16. YMmeHue caMOCTOATENbHO CTaBUThH LEJIM, BBIOMpATh U CO3AAaBaTh AJTOPUTMBI IS
pelIeHus yueOHbIX MaTeMaTHueCcKuX Ipodiiem;

17. YMmenune miaHUpOBaTh U OCYLIECTBIATH JESTEIbHOCTb, HANPABICHHYIO Ha pPELICHHE
3a/1a4 UCCIIE0BATEIbCKOTO XapaKTepa;

IIpemvernbie:

1. yMeHue paboTaTh ¢ MATEMATUYECKUM TEKCTOM (CTPYKTYpPUPOBAHUE, U3BICUCHUE
HE00X0auMOM H(OPMALIUK), TOYHO U TPAMOTHO BBIpaXKaTh CBOU MBICIU B YCTHOM U MUChMEH-
HOM peuu, IpUMEHs MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JINYHbIE
A3BIKM MaTEMaTHKHU (CIIOBECHBIN, CHUMBOJIHNYECKH, rpaduuecKkuii), 000CHOBBIBATH CYKICHUS,
IIPOBOAMTD KJIaCCU(UKALIMIO, JOKa3bIBaTh MaTEMaTHUECKUE YTBEPKACHUS;

2. BJIa/ieHrEe 0a30BbIM MOHATUMHBIM aNapaToM: UMETh MPECTaBICHUE O YHCIIE,
BJIa/ICHUE CUMBOJIbHBIM SI3IKOM aJIreOpbl, 3HAaHUE AIEMEHTAapPHbIX (PYHKIIMOHAIBHBIX 3aBUCHUMO-
cTeil, popmupoBaHue MpeaCcTaBICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U
0 pa3IMYHbIX CIIOCOOAaX MX MU3BJICUEHMS], 00 OCOOEHHOCTSAX BBIBOJOB U IPOTHO30B, HOCAIIUX BE-
POSITHOCTHBIN XapakTep;

3. YMEHHE BBINOJHATh ajiredpandeckue npeoopa3oBaHusl palliOHaIbHBIX BhIpaXKe-
HUH, IPUMEHSATH UX JJIS pelIeHus y4eOHbIX MaTeMaTHUECKUX 3aJ1a4 U 3aja4, BOSHUKAIOIIUX B
CMEXHBIX YU€OHBIX IIpEeIMETaX;

4, YMEHHE TMO0JIb30BaThC MaTeMaTHUYECKUMHU (DOPMYITaMH U CAMOCTOSITENILHO CO-
CTaBJATH (DOPMYJIBI 3aBUCUMOCTEM MEXK/Ty BEJIMUMHAMH Ha OCHOBE 00OOIICHUS YaCTHBIX ClTyda-
€B U IKCIIEPUMEHTA;

S. YMEHHE pelllaTh JUHEWHbIE U KBaJApaTHbIE YPAaBHEHUS U HEPABEHCTBA, a TAKKE
MPUBOJUMBIEC K HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHATH rpaduuecKue mpeicTanie-
HUS JJIs PEeLLeHUs] U UCCIIeI0BaHUs ypaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSTh NOJTyYEHHbIE
YMEHUS JUIsl peLIEHUs 3a/1a4 U3 MATEMATHKH, CMEXHBIX MIPEAMETOB, PAKTHKH;

6. OBJIaJICHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHATHH, ()YHKIIMOHATILHBIM SI3bIKOM U
CHUMBOJIMKON, YMEHHE CTPOUTH TpauKH (PyHKIIHI, ONUCHIBATh UX CBOMCTBA, UCIIOIb30BATh
¢byHKIIMOHAIbHO-TpaduuecKue NpeCTaBIeHUs 1 OMUCAHUS U aHAJIM3a MaTeMaTHYECKHUX 3a]a4
U PEAIbHBIX 3aBUCUMOCTEN;

7. OBJIaICHUEC OCHOBHBIMH criocobamu MIpEeACTaBJICHUA aHalIn3a CTaATUCTUYCCKUX
JAaHHBIX; YMCHHUC PCHIATD 3a/1a41 Ha HAXOKACHHUEC YaCTOTHI 1 BCPOATHOCTH CﬂyqaﬁHbIX CO6BITI/II>'I,
8. YMCHUEC MPUMCHATH U3YUYCHHBIC ITOHATHSA, PE3YIbTAThl U METOAbI IIPU PCIICHHUN

3a/la4 U3 Pa3siIMIHbIX Pa3aCJIOB Kypca, B TOM YHCJIC 3a/la4, HC CBOAANIUXCS K HCITOCPCACTBCHHO-
MY NPUMCHCHHIO U3BCCTHBIX aJITOPUTMOB.

9. OBJ'IaI[eHI/IC 0a30BbIM HOHATHUHHBIM arraparoMm 1o OCHOBHBIM pasgcjiaM
COACPIKAHUA; TPECACTABJICHUC 00 OCHOBHBIX HN3Yy4aCMBbIX IMMOHATUAX ( YUCI0, TCOMETpHUICCKAA
(I)Hrypa) KaK BaXKHEHUIITNX MAaTEMaTHUYECKUX MOICJIAX, TO3BOJIAIOMIUX OIMUCHIBATH U U3YUaTh
PCATBbHBIC TPOUCCCHI U ABJICHHA,



10.  ymenwue paboTaTh ¢ FEOMETPUYECKUM TEKCTOM( aHAJTU3UPOBATh , U3BIIEKATh
HE00X0MMYI0 HH(OPMAILIKIO), TOUHO U FPAMOTHO BBIPAKaTh CBOM MBICIIU B YCTHOM U
MMCbMEHHOU PeYd ¢ MPUMEHEHUEM MaTEMaTHUYE€CKOM TEPMUHOJIOTUH U CUMBOJIUKH,
MCIIOJIb30BaTh Pa3IMUHbIC SA3bIKK MaTeMAaTUKU, TPOBOIUTH KIacCU(PUKAINH, TOTHUYECKHE
000CHOBaHMS, JOKA3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHUII;

11.  oBnazeHue HaBBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYHCICHUI;

12.  oBnaneHHe reoMETPHUYECKUM SI3IKOM, YMEHHE UCIIONB30BaTh €r0 JUIsl OTMCAHUS
IPEIMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTHUS IPOCTPAHCTBEHHBIX MPEICTaBICHUN U
n300pa3UTENbHBIX YMEHHA, TPUOOPETEHHE HABBIKOB TEOMETPHUECKUX MMOCTPOCHUH;

13.  ycBoeHHe cHCTEMAaTUYECKHUX 3HAHUI O IUNIOCKUX (UTYpax U UX CBOMCTBAX, a
TaK)K€ Ha HAIVISIJHOM YPOBHE — O MPOCTENIINX IPOCTPAHCTBEHHBIX TeJIaX, YMEHNUE IPUMEHATD
CUCTEMAaTHYECKUE 3HAHUS O HUX ISl PELICHUS TEOMETPUYECKUX U MPAKTUUYECKUX 3a/1a4;

14.  ymeHwue U3MEpATH AITUHBI OTPE3KOB, BETMYUHBI YITIOB, HCIIOIB30BATH (POPMYITBI
JUTSL BBIYMCIICHUS TIEPUMETPOB, IUIOMIa/Iel 1 00bEMOB reoMeTpruecKuX (huryp;
15. YMEHUE IPUMEHATh N3yYCHHBIE MIOHTHUS, PE3YIIBTaThl, METO/BI IS PELICHUS 3a1a4

NPAKTUYECKOTO XapakTepa 1 3a/1a4 U3 CIOKHBIX JUCLUIUIMH C UCIIOIb30BAHUEM IIPU HEOOXOAUMOCTH
CIIPABOYHBIX MaTrepHasoB, KaJIbKYJISATOPA, KOMIIBIOTEPA.

Pesynbrarel 00ydeHusi npeacTaBieHbl B TpeOOBaHHUSIX K YPOBHIO MOATOTOBKU M 33JAI0T CH-
CTEMY HTOTOBBIX PE3yJbTaTOB OOyuYeHHs. Pe3ynpTaThl HOJDKHBI AOCTHYb PELICHHS MpaKTH4e-
CKHX 3aJ1a4, CBSI3aHHBIX C HAXOXKJICHUEM I'€OMETPHUUECKUX BEJIMYUH (HUCIIONB3Ys MPU HEOOXOIu-
MOCTH CIIPAaBOYHHMKH M TEXHUUYECKHE CPEJICTBA). A TaKXKe IOCTPOCHHH Te€OMETPHUYCCKUMHU HH-
CTPYMEHTaMH (JIMHEWKA, YrOJIbHUK, LIUPKYJb, TPAHCTIOPTHUD); BIAJACHHUS NMPAKTUYECKUMH HaBbI-
KaMU HCIOJIb30BaHUSI T€OMETPUUECKUX HMHCTPYMEHTOB uig u300paxkenus ¢uryp. M Ttaxke
HaXO0XIEHUS IJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Aunredpa 7 kyaacc
PaunonasibHbIe Yucaa

BBINTyCKHUK HAy4UTCA:
1) moHuMaTh 0COOCHHOCTH JACCATUYHON CHCTEMBI CUUCIICHNS,
2) BIIaJIeTh MOHATUSMHU, CBSI3aHHBIMU C JIIMMOCTBIO HATYPAJIbHBIX YHUCEIT;
BbINMyCKHUK MTOTYYNUT BO3MOKHOCTb:
3) NO3HAKOMUMBCSL ¢ NOZUYUOHHBIMU CUCTIEMAMU CHUCTEHUSL C OCHOBAHUSMU, OMIIULHBIMU OM
10;

JlelicTBUTEIbHBIE YHCIA
BbIMyCKHUK Hay4YUTCS:
1) ucnosib30BaTh HaYaIbHbIE MTPEJCTABICHUS O MHOKECTBE ICCTBUTEIIHHBIX YHCEII,
Buinycknuxk nonyuum 6o3moxcHocms.
2) pazeums npedcmasgienue o0 yucie u YUCI08blX CUCEMAX OM HAMYPAIbHLIX 00 Oelicmeumelib-
HBIX YUCeN, O POU BLIYUCTEHUL 8 YeTl08eYeCKOU NPAKMUKe:

N3mepenusi, npudInKeHUs1, OLEHKH

BbImyCKHUK Hay4YUTCS:

1. wucnonb30BaTh B XOJ€ PELICHUS 3a/1a4 HJIEMEHTApHbIE TIPE/ICTABIICHHUS, CBSI3aHHbIE C TIPU-
ONMMKEHHBIMU 3HAUYCHUSIMH BEJIMYMH.

Buvinycknux nonyuum 6o3moorcnocms:

1. nowmsamse, umo uucnogvie danHvie, KOMOpPwvLE UCNOILIVIOMCS OIS XAPAKMEPUCTUKU 0ObEK-
MO8 OKPYAHCAIOULe20 MUPA, S8IAI0MCS NPEUMYUECMBEHHO NPUOIUNCEHHBIMU, YMO NO 3a-
nUCU NPUOTIUNCEHHBIX 3HAYEHULL, COOEPAHCAUUXCS 8 UHPOPMAYUOHHBIX UCTIOYHUKAX,
MOJUCHO CYOUMb O NOZPEULHOCIU NPUOTUINCEHUSL,

2. NOHAMb, YMO NOCSPEUHOCb PE3YIbMAmMa 8bIYUCTEHUL OOAHCHA ObLMb COUSMEPUMA C NO-
2PeUHOCIbIO UCXOOHBIX OAHHBIX.

AuredpanyecKkue BbIpasKeHUs1



BrinmyckHuk Haydures:
1) B1aieTh NOHATUSIMU «TOXJIECTBO», «TOK/IECTBEHHOE NPeoOpa3oBaHKe», peiaTh 3a/1a4u, co-
nepkaiiie OyKBeHHBIE JaHHBIE; pad0TaTh ¢ (OPMYIaMU;
Buinyckuux nonyuum 603mMoiCHOCHb:
2)Hayuumuvcs 8bINOIHAMb MHO20UA208blE NPEOOPA308aHUA PAYUOHAILHBIX BbIPANCEHUL, NPUMe-
HAS WUPOKULL HADOP CnOCco008 U NPUEMO8.
YpaBHeHust
BbInycKkHUK Hay4YHUTCSA:
1) pemaTh OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPAaBHEHUN C OJJHOU IEPEMEHHOM.
Buvinyckuux nonyuum 603mMo#CHOCHb:
2) o6nadems cneyuanbHblMu NPUEMAMU PeUuleHUs YPaGHeHU.

I'eomerpus 7 kiaace

Haruasanasi reomerpust
OOyuarommiicss Hay4YuTCs:
1) pacno3HaBaTh Ha YepTEKaX, PUCYHKAX, MOJACIAX U B OKPYKAIOIIEM MHpE IJIOCKHE U IPO-
CTPAaHCTBEHHBIC T€OMETPHUECKUE (PUTYPBI;
2) pacnio3HaBaTh pa3BEPTKHU Kyba, MPSIMOYTOIBHOIO Mapaiesenumesa, MpaBUuIbHON MHpaMUIbl,
OUIMHAPA U KOHYCA,
3) ompenenars Mo TUHEHHBIM pa3MepaM pa3BEPTKU (UTYpPHI TUHEHHBIE pa3Mephbl caMol PUTYpHI
¥ Ha000poT;
4) BBIYUCTATH 00BEM NMPSMOYTOJIBHOTO MapaieNenunesaa.
Oo0yuaommiicst noIyuum 603M0HCHOCb:
5) sbruucisimo 06bEMBL NPOCMPAHCMBEHHBIX 260MEMPUUECKUX PUSYD, COCIABLIEHHBIX U3 NPAMO-
V2ONbHbIX NAPAILTIENeNUNe008;
6) yernybums u pazeumos npedcmasienius 0 RPOCMPAHCMEEHHBIX 2e0MEMPUIECKUX Quaypax;
7) npumeHsme nowsimue pazeéEpmiu 0Jisk 6bINOJHEHUS NPAKMUYECKUX PACUEMO8.

Aunredpa 8 kanacc
PanuonaJjibHbIE YHCJIa
BrinmyckHuk Haydurcs:
1) BeIpaxkaTh YKCla B SKBUBAJIEHTHBIX (hopMax, BEIOUpas Harboiee MOIXOSAIIYI0 B 3aBUCUMO-
CTH OT KOHKPETHOU CUTYyaIlUH;
2) cpaBHHMBATh U YIOPSA0YHBATH PAIIMOHATLHBIC YHCIIA;
3) BBITIOJIHSITH BBIUUCIIEHUS C PAIIMOHAIbHBIMU YUCIIAMH, COYETasl YCTHBIE U TUChMEHHBIE TIPHE-
MbI BBIUMCIIEHUH, TPUMEHSAThH KAJBKYJISATOD;
BrInmycKHHUK MOTYIUT BO3MOKHOCTD:
4) no3HAKOMUMBCSL C NOZUYUOHHBIMU CUCTEMAMU CHUCTEHUSL C OCHOBAHUAMU, OMIIUYHLIMU OM
10;
5) yenybumo u pazeums npedcmasieHus 0 HAaMypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCTU,
JeiicTBUTEIbLHBIE YMCJIA
BrinyckHuk Hayuures:
1) BmageTh MOHATHEM KBAJIPATHOTO KOPHS, TPUMEHSTh €r0 B BHIYUCICHUSIX.
Buinycknux noayuum 603modxicHocmy.
2) pazsums npedcmasienue 0 Yucie u YUCI08blX CUCIEeMax Om HamypaibHulX 00 Oelicmeumensb-
HBIX 4ucell; O pOJiU BbIYUCTICHULL 8 YETI08e4eCKOU NPAKIMUKE:
N3mepenusi, npudInKeHusi, OUeHKHU
BrinyckHuk Hayuurcs:
1)ucmonap30BaTh B XO/€ PEIICHUS 3a/1a4 dJIEMEHTApHBIE TIPEICTABIICHNUS, CBSI3aHHbBIE C TIPUOITH-
JKEHHBIMU 3HAYCHUSMH BEJTUYHH.
Buinycknuxk nonyuum 603modxcHocms.



2)noHamy, 4mo 4uciosvlie OanHvle, KOMopwvle UCROIb3VIOMCS O XAPAKMEPUCTIUKU 00bEKMOo8
OKpYIAHCAIOUIe20 MUpA, ABNAIMCA NPEUMYUECMBEHHO NPUOTIUINCEHHBIMU, YMO NO 3aNUCU NPU-
ONUIHCEHHBIX 3HAYEHUL, COOEPAHCAUSUXCS 8 UHPOPMAYUOHHBIX UCTNIOYHUKAX, MONCHO CYOUMDb O NO-
2PeUHOCIU NPUOIUICEHUSL,
AJredpanyeckue BbIpaKeHUs!
BbInycKHUK HAy4YHUTCS:
1) BBIIOHATH MTPe0Opa30BaHUs BRIPAKEHHH, COJEPIKAIIMX CTETICHH C IeJIBIMU TIOKA3aTeIsIMUA U
KBaJIpaTHbIC KOPHU;
2) BBIMIOJHATH TOKJIECTBEHHBIE MPEOOPA30BAHMSI PALIMOHAIBHBIX BHIPAKEHUH HA OCHOBE MPABHII
JEHCTBUI HAaJl MHOTOWICHAMH U aJireOpanvyeckKuMH Ipo0siMu;
3) BBIOJHATH Pa3JIoKeHNE MHOTOWIEHOB Ha MHOXKHUTEIH,
Buvinyckuux nonyuum 603mMo#CHOCHb:
4)Hayyumucs 8bINOIHAMb MHO20ULAL08bLE NPE0OPA308aHUA PAYUOHATILHBIX BbIPAINCEHUL, NPUMeE-
HAS WUPOKULL HADOP CnOCoD08 U NPUEMO8;
YpaBHeHust

BbInyCKHHUK HAy4YHUTCS:
1) pemate OCHOBHBIEC BUBI PAIIMOHAIBHBIX YPAaBHEHUH C OJJHON MIEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHUH C ABYMs IEPEMEHHBIMU;
2) IOHUMATh ypaBHEHUE KaK BYKHEHIIYI0 MATEMaTHYECKYIO MOJIEINb JJIsl ONTMCAHUS U U3yYCHUS
pPa3HOOOPAa3HBIX pealbHBIX CUTYALIUH, pelIaTh TEKCTOBBIE 3a/1a4H aNre0pandyecKuM METOIOM;
3) npuMeHATh TpaguUecKue MpeICTaBICHIs U UCCIETOBAaHNS YPAaBHEHHA, NCCIICIOBAHUS 1
pelleHUs] CUCTEM YPAaBHEHHM ¢ ABYMS MIEPEMEHHBIMHU.
Buinycknux nonyuum 603mMoxicHOCmb:

1. osnademsv cneyuanvuvivu npuemamu peulenus YpagHeHull u cucmem ypagHeHull, yeepeH-

HO NPUMEHAMb Annapam ypasHeHuil 0Jis peuleHus pasHooopa3HbIX 3a0ay U3 mamemamu-
KU, CMENCHBIX NpeoMemos, NpaKmuKu,
HepaBencrBa
BbIMyCKHUK HAY4YHUTCS:
1) mOHUMATh ¥ IPUMEHSATH TEPMHHOJIOTHIO I CHMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHEM HEPaBEH-
CTBa, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:
2) paznoobpasHviM npuemam 00Ka3ameibCmea HepageHCcma.
OcHOBHbIE MOHATHSA. YUCJIOBbIE PYHKIINU

BbIMyCKHHUK Hay4YHUTCS:
1) ctpoutsh rpaduku 3JIeMEHTAPHBIX (DYHKIINI; UCCIIEIOBATh CBOMCTBA YUCIOBBIX (DYHKITUH Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'padHKOB;
Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:
2) npogooums uccied08aHus, Céa3anHbvle ¢ U3ydeHuem C80UCms QYHKYUL.

I'eomerpus 8 kiace

I'eomeTpuuyeckue purypbl
OO0yuarommiicss HAyYNTCS:
1) monp30BaThCs A3BIKOM I€OMETPUU JJISl ONIUCAHUS NPEIMETOB OKPYXKAIOLIET0 MUpa M UX B3a-
MMHOTO PacHoOJIOKEHUS;
2) pacno3HaBaTh ¥ M300pakaTh Ha YEPTEKaX U PUCYHKAX TeOMETpHUYECKHe QUrypbl U X KOH-
¢burypannn;3) HaXOAUTh 3HAYEHMs JJIMH JIMHEHHBIX AJIEMEHTOB (DUTYyp W MX OTHOILEHUS, Ipa-
nycHyto mepy yrioB oT 0 mo 180°, npuMeHsist onpeaeeHus, CBOMCTBA U MPHU3HAKK (QUTYp U UX
3JIEMEHTOB, OTHOIICHUS (GUTYp (PaBEHCTBO, TOJI00KME, CHMMETPHUH, IOBOPOT, IMapauIeIbHBIN T1e-
peHoc);
4) onepupoBaTh ¢ HA4YaJIbHBIMU MOHSITUSIMH TPUTOHOMETPHUH U BBIMOJIHATH 3JIEMEHTApPHBIE OIle-
pauuu HaJl GYHKUIUSMH YTJIOB;



5) pemaTh 3aauu Ha JI0Ka3aTeIbCTBO, OMMPAsICh HA M3YUYEHHBIC CBOMCTBA (PUIYyp U OTHOIICHUH
MEX1y HUIMH U IPUMEHSIS U3yYeHHbIE METObI JOKA3aTeNIbCTB;
6) pemaTh HECIOKHBIC 3a/1a4M HAa MOCTPOCHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI TOCTPOCHHUS C
MOMOIUIBIO IIUPKYJIS U TUHEHKH;
7) pemiaTth NpOCTEUIINE MNIAHUMETPUYECKHUE 3a7a4U B IIPOCTPAHCTBE.
OO0yuyaomuiics noayuum 603M0HCHOCHIb:
8) osnademv memodamu pewenus 3a0a¥ HA GLIYUCIEHUS U OOKA3AMENbCMBA. MemoOoM Om
NPOMUBHO20, MeMOOOM NO00OUSL, MeMOOOM nepebopa 8apPUAHIOE U MeMOOOM 2eOMEMPULECKUX
Mecm mouex,
9) npuobpecmu onvim npumeHeHuss anreeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama u
uoetl 08UNCEHUSL NPU PeUUEeHUU 2e0OMeMPUYECKUX 3a0ay,
10) osrademv mpaouyuonnoll cxemou pewenus 3a0ay Ha NOCMPOCHUE ¢ NOMOUbIO YUPKYIS U
JIUHENKU: aHanu3, Nocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;
11) nayuumocs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2EOMEMPUUECKO20 MeCmad MOoYeK U
Memooom noooous.,
12) npuobpecmu onvim ucciedosanusi C80UCME NIAHUMEMPUHECKUX PUSYP C NOMOWBIO KOMNb-
IOMEPHBIX NPOSPAMM;
13) npuobpecmu onvim evinoanenuss npoekmos no memam: «I eomempuueckue npeodpPa306anus
Ha niockocmuy, «[locmpoenue ompesxos no gpopmynes.

H3mepeHue reoMeTpu4ecKuX BeJTUYNH
OO0yuaromuiicss Hay4YuTCs:
1) ucronb3oBaTh CBOWCTBA HM3MEpPEHUs [UIMH, IJIOLMIAACH M YIJIOB IMPHU pPEIICHUU 3a1ady Ha
HAXO0XJICHUE JUTMHBI OTPE3Ka, [UTHHBI OKPYKHOCTH, JUTMHBI IyTH OKPY>KHOCTH, TPATyCHOU MEpPhI
yria,
2) BBIUUCIATH JUTMHBI JIMHEWHBIX AJICMEHTOB (PUTYp W WX YIJIbI, UCTIOIB3YS (POPMYJIIbI JTHHBI
OKPYXKHOCTH U JITUHBI AYTH OKPYXHOCTH, GOpMYIIbI IIomaaen puryp;
3) BBIYMCIATH IUIOMIATN TPEYTOJBHUKOB, MPSIMOYTOJBHUKOB, MapajlIeIOrPaMMOB, Tpameluid,
KPYT'OB U CEKTOPOB;
4) BBIYHCIISTE JUTUHY OKPYKHOCTH, JITTUHY AYTH OKPY>KHOCTH;
5) pemaTh 3aa4M Ha JOKA3aTEIbCTBO C UCIOIB30BaHUEM (DOPMYIT UTHHBI OKPYKHOCTH U JJTUHBI
IYTH OKPY>KHOCTH, (GOPMYII TUIOIIaaen Guryp;
6) pemiath MpakTHUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXJICHHEM NeOMETPUYECKUX BEIMYWH (HC-
MOJIB3YS TIPH HEOOXOMMOCTH CIIPABOYHUKH U TEXHHUUYECKHE CPEIICTBA).
OOyuaromuiicst noayuum 603MONCHOCHLb:
7) evluucisams niowaou gueyp, COCmMasienHblx U3 08yxX uiu Oojee nPsImMoy2oibHUKOS, napaiie-
J102PAMMO8, MPEY2ONbHUKO8, Kpy2d U CeKMopa,
8) svluucasime nIOWAOU MHO20Y20IbHUKOS, UCNONb3YSI OMHOUEHUS! PAGHOBEIUKOCIU U PABHOCO-
CMaeieHHoCmu,
9) npuobpecmu onvim npumeHeHusi aneeOPAUUECKO20 U MPUSOHOMEMPUUECKO20 annapama u
uoeu 08UICEHUs NPU PeleHUU 3a0ay HA 8bIYUCTIeHUe NI0WAOel MHO20Y20NbHUKOS.

Auredpa 9 kaace
PanuoHagbHbIe YHCIA
BBIITyCKHUK HAy4UTCS:
1) ucnonbp30BaTh MOHATHUS U YUEHHUSI, CBSI3aHHBIE C MPOMOPIMOHATBHOCTBIO BEJIUMYNH, POIIEHTA-
MU B XOJI€ PELICHUS MaTEMaTUYECKUX 3a/1a4 U 3a7a4 U3 CMEXKHBIX IIPEAMETOB, BBIITOIHATh HE-
CJIOKHBIE MIPAKTUYECKNE PACUETHI.
BBIITyCKHUK TIOJIy4UT BO3MOKHOCTb:
2) HayuumbCa UCHONBL306AMb NPUEMbL , PAYUOHATUZUPYIOWUE BbIYUCTIEHUS, NPUOOpeCcmU NPU-
8bIUKY KOHMPOIUPOBAMb GbIYUCIEHUS, 8bIOUPAS NOOX0OAWUU 0TI CUMYAYUU CNOCOOD.
JeiicTBUTEIbLHBIE YMCJIA
BBIITyCKHUK HAy4UTCS:



1) BHaieTh MOHATHEM KBAJIPATHOTO KOPHSI, IPUMEHSITh €T0 B BEIYUCIICHHSIX.
Buvinyckuux nonyuum 603mMo#CHOCHb:
2) pazeumo u yenyoums 3HaHUs 0 0eCAMUYHOU 3aNUCU OeUCMBUMETbHBIX Yucel (nepuoouyecKue
u Henepuoouueckue opoou,).
AuredpanyecKkue BbIpasKeHUs
BbInycKHUK HAy4YHUTCS:
1) BBIMOTHATH TOXKIECTBEHHBIC TPEOOPA30BAHUS PAIIMOHATBHBIX BRIPAKEHUIN HA OCHOBE MTPABIUII
JEeHCTBUI HAaJl MHOTOYWICHAMH U aJireOpanvyeckKuMH Ipo0siMu;
2) BBITIOTHSATH Pa3I0KEHNE MHOTOUICHOB HA MHOXKUTEIIH,
Buvinyckuux nonyuum 603mMo#CHOCHb:
3) npumeHams moxcoecmeenuvie NPeoopaz06anus O peuleHus 3a0a4 U3 paziuyHblX pazoenos
Kypca (hanpumep, 0I5l HAXOHCOEHUsL HAUOOIbULE20/HAUMEHbULE2O 3HAUEHUS BbIPANCEHUS).
YpaBHeHust
BbInycKHUK Hay4YHUTCS:
1) noHMMaTh ypaBHEHUE KaK BOKHEHIITYIO MATEMATHIECKYIO MOJICIb JIJISl OMMCAHUS ¥ H3yUCHUS
pPa3HOOOPa3HBIX peabHBIX CUTYyallU, PelIaTh TEKCTOBbIE 3a/1a4M anreOpaniyeckuM METOJIOM;
Buinycknux nonyuum 603moxicHOCmb:
2)npumensms epaghuyeckue npedcmasieHus OJis UCCIe008AHUS YPAGHEHUL, CUCeM YPAGHEHUL,
cooeporcawyux OykeeHuvle Kodghpuyuenmeoi.
HepaBencrBa
BrITTyCKHUK HAydUTCS:
1) pemaTh TMHEHHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; PelIaTh KBapaTHbIC
HEPaBEHCTBA C ONOPOH Ha rpadUuecKre MpeICTaBICHUS;
2) mpUMEHSTH almnapar HEPaBEHCTB Ui PEIICHUs 3a/1a4 U3 Pa3IUYHbBIX Pa3AesioB Kypca.
Buinycknux nonyuum 603mMo#CHOCMb HAYYUMBCAL:
3) paznoobpasHviM npuemam 00Ka3ameibCmea HepaeeHCma, Y8epeHHO NPUMEHIMb annapam
HepaseHcma OJisl peueHUst pA3HO0OPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0ay CMENCHbIX Npeo-
Memo8, NPaKmuKu,
4) npumenamo epaghuueckue npedcmasieHus 0is UCCIeO08AHUS HEPABEHCME, CUCIEM Hepa-
8eHCm8, cooepaicaujux OyKeeHHvle Koaghduyuenmoi.
OCHOBHbBIE MOHSTHSI. YHCTOBBIE (PYHKIIHH
BbIMyCKHUK Hay4YHUTCS:
1) HOHUMATH U UCTIOIH30BaTh (PYHKIIMOHAIBHBIE TIOHSATHUS U SI3bIK (TEPMUHBI, CHMBOJIHYCCKHE
0003HaYeHHUS);
2) ctpouTh rpadUKu JIEMEHTAPHBIX (PYHKITUI; UCCIIeI0BATh CBOMCTBA YUCIOBBIX (DYHKITUH Ha
OCHOBE U3YYEHUs MOBEICHUS UX TPAPUKOB;
3) noHUMaTh QYHKIUIO KaK Ba)KHEHIITYI0O MaTEMaTHUECKYIO0 MOJIENb /ISl ONUCAHUs TPOLIECCOB U
SBIIEHUH OKPYKAIOIIEro MUPA, TPUMEHSTh (DYHKIIMOHAIBHBIN S3BIK JIJIs1 OMUCAHUS U UCCIIeI0Ba-
HUS 3aBHCUMOCTEH MEX 1y (PU3HUSCKUMHU BEITHUYNHAMM.
Buinyckuux nonyuum 603mMoACHOCb HAYYUMBCAL:
4) npoeooumo ucciedoaHus, césa3aHHbLe C U3YUEHUEeM C8OUCME PYHKYUL, 8 MOM YUCIe C UC-
NOIb3068AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKOE U3YUEHHBIX YYHKYULL CIPOUmsb boee ClLodic-
Hble epaghuru (KycouHo-3a0ayHvle, ¢ «BbIKOJIOMbIMUY MOUYKAMU U M.N.);
5) ucnonvzosamu ghynkyuonanvHvlie npedcmasnenus u c8oUCmsea QYHKYull Oisl peueHuss Mame-
Mamu4eckux 3a0ay u3 pasiuyHulX pas0enos Kypcd.
YucoBble MOCT€10BATEIBLHOCTH
BBITyCKHUK HAY9IHTCS:
1) mOHMMATh U UCTIOIH30BATh SI3BIK MOCIIEI0BATEIILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003Ha-
YEeHHUS);
2) npuMeHsTh (POPMYITBI, CBSI3aHHBIE C apU(PMETUUECKON U TEOMETPUUECKON MPOTPECCHIIMHU, U
ammapar, COPMHPOBAHHBINA IPY U3YYSHHUHN APYTHX PA3NENOB Kypca, K PEICHUIO 33/1a4, B TOM
Yrclie ¢ KOHTEKCTOM M3 pealbHOU KU3HU.



Buinycknux nonyuum 603mMoACHOCb HAYUUMBCA:
3) pewiams KOMOUHUPOBAHHbIE 3a0aUU C NPUMeHeHUeM popmy N-20 UieHa u CYyMMbl nep-
8bIX NUIEHO8 APUPMEMUYECKOU U 2eOMEMPUUECKOU NPOSPeccull, NPUMEHAMb NPU 9MOoM anna-
pam YpasHeHull U HepageHcma,
4) nonumams apugmemuuecKyo u 2eoMempuiecKyio npoepeccuu Kaxk QyHKyuu HamypaibHO20
apeymenma, cesa3bl8ams apupmemuieckyio npocpeccuro ¢ TUHeUHbIM POCHOM, 2e0MeMPUYECKYIO
— C 9KCNOHEHYUATbHBIM POCHOM.
OnucarejibHAsA CTATHCTHKA
BbIITyCKHUK HAy4UTCS UCTIOIB30BaTh MPOCTEHIINE CIIOCOOBI 7PEICTABIICHHS U aHAJIU3a CTaTH-
CTHUYECKHX JaHHBIX.
BoinyckHux noayuum 603mM0oACHOCMb NPUOOPecmU NePEOHAYAIbHbIL ONbIM OP2AHU3AYUL COOPA
OaHHBIX NPU NPOBEOeHULU ONPOCA 0OUWECMBEHHO20 MHEHUS, OCYWEeCmEIIsIMb UX AHAIU3, NPeo-
CMaeaame pe3yibmamul onpoca 6 uoee maobauyvl, OUASPaAMMbL.
Cuay4yaiinbie cOOBITHSI M BEPOSITHOCTD
BhINTyCKHUK HAy4YUTCS HAXOAUTH OTHOCUTEIBHYIO YaCTOTY U BEPOATHOCTD CIIYy4alHOTO COOBITHSI.
Buinyckuux nonyuum 603mMoiCcHOCb NPUOOpecmu Onblm NPOBeOeHUsl CIYHUAIHbIX IKCNePUMEH-
Mo8, 8 MOM YUC]Ie C NOMOWBIO KOMNBIOMEPHO20 MOOENUPOBAHUS, UHMEPNPEMayuy ux pe3yib-
mamos.
Komo0unaropuka
BhInmyckHHUK Hay4dHTCS peliaTh KOMOMHATOPHBIE 33a4i Ha HAXOXK/IECHHE Yhciia 00BEKTOB HIIN
KOMOMHAITAH.
Buvinyckuux nonyuum 603mMoACHOCb HAYYUMBC HEKOMOPBIM CHEYUANbHLIM NPUEMAM pPeueHUs
KOMOUHAMOPHBIX 3A0aH.

I'eomerpus 9 kiace
Koopaunarsi
BbINyCKHUK HAYYUTCSI:
1) BBIUKCIIATH JUIMHY OTpe3Ka MO KOOPJMHATAM €r0 KOHIIOB; BHIYUCIIATH KOOPAMHATHI CEPEIUHBI
OTpe3Ka;
2) UCIOJIb30BaTh KOOPAMHATHBIA METOJT JJIsl H3yUCHHUSI CBOWCTB MPSAMBIX U OKPY)KHOCTEH.
BbINYyCKHUK ROIYyUUm 603MOHCHOCHD:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeUleHUs 3a0ad HA SbIYUCTCHUE U OOKA3AMENbCMEBO;
4) npuobpecmu onvim UCHOIL30BAHUSL KOMALIOMEPHBIX NPOSPAMM OIS AHANU3A YACMHBIX CLYYd-
€6 63AUMHO20 PACNOJIONCEHUSI OKPYHCHOCMEL U NPSAMBIX,
5) npuobpecmu onvim evinoanenus npoexkmos na memy «lIpumenenue KOOPOUHAMHO20 MEMOOA
npu peuteHuy 3a0ay Ha bIYUCIEHUE U OOKA3AMETbCNBOY.
BekTops!
BbINyCKHUK HAYYMTCH:
1) onepupoBaTh ¢ BEKTOpaMH: HAXOAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 33JJaHHBIX T€OMET-
pUYECKH, HAXOIUTh BEKTOP, PaBHBIHM MPOM3BEACHHIO 33JaHHOTO BEKTOPA HA YHCJIO;
2) HaXOJUTh JJIsi BEKTOPOB, 33JJaHHBIX KOOPJAMHATAMU: JUIMHY BEKTOpPa, KOOPJIUHATHI CYMMbI U
Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIMHATHI IMPOM3BEIACHHS BEKTOpa HA YHCIIO, MPUMEHSS
pU HEOOXOIUMOCTH COUETATEIIbHBIH, IEPEMECTUTEIILHBIN U PACTIPEICTUTEIbHBIN 3aKOHBI;
3) BBIYHCIATEH CKAISIPHOE MTPOU3BEICHNE BEKTOPOB, HAXOIUTH YTOJl MEXTy BEKTOpaMH, YCTaHaB-
JIMBATh NEPIECHAUKYIAPHOCTD MPSIMBIX.
BbINYCKHUK ROAYYUM 603MOHCHOCHLD:
4) osnademv 6eKMOPHLIM MEMOOOM O/ PeUleHUsl 3a0a4 HA 8bIYUCTEHUEe U OOKA3AMENbCIBO,
5) npuobpecmu onvim 6vinonnenuss npoekmos Ha memy «lIpumenenue 6ekmopHo2o memooa npu
peutenuy 3a0a4 Ha bIYUCIeHUE U OOKA3AMETbCEO).



CoaepsxkaHue 0CHOBHOI0 0011ero od0pasoBanus 1o yue0HOMy npeamery

Aurebpa 7 kjacc

1. BoipaskeHus 1 ux npeodpasoBanus. YpapHenus (16 1)

UucnoBble BbIpaXXEHUSI M BBIpaKEHUS C nepeMeHHbIMU. lIpocteiimme npeoOpa3zoBaHus
BbIp)KEHUI. YpaBHEHHE C OJHUM HEU3BECTHBIM M €r0 KOpEHb, JIMHEHHOe ypaBHeHHe. Pemenue
3a/1a4 METO/IOM YPaBHEHUI.

Ieanb — cucremaru3upoBaTh U 000OUIUTH CBEJNEHUS O MPEOOPA30BAHUU BBIPAKEHUH U
pELIEHUN YPaBHEHUH C OJJHUM HEU3BECTHBIM, [IOJyUYEHHBIE YUALIUMUCS B Kypce MaTeMaTHKU 5,6
KJIACCOB.

3namp Kakue 4yucia SBISIOTCS LEIBIMHU, JPOOHBIMHU, PAIIMOHAIBHBIMH, TTOJOKUTEIbHBI-
MU, OTPHULATENbHBIMU U Jp.; CBOWCTBA NCHCTBUN HAJ 4YUCIaMM; 3HATh U MOHUMaTb TEPMHUHBI
«YHUCIIOBOE BBIPAKEHUEY, «BBIPAKEHUE C NIEPEMEHHBIMUY, «3HAYEHUE BBIPAKEHUSN», TOKAECTBO,
«TOKIECTBEHHBIE MPEOOPa30BAHUSY.

Ymems ocymiecTBisATh B OyKBEHHBIX BBIPAXKEHUSIX YHCIOBBIE MTOICTAHOBKU U BBIIOIHSTh
COOTBETCTBYIOIIME BBIUMCIIEHUS; CPAaBHUBATh 3HAUE€HUSI OYKBEHHBIX BBIPAKEHUM MPU 3aaHHBIX
3HAYCHUAX BXOISIIMX B HUX TEPEMEHHBIX; MPUMEHITh CBOWCTBA ACWCTBUI HAJ YMCIAMH MPU
HaXO0KJICHUU 3HAYE€HU I YUCIIOBBIX BBIPAXKEHUH.

2. JJ1eMeHTbl CTATUCTUKH ¥ TEOPUM BeposiTHOCTel (6 4)

CO6op u rpynmnupoBKa CTaTUCTUYECKUX AAaHHBIX. HaruisgHoe mpeacraBieHHE CTaTUCTUYECKON
uH(popMauu

3. ®ynkuuu (14 1)

Oyukuus, obnacTs onpenenenHus pynkuuu, CriocoOsr 3aanus Gpyakumu. ['padux ¢yHK-
n. Oynkius Yy=kx+b u e€ rpadux. Oyuxims y=Kx u eé rpadux.

Heap — NO3HAKOMHUTH Y4YalllUXCS C OCHOBHBIMHM (DYHKIIMOHAJIbHBIMU MOHSTUSIMH M C
rpadukamu Gyakuuii y=kx+b, y=Kkx.

3name onpeneneHuss GyHKUUHU, 00NAaCTH ompeneneHuss (QyHKIMH, 00JacTH 3HAYSHUH,
YTO TaKO€ apryMeHT, Kakas IepeMeHHas Ha3blBaeTCsl 3aBUCHMOM, Kakas HE3aBUCUMOM; MOHU-
MaThb, YTO (YHKLHUSA — 3TO MaTeMaTHYeCKasi MOJelb, TTO3BOJISIONIAs OMUCHIBATh M U3Yy4aTh pa3-
HOOOpa3HbIE 3aBUCUMOCTU MEXKIY pEajbHbIMU BEIMYMHAMH, YTO KOHKPETHbIE TUIBI (QYHKIUI
(mpsimast 1 oOpaTHasi MPONOPLMOHATILHOCTH, JIMHEHHAs) ONMCHIBAIOT OO0JIBIIOE pa3HOOOpasue pe-
aJIbHBIX 3aBUCUMOCTEMN.

Ymems» npaBuwiibHO ynoTpeOssATh (QYHKIMOHAIBHYIO TEPMUHOJOIHIO (3HaueHHE (yHK-
LIUU, apTyMEHT, rpaduk QYHKIMH, 00IacTh ONpeaeneHrne, 00JacTb 3HaYeHH), TOHUMATh €€ B
TEKCTE, B PEUd y4yUTes, B (POPMYJIUPOBKE 3a/ad; HAXOAUTh 3HAUCHUs (DYHKIMH, 3a7aHHBIX
dopmynoil, Tabnuuei, rpagukom; pemaTb OOpaTHYIO 3aJady; CTPOUTh T'padUKH JIMHEHHOU
byHKLIMY, TPAMON U 00pPaTHOM MPOMOPIMOHAIBHOCTH; HHTEPIPETUPOBATH B HECJIOKHBIX CIIyda-
AX TpauKH peabHbIX 3aBUCUMOCTEN MEX /1y BEIMUMHAMU, OTBEYAasi Ha IOCTAaBJIEHHbIE BOIPOCHI

4. CteneHsb ¢ HATYPAJBHBIM NoKa3aTeseM (17 1)

CreneHb ¢ HATYpaAJIbHBIM TMOKa3aTeseM U €€ cBoictBa. OpHowieH. OyHKIUN y=X2, y=x3,
U UX rpaduku.

Lleapb — BbIpaboTaTh YMEHHUE BBINOIHSTH IEUCTBUS HAJ| CTENEHSIMH C HATYpaJIbHBIMH T10-
Ka3aTessMu.

3nampw onpejeneHue CTENEHH, OJHOUJIEHA, MHOTOYIEHA; CBOMCTBA CTENIEHU C HaTypallb-
HBIM TIOKa3aTelleM, CBOIMCTBA QYHKIHMI y=X2, y=x°.

Ymems naxonuth 3HaueHUss QyHKUMN, 3adaHHBIX (OpMYIOH, Tabnuiel, rpagukom; pe-
maTh 06PATHYIO 33/auy; CTPOUTH rpaduky GyHKIHH y=x2, y=x°; BEIIONHATH JEHCTBHS CO CTe-
NEHSMU C HATypaJbHBIM IOKa3aTejeM; MpeoOpa3oBbIBaTh BHIPAKEHHUS, COJIEpKaIe CTEIEHU C
HaTypaJbHbBIM [TOKa3aTesIeM; IPUBOIUTH OJHOWIEH K CTaHIapTHOMY BUY.

5. Muorowiennt (19 4v)

MHuorounen. CnoxeHue, BBIYMUTAHUE U YMHOKEHHE MHOIOWIEHOB. Pa3nojkeHne MHOTro-
YJIeHa Ha MHOXKHTEIH.
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Ilesb — BoIpabOTaTh YMEHHE BBINOIHATE CI0KEHUE, BHIYUTAHHE, YMHOKEHUE MHOTOYJIe-
HOB U Pa3j0KEHUE MHOTOWICHOB Ha MHOXKUTEIIH.

3namp onpeneneHre MHOTOYICHA, TIOHUMATh (POPMYITUPOBKY 3aJaHHIA: «yIIPOCTUTH BbI-
paKeHUE», «Pa3JI0KUTh HA MHOKUTEIIN.

Ymems nipuBOINTE MHOTOUJIEH K CTAHAAPTHOMY BU]Ty, BBIIIOJIHATD JEHCTBUS C OJHOUJIE-
HOM M MHOTOYJICHOM; BBIIIOJIHATH Pa3I0’KEHHE MHOTOUWIEHA BHIHECEHHEM OOILEro MHOXKUTES 32
CKOOKM; YMHO)XaTh MHOTOWJICH Ha MHOTOWIEH, PAaCKJIabIBaTh MHOTOUJICH Ha MHOXHUTEIH CIIO-
co0OM IpyIIUPOBKH, TOKA3bIBaTh TOX/IECTBA.

6. ®opMyJIbl COKPAIEHHOT0 YMHOKeHus1 (23 4)

®opmymst  (a+b)’ =a® +2ab+b?, (a—b)(a=b)=a’ —b?, [(a+b)(@® Fab+b?)]
[Tpumenenue GpopmMys COKPAIEHHOTO YMHOXKEHUS K PA3JI0KESHUIO HA MHOXKUTEIH.

Leapb — BbIpaboTaTh YMEHUE IPUMEHSATH B HECIOKHBIX CIy4dasx (GopMyJibl COKpaIIEHHO-
IO YMHOXEHHUS Ui MPeoOpa3oBaHMs IIETBIX BBIPAKEHHUH B MHOTOWIEHBI U JUIS Pa3IOKCHUS
MHOTOYJICHOB Ha MHOKUTEJIH.

3namp HopMyIBl COKpPAIIEHHOTO YMHOXXEHHS: KBAaJIPATOB CYMMBI M Pa3HOCTH JIBYX BBI-
PaKEHUI; pa3IMUHbIE CIIOCOOBI PA3JIOKEHHSI MHOTOYJIEHOB HA MHOYKHTEIIH.

Ymems qurath HOpMYIIBI COKPALMICHHOTO YMHOKEHUS, BBIIIOJIHATE IPE0Opa3oBaHue BbI-
pakeHUW TpuMeHeHHeM (GOopMyJN COKPAIICHHOTO YMHOXEHHs: KBajpara CyMMBbI U Pa3HOCTHU
JIBYX BBIpQKEHUE, YMHOKCHHS PAa3HOCTH JABYX BBIPAKCHHI HA UX CYMMY; BBIIIOJHSTH pa3ioiKe-
HUE Pa3HOCTH KBAJpaTOB JIBYX BBIPAKEHUH HA MHOXXHUTENHU; MPUMEHSTH Pa3InYHbIe CIOCOObI
Pa3I0oKEeHUsT MHOTOYWICHOB Ha MHOXXHUTENH; MPE0oOPa30BhIBATH IIETbIC BBIPAKEHHS, TPUMEHSThH
npeoOpa3oBaHue IENbIX BEIPAKEHUI MPU PELICHUH 3a/1a4.

7. Cuctembl JUHeHHBIX ypaBHeHul (20 )

CucreMa ypaBHEHUH ¢ IByMs IIEPEMEHHBIMH. PellieHne cucteM AByX JHUHEWHBIX YpaBHe-
HUH C IByMsl IepeMeHHbIMU. Perienne 3a1a4 MET010M COCTaBJIEHUSI CUCTEM YPaBHEHUIA. .

Leab — MO3HAKOMUTH YUaIIUXCSA CO CIIOCOOaMH PEIICHUS] CUCTEM JIMHEWHBIX YpaBHEHHM
C IBYMs TIEPEMEHHBIMH, BHIPA0OTaTh YMEHHE peIlaTh CUCTEMbl YPaBHEHUN ¥ IPMEHSITh UX TPU
pELIEHUH TEKCTOBBIX 3a/1a4.

3namsp, 4TO TaKo€ JIMHEHHOE ypaBHEHHE C JABYMsI NEPEMEHHBIMM, CUCTEMa YPAaBHEHUH,
3HATh Pa3JIMUHbIE CIIOCOOBI PEHICHUs] CUCTEM YPAaBHEHUIl ¢ ABYMS NMEPEMEHHBIMU: CIOCOO MO-
CTaHOBKH, CIIOCO0 CI0XKEHUS; TOHUMATh, YTO YPaBHEHUE — 3TO MaTeMaTHYECKUH arnapar pere-
HUS pa3HOOOpa3HbIX 33]a4 U3 MaTeMaTHKH, CMEXHBIX 00JIacTel 3HaHUH, TPAKTHUKH.

Ymems npaBuiibHO ynoTpeOIsTh TEPMUHBI: «ypaBHEHUE C JIBYMSI TIEPEMEHHBIMHY, «CH-
CTeMay; NOHUMAaTh UX B TEKCTE, B PEUM YUMTENs, TOHUMATh (OPMYJIUPOBKY 3a[aul «pPELIUTh
CHCTEMY YypaBHEHHH C IByMs IIEPEMEHHBIMU»; CTPOUTH HEKOTOpPbIE TpauKK ypaBHEHUS C BY-
Ms TIEpEMEHHBIMU; pelIaTh CUCTEMbl YPaBHEHUI ¢ IByMs MEpPEeMEHHBIMHU Pa3IMYHBIMU CIIOCO-
O6amu.

8. IToBTOpenue. Pemenue 3axa4 (6 1)
3akperuieHNe 3HAHWM, YMEHHI M HABBIKOB, MOJYYEHHBIX HA ypOKax MO JaHHBIM TeMaM (Kypc
anreOpsl 7 Ki1acca).

I'eomerpus 7 kiacc

1. HauanbHble reoverpudeckue caeteHusi 104
OOBACHATB, YTO TAKOE OTPE3OK, JIyd, yroil, Kakue (pUrypbl Ha3bIBAlOTCS PABHBIMH, Kak

CPaBHUBAIOTCSI U U3MEPSIOTCS OTPE3KH U YIIbIL, YTO TAKOE IPagyC U IpalycHas Mepa yIva, Kakoh
Yroil Ha3bIBAa€TCAd IMPSAMBIM, TYIBIM, OCTPbIM, Ppa3BEPHYTBIM, 4YTO TAaKOE CEPEAMHA OTPE3Ka U
OuccekTpuca yIia, Kakde YIIbl Ha3bIBAIOTCS CMEXHBIMM M KAaKM€ BEPTUKAIBHBIMU;
bopmMynMpoBaTh 1 00OCHOBBIBATH YTBEPXKIIEHUS O CBOMCTBaX CMEKHBIX M BEPTHKAIBHBIX YIJVIOB;
OOBSICHATD, KaKHe MPSMbIE HA3bIBAIOTCS MEPIEHAUKYISIPHBIMU; (OpMYIHpoBaTk 1 0OOCHOBBIBATH
YTBEP)KAEGHHE O  CBOWCTBE JABYX MNpPSMBIX, MEPIEHIUKYISIPHBIX K TPeThel; M300pakarb M pac-
MO3HABATh YKa3aHHBbIE MpocTeiie (Gurypsl Ha Yeprekax; peuiaTh 3a/1aud, CBI3aHHBIE C ATUMH
npocTeimumMu hUrypamu

2. TpeyroiabHuk 18 4.
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OOBsICHSTD, Kakas (PUrypa Ha3bIBACTCS TPEYTOJIBHUKOM, UYTO TAKOE BEPILIMHBI, CTOPOHBI, YIVIBI
U TEpUMETp TPEYIOJIbHUKA, KAaKOM TpEyroJbHUK Ha3bIBaeTCd pPAaBHOOCIPEHHBIM M KaKOU
PaBHOCTOPOHHMM, KaKH€ TPEYrOJbHHKM HA3bIBAIOTCS PABHBIMU; M300pakaTh W Pacro3HaBaTh Ha
yepTekax TPEYroJbHUKU U UX 3JIEMEHTHI; (hOpMYIHMpPOBaTh U JOKA3bIBaTh TEOPEMBI O MPU3HAKAX
PaBEHCTBA TPEYTOJIILHUKOB; OOBSCHSTH, YTO HA3bIBACTCS NMEPICHINKYISIPOM, IPOBEIEHHBIM U3 JaH-
HOM TOYKH K JAHHOU MPAMOH; (hOpMyTHpOBaTh U JJOKa3bIBATh TEOPEMY O MEPIEHIUKYIISIPE K MPSMOIA;
OOBSICHATh, KAaKH€ OTPE3KH HAa3bIBAIOTCS MEIWMAHOM, OMCCEKTPHUCOM W BBICOTOW TPEYrONBHHKA,
dbopMyIHUpoBaTh M JIOKa3bIBaTh TEOPEMbI O CBOMCTBAX paBHOOEIPEHHOIO TPEYTOJIbHUKA; PeliaTh
3a7a4u, CBA3aHHBIC C MPHU3HAKAMH PABEHCTBAa TPEYrOJHHUKOB M CBOMCTBAMH PaBHOOEIPEHHOTO
TPEYroJibHUKA; 'POpPMYIIMpPOBaTh OMpee/ieHHe OKPYKHOCTH; OOBSICHATh, UTO TaKOE LEHTP, PAIUYC,
XOplla U JUaMETP OKPYKHOCTH; pelllaTh MPOCTEHIINE 3aa4d Ha IOCTPOEHUE (IIOCTPOEHHE YIVIA,
PaBHOTO JTAHHOMY, TOCTPOEHHE OMCCEKTPHUCHI YIVIa, MMOCTPOCHHUE MEPHEHIUKYISPHBIX MPSIMBIX,
IIOCTPOEHHUE CEPEAMHBI OTpEe3Ka) M OoJiee CIIOKHBIE 3a/laud, MCIOJIb3YIOLIME YKa3aHHBIE IpO-
CTeMILNe; COMOCTAaRIATh MOMYYEHHBIM pe3y/IbTar ¢ YCJIOBUEM 33Jaud; aHAJIU3UPOBATh BO3MOKHBIE
cllydau.
3. [lapasuiesibabie npsivbie 11 4.
dopMynupoBarh ONpEeIeHNE NapaJIeIbHbIX MPSIMbIX; OOBSICHATh C MOMOLIbIO PUCYHKA,
Kakue yribl, 00pa3oBaHHbIC MMPU TMEPECEUCHUH JABYX NPSAMBIX CEKYyILEH, Ha3bIBAIOTCS HAKPECT
JeKAIMMHU, KaKH€ OJHOCTOPOHHUMM M KAaKHE COOTBETCTBEHHBIMM; (POPMYIMPOBATh M JIOKA3bIBATH
TEOPEMBI, BBIPAKAIOIIME TPH3HAKKM MApaUIENBHOCTH  JBYX  MPSAMBIX; OOBACHSITH, YTO TaKOE
AKCHOMBI TEOMETPUU M KaKHe aKCHOMBI YK€ HCIIOJb30BAINCH paHee; (OPMYIHPOBATh aKCHUOMY
napajiebHBIX IPSAMBIX U BBIBOJUTH CIEACTBUS U3 HEE; GOPMYIHPOBATH U JJOKA3HIBATH TEOPEMBI O
CBOMCTBaX MapaJuIeJbHBIX MPSMBIX, 00paTHBIE TEOpEMaM O MPU3HAKAX MMapaIUIeIbHOCTH, CBSI3aHHBIX
C HAKpECT JISKAIIUMH, COOTBETCTBEHHBIMH M OJIHOCTOPOHHHMH YIVIaMH, B CBSI3U C 3TUM OOBSCHSITH,
YTO TaKOE€ YCJIOBUE U 3aKJIIOYEHHE TEOPEMBI, Kakasi TeOpeMa Ha3bIBAeTCsl OOPATHOM 10 OTHOLLIEHHIO K
JAHHOW TeopeMe; OOBSICHATh, B YEM 3aKIIOYaeTCss METOJ JIOKa3arellbCTBA OT IPOTHUBHOIO:
(hOpMYITMPOBATh M JIOKa3bIBATh TEOPEMbI 00 yITIaX ¢ COOTBETCTBEHHO MapaJlIeIbHBIMU U MEPIICH TUKY-
JSPHBIMU CTOPOHAMH; MPUBOIUTH MPUMEPbI UCHOJIB30BAHUSA STOTO0 METOZAA; pelllarh 33/1auyd Ha
BBIYMCIIEHUE, JJOKAa3aTeIbCTBO U TIOCTPOEHUE, CBA3aHHbIE C MapajlyIeIbHBIMU NPSIMbIMU
4. CooTHOIICHHSI MEKIY CTOPOHAMM M YIVIAMH TPeyroJbHHuKa 214.
®opMyIupoBaTh U JI0Ka3bIBATh TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA U €€ CIIECTBUE O
BHEIIHEM YIJIE TPEYToJbHUKA, IMPOBOJUTH KIACCU(PUKAIMIO TPEYTOJBHUKOB MO ymiaMm; ¢op-
MYJIMPOBATh U JIOKa3bIBaTh TEOPEMY O COOTHOILIEHHUSX MEXIY CTOPOHAMM M yIJIaMH TpPEeyroJbHUKa
(mpsiMoe M 0OpaTHOE YTBEp)KIEHHMS) U CIEJICTBHS U3 He€, TeOpeMy O HEpPaBEeHCTBE TPEYTOJIbHUKA,
dopmynMpoBaTb M JOKa3blBaTb ~ TEOPEMbl O CBOMCTBAaX MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB
(MIPSIMOYTOJIBHBIN TPEYTONBHUK ¢ YoM 30°, MPU3HAKKA PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOIBHUKOB);
(GopMyITHpOBaTh ONPEJENCHUs] PACCTOSIHHUS OT TOYKM JO0 MpsSIMOM, paccTOSHUS MEXIy Ma-
pajuIeTbHBIMM TPSIMBIMM;  peIlaTh 3a7adyd Ha BBIUMCICHMS, JOKA3aTeIbCTBO M IOCTPOCHUE,
CBSI3aHHBIE C COOTHOUICHUSIMUA MEXKAY CTOPOHAMM U YIVIaMH TPEYroJbHUKA U PACCTOSHUEM MEXIY
HapajvIebHBIMU MPSMBIMU, IPH HEOOXOAUMOCTH TPOBOAUTH IO XOy PEIISHUS JIONOJHHUTENbHbIE
MIOCTPOEHHS, COTIOCTABIISITH MOTYYEHHBIM pe3y/IbTaT ¢ YCIOBHEM 3aa4d, B 3a/layaX Ha IMOCTPOEHHE
MCCIIEI0BATh BO3MOXKHBIE CITy4aH.
IloBTOpenue 10 4.
IToBrOpUTH 1 0OOOLTUTH U3yUEHHBIN MaTepuall.

AJareopa 8 kjacc
1. PannonasbHbie 1podu (21 4)
Panmonansnas npo0b. OCHOBHOE CBOWCTBO ApoOH, COokpamieHue apodeit. CroxeHwue,
BBIUMTAHUE, YMHOKEHUE U JISTICHUE APOOEH.

. k N
[Tpeobpa3zoBanre pallMOHAIBHBIX BhIpakeHU. DyHKIUSA Yy = — U e€ rpaduk.
X
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ey — BeIpaboTaTh yMEHUE BHIOIHITH TOXKIECTBEHHbIE TPE0OPa30BaHUs PAllIOHANb-
HBIX BbIPaKEHUM.

3namb OCHOBHOE CBOWCTBO APOOH, paliOHAIbHBIE, IIeNIbIe, TPOOHBIC BBHIPAKEHUS; Mpa-
BIWJIBHO YIOTPEOJATh TEPMUHBI «BBIPAXKEHUEY, «TOXKAECTBEHHOE IPeoOpa3oBaHue», TOHUMATh
(opMyYITMPOBKY 3aJlaHHi: YIPOCTUTH BBIPAKECHUE, PA3NIOKUTh HA MHOXKUTEIU, IPUBECTH K 00-
IEMYy 3HaMEHATel0, COKPaTUTh ApoOb. 3uame u nonumams HOPMYIUPOBKY 3aJaHHUM: yIpo-
CTHUTbH BBIPQXKCHHUE, PA3JIOKUTh Ha MHOXKUTEIH, IPUBECTU K OOIIEMY 3HAMEHATENI0, COKPATUTh
IpoOb, CBOMCTBA 0OPaTHOM MPONOPIIMOHAIEHOCTH

Ymems oCymecTBISATh B PallMOHANBHBIX BBIPQKEHUSX YHCIOBBIC MOACTAaHOBKH M BBI-
HOJHATh COOTBETCTBYIOIINE BBIYMCICHHUS, BBIMOIHATh ACHCTBUS CIIOKEHHSI U BBIUUTAHMS C all-
re0OpandeckuMu ApOOSMH, COKpAIIaTh APO0b, BHIMOIHATH Pa3jI0kKEHNE MHOTOUWICHAa HA MHOXKH-
TeJIM MPUMEHEHHEM (OPMYJI COKPAILIEHHOTO YMHOKEHMsI, BBIIOJIHATH NIPeoOpa3oBaHUE palyo-
HAJIbHBIX BBIPOXKEHHUH. Ymemsb OCYIIECTBIATh B PAMOHAIBHBIX BBIPAKEHUSX YUCIIOBBIE TIOJCTA-
HOBKH M BBIIOJHATh COOTBETCTBYIOIINE BBIUMCIICHUS, BBIIOIHATh IEHCTBUS YMHOXKEHUS U Je-
JICHUS C anreOpandecKuMu Jpo0sMu, BO3BOIUTH APOOb B CTEIICHb, BBHIIOIHITH MPEOOpa3OBaHHE
paLMOHATIBHBIX BBIPAXKEHUHN; NPAaBUWIBHO YHOTPEOIATh (PYHKIMOHAIBHYIO TEPMUHOJIOTUIO (3Ha-
YyeHue QyHKINHU, apTyMEHT, rpaduk QyHKINN), CTPOUTH TpaduK 0OpaTHON MPOMOPIIUOHAIBHO-
CTH, HAXOAUTH 3HaYeHust pyHKIKU Y=K/X o rpaduxky, mo popmy:e.

2. KBagpartnbie kopau (17 4)

[TonsiTue 06 nppanmoHanbHOM yncie. O0mue cBeieHus 0 AeUCTBUTEIbHBIX YUCIAX.
KBanpaTHblit KOpeHb, TPUOTMKEHHOE 3HAUEHUE KBaIpaTHOTo KOpHs. CBOMCTBA KBAAPaTHBIX
KOpHEH. MpeoOpa3oBaHus BhIpAKEHHH, CoZepKalMX KBaJpaTHble KOpHU. DyHKIMS Y = JX ned
rpaduk.

Iesb — cucreMaTU3UPOBATh CBEACHUS O PALIMOHAIBHBIX YUCIAX U JaTh NPEACTABICHUE
00 MppalMOHATBHBIX YHACIIAX, PACHIMPUB TEM CAMBIM MOHITHE YMCIIA; BEIPAOOTaTh YMEHHE BbI-
HOJHATH MPOCTENIINE IpeoOpa3oBaHMsl BEIPAXKEHUHN, COAEPIKAIINX KBAIpaTHbIE KOPHHU.

3namep onpeneneHns KBapaTHOTO KOPHS, apu(hMETHUECKOTO KBaIPAaTHOTO KOPHS, KaKnue
YHCiIa Ha3bIBAIOTCS PAllMOHAIIBHBIMU, HPPALIMOHAIIBHBIMHU, KaK 0003Ha4aeTCcsi MHOXKECTBO pally-
OHAJIBHBIX YHCEIT; CBOMCTBA apU(PMETUIECKOTO KBAJPATHOTO KOPHSI.

Ymems BHINOMHATH MPeoOpa30BaHUE YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIIMX KBAJApaTHbIE
KOPHH; PellaTh ypaBHEHHU BHJA X°=a; HAXOJUTh NPUOIMKEHHbIE 3HAYEHHS KBAAPATHOTO KOPHS;
HaXOJUTh KBAJPaTHBIH KOPEHb U3 MPOU3BENEHHS, TPOOU, CTENEHHU, CTPOUTh Irpaduk (YHKIUU

y= Jx u HaXOJUTh 3HAUEHUS 3TOM (YHKUMH IO rpa@uky win 1o (Gopmynie; BBIHOCUTb MHO-

JKUTEJh W3-TI0J] 3HaKa KOPHS, BHOCUTh MHOXXMUTEIb I10J] 3HAK KOPHS; BBIMOJIHATH NMpeodpa3oBa-
HUE BBIPAXKEHUM, COAEpKALTUX KBAIpaTHbIE KOPHHU.

3. KBagparnsbie ypaBHenusi (22 4)

KBagparHoe ypaBaenue. opmyinbl KopHE KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenue panmoHanbHBIX ypaBHeHHH. Pemienne 3aaa4, mpuBOASIIMX K KBAPATHBIM U PaIUo-
HaJbHBIM YPaBHEHUSIM.

ean — BeIpaboTaTh YMEHHS pemiaTh KBaAPATHBIE YPABHEHHUS, POCTEHIIINE palliOHATb-
HbI€ YPaBHEHHUS U IPUMEHATh U3 K PEIICHUIO 3a/1a4.

3namsp, 4TO TaKOe KBaJpaTHOE YpPAaBHEHME, HEMOJHOE KBaJpaTHOE ypaBHEHUE, MpUBE-
JIEHHOE KBaJpaTHOE ypaBHEHHE; (HOPMYIIbI TUCKPUMUHAHTA U KOPHEH KBaJApaTHOTO YPaBHEHUS,
Tepemy Bueta u oOpaTHyrO €if; Kakue ypaBHEHHUSI Ha3bIBAIOTCS IPOOHO-PAITMOHAIBHBIMU, KaKHe
OBIBAIOT CITOCOOBI PEIICHUS] YPaBHEHHH, MOHUMATh, YTO YPaBHEHHE — 3TO MAaTeMaTUYECKUU arl-
napart penieHus pa3Ho0Opa3HBIX 3a7a4 MAaTEeMAaTHKH, CMEXHBIX 00JIacTel 3HAaHUH, PAKTHKH.

Ymems pemiate kBagpaTHble ypaBHEHHUs BBIJCJICHUEM KBaJpara JIBY4WI€Ha, peuiaTh
KBaJpaTHBIE YpaBHEHUS 1O (popMylie, peraTh HEMOJIHBIE KBAPATHBIC YPaBHEHUS, pEIIaTh KBaJI-
paTHbIE YpaBHEHHs ¢ TIOMOIIBIO TEOPEMBI, 0OpaTHON Teopeme Buera, MCHONB30BaTh TEOpPEMY
Buera nns HaxoxaeHus Kod(pPUIIMEHTOB U CBOOOIHOTO WICHA KBAIpaTHOTO YPaBHEHMUSI; PeIIaTh
TEKCTOBBIE 33J]a4M C TIOMOIIBIO KBAJPATHBIX ypaBHEHUH; peliaTh JpOOHO-pAllMOHANBHBIE YPaB-
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HEHMS, peliaTb ypaBHEHMs IpaUuyecKuM CHOCOOOM, PEelIaTh TEKCTOBBIE 3aaud C IMOMOIIbIO
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUH.

4. HepaBenctBa (18 u)

YuciioBble HEpABEHCTBA U UX CBOWCTBA. [lousieHHOE ClI0KEHNE U YMHOXEHUE YUCIOBBIX
HepaBeHCTB. [[puMeHeHne CBOMCTB HEPABEHCTB K OLICHKE 3HAY€HUs BbIpakeHUs. JInHelHoe He-
PaBEHCTBO ¢ OAHOM nepeMeHHOoM. CrucTema JIMHEHHBIX HEPABEHCTB ¢ OJHON NEPEMEHHOM.

Hean — BeIpaboTaTh YMEHUS pEIIATh JIMHEWHbIC HEPABEHCTBA C OJTHOW MEPEMEHHOMN U UX
CHUCTEMBI.

3namb ONPENCIICHNE YMCIOBOIO HEPABEHCTBA C OJHOM IEPEMEHHOM, UTO Ha3bIBAETCS
pELICHUEM HEPABEHCTBA C OJHOM IMEPEMEHHOM, YTO 3HAYMT PEIINTh HEPABEHCTBO, CBOMCTBA
YHCIOBBIX HEPABEHCTB, IOHUMATh (POPMYITMPOBKY 3a7aull «PEHINTh HEPABEHCTBO.

Ymems 3anucbiBaTh U YMTATh YHCIOBBIE NMPOMEKYTKH, U300pa)kaTb MX Ha YUCIOBOI
IIPSIMOM, pPeIIaTh JIMHEHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM, PeIIaTh CUCTEMBI HEPABEHCTB C
OJIHOYM ITEPEMEHHOM; TPUMEHATh CBOMCTBAa HEPABEHCTBA IIPU PEILICHUHN HEPABEHCTB U UX CUCTEM.

5. Crenensn ¢ uneJbIM noxkasaresiem (7 4)

Crenensb ¢ 1enbIM MokazaTeneMm U e€ cBoiictBa. CTaHIapTHBIM BUJ YMciia. 3alUCh MPH-
O KeHHBIX 3HaYeHH. JeficTBHUS Ha/x MPUOIMKEHHBIMU 3HAYCHUSIMH.

Heab — chopMupoBaTh yMEHHE BHITIOMHATH ACUCTBUS HAJ CTEIICHSMU C LIETBIMU MTOKa-
3aTessiIMU, BBECTH IOHATHE CTAaHAAPTHOTO BU/IA YHCIIA.

3namp ONpeAeIICHUE CTENEHU C LIEJIBIM U IEJIbIM OTPULATENbHBIM IIOKA3aTeNIeM; CBOM-
CTBA CTEIIEHU C LIEJIbIM [T0Ka3aTEISIMHU.

Ymems BbINONHATH NEUCTBUS CO CTENEHSAMU C HATYPAJIbHBIM M LIEJBIM MOKA3aTEISIMU;
3alMChIBaTh YUCIIA B CTAHJAPTHOM BUJE, 3aMUCHIBaTh NPUOIMKEHHbIE 3HAUEHUS YMCEl, BBITIOJ-
HATH

JEUCTBUSI HaJl MPUOJIM>KEHHBIMU 3HAUYCHUSIMH.

6. DJIeMeHTBI CTATHCTHKHU M TEOPUH BeposiTHOCTel (6 1)

COop u TpynmupoBKa CTATHCTUYECKUX MAHHBIX. HarisgHoe mpeacTaBieHHE CTaTUCTUYECKON
uHpOpMaLun

7. lloBTopenue. Pemenue 3apqau (9 4)
3akpernieHue 3HaHUM, YMEHHI U HABBIKOB, MOJYYEHHBIX HA YPOKax Mo JaHHBIM TeMaM (Kypc
anredpsl 8 Ki1acca).

I'eomerpus 8 kiace

Yeroipexyroiabunku (14 yacos)

MHOroyroiasHuK, BBITYKJIBIH MHOTOYIOJIBHHK, YETBIPEXYTrOJbHUK. [lapamienorpamm, ero
cBoiicTBa M mnpusHaku. Tpaneums. IlpsmoyronabHHMK, poM0O, KBaapar, ux cBoicTBa. OceBas u
LIEHTpaJIbHAasi CAMMETPHH.

OcnosHnas yenp — U3y4uTh HanOoJiee BaKHbIE BU[bI YETHIPEXYTOJILHUKOB — Mapasie-
JIOTpaMM, MPSIMOYTOJIBHUK, pOMO, KBaJpaT, Tpaneuio; 1aTh NpeacTaBleHne o Gpurypax, odmna-
JIAIOLIUX OCEBOW MIIM LIEHTPAIBHON CUMMETPHUEH.

Jloka3zaTenbcTBa OOJBIIMHCTBA TEOPEM JAaHHOW TEMbl U PEUICHUS MHOTHX 3a/lad MPOBO-
JATCA ¢ MOMOUIBIO NPU3HAKOB PABEHCTBA TPEYIOJBHUKOB, II03TOMY ITOJIE3HO UX IIOBTOPUTH B
HayaJle U3y4YeHUs TEMBI.

OceBas 1 LeHTpaJIbHAsi CAMMETPHUU BBOJSATCS HE Kak MpeoOpa3oBaHUE IIOCKOCTH, a Kak
CBOICTBa reoMeTpudecKux (Uryp, B 4aCTHOCTU YETHIPEXYTOJIBHUKOB. PaccMOTpeHne 3Tux mo-
HATUH KaK JBUKEHHUH MIJIOCKOCTH COCTOUTCA B 9 Kitacce.

Inomann (14 yacoB)

[lonsaTHe mom@anu MHOroyrojibHMKa. Ilmomanyu npsAMOyrosbHUKA, NapajienorpaMmma,
TpeyrojibHuKa, Tpanenuu. Teopema [Iudaropa.
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OcnosHas yenp — pacuIMpuTh U yIIIyOUTh MOJMyYSHHbIE B 5S—6 Kilaccax MpeiCTaBICHUs
ydamuxcst 00 M3MEPEHHH W BBIYMCICHUU IUIOIIAZEH; BbIBECTH (OpMyJbl IJIOLIAAeH HpsaMo-
YroJbHUKA, MapajieiorpaMMa, TPEYroJbHUKA, TPallelly; A0Ka3aTh OAHY U3 TJIaBHBIX TEOPEM
reomeTpun — TeopeMy Iludaropa.

BeiBog opmyst Ui BEIYMCIIEHUS TUIOMIAACH MPAMOYTOJIbHUKA, IMapajuieJorpamma, Tpe-
yroJIbHUKA, TPaleluyd OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAX IUIOLIAJEH, KOTOpPbIE MPU-
HUMAIOTCS UCXOJ M3 HArTSIHBIX NPEJCTaBICHUH, a Takke Ha (opmyie miomany KBaaparta,
000CHOBaHME KOTOPOI1 HE SIBJIAETCS 00s13aTEIbHBIM JUISl YUAIIUXCSL.

HeTpaauumoHHO# 17151 MKOJIBHOTO Kypca SIBISIETCS TeopemMa 00 OTHOLICHHH ILIOLanei
TPEYroJbHUKOB, UMEIOLIHUX 110 paBHOMY yrily. OHa 1M0O3BOJISET B JajlbHEHIIEM AaTh IPOCTOE J10-
Ka3aTeJIbCTBO NMPHU3HAKOB MMOA0OMS TPEYrOJbHUKOB. B 3TOM COCTOMT OJHO M3 NMPEUMYIIECTB,
00yCJIOBJIEHHBIX PAHHUM BBEJICHUEM MOHATHSI IIJIOIIAH.

JokasarenbcTBo TeopeMbl [Ingaropa ocHOBBIBaeTCsS Ha CBOWCTBaX IUTomanei u Gpopmy-
Jax AJs IUIoIaAel KBajaparta U MpsIMOYrojibHUKaA. Jloka3biBaeTCs Takke TeopeMa, oOpaTHas Teo-
peme [Mudaropa.

IHoxo0HbIe TPeyroibHukH (19 yacos)

[Tono6usle Tpeyronbuuky. Ilpru3Haku nonodus TpeyroiabHUKOB. [IpuMenenne nonodust k
JI0Ka3aTeIbCTBY TEOPEM U pelieHHo 3afad. CHHYC, KOCUHYC M TaHI'€HC OCTPOro yrjia MpsMo-
YTOJILHOTO TPEYrOJbHHKA.

OcnosHas yenp — BBECTH MOHATHE MOJ0OHBIX TPEYTroJbHUKOB; PACCMOTPETh MPHU3HAKH
000U TPEYTOJIBHUKOB U UX MPUMEHEHHSI; CIIeJIaTh NEPBbIA Mar B OCBOCHUH YYalTUMHCS TPH-
TOHOMETPUYECKOTI'0 anmapara reOMeTpUH.

Onpenenenre nNogOOHBIX TPEYTOJIbHUKOB JAETCSl HE HA OCHOBE IPeoOpa3oBaHUs MOJ0-
6us1, a yepe3 paBeHCTBO YIVIOB M MPONOPILMOHAIIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku mo100us TPEYTOIBHUKOB JTOKA3BIBAIOTCS C TIOMOIIBIO TEOPEMBI 00 OTHOIIICHUN
IUIOINAAEH TPEyroJbHUKOB, UMEIOLIUX IO PABHOMY YIIIY.

Ha ocHoBe npu3HaKOB 0J00MS TOKA3bIBAETCS TEOPEMA O CPEIHEH JIMHUH TPEYTOJIbHUKA,
YTBEP)KJCHHE O TOYKE MepeceyeHusi MeluaH TPEyroIbHUKA, a TakKe JIBa YTBEPXKICHHS O Mpo-
MOPIMOHAFHBIX OTPE3Kax B MPSMOYTOJIBLHOM TpeyrojbHHKE. J[aeTcs mpencTaBlieHre O METOoJIe
o 00U B 3a/1a4ax Ha MOCTPOEHUE.

B 3axmroueHme TeMbl BBOJSTCS 3JIEMEHTHI TPHTOHOMETPUH — CHHYC, KOCHHYC M TaHT'€HC
OCTPOT0 yIjia MpsIMOYTOJBHOTO TPEYroJIbHHKA.

Oxkpy:kHocTh (16 yacoB)

B3anmMHoe pacronioskeHue npsiMoit 1 oOKpykHOCTH. KacaTenbHast K OKpYXHOCTH, €€ CBOM-
CTBO W TIpHU3HAaK. L{eHTpanbHbIe W BNUCaHHBIE YIIIbl. YeThIpe 3aMedarenbHbIe TOYKH TPEYTOJb-
HUKa. BicanHast u onucaHHas OKpY>KHOCTH.

OcnosHas yenb — PacHIMPUTH CBEACHUS 00 OKPY)KHOCTH, TTOTyYE€HHBIE YJYaITUMHCST B 7
KJlacce; M3YYHUTh HOBBIE (DAKThl, CBA3aHHBIE C OKPYKHOCTHbIO; MO3HAKOMHUTH YYAIIUXCS C Ye-
TBIPHMSI 3aMEYaTEIbHBIMI TOUKAMHU TPEYTOJIBHUKA.

B nanHoO# TeMe BBOJUTCS MHOTO HOBBIX MOHSATHI M pacCMaTpUBAETCSI MHOTO YTBEpPXKe-
HUH, CBA3aHHBIX C OKPY)KHOCTBIO. JIJIs1 IX YCBOCHHS CIEIYeT YACTUTh OOJBIIOe BHUMAHHE pe-
HICHUIO 33/1a4.

YTBepKIEHUS O TOYKE TepeceueHrs] OMCCEKTPHC TPEYroJbHUKA W TOYKE IMEpeceueHUs
CepeIMHHBIX MEPIEHINKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJSATCS KaK CIEACTBUS U3 TEO-
peM O CBOMCTBaxX OMCCEKTPHUCHI yIiia M CEPEeAMHHOTO MEPIEHIUKYIspa K OTpe3Ky. Teopema o
TOYKE MEPECEYCHUs] BBICOT TPEYTOJIbHUKA (MM UX MPOJOJIKEHUH) JOKa3bIBAETCS C MOMOIIBIO
YTBEPXKICHHS O TOUKE TIepECeUeHHsI CEPEIMHHBIX TIEPIICHTUKYIISPOB.

Hapsiny ¢ TeopeMaMu 06 OKpY>KHOCTSIX, BIMCAaHHON B TPEYTOJIbHHUK U OMUCAHHOW OKOJIO
HET0, pacCMaTPHUBAIOTCS CBOHCTBO CTOPOH OMHCAHHOTO YETHIPEXYTOJhHUKA U CBOWCTBO YTJIOB
BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

IMoBTOpenue. Pemenue 3axa4 (S yacon)
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Ocnosnas yenw. [IoBTOpUTH, 3aKpenuTh U 00001mUTH OCHOBHBIE 3YH, monydeHHble B 8
KJacce.

Aurebpa 9 kiacc

1. KBagparuunas pyukuus (23 4)

Oynkuus. Bo3pacranne u yOpiBanue ¢ynxiuu. KBaapatublii TpexwieHn. Paznmoxenue
KBaJIpaTHOIO TPEXWICHA Ha MHOXKUTENIU. PenieHue 3ai1a4 myTeM BbIIEICHHs KBagpaTa JBy4JIcHa
U3 KBajgpaTHOro Tpexwiena. dynkmus  y=ax? + bx + ¢, eé cpoiicTsa, rpaduk. IIpocreiimme
npeoOpa3oBanus rpapukoB QyHKIUH. PelieHre HepaBeHCTB BTOPOM CTENEHU C OJJHOM IepeMeH-
HOM. [Penienne panoHalIbHBIX HEPABEHCTB METOI0M UHTEPBAJIOB. |

Ileanb — BbIpaboTaTh yMEHUE CTPOUTH I'padMK KBaJIPATUYHON (YHKLUU U IPUMEHSTbH
rpaduveckre MpeacTaBIeHHs IS PEICHUS HEPABEHCTB BTOPOIl CTETIEHHU C OJIHOW MEePeMEHHO;
BBECTHU IIOHATHE KOPHsI N-1 CTENEHMU.

3HATh OCHOBHBIE CBOMCTBA (DYHKIIMH, YMETh HAXOJUTH MPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHus, yObIBaHUs (DYHKIMI; OmpeesneHre U CBOMCTBAa YETHOM M HEYETHOM (yHKUUM;

ornpezeneHue KOpHsS N- i CTENEHU, MPU KAKUX 3HAYCHUSIX a UMEET CMBICI BBIpaKCHHE Va ; UTO
CTEeNeHb C OCHOBaHUEM, paBHBIM () ompeaensieTcss TONbKO ISl TOJI0KUTEIBHOTO IPOOHOTO MOKa-
3aTessl U 3HaTh, YTO CTENEHU C IPOOHBIM MOKa3aTeseM HE 3aBUCAT OT crioco0a 3amucH I' B BUAE
IpoOu; CBOWCTBA CTENEHEW C palMOHAIBHBIM IOKa3aTeleM, YMETh BBINOJIHATH MPOCTEilne
peoOpa3oBaHusl BBIPAXKEHUMN, COAEpkKAILMX CTENEHH ¢ IPOOHBIM IOKa3aTeeM; CBOMCTBA CTe-
NeHHOW (DYHKIIMU C HATYpaJIbHBIM MTOKA3aTEIeM.

Ymers:

HAXOJHUTh O0JIACTh OMpeneneHus U 00JacTh 3HaUeHUN (YHKIUH, YUTaTh rpaduk QyHK-
LHn;

peliaTh KBaJpaTHBIE YpaBHEHHUS, ONPEICNIATh 3HAKH KOPHEN;

BBITNOJIHATH Pa3IoKEHUE KBaJPATHOTO TPeXUueHa Ha MHOKUTEIH;

CTpOHTH TpaQuK (YHKIMM y=aX> ' BBINOJHATH MPOCTeifliue npeoOpa3oBaHus rpahHKoB
dyHKuMi;

CTpOUTh TpaduK KBaAPAaTUYHON (YHKIUH, BBINOJHATH MPOCTEHIIHNE MPeoOpa3oBaHMUS
rpadukoB QpyHKUINH;

CTPOUTH TpaduK KBaApaTUYHOW (QYHKIIUU» HAXOAUTH MO TpaduKy HyIu QYHKIUH, IPO-
MEXYTKH, T1Ie QYHKIUS TPUHIMAET ITOJIOKUTEIBHBIC U OTPUIIATEIIbHBIC 3HAUCHHS,

MOCTPOUTH rpaduk (GyHKIMH Y=aX? U MPUMEHATH €& CBOHCTBA. YMETh MOCTPOUTH Ipa-
dbuk pynxmm y=ax? + bX + ¢ u IPUMEHSATH eé CBOICTBA;

HAXOJHUTh TOKU Niepecedyenus rpaduka KBagparnyHoit GyHKIIUU C OCSIMU KOOPAUHAT;

Pa3IoKUTh KBaJPATHBIN TPEXUWIEH HA MHOXKUTEIH;

peliaTh KBaJ[paTHOE ypaBHEHUE;

pemaTh KBaJipaTHOE HEPABEHCTBO aAJIreOpandecKuM CIIocoOoM;

peliaTh KBaJipaTHOE HEPABEHCTBO C MOMOIIBIO Tpadrka KBAAPATHIHON (YHKIIIH;

pelaTh KBaJpaTHOE HEPABEHCTBO METO/I0M UHTEPBAJIOB;

HAXOJUTh MHOXKECTBO 3HAYCHUN KBaIPATHUHOUN (PYHKIINU;

pelaTh HePaBEHCTBO ax>+BX+c.>0 HA OCHOBE CBOMCTB KBAAPATHIHON (hyHKIIHHL;

ueTHas U HedeTHast pyHkimu. Oynkuus Y=X", OnpenencHue KOpHs N-i CTENEHH;

CTpouTh rpapuk GyHKIUH y=x";

peliath ypaBHEHHUs X '=a MpPHU: a) YESTHBIX U O)HEUETHBIX 3HAUYCHHSX N,

BBIMOJIHATh MPOCTEUIIHE MPeoOpa3oBaHUs W BBIYHCICHUS BBIPAKCHUH, COJEpIKAIINX
KOPHH,

pUMEHSS U3yYeHHbIE CBOMCTBA apU(PMETHUECKOTO KOPHS N-I CTENEeH!; BBIIOJIHATh Ipe-
00pa3zoBaHus BEIPAKEHUM, COAEPIKAIINX CTETICHH C IPOOHBIM TOKa3aTesieM

2. YpaBHeHUsI M HEPABEHCTBA ¢ 0HOM nepemeHHoi (14 4)
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Ilenoe ypaBHEeHME U €ro KOpHU. PelieHne ypaBHEHUN TPETbEW M YETBEPTOU CTEIECHU C
OJIHMM HEW3BECTHBIM C IIOMOLIBIO PA3JIOKEHUSI Ha MHOXHUTEIN M BBEICHHUS BCIIOMOraTEJILHON
nepeMeHHoil. Pemienue cuctem, copepkaliux oJJHO ypaBHEHHE (HEPaBEHCTBO) NIEPBOM, a Ipyroe
BTOpOH cTeneHu. Pemienue 3aga4 METOJJOM COCTABIICHUS CUCTEM.

Lenap — BelpaboTaTh yMEHME pelIaTh IPOCTEHIINE CHCTEMBI, COAEpPXkAIIUE YpaBHEHUS
(HepaBeHCTBa) BTOPOM CTENEHHU C OAHOM INEepEeMEHHOM, U pelaTh TEKCTOBbIE 3a/1a4l C IIOMOLIbIO
COCTABJICHUS TAKUX CUCTEM.

3HaTBh METOJBI PELICHUS YPABHEHUI: PA3JI0KEHUEM HAa MHOMKUTENIH; BBEICHUEM HOBOMU
NEPEMEHHOI; Tpau4IecKuM CIIoCOO0M.

Ymern:

pelaTh LeIble YPaBHEHMSI METOI0M BBEJCHHS HOBOM IIEPEMEHHO;

pelaTh CUCTEMBI 2 YpaBHEHUH ¢ 2 epeMEHHbIMU I'pa)uueCKUM CII0COO0M;

pemarb ypaBHEHHS ¢ 2 IEPEMEHHBIMH CIIOCOOOM IMOJICTAHOBKU U CIIOKCHHUS;

pelarh 3a1auu «Ha paboTy», «Ha JBHKEHHME» U APYrHe COCTaBIEHUEM CHUCTEM ypaBHe-
HUM.

3. YpaBHeHUS M HEPaBEeHCTBA ¢ AByMs nepeMeHHbIMH (18 1)

VYpaBHeHUE C ABYMS MEPEMEHHBIMHU U €ro rpaduk. YpaBHEHUE OKpPY>KHOCTH. Pemrenue
CUCTEM JIBYX YPaBHEHHUI BTOPOI CTENIEHU C IBYMS IIEPEMEHHBIMH.

Heap — BelpaboTaTh yMEHME pelIaTh IPOCTEHILINE CUCTEMBI, COAEpXKAIIUE YpaBHEHUS
BTOPOM CTENEHHU C ABYMs IIEPEMEHHBIMH, U PEIIATh TEKCTOBBIE 3aJ]a4l € TOMOLIbIO COCTABICHUS
TaKUX CHCTEM.

3HaTBh METOJBI PELIEHUS YPABHEHUI: Pa3JIOKEHUEM HA MHOMKUTENIH; BBEIECHUEM HOBOH
NIEPEMEHHOH; Ipa@UuecKUM CIIOCOOOM.

Ymers:

pelaTth Lenble ypaBHEHUSI METO0M BBEJCHUSI HOBOM IIEPEMEHHOM;

pelaTh CUCTEMBbI 2 ypaBHEHUH ¢ 2 epeMEeHHbIMH I'pa)uueCKUM CII0CO00M;

pemaTh ypaBHEHHS ¢ 2 IEpEMEHHBIMH CITIOCOOOM TTOACTAaHOBKH U CIIOKEHHUS,

pelath 3a1auu «Ha paboTy», «Ha JBHKEHHME» U JAPYrHe COCTaBIEHUEM CHUCTEM ypaBHe-
HUM.

4. Apupmerndeckas U reoMerpudeckas nporpeccuu (17 )

Apudmernueckas U1 reomeTpuyeckas nporpeccud. GopMyinbl N-ro 4jeHa U CyMMBbI N
NIEPBBIX YICHOB IIPOIPECCUH.

Heawb — nate noHsTHE 00 ApUPMETHUECKON U T€OMETPUUECKON IPOrPECCUsX KaK YUCII0-
BBIX TOCJIEZIOBATENILHOCTAX 0COO0ro BUA.

JloOMTBCSl TOHUMAHUS TEPMUHOB «WIEH IOCIEA0BATEIBHOCTHY, «HOMEDP YIEHA IOCIIe-
JIOBaTEJILHOCTUY, «(hopMysia N —T0 4jeHa apu(METHIECKOM Mporpeccun

3uarb Qopmyny N —To yieHa apudMETUUECKOM MPOTrPECCHH, CBOMCTBA WICHOB apudMe-
THUYECKOM Mporpeccuu, crocoObl 3aaHus apupMeTHUeCKo Mporpeccun; Kakasi ociae10BaTeNb-
HOCTb SIBJIIETCSI TEOMETPUYECKON, YMETh BBISBIIATD, SIBISETCS JIH MOCIEA0BATEILHOCTh T€OMET-
pPHYECKOH, €CIIU /14, TO HAaXOAUTH (.

Ymersn:

IPUMEHATh (OPMYITY CYMMBI N —IEPBBIX WIEHOB apU(pMETUYECKOH MPOrpeccuu NpH
pElIeHUH 3a/1a4;

BBIYUCIIATH JIIOOOH wWieH reoMeTpudeckoil mporpeccuu mo Qopmysne, 3HaTh CBOICTBa
YJIEHOB '€OMETPUYECKON MPOrPECCHH;

OPUMEHSATH (HOPMYITy IPU PELICHUN CTaHIAPTHBIX 33]a4;

6
npuUMeHTHh hopMyy S= 1 IIPU PEIICHNN NTPAaKTUYECKUX 3a/1a4;

HaXOJIUTh Pa3HOCTh apU(PMETUYECKOM POTPECCHH;
HaXOJUTh CyMMY N MEPBbIX WIEHOB apu(METUUECKON MPOrPeCcCu;
HaXO/UTh JIFOOOH YJIeH FeOMETPHUUECKOM MPOrpecCcuu;

17



HaXOJUTh CyMMY N MEPBBIX WIEHOB T€OMETPUUECKON ITPOTPECCUN;

pelaTh 3aJa4u.

5. D1eMeHTBbI CTATUCTUKH U TeOPpUM BeposiTHOcTel (14 )

KomOunaropusle 3agaun. IlepecranoBku, pa3Menienus, coueranus. [lepectanoBku. Pas-
merenust. Coueranust BeposaTHOCTh ClydaifHOro cOObITHS

3HaTh (OpMYIIbI YHCIIA IEPECTAHOBOK, PAa3MEIIEHUH, COYETaHU U YMETh M10JIb30BaThCs
UMHU.

VYMeTh n0J1b30BaThCs GOPMYIION KOMOMHATOPUKHU IPU BBIUMCIEHUH BEPOATHOCTEH

7. lloBTopenue. Pemenue 3anau (13 u)
3akperuieHue 3HaHuM, yMEHUH U HaBBIKOB, IIOJIYYE€HHBIX Ha YPOKax 10 JaHHBIM TeMaM (Kypc
anreOpsl 9 Ki1acca).

I'eomeTpus 9 KJjace

BekTtopsbl. MeToa koopaunar (22 yaca)

[lonsitue BekTopa. PaBeHCTBO BekTOpOB. Cl0KEHHE M BBIUMTAHHUE BEKTOPOB. Y MHOXe-
HUE BEKTOpa Ha uucio. Pa3noxenne BeKTopa 1o JByM HEKOJUTMHEApHBIM BekTopam. Koopauna-
Thl BekTopa. [Ipocreiiine 3a1aun B KOOpAuHATaX. Y paBHEHUs OKPYKHOCTH U npsiMoi. [Ipume-
HEHHE BEKTOPOB U KOOPJMHAT MPH PELICHUH 3a]1a4.

OcHosHas yenb — HAYYUTh YYalIUXCsS BBINOJHATH JEHCTBUS HAJ BEKTOpPAMM Kak
HANPaBICHHBIMHA OTPE3KaMH, YTO BAXHO JJII IPUMCHEHHUS BEKTOPOB B (DM3HKE; TTO3HAKOMHTH C
HCII0JIb30BAHUEM BEKTOPOB U METOAAa KOOPAUHAT IPHU PEUICHUU T€OMETPUUYECKUX 3a]1a4.

BexTop omnpezensercst kak HanpaBICHHBIM OTPE30K U ICUCTBUS HAJ] BEKTOPAMHU BBOJATCS
TaK, KaK 3TO NpUHATO B Qu3uke, T. E. kak neicTBUs ¢ HampaBlIeHHbIMU OoTpe3kamu. OCHOBHOE
BHUMaHUE JIOJDKHO OBITh YIENIEHO BBIPAOOTKE YMEHHWH BBHITIOJIHATH ONEPAUHA HAJ BEKTOPAMU
(ckyagpIBaTh BEKTOPHI MO MPaBUJIaM TPEYTOJIbHHUKA U MapajjiesiorpaMma, CTPOUTh BEKTOD, paB-
HBII pa3HOCTH JIBYX JTAHHBIX BEKTOPOB, & TAK)K€ BEKTOP, PABHBIM MPOU3BEICHUIO JAHHOTO BEK-
TOpa HAa JAHHOE YUCIIO).

Ha npumepax mokaspiBaeTcsi, Kak BEKTOPhI MOTYT MPUMEHSTHCS K PEIICHUIO0 T€OMETPH-
yeckux 3amad. Jlemonctpupyercs 3h(peKTUBHOCT MpUMeHeHHUs (HOopMyI I KOOpJIUHAT cepe-
JIUHBI OTPE3Ka, paCCTOSHUSA MEXKIY IBYMS TOYKAMU, YPAaBHEHUN OKPYXHOCTH W TPSIMOM B KOH-
KPETHBIX TEOMETPUYECKUX 3a7auaxX, TeM CaMbIM JaeTCs MpeAcTaBleHNe 00 U3yYeHUH TeOMETPH-
YECKHUX (PUTYp C TOMOIIBIO METOJIOB AITreOPHI.

CooTHOIIEHHUsI MeKAY CTOPOHAMM M YIJIaMU TpeyrojabHuka. CkajasipHoe nmpou3Be-
neHune BeKTopoB (12 yacos)

CuHyc, KOCHUHYC U TaHTeHC yria. TeopemMbl CHHYCOB U KOCHUHYCOB. PelieHue Tpeyroib-
HUKOB. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB U €T0 MPUMEHEHHE B TEOMETPHUUYECKUX 3aavax.

OcHosHas yenb — Pa3BUTh YMEHUE YYAIIUXCS MPUMEHSITh TPUTOHOMETPUYECKHUH arma-
paT mpH pelieHur TEOMETPUUYECKUX 3a]1ad.

Cunyc u xocunyc moboro yrina ot 0° 1o 180° BBOASTCS ¢ MOMOIIBIO €IUHUYHON MOTY-
OKPY’>KHOCTH, JIOKAa3bIBAIOTCS TEOPEMBI CHHYCOB W KOCHHYCOB M BBIBOJMTCS €1lle o/iHa (hopmysa
TUTOMIA/IA TPEYTOJIbHHKA (TTOJIOBUHA TPOU3BECHUS JIBYX CTOPOH HAa CHHYC YIila MEXIY HUMH).
DTOT anmapaT MPUMEHSIETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkanspHoe Mpou3BeIeHHe BEKTOPOB BBOAMUTCS Kak B (u3HKe (IPOU3BEACHUE AJIUH BEK-
TOPOB Ha KOCHHYC yTJIa MEXAy HUMHU). PaccmMaTpuBaroTCsi CBOMCTBA CKASIPHOTO TTPOU3BEICHUS
Y €ro MPUMEHEHHUE MPHU PEIIEHNH FT€OMETPUUYECKHX 3a/1a4.

OcHOBHOE BHMMAaHHE CJIEAYET YACIUTHh BBIPAOOTKE MPOUYHBIX HABBIKOB B MPUMEHEHUH
TPUTOHOMETPUYECKOTO anmnapara npu pelieHuy reOMeTPUIECKUX 3aau.

JiuHAa OKpPY:KHOCTH M II0AAbL Kpyra (12 yacos)
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[TpaBwibHBIE MHOTOYTONBHUKU. OKPYKHOCTH, OMUCAaHHAs OKOJO MPAaBHJIBHOTO MHOTO-
yroJIbHUKa ¥ BOHMCaHHAsA B Hero. [locTpoeHune npaBuiIbHBIX MHOTOYTOJIBHUKOB. [[TMHA OKpYyX’HO-
ctu [nomane kpyra.

OcHognas yenb — pacUIMPUTh 3HAHUE YUYAIIMXCS O MHOTOYTOJIBHHKAX; PaCCMOTPETh I0-
HSTUS JJTUHBI OKPYKHOCTH U TUIOMIAAN KPyTa U (OPMYJIIBI ISl UX BHIYUCIICHHUS.

B nauane tembl gaercs omnpeeneHue NpaBUIbHOTO MHOTOYTOJIBHUKA, U PaCCMaTpUBAIOT-
Csl TEOpEMBbI 00 OKPY>KHOCTSIX, OMKUCAHUE OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA U BIIMUCAHHOU B
Hero. C MmoMoIIbI0 ONMKMCAaHHOM OKPY>KHOCTU PEIIAOTCs 33[jaui O MOCTPOSHUH MPABUIBLHOTO IlIe-
CTUYTOJIbHUKA U MPABUILHOTO 2/1-YTOJIbHUKA, €CJIU J1aH MPABUIbHBIN 71-YTOJbHUK.

@®opMyIIbl, BEIPAXKAIOUINE CTOPOHY MPABUILHOTO MHOTOYTOJIBHUK M PauyC BIIMCAHHOM B
HETO OKPY>KHOCTH 4epe3 paJiniyC OMUCAHHOW OKPY>KHOCTH, UCTIOJB3YIOTCSI TIPU BBIBOJE POpPMYI
JUIMHBI OKPYXHOCTH U IUTOWIAAN Kpyra. BeIBox omupaercs Ha MHTYUTHBHOE MPEICTAaBICHUE O
npejesie: MpU HEOTPAHMUYEHHOM YBEIUYEHUHU YHUCIIAa CTOPOH MNPABHWILHOTO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPY>KHOCTb, €T0 MEPUMETP CTPEMUTCS K JUIMHE ITOW OKPYKHOCTH, a IIIOIIAh —
K IUTOIIA/IA KPyTa, OTPAaHUYEHHOTO OKPY>KHOCTBIO.

JABu:kenusi (1249acoB)

OTtobOpaxenue miockocT Ha ceds. [Tonarue nBmwkenns. OceBast 1 IEHTPAIbHAS CUMMET-
puu. [HapamnensHbii neperoc. [lopoport. Hanoxenus u nBUxeHUs.

OcHosHas yenb — TMO3HAKOMUTH YYalIUXCsl C TIOHSITHE: ABUKEHHUS U €r0 CBOMCTBAMH, C
OCHOBHBIMH BHJIaMU JBW)KCHUM, C B3AUMOOTHOILICHUSIMU HAJIO)KEHUN U IBHKEHUH.

JIBr>KeHrEe TIIOCKOCTH BBOJIUTCA KaK OTOOPaKEHUE TIJIOCKOCTH Ha ceOsi, COXpaHsoliee
paccrosinue Mexy Toukamu. [Ipu paccMoTpeHnu BUIOB ABM)KEHUN OCHOBHOE BHUMAHUE YIeIs-
€TCsl TIOCTPOCHUIO0 00Pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJILHUKOB IIPH OCEBOM U IIEHTPAJIb-
HOM CUMMETpUSX, MapajuieIbHOM NepeHoce, ToBopoT. Ha aekTHRIX nmpumMepax MmoKa3bIBaeTCs
MIPUMCHECHHE ABY)KCHUN TIPH PEIICHUN T€OMETPUUICCKUX 3a/1a4.

[ToHsiTHE HAJIO)KEHUSI OTHOCUTCS B JAHHOM KypCe K YHCIy OCHOBHBIX MOHATUH. JlOKa3bI-
BAETCA, YTO MOHATUS HAJIOKCHUS U JBMIKCHHS SIBIISIOTCS YKBUBAJICHTHBIMHU: JIF0O0€ HAJIOKEHUE
SBIISIETCS IBIYKEHUEM TIJIOCKOCTH U 00paTHO. M3ydeHune okazareiabcTBa HE SBIsEeTE 00s3aTeNb-
HBIM, OJTHAKO CJIEYET PACCMOTPETH CBSA3b MOHSATUIN HATOKEHUS U JIBUKEHUS.

006 akcuomax reomerpuu (2 yaca) becena 00 akcnomax reoMeTpuUU.

OcHnoenas yenv — nath 0osee riy0OKoe MpeACTaBiIeHUEe O CUCTEME aKCHOM IUIaHUMET-
pPUH 1 aKCHOMaTHYECKOM METOJIE.

B nanHO# TeMe paccKa3bIBaeTCsl O Pa3IMUHBIX CHCTEMaX aKCMOM T'€OMETPHH, B YaCTHO-
CTH O Pa3JIMYHBIX CTIOCO0aX BBEICHUS MOHATHS paBEHCTBA QPUTYP.

IToBTOpeHue. Pemenue 3aaa4 (8 yacon)

OcHosnas yenv. IIOBTOpUTH, 3aKpenuTh U 0000mUTh ocHOBHBIE 3YH 3a 0CHOBHYIO 1IKO-

Ty.
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