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1. INTAHUPYEMBIE PE3YJIbTATHBI U3YUEHUSA
KYPCA AJITEBPHBI B 7-9 KIIACCAX

1.1 Jluunocmmuwie pezynomameot.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS TPOTPAMMBI 110 MPEAMETY JOJIKHBI OTPAXKATh
TOTOBHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX
OpHEHTALIUN U paclIUpPEHUE OMbITa ACATEIBHOCTH HA €€ OCHOBE U B MPOIIecCe
peanu3alyy OCHOBHBIX HAIPABJICHUM BOCIIUTATEIBHOMN NEATEIBHOCTU TIO CIEAYIOIIUM
HaIpaBJICHUSIM:

1) epasicoanckoe ocnumanue;

TOTOBHOCTH K BBITIOJIHEHUIO 00s13aHHOCTEN IPaKJaHWHA U pealii3allus ero mpas,
MPE/ICTABICHUE O MATEMATUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TMUHBIX
CTPYKTYP, SIBJICHHHU, TIPOIEAYP FPAKIAHCKOTO 00IIecTBa (BBIOOPHI, OIPOCHI | IIP.);
2) nampuomuieckoe 60Cnumanue,

MPOSIBJICHUE UHTEPECa K MPOILIOMY U HACTOSIIEMY POCCUICKONM MaTEMaTHKH,
IIECHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOM
MaTeMaTUYECKON MIKOJIbI, K UCIIOIb30BaHUIO 3TUX JOCTUKEHUN B IPYTUX HAyKaxX U
NPUKIAAHBIX cepax;

3) dyxoeHoO-HpascmeenHoe socnumanue;

TOTOBHOCTh K 00CYXICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C MTPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHU HAYKH, OCO3HAHNUE BaXKHOCTU MOPAIbHO-3THUECKUX
MPUHLINIOB B AEATEIbHOCTH YYEHOTO;

4) acmemuyeckoe 60CNUMAaHue;

CIIOCOOHOCTH K AIMOIIMOHATLHOMY U 3CTETUYECKOMY BOCIIPHUSATHIO MATEMATHUYECKUX
00BEKTOB, 3aj/1a4, pEUICHUH, PACCYKIACHUI; YMEHHE BUACTh MATEMaTHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) @usuueckoe socnumanue, popmuposanie Kyibmypvl 300p08bsi U
IMOYUOHANLHO20 OIACONONLY YU,

TOTOBHOCTh TPUMEHSATh MaTEMAaTHUYECKUE 3HAHUSI B UHTEPECaxX CBOETO 37]0POBbS,
BEJICHUE 3/I0POBOI0 00pasa KU3HU (340POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM
3aHATHI U OTAbIXA, peryJisipHas (pu3nvecKkas akTUBHOCTb); CPOPMUPOBAHHOCTh
HaBbIKa pedIeKCUu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APyroro
YeJI0BEKA;

6) mpydosoe socnumanue;

YCTaHOBKA HAa aKTUBHOE y4YaCTUE B PEUICHUHU MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOM
HaIPaBJICHHOCTH, OCO3HAHUE BAKHOCTH MaTEeMaTHIECKOTO 0OOpa30BaHUs Ha
MPOTSHKEHUU BCEH JKU3HM JIJIsl yCTICITHON TPO(ECCHOHAIBHOMN IESITEIBHOCTH U
pa3BUTHE HEOOXOUMBIX YMEHUHN; OCO3HAHHBIM BBHIOOP M TOCTPOCHUE
WHMBUAYJILHOU TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX
WHTEPECOB U OOIIECCTBEHHBIX MOTPEOHOCTEH;

7) axonoeuueckoe socnumanue;

OpUEHTAIUs Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJIsl pelieHus 3aa4 B 00J1acTu
COXPAHHOCTH OKPY>KaloIleil cpe/ibl, JIaHUPOBAHUE MMOCTYIIKOB M OIICHKA MX
BO3MOYKHBIX MOCJEACTBUI JIJIsl OKPY>KAIOIIEH Cpeibl; OCO3HAHUE TJI00AIBHOTO
XapakTepa dKOJOTMYECKUX MPoOJIeM U IMyTel UX perieHus;



8) yennocmo Hayynozo nozuanus;

OpueHTalusi B ACSITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX MpPe/ICTaBIEHUN 00
OCHOBHBIX 32aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, TPUPOBI U 00IECTBA, TOHUMAHUE
MaTEMaTUYECKON HAyKHu Kak cepbl YEIIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHUS
Y 3HAYUMOCTH JIJIsl Pa3BUTHSI LIMBWJIM3AIMH; OBJIAJICHUE SI3bIKOM MaTEMaTUKU U
MaTEMaTUYECKON KyJIbTYpPOU Kak CPEACTBOM MO3HAHUSI MUPA; OBJIAJICHUE
IPOCTEUITMMU HAaBBIKAMH MCCIIEIOBATENBCKOMN I€ATEIbHOCTH.

1.2 Memanpeomemnuie pe3yiomamet.

1) YMEHHE  CaMOCTOSTEIbHO  IUIAHUPOBAaTh  AlbTEPHATUBHBIC  IyTH
JOCTHKEHHS 1IeNiel, OCO3HAaHHO BbIOMpaTh HaunOosnee 3((EeKTHBHBIE CIIOCOOBI
pelieHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

2) YMEHHUE OCYIIECTBIIATh KOHTPOJb MO PE3YJNbTATy U MO CHOCO0Y NEeUCTBUS
Ha YpOBHE MIPOU3BOJILHOIO BHUMAHUSI U BHOCUTh HEOOXOIUMBIE KOPPEKTUBHI;
3) YMEHHME QJICKBAaTHO OICHUBATh IMPAaBWIBHOCTh WJIM  OIIMOOYHOCTH

BBITIOJIHEHUSA Y4eOHOM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIC
BO3MOYXHOCTH €€ PELICHUS;

4) OCO3HAHHOE BJIQJICHUE JIOTUYCCKUMHU JICUCTBHUSAMU OIPEACIICHUS TIOHSITHH,
0000IlIEHNs,  YCTAHOBJIEHUS  aHAJOTHA, Kjlaccuukanum ~ Ha ~ OCHOBE
CaMOCTOSTENILHOTO BBHIOOpAa OCHOBAHMM U KPUTEPHUEB, YCTAHOBJICHUS POJOBHIOBBIX
CBsI3€H;

5) YyMEHHE YCTaHABJIMBATh TMPUYUHHO-CICJICTBCHHBIE CBS3H; CTPOUTH
JIOTUYECKOE pacCyKJIEHUE, YMO3aKioueHue (MHAYKTHUBHOE, JEIyKTUBHOE U TIO
aQHAJIOTUH) U BBIBOJIBL;

6) yMEHHE  CO3/1aBaTh, TMPUMEHATh W  TPEOOPA3OBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CpPEJCTBA, MOJEIM MW CXEMBl JUIA pEIICHHS YYCOHBIX U
MO3HABATENIbHBIX 33/1a4;

7) YyMEHUE OpraHU30BBIBAaTh Y4YEOHOE COTPYJIHHUYECTBO U COBMECTHYIO
NESTEIPHOCTh C YYUTEJIEM M CBEPCTHUKAMU: ONPENETSATh e, paclpecsieHue
GyHKIUN U poJiel YIaCTHUKOB, B3aUMOJICUCTBUE M OOIIUE CIIOCOOBI pabOThI; yMEHHUE
paboTaTh B TpyMIe: HAXOAUTH 00IIEe PEIIeHUE U pa3peniaTh KOH(MIUKTHI HA OCHOBE
COTJIaCOBaHUS TMO3UIMKA M Y4€Ta MHTEPECOB; CIylIaTh MapTHEpPA; GOpMyIHUpPOBATH,
apryMEHTHUPOBATh U OTCTAaUBATh CBOE MHEHUE;

8) c(hOopMUPOBAHHOCTh YUEOHOU U OOIIE MOJB30BATEIHLCKON KOMIIETEHTHOCTH
B 00JIaCTH WCIIONB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
(UKT-KOMIIETEHTHOCTH);
9) mepBOHAYANBHBIC IPEACTABICHUS 00 HAEIX M O METOJAaX MAaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHHUKH, O CPEJICTBE MOJCIMPOBAHUS SBICHUHA W
MIPOIIECCOB;

10) YMEHHE BHUJETh MaTEeMaTHYECKyl0 3aJadyy B KOHTEKCTE MpoOIeMHON
CUTYyallM{ B IPyTUX JUCLMIUIMHAX, B OKPYKAIOLIEH KU3HHU;
11) YMEHHE HaXOUTh B PA3IUYHBIX HCTOUYHUKAX HH(POPMAIIHIO,

HEOOXOAMMYIO IS PEHIeHUS MaTeMAaTHYeCKHX MpoOJieM, W TPEACTaBIATh €€ B
MOHATHOW (opMe; TPUHUMATh PEUICHHE B YCIOBUSAX HEMOJHOW W W30BITOYHOM,
TOYHOHW U BEPOSATHOCTHOUN MH(POPMAIIHH;



12) ymMeHHe TOHUMATh W HCIOJB30BaTh MAaTeMAaTUYECKHE CpPEACTBAa HATJSIIHOCTH
(pucyHKH, YepTeXH, CXeMbl M Jp.) A1 WUIOCTpAUUU, WHTEPIPETALNH,
apryMeHTaluu;

13) YMEHHUE BBIIBUTATh T'MIIOTE3bl NP pEIIeHUN Y4eOHBIX 3a7ad U IOHUMATh
HE00XOAMMOCTb UX IIPOBEPKH;

14) yYMEHUE IPUMEHSITh UHIYKTHUBHBIE U JeTyKTHBHBIE CIIOCOOBI pacCy IEeHUH,
BUJICTh PA3NIUYHbIC CTPATETUN PEIICHUS 3a/1a4;

15) NOHMMAaHHE CYIIHOCTH aNTOPUTMUYECKUX TMPEANUCAHUNA U yMEHHE
JIeICTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM allTOPUTMOM;

16) YMEHHE CaMOCTOSITEIbBHO CTaBUTh 1€1M, BbIOMpaTh U  CO3JaBaTh
JITOPUTMBI JUIS PELICHUS yUeOHBIX MaTeMaTHUYECKUX MPOOIIeM;

17) YMEHHUE IJIAHUPOBATh U OCYIIECTBIISAThH JIEATENLHOCTh, HANPABICHHYIO Ha

PEUICHUC 3aaa4 UCCIICA0BATCIILCKOIO XapaKTepa.

1.3. Ilpeomemmnsie pe3yiomamot:

1) yMeHHE paldoTaTh € MATEeMaTUYECKUM TEKCTOM (CTPYKTYypUpPOBAHUE,
U3BJICUEHHWE HE0OXoauMoW HH(OpMaIUK), TOYHO M TPAMOTHO BBIPAXKATh CBOU
MBICJIM B YCTHOW M TUCbMEHHOMN PEYH, IPUMEHSSI MATEMAaTHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIMKY, WCIOJb30BaTh pA3JMYHbIC SI3bIKK MaTeMaTHUKU (CIIOBECHBIH,
CUMBOJIMYECKUHM,  rpaduyeckuii), 0OOCHOBBIBATH  CYXICHHUS,  IPOBOJUTH
KJ1accu(UKAIUIO, TOKA3bIBATh MATEMATHUECKUE YTBEPKIACHUS;

2) BJa/ieHne Oa30BbIM MMOHATHMHBIM ammaparoM: HMETh NPEJCTABICHUE O
4ylucle, BIAJCHUE CUMBOJBHBIM SI3IKOM aireOpbl, 3HAHUE 3JIEMEHTapHbBIX
(yHKIMOHATBHBIX 3aBUCHMOCTEM, (dopmHpoBaHue IIPEACTABIICHUM 0

CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE M O PA3IMYHBIX CIIOCO0AX MX
U3y4yeHusi, 00 OCOOEHHOCTSIX BBIBOJOB M IMPOTHO30B, HOCAILIUX BEPOSITHOCTHBIN
XapaKTep;

3) yMEHHUE BBIMOJHATh anredpanueckue MpeoOpa3oBaHus palMOHATBHBIX
BBIPOKCHUN, TPUMEHSTh UX JIJIS PEIICHUS YICOHBIX

MaTEeMaTUYECKUX 3aJ1a4 M 3a71a4, BOSHUKAIOIIUX B CMEXHBIX yUeOHBIX MPEAMETaX;
4) yMEHHUE TOJIb30BaThCS MAaTEMaTUYECKUMH (HOPMYJIaMU B CaMOCTOSITEIIbHO
COCTaBJISITh (POPMYJIBI 3aBUCUMOCTEH MEXIy BEJIMYMHAMH Ha OCHOBE OOOOIICHUS
YACTHBIX CJIy4aeB U IKCIICPUMEHTA;

5) yMEHUE peliaTh JUHEHHbIE W KBaJpaTHbIE YpaBHEHHS W HEPABEHCTBA, a
TaKK€ TPUBOJUMBIE K HHUM YypaBHEHHS, HEPABEHCTBA, CUCTEMBI, MPUMEHSTH
rpaduyecKkue TPEACTABICHUS JUIS PEIICHHWs W HCCICJOBAHHS YpaBHEHHIH,
HEPaBEHCTB, CHUCTEM; MPHUMEHSTH IMOJTYYEHHBIE YMEHHS ISl PEIICHUS 3a1ad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, TIPAKTHUKH;

6) OBJIAJICHUE CHUCTEeMOW (YHKIIMOHAIBHBIX TOHITHH, (YHKIIMOHAIHLHBIM
S3BIKOM W CHMBOJIMKOW, YMEHHE CTPOUTh Trpaduku (yHKIHUHA, OIKCHIBATH HX
CBOMCTBA, WCIIOJIB30BaTh (DYHKIIMOHATLHO-TpadUUeCKre TPENCTABICHUS IS
OTMMCaHUs ¥ aHaJIN3a MaTeMaTHUECKUX 3a7a4 U pealbHBIX 3aBUCHMOCTEH;

7) OBJIAJICHWE OCHOBHBIMH  CIIOCOOaMM  TIPEACTABJICHHUS H  aHalW3a
CTaTHUCTUYECKUX JAHHBIX; YMEHHE peliaTh 3aJadud Ha HaXOXKJICHHWE YacTOThl U
BEPOATHOCTH CIy4YalHBIX COOBITUH;



YMCHHC IIPUMCHATH HW3YUYCHHBIC IMOHATHA, PC3YJIbTATbhl MU MCTOAbI IIPU PCIICHHUN
3aJlad M3 pa3/IMYHbIX pa3gcjioB KypCa, B TOM 4YHCIC 3aJad, HC CBOIAIIUXCA K
HETIOCPCACTBCHHOMY IMPUMCHCHHNIO U3BECTHBIX aJITOPUTMOB

PAIIMOHAJIBHBIE YNCJIA

BhINyCKHUK HAYyUUTCSA:

1) moHUMaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;

2) BiaieTh NOHSATUSAMHU, CBA3aHHBIMHU C JIETUMOCTBIO HATypaIbHBIX YUCET;

3) BeIpaXaTh YKCIa B DJKBUBAICHTHBIX ¢opMax, BbeIOMpas Hauboee

MOJIXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYallWH;

4) cpaBHUBATh U YHOPAI0YMBATH PAIIMOHAIIBHBIC YUCIIA;

5) BBIMOJIHATH BBIYKCICHUS C PAlMOHAIIBHBIMU YUCJIaMH, COUY€Tasi yCTHBIE U

MACHbMEHHBIE TPUEMBI BEIYMCIICHHUM, TPUMEHSATh KAIBKYJIIATOD;

6) WCMONB30BaTh MOHATHUS U yYMEHUS, CBSI3aHHBIEC C MPOMOPIHUOHATBHOCTHIO
BEJIMYMH, IIPOLICHTAMU B XOJ€ PELICHUS MAaTeMAaTUYECKUX 3a7a4d U 3a1a4
U3 CMEXHBIX IIPEIMETOB, BBIIOJHATH HECIOXKHBIE MPAKTUYECKHUE
pacyETHI.

Buinyckuuk nomyuum 603modcHocms.:

7) nO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNEMAMU CHUCTCHUS

¢ ocHo8anuamu, omauynvimu om 10;

8) yenyoumo u pazeums npedcmasienusi 0 HAMypaibHblX YUCIAX U CEOUCEAX
oenumocmu,

9) nayuumwcs ucnonvzosamo npUEMBL, PAYUOHATUZUPYIOUUE

BbIUUCTEHUS, NPUOOpPeCcCmU  NPUBLIUKY  KOHMPOIUPOBAMb  GbIYUCIIEHUS,
8b1OUPAsL NOOX0O0AWULL Ol CUMYAYUU CNOCOO.

JIEMCTBUTEJIHBIE UNCJIA

BrinyckHUK HayuuTCS:
1) ucnonp30BaTh HavaJbHbIE MPEICTABICHHUS O MHOXKECTBE JAECUCTBUTEIbHBIX
quUCel;
2) BIaIeTh OHATUEM KBAJIPATHOT'O KOPHSI, IPUMEHSThH €T0
B BBIYUCJICHUSX.
Buinycknuk nomyuum 603mM0oiCHOCMb:
3) pazeums npedcmagienue o0 Hucie u YUCIL08blX CUCTEMAX
om HamypaubHulX 00 O€UCMEUMENbHbIX YUcel, O pOaU GbIYUCTIeHUU 8

Yen06euecKoll npaKkmuKe;
4) pazeumv u yenyoume 3HAHUS O OECAMUYHOU 3ANUCU OCUCMEUMENbHBIX

yucen (nepuoouyeckue u Henepuoouieckue opoou,).

N3MEPEHUA, ITPUBJINOKEHU A, OLHEHKA

BrInmycKHUK Hay4uTCS:



1) ucnonb30BaTh B XOJE PEIICHHS 3aaad dJEMEHTapHBIC MPECTABICHUS,
CBSI3aHHBIC C MPUOMKEHHBIMI 3HAYCHUSIMH BEJIMUHH.

Buinycknuk nonyuum 603moxicHOCMb:
2) noHAmMb, UMO UUCIO08ble OAHHblE, KOMOpble UCNOIL3YIOMCS  OJisl
Xapakmepucmuku 00beKmos OKpYIICcaloOweco mupa, AGNAIOMC
NPeUMYUWEeCmMEeHHO NPUOTUNCEHHLIMUY, YMO NO 3ANUCU  NPUOTUNCEHHBIX
BHAYEeHUll, COOEPAHCAUWUXCS 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUNb
0 NO2PEUHOCINU NPUOTIUNCEHUSL,
3) nownsims, umMo nocpeutHoCmy pe3yibmama blHUCIeHUl
00J12/CHA ObIMb COUBMEPUMA C NOSPEULHOCTIBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKHUE BbIPAKEHW A
BbIIyCKHUK Hay4HTCS:

1) BraseTh MOHATHUAMHM «TOXKIECTBOY», «TOXKIECTBEHHOE MpPeoOpa3zoBaHUEY,
pemarh 3a7a4u, cojepxaniie OyKBeHHbIE JaHHbIE; paboTaTh ¢ PopMyIamu;

2) BBINOJHATH NPEOOPA30BAHUS BBIPAKEHUN, COJIECpP)KALIUX CTEMEHU C
LEJIBIMU [TOKA3aTESIMU U KBaJIpaTHbIE KOPHU,

3) BBINIOJIHATH TOXKJIECTBEHHBIE MPEOOPA30BaHUSI PAIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOYJICHAMH U alre0pandyecKuMu ApoosiMu;

4) BBIMIOJHATH PA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIH.
Buinycknux nonyyum 6o3modrcHocmo:

5) nayuumovcs evINOAHAMbB MHO2OULALOBbIE NPEOOPAZ0BAHUS

PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL Habop cnocob0s

U NPUEMOo8,
6) npumensmev mooicoecmeenuvle nPeodOPA306aHUS 0N PEUleHUs. 3a0ay U3
PA3UYHbLIX  paz0enos Kypca (Hanpumep, o HAX0HCOeHUs.

HAUOONbULE20/HAUMEHULE2O 3HAYUEHUS BLIPAICEHUSL).
YPABHEHUA

BpinyCKHUK Hay4YuTCS:
1) pemrath OCHOBHBIE BUBI PAIIMOHAILHBIX YPaBHEHUHN C OJTHOM
NEPEMEHHOM, CUCTEMBI JIBYX YPABHEHHI C IByMs] IEPEMEHHBIMH;
2) MOHUMATh ypaBHEHUE KaK BAKHEHIITYIO MATEMATHUYECKYIO
MOJIENIb JJIsl OMMCAHHMS W U3Y4YEHHUs Pa3HOOOpa3HBIX pPEAbHBIX CHUTYAaIH,
peraTh TeKCTOBBIC 33/1a4U aITreOpandecKuM METOI0M;
3) npuMeHsATh rpaduyecKue MpeACTaBICHUS I UCCIICIOBAHUS
YPaBHEHHM, UCCIICIOBAHUS U PEIICHUS CUCTEM YPaBHEHUN C IBYMsI
epEMECHHBIMH.

Buinycknuk nonyuum 803mMo4#cHOCMb !
4) osradems cneyuarbHbIMU NPUEMAMU PeUleHUsl YPAGHEHUL
U cucmem YpaeHeHul, y8eperHHo NPUMEHAMb annapam ypasHeHuu
0J151 peuleHUs pazHooOpA3HbIX 3a0ay U3 MAMEMAMUKU, CMEHCHBIX
npeomemos, NPaKmuKu,



5) npumensmo epagpuueckue npeocmasnenusi Osi UCCIEO08AHUSL YPAGHEHULL,
cucmem ypasHeHull, cooepicauiux bykeenHvle Ko3pouyuenmol.

HEPABEHCTBA

BBITTyCKHHUK HAYIHUTCS:
1) moHMMaTh W TPUMEHSATH TEPMHUHOJIOTMIO W CHMBOJIMKY, CBSI3aHHBIE C
OTHOIIICHWEM HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;
2) pemiaTh JIMHEHHBIC HEPABCHCTBA C OJTHOM MEpEMEHHON U MX
CHUCTEMBI; peIIaTh KBaJpaTHbIC HEPABEHCTBA C OMOPON Ha TpapuIecKue
MIPEACTABIICHHS;
3) mpuUMEHATH ammapaT HEPaBEHCTB JIs PEIICHHs 3a7a4 W3 Pa3TuIHBIX
pas3zenoB Kypcea.

Buinycknux nonyuum 603mMoicHOCb HAYUUMBCAL:
4) paznoobpasHvimM NPUEMam 00KaA3amenbCmea HepaseHCcme,
VBEPEHHO NPUMEHAMb Annapam HepaseHcme 0/ peuleHuss pazHooOpaA3HbIX
MamemMamuyeckux 3a0ay u 3a0a4 U3 CMeNCHbIX NPeOMemos, NPAKMUKU,
5) npumensmo epaguueckue npedcmaesnenus s UCCACO0BAHUSL HEPABEHCMS,
cucmem HEPABeHCM8, COOePAHCAUUX OYKEeHHbIe
Ko3¢hpuyuermoi.

OCHOBHBIE ITOHATHA. YACJIOBBIE @ YHKIINN

BrIlyCKHUK HAYyUUTCS:
1) moHUMATh ¥ UCTIOJIB30BaTh GYHKIIMOHATBHBIC TOHATHS U
SI3bIK (TEPMUHBI, CHMBOJINUECKUE 0003HAUCHUS);
2) cTpouTh rpaduKu AIEeMEHTAPHBIX (QYHKIINI; UCCIeI0BATh
CBOMCTBA YMCJIOBBIX (DYHKITMI HAa OCHOBE M3YUYEHUS MTOBEIACHUS UX
rpauKoB;
3) moHuMaTh (YHKIHMIO KaK BaXHEHIIYI0 MaTEMaTHYECKYI0 MOJENb IS
OTIMICAaHMS TIPOIIECCOB U SBJICHUI OKPYIKAIOIIET0 MHPA,
OPUMEHATh (YHKIMOHANBHBIA SI3bIK JUISI OMUCAHUS M UCCIEIOBaHUS
3aBUCUMOCTEHN MeX1y (PU3MUYECKUMU BETUUHMHAMMU.

Buinycknuk nomyuum 603mM0ox4#CHOCHb HAYYUMBCSL:
4) npo6ooumv UCcie008aHUsl, C6A3AHHbIE C U3YUEHUEM CEOUCME
@YHKYUL, 8 MOM yucie C UCNOIb308AHUEM KOMUbIOMEpPA, HA  OCHOGe
2paghuxkos U3VYEHHLIX QYHKYUL cmpoums Oonee CILOJNCHble 2paguKru
(KycouHo-3a0anHble, C «BbIKOJIOMBIMUY MOUYKAMU
um. n.);
5) ucnonvzosams GynkyuoHaNbHBIE NPEOCMABNICHUS U CEOUCMEA QYHKYULL
0J151 peuleHuss MamemMamuyeckux 3a0ay u3 pa3iudHulx pazoenos Kypca.

UM CJIOBBIE ITOCJIEJOBATEJIBHOCTU

BrinyckHuk HayuuTCs:
1) moHUMAaTh U UCIIOIB30BATh SA3BIK MOCJIEI0BATEIHLHOCTEH (TEp-
MHHBI, CHMBOJIMYECKHE 0003HAYCHHUS ),



2) npuUMEHTh (POPMYJIbI, CBSI3aHHBIE C APUPMETHUECKON U T€OMETPUUECKOM
NpOTPECCUsIMU, W ammapaT, CHOPMUPOBAHHBIM TPH HW3YYCHHH JAPYTUX
pa3esioB Kypca, K PelIeHUIo 3a71a4, B TOM YHCIIe
C KOHTEKCTOM M3 PEaTbHOU KU3HHU.

Buvinyckuux nonyuum 603mMOoACHOCHb HAYUUMbCAL:
3) pewamo KoMOUHUPOBAHHbBIE 3A0a4U ¢ NPUMEHEHUEeM pop-
MYl N-20 YJIeHA U CYMMbl NEPBBIX N YLEeHO8 APUPMemuUUecKoll
U 2e0MempUdecKoll npocpeccuti, NPUMeHsIsi npU SMom annapam
VpasHeHull U HepaseHCms;
4) nonumamov apupmemuyeckylo U 2eoMempuieckKyr) Npocpeccur Kax
QYHKYUU  HAMYpPANLHO2O — APSYMEHmA,  C6A3bl6amb  aApUMemuyecKyro
npozpeccuro ¢ TUHEUHbIM POCIOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATbHBIM
POCMOM.

OIINMCATEJIbBHAA CTATUCTUKA
BrIlyCKHUK HAYy4UTCA:
UCIIOJIb30BaTh MPOCTEUINNE CIOCOOBI MPECTABICHUS M aHAIN3a CTAaTUCTUYECKHUX
JTAaHHBIX.
Buvinycknux nonyyum 603modxicHocmy .

npuobpecmu  NePEOHAUANbHLIL  ONbIM  Op2aHU3AYUU  cOOpPA  OAHHLIX — NPU
npoBedeHUul Onpoca O0OWECMBEHHO20 MHEHUsS, OCYWeCMEIsamb UX AHAIU3,
npeocmasisims pe3yibmamsl ONPoca 8 sude maoduysl, OUASPAMMbL.

CJIVYAMHBIE COBBITUSA 1 BEPOSITHOCTD

BrinmycKHUK HAy4YUTCSl HAXOJAUTh OTHOCUTENIBHYIO YACTOTY U BEPOSITHOCTh
CIIy4aifHOTO COOBITHSI.

Buvinycknuk nonyyum 603modcHocmv npuodopecmu onvim npo8eoeHUst ClyYauHblX
IKCNEPUMEHMO8, 8 MOM YUCTEe C NOMOWBIO

KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEemayuy ux pe3yivmamos.

KOMBUHATOPHUKA

BrimyckHuK HaydnTCs permaTh KOMOMHATOPHBIE 33/1aUl Ha HaX 0K ACHUE Yucia
00BEKTOB MJIM KOMOWHAIIHH.

Buinycknuk nomyuum 803mM04cHOCMb HAYYUMbCSL HEKOMOPLIM CREeYUAIbHBIM
npuémam peuienusi KOMOUHAMOPHHIX 3a0ay.

2. COOJEP/ KAHUE KYPCA
APUOMETHKA

PaIII/IOHa.]'lI)HbIe qucJjia. PacmnpeHHe MHOXKCCTBa HATypaJbHbLIX YHUCCI A0
MHOXXECTBa ICJIbIX. MHoxecTBa HOCJIBIX YHCCII A0 MHOXCCTBA pPalOHAJILHBIX.

m
PanmonansHO€ 4YHCIIO KaKk OTHOIICHHE —, ri¢c Mm — n[ejoe 4Yucio, N —
n

HaTypaJIbHOC. CreneHs ¢ O CJIBIM ITOKAa3aTCIICM.



JeiicTBUTEeIbHbIE YuCaa, KBagpaTHeii KopeHb U3 uucia. KopeHbp Tperhen
CTENEHU. 3aluch KOPHEN ¢ TOMOIIBIO CTETIEHU C APOOHBIM MMOKA3aTEIEM.

[lonsitue 00 wuwppanroHanbHOM uwMcie. HppalMoHanbHOCTH YHCIA U
HECOM3MEPUMOCTh CTOPOHBI M JIMAaroHalld KBajapara. JlecaTuuHble MpUOIMKEHUS
UPPALUOHAIBHBIX YUCE.

MHOKECTBO JIEUCTBUTEIBHBIX YUCEIT; PEACTABICHUE JEUCTBUTEIIBHBIX YUCET
OECKOHEYHBIMU JECATUYHBIMU Ipo0siMu. CpaBHEHUE NEUCTBUTEIBHBIX YHUCET.

Koopnunatnas npsmas. M300pakeHne drucen ToOYKaMu KOOPIMHATHON MPSMOH,
YucnoBele NPOMEKYTKH,

N3mepenusi, npulJmxeHusi, OUeHKH. Pa3Mepbl OOBEKTOB OKpPYKAOILIErO
Mupa (OT 3JEMEHTapHbIX YacTHUIl 10 BceneHHOo#), NIUTENbHOCTh IMPOIECCOB B
OKpY’KaroleM Mupe. BriieeHrne MHOKUTENS — CTENEHU JIECSITH B 3aIIMCH YHCIIA.
[IpuOnn>k€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpuOIkeHud, Ilpukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

AJITEBPA

AuireOpanyeckue BbIpaxkeHusi, DBykBeHHbIC BbIpaxKeHUs (BBIpaKEHUSA C
nepeMeHHbIMH). YucinoBoe 3HaueHHEe OyKBEHHOTO BbIpakeHus. JlomycTumble
3Ha4YeHus MnepeMeHHbIX. lloacraHoBKa BBIpaXEHUNM BMECTO IIEPEMEHHBIX.
[IpeoOpa3oBaHre OYKBEHHBIX BBIPaXEHHM Ha OCHOBE CBOWCTB apU(METHUYECKHX
nercTBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHUMN. TOXKIECTBO.

CreneHb ¢ HaTypaJdbHbIM ITOKa3zaTeneM H €€ CcBoWcCTBA. OIHOYIEHBI H
MHOrowieHsl. CreneHb MHOrowieHa. CiioXeHue, BBIUMTAHUE, YMHOYKECHHE
MHOTOWICHOB. DOpMyIbI COKPAIIEHHOTO YMHOKEHMS: KBAaJpaT CyMMBI U KBaapar
pazHoctu. ®opmyia pa3zHocTu kBaapaToB. [IpeoOpazoBaHue 11€JI0T0 BHIPAXKEHUS B
MHOTOWIEH. Pa3iokeHue MHOTOWIEHOB Ha MHOXKMUTENM, MHOTOWIEHBI C OJHOU
nepemeHHo. Kopenbp MHorowiena. KagpaTHbld TpEXWIEH; pa3lIOKEHUE
KBaJPaTHOTO TPEXUIIEHA HA MHOKHUTEIIH.

AnreOpandeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
Crnosxenue, BBIYMTaHUE, YMHOXKEHHE, JelieHue aireopandeckux Apodei. CreneHpb
C LEJIBIM IOKA3aTeseM U €€ CBOMCTBA.

ParnmonanpHble BhIpaK€HUS M UX NpeoOpa3zoBaHus. JJokazaTenbCTBO TOXKIECTB.

KBagparueie xopuu. CBoOWCTBa apu(PMETHUECKUX KBAJIpaTHBIX KOPHEM M HX
IpUMEHEHHUE K TPeoOpPa30BaHUIO YHNCIOBBIX BBIPAKCHUM U BHIYMCIICHUSIM.

YpaBHenus. YpaBHeHue ¢ ogqHoM nepemeHHol, Kopens ypaBHenus. CBoricTBa
YHUCJIOBBIX PABEHCTB. PABHOCHIIBHOCTh YPABHEHHUIA.

JIuneiinoe ypaBHenue. KBanpaTHoe ypaBHeHHe: popMysia KOpHEH KBaJpPaTHOTO
ypaBHeHusA. Teopema Buera. PemeHue ypaBHEHUM, CBOASIIMXCS K JUHEHHBIM U
KBaJpaTHbIM. IIpumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU CTEIECHEH.
Petenue qpoOHO-panmoHaAIbHBIX YPAaBHEHUM.

YpaBHeHue ¢ [ByMs IlepeMeHHbIMU. JIuHelWHoe ypaBHEHHE C JIBYyMsA
[IEPEMEHHBIMU, ITIPUMEPHI PELICHUSI YPABHEHUN B LIEJIBIX YUCIIAX,

Cucrema ypaBHEHUH C IByMs IepeMeHHbIMU. PaBHOCHMIIBHOCTD cucteM. CHCTeMBI
JBYX JIMHEMHBIX YPAaBHECHUHN C JBYMS INEPEMEHHBIMH; PEUICHHE NMOJACTAHOBKOWU U
cinoxeHueMm, I[IpuMmepsl pelieHusT CUCTEM HEJIWHEWHBIX YPAaBHEHUW C JBYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 aare0OpanyeckuM CrocoooM.



JlekapTOBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas uHTepHpeTarus
ypaBHEHUsI C JByMs NepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHHS C JBYyMs
NEePEeMEHHBIMH; YTIJIOBOW KOYPHUIMEHT MpPsSMOI; YyCIOBUE MapaielbHOCTH
npsmeiX, ['paduku npocTedivx HEIMHEHHBIX ypaBHEHUM: mapaboia, runepooa,
OKPY>KHOCTh. ['padmueckas HMHTepIpeTalusi CUCTEM ypaBHEHUH C ABYMS
NIEPEMEHHBIMH.

HepaBencrBa. UncioBeie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIBHOCTh HEPABEHCTB. JIMHEHBIE
HEpaBEHCTBA C OJHOM mnepeMeHHOM. KBagparnele HepaBeHCTBA. CHCTEMBI
HEPABEHCTB C OAHON MEPEMEHHOM.

OYHKINA

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue QyHKIUU.
Ob6nacte ompeneiaeHuss W MHOXKECTBO 3HaueHU (yHkuuu. CrocoObl 3agaHus
¢ynkun. I'padux ¢pynxmuu. CBoiicTBa GyHKIUH, HX O0TOOpakeHHE Ha rpaduke,
[Tpumeps! rpaduKoB 3aBUCUMOCTEN, OTPAKAIOLIUX PEAJIbHBIE TPOLIECCHI.

YucaoBble Qynknun. DyHKIUH, OMUCHIBAIONIUE NPSIMYI0 U O0OpaTHYIO
IPOIOPIIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuHelHas QyHKIus,
e€¢ rpapuxk u cBoictBa. KBampatuunas ¢yHkuus, e€ rpaduk U CBOICTBa.
Crenennble (PYHKIIMU C HATypaJdbHBIMM TOKazarelsiMu 2 W 3, uX rpaduku u
cpoiictea. I'paduxu dyuxumii y = [y, y = Vx,y = |4

YucioBbie nociaeaoBaTebHOCTH. [[OHATHE YHCIIOBOM MOCIIENOBATENBHOCTH.
3aaHue MOCIEeI0BaTEIbHOCTH PEKYPPEHTHOM popMyIioit u hopmynoi N-ro 4ieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccuu, Popmyiel N-ro WieHa
apu(pMeTHYECKON M IeOMETPUUECKOM MPOrpeccuid, CyMMBbl NEPBBIX N-X UJICHOB.
N3o0pakeHne 4ieHOB apu(MEeTUUECKON U TeOMETPUUECKON MPOTrPECCHil TOUKaMU
KOOPJMHATHON TIJIOCKOCTH. JIMHEWHBI M 3KCHOHEHIMAIbHBIA pocT. CIOXKHBIC
IIPOLICHTHI.

BEPOATHOCTH U CTATUCTUKA

OnucarenbHass cratucruka. llpencraBieHue JaHHBIX B BHAE TaOmul,
ayarpamm, rpaduKoB. CiryvaiiHas U3MEHYUBOCTbD. Cratuctrueckue
XapakTEepUCTHKKM Ha0opa JaHHBIX: cpegHee apudMeTHYecKoe, MeauaHa,
HauOoJiblllee U HauMEHblIee 3HayeHus, pazMmax. [IpencraBieHue o BHIOOPOUHOM
HCCIIETOBAHNH.

Ciay4aiiHble COObITHSI M BEpPOATHOCTb. [loHATHE O Ciay4ailHOM OIBITE U

city4aitHOM coObITUH. YacToTa Ciry4ailHOTrO COOBITHS.
Craructhnueckuii  moaxoJ ~ K MOHATHIO  BEPOSATHOCTH.  BeposATrHOCTH
MIPOTUBOMOIOKHBIX COOBITHI. He3zaBucumele COOBITHSI. YMHOXeEHHE
BepOsITHOCTEH. JloCTOBEpHBIC M HEBO3MOXKHBIC COOBITHS. PaBHOBO3MOXXHOCTH
coObrTiil. Kimaccuaeckoe ornpeiesieHne BepOsSTHOCTH.

Kom0unaropuka. Pemenne KoMOMHATOPHBIX 3a1ay 1mepedopoM BapHAHTOB.
KomMOunaropHoe mpaBuiio ymMHOKeH#us. [lepecTanoBKY U (hakTOpHall.

JIOTUKA U MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIC MOHATHA. MHOXKECTBO, JJEMEHT MHOXKECTBA.
3agaHue MHOXECTB MEPEUYHUCIIEHUEM DIIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM,
CranpmapTHble 00O3HAUYEHHUS] YMCIOBBIX MHOXECTB, [lycToe MHOXECTBO M €ro
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o0o3nauenue. [lonmMuoxxectBo. OOBEANHEHNE U TIEpECEUCHNE MHOKECTB, Pa3HOCTh
MHOECTB.

Nnmoctpanyisi OTHOLIEHWM MEXIAYy MHOXKECTBAMH C TOMOIIBK Juarpamm
Diinepa — BeHHa.

JieMeHThI JIoruku. [loHsTHE O PABHOCUIIBHOCTH, CIIEIOBAaHUH, YIIOTpeOIeHuE
JIOTUYECKUX CBSI30K €Cau ..., Mo ..., B MOM U MOJbKO B MOM Clyyae, JTOTUYECKUE
CBSI3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Hctopust (opmupoBaHusl TOHATHUA YHKCIA: HATypallbHble 4HcCTa, APOOH,
HEJOCTATOYHOCTh PALMOHAJIBHBIX YHCENl JJIi TE€OMETPUYECKUX H3MEPEHHIA,
vppalnroHaigbHble yncaa. CTapuHHbIE CHCTEMBI 3anucy yuceln. {poou B BaBuione,
Erunte, Pume. OTkpbiTHE AeCATHUHBIX ApoOeil. CTapuHHBIE CHUCTEMBI MED.
Hecstuunsie apoOu meTpuyeckas cucremMa wmep. [losiBneHHe OTpUIIATENbHBIX
yucen u Hyna. JI. Maraunkuit. JI. Diinep. 3apoknenue anredpbl B Heapax
apupmeruku. An-Xopesmu. Poxnenne OykBeHHoU cumBoiuku. [1. depma, O.
Buer, P. Jekapr. Wcropus Bompoca 0 HaxoxiaeHUU GOpMysT KOpHEH
anredpandeckux ypaBHEHUH, HEPA3PEIIMMOCTh B paJiiKaliax YPaBHEHUN CTEICHHU,
oonpiieit yetbipéx. H. Taprames, JIx. Kapmano, H. X. AGens, D. Tanya.
N300perenne Merona KOOPAMHAT, MO3BOJISIIOIIETO MEPEBOJUTH I€OMETPHUUECKUE
00BeKThl Ha s13bIK anreopsl. P. JlexapT u [1. depma. [Ipumepsl pazaudHbIX CUCTEM
KOOpAMHAT Ha IUiockocTu. 3agada Jleonapmo Iluzanckoro (®dubonayuu) o
Kpoiukax, yucia dubonHayuu. 3amaya o miaxmaTHou mpocke. McTtoku Teopuu
BEPOATHOCTEN: CTpaxoBoe Aeno, azaptHele urpsl. II. depma u b. Ilackans. .
bepnymmu. A. H. Konmoropos.

3. TEMATHYECKOE IIVTAHUPOBAHMUE.

COZ[Gp)KaHI/IC Matepuaia E XapaKTepI/ICTI/IKa OCHOBHBIX BU0OB JCATCIbPHOCTHU OCHOBHEIE
3 § ydeHNKa (Ha ypOBHE yUeOHBIX JIeHCTBUIA) HaIlpaBJICHUS
£ g BOCIIUTATEIIbHO
3 o 51
&

JACATCIBbHOCTU
7 kJ1ace
I'nasa |. Beipa:keHus, To:k1ecTBa, ypaBHeHus1. 23 4.
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Bripaxxenusi.
[TpeobpazoBanue
BBIPAKCHUI.
Konrtponbnas padora Ne 1
YpaBHeHust C OJTHOH
MepPEMEHHOM.
CraTucrtuueckue

XapaKTCPUCTHUKHU.

KonTponbnas padora Ne 2

HaxonuTh 3HaYeHUs] YUCIOBBIX BBIPAKEHUU,
A TaKKe BBIPAKEHUH C MEPEMEHHBIMHU IpHU
YKa3aHHBIX 3HAYCHUAX TepEMEHHBIX.
Mcmons30BaTh 3HaKU >, <, <, <, > YHTaTh U
COCTaBJISITH JIBOMHBIC HEPaBEHCTBA. BBIMOIHATH
MpocTedIe TpeoOpa3oBaHUsl  BBIPAKCHHIA:
MPUBOJIUTH MOJOOHBIC ClIaraéMble, PACKpPHIBATH
CKOOKM B CyMME WJIM Pa3HOCTH BBIPAXKEHUH.
Pemarh ypaBHEHHS BUIa aX = b P pa3IUIHBIX
BHAUYEHUIX a M b, a TakKe HECIOXKHEIC
ypaBHEHUSI, CBOJISAIIMECS K HUM.

Hcnonp3oBarh anmapar ypaBHEHUM s
[peIIeHUs] TEKCTOBBIX 3a/1a4, UHTEPIPETUPOBATH
[pe3ysbTaT. Hcnons30BaTh MIPOCTEHIINE
CTATUCTUYECKUE  XApPaKTEPUCTUKH  (CpeaHee
aprdMeTHIECKOe, pa3Max, MoJia, MearuaHa) JJs

AHaJIM3a pAaa JaHHBIX B HCCJIOXKHBIX CUTYaluAX

LlennocTh
HAy4HOI'O
MTO3HAHUS

I'naBa II. ®ynknuun. 11 4.
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5 OYHKINU U UX TpadUKH. 5 Boruucnate 3HavueHus (yHkiuu, 3amanHor|  LleHHOCTH
6 Jnneiinas GyHKI. 5 (opMyJIOH,  COCTaBJIATH TAOJWIBl 3HAYCHUH| HAYyYHOTO
¢yuakmuu. I[lo rpaduky GyHKIMM HAXOIUTH TO3HAHUSA
Kontponbnas padota Ne 3 1 puayenne QyHKIUM MO M3BECTHOMY 3HAYCHHIO
apryMeHTa W pemath OOpaTHyI —3ajady.
Ctpoutb rpaduKu npsIMOH
[POMOPLIMOHAIIBHOCTH ¥ JUHEHHON (QYHKIMHU,
OIUCHIBATH CBOMCTBA 3TUX (GyHKIMA.
[Tonnmarp, Kak BIMSET 3HAK Kod(ddummenra K
Ha pacrojoXeHHe B KOOPJIMHATHOW IIIOCKOCTHU
rpadpuka QyHkmuum y = kX, rae Kk # 0, kax
3aBUCUT OT 3HaueHWd K U b B3aumHOe
pacrioyio’keHre rpaduKoB IBYX (pyHKIUA BUIA)
y=kx +b.  HWutepmperupoBarth  rpaduku
[pEIbHBIX ~ 3aBUCHMOCTEW,  OIIMCBHIBAEMBIX
bopmynamu Buia y = kX, e k20 my =kx + b
I'nmasa III. Crenens ¢ HaTYypaIbHBIM NOKa3aTesaeM. 11 4.
7 CreneHb U €€ cBOICTBA. Brruucnsate 3HaYeHUs1 BhIpaKEHUN BHuaa a", LlennocTth
8 OMHOWICHEL. g [A€ a — MpOM3BOIBHOE 4HCNO, T — HAYYHOrO
HaTypaJlbHOE YHCIIO, YCTHO W MUCHBMEHHO, & TO3HaHUs
Kontponbhast padora Ne4 | 1 mrakxe c IIOMOIIIBIO KaJIBKYJIATOPA.
DopMynupoBaTh, 3aMuChIBaTh B
CUMBOJIMYECKOH (GopmMe ©  0OOCHOBBIBATH,
CBOICTBa CTETeHU C HATYypaJIbHbBIM|
rokasaresnem. [IpuMeHSTh CBOMCTBA CTENEHH
Ui ipeoOpa3oBaHus BhIpAKEHHU. BBINONHATH
YMHOKEHHE  OJIHOWJIEHOB M  BO3BEICHHE
OIHOYJIECHOB B creneHb. CTpouth rpaduky
ynknuit y= x°> u y = x°. Pemats rpapuuecky
ypaBHenust x> =kx + b, x3 =kx + b, rme k u b
HEKOTOphIE YHCIIA.
I'naBa IV. MHorousensl. 18 u.
9 CyMMa 1 pa3HOCTh 4 3anuceiBaTh MHOTOUWIEH B cTaHgapTHoM|  lleHHOCTH
MHOTOWICHOB. BHUJI€, ONPENENATh CTENEHb MHOIOWIEHA., HAY4YHOIO
BoInonHATh CIIOKEHUE U BbIUWTAHUE [TO3HAHUS
10 IIpousBenenue oqHowIeHa | 6 |[MHOTOWIEHOB, YMHOXXE€HHE OJHOWIEHa Ha)
SE— MHOTOYJIEH M MHOIOWIEHa Ha MHOTOUJIEH.
BBINONHATE  Pa3/IoKEHHE MHOTOYIEHOB HA
Kontponbnast pabota Ne 5 | 1 |MHOXHTEIH, UCIIONIB3YsI BBIHECEHHE MHOKUTEIS
11 TpomsBenicHie 6 P2 fKO6KH U croco6 rpynnupoBkU. [IpumeHsTh
NECTBUSL C MHOTOWIEHAMH IIPU  PELICHUH
MHOT'OYJIEHOB. pa3HOOOpa3HBIX 3a7ay, B YacCTHOCTU IIPH
KonrposbHas pabora Ne 6 | 1 PEMICHH  TEKCTOBBIX 3374 €  MOMOMIBIO
YpaBHEHUH
I'naBa V. ®@opmy.ibl COKPAMIEHHOT0 YMHOKeHuUs1. 18 4.
12 KBangpat cymmbr 1 kBajpat | 5 Joka3piBaTh  crnpaBeanuBocTh  (opmyn  LlenHocTh
13 Pa3HOCTH. COKpalIEHHOTO YMHOXKE€HHUS, NMPUMEHATh UX B HAYYHOIO
Pa3HocTh KBagpaToB. 5 |mpeoOpazoBaHMsX  LENBIX  BBIPAKEHMH B MO3HAHUSA
CyMmMma 1 pa3HOCTh KyOOB. MHOTOWIEHBI, a TakXke IS Pa3ylokKEeHUs]
14 KonrtponbHast paboraNe 7 | 1 |MHOrouwieHOB Ha MHOXHUTENIH. Vcronb30BaTh
[TpeobOpazoBanme mEIbIX 6 [paznuuHBIC npeoOpazoBaHms LEJTBIX]
BBIPAKCHUIA. BHIDQ)KCHUI  IIPM  PELICHUHM  YPaBHEHHI,
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Kontponbnast pabota Ne 8 | 1 |mokazarenbcTBe TOXACCTB, B 3agadax Ha
NMEeNMMOCTh, B BBIYMCICHUM  3HAYCHHI
HEKOTOPBIX BBIpKEHUIN c MTOMOIIBIO
KaJIbKYJISITOpA.
I'naBa VI. Cucrembl TuHeHHBIX ypaBHeHHid. 15 u.
15 JIuHeiiHble ypaBHEHUS C 5 Onpenenarb, sBIsgeTcs UM mapa uyucenal  LleHHOCTH
pEIICHHEeM JaHHOTO ypaBHEHUS C JBYMs| HAy4YHOTO
IBYMsI IEPEMEHHBIMU U X N
nepeMeHHbIMU. Haxoauts mnyTtém mnepeOopal MO3HaHUS
CUCTEMBI. [elble PENICHUS JIMHCWHOTO YpaBHEHHS C
ByMs  rnepeMeHHbIMU. CTpouth  rpaduk|
16 Pemenue cucrem 9 ™ p p pad
ypaBHeHus ax + by= c, rme a#£ 0 wmm b# 0.
JTUHENHBIX YPaBHEHUH. Pemarp rpaduueckuM crocoOOM — CUCTEMBI
VMIMHEWHBIX ypaBHEHHUH C JBYMSI IIEPEMEHHBIMU.
Kontponbnas pabora Ne 9 | 1 yp Y P
[IpumeHsTh cnoco® MOACTAHOBKH M CHOCO0
CIIOKCHHSI TPU PEHICHUH CHUCTEM JIMHEHHBIX
ypaBHEHMII C JByMs TEpeMEeHHbIMHU. Perarhb
TEKCTOBBIC 3a7a4M, WCIOJb3ysl B KauecTBE
anreOpanvdeckoll MOJENIU CHCTEMY ypaBHEHUHU.
MHTepnpeTupoBaTh pe3yibTaT, IOJy4CHHBIN
[IpH PEIICHUU CUCTEMBI.
IloBTOpeHue. 6 U.
Bripakenusi, ToxaeCTBA, 1 LlenHoCcTh
YpaBHCHHUS Hay4YHOTO
OyHKIMH U UX rpaduku. 1 MTO3HAHUS
CreneHns u ee CBOICTBA. 1
MHoOrouseHsl. 1
DopMyJIbl COKPAILIEHHOTO 1
YMHOKEHHUS.
CriocoObl pa3noxeHus Ha 1
MHOKUTEJH.
8 ki1acc
I'naBa I. PannonasnbHble apoou. 23 4.
1| |Paunonanbuble fpobu nux | S5 [DopMyaMpoBaTH OCHOBHOE CBOMCTBO I{enHocTH
CBOIICTBA. [paIlMoHaIbHON APOOU U IPUMEHSATH €ro JJs HAy4YHOTO
CymMa u pa3HOCTh JIpoOeii. | 6 [mpeoOpa3oBanus apodeii. BeImonHsITh MO3HAHUS
2 KonTponbHast padota Ne 1 1 |cnokeHue, BBIYUTAHHE, YMHOKECHHE
[IpousBenenne u yacTHOE 10 |m nereHue palMOHABLHBIX JApo0eH, a TakKe
npoOeit BO3BEJICHUE IPOOU B CTETICHb. BRIOTHATE
3 KonTponbnast pabota Ne2 | 1 |pa3nuunble npeoOpa3oBaHMs pallMOHAIbHBIX

BBIPAKEHUH, JOKA3bIBaTh TOXK/IECTBA. 3HATH
coiicTBa QyHkiwu Y= K /X, tae K # 0, u ymeTsb
cTpouTh e€ rpaduk. Mcrnons30BaTh KOMIBIOTED
T1J1s1 ICCIICIOBAHUS TTOJIOKEHNUS rpaduKa B
KOOPIMHATHOH IJIOCKOCTH B 3aBHCUMOCTH OT K

Iaasa II. KBaapaTusblie kopau. 19 4.
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4 | |[leficTBUTEIbHBIC YHCIIA 2 [IpuBoguTe mpuMepsl  panuMoHaNbHBIX H| LleHHOCTH
ApudMeTHICCKHI S |[MppalMoHANIbHBIX uYKcesl. Haxonuth 3HaueHuss| Hay4dHOIO
KBaJpaTHBI KOPEHb apumMeTHuyecKux KBa/IpPaTHBIX KOpHEH, TO3HaHUs

6 CaoiicTBa 3 MCHonB3ysl MPU HEOOXOIUMOCTH KaJbKYJATOD.
apuQMeTUIECKOTO Jloka3bIBaTh TEOPEMBI O KOPHE U3 IIPO-
KBAJIPaTHOI'O KOPHsI 1 m3Benmenuss u apoOw, TO)KI[GCTBO\/ a = a ,

7| [KontposbHas padota Ne 3 7 |NPUMEHSATH MX B MPEOOPa30BAHUAX BBIPAKCHUM.
[IpuMeHeHne CBOWCTB OCBOOOXIAaTbCSI  OT HMPPAMUOHAIBHOCTH B
apru(METHUECKOTO sHaMeHaTelsix apooeit suma a/ Vb, aA b+ve.
KBaJPaTHOI'O KOPHS 1 |BelHOCHMTHP MHOXHTENIb 3a 3HAaK KOpHA W
KontponbHas padora Ne 4 BHOCUTb  MHOXMWTEJIb II0J  3HAK  KOpHI.

Mcnonp30BaTh  KBaJApaTHbIE  KOPHU A

BBIPKCHUS IEPEMEHHBIX U3 T€OMETPUUECKUX U

(buzmdeckux Gop-

myn. Ctpouth rpaduk ¢yHKIHH Y = X H

WJUTIOCTPUPOBATh Ha rpaduke e€ cBONCTBa
I'nasa I11. KBaapatHble ypaBHeHusi 21 4

8| |KBagparHoe ypaBHCHHE U 10 |Pemate kBagparHbie ypaBHeHus. Haxomurts| [leHHOCTBH
€ro KOpHU Moa00OpOM KOPHHM KBagpaTHOTO YpPaBHEHHUS, HAYYHOTO
KonTponbHast padorta Ne 5 1 mcnons3yss Teopemy Buera. HWccnemoBaTh| mo3HaHUS

9| |dpoOHbie panroHATbHBIE 9 [kBampaTHbIE ypaBHEHHUS O JUCKPUMHHAHTY U
YpaBHEHUS Kod(dureHTam. Pemars JIpOOHBIE]
KonTponbnas padota Ne 6 1 |pauuoHanbHbIE YypaBHEHUS, CBOJS pEIICHUE

TAKUX YPABHECHHN K PELICHUIO JMHEUHBIX WU
KBaJpAaTHBIX YPaBHEHUH C IMOCJIEIYIOLIUM
VCKJIFOYEHUEM IIOCTOPOHHHUX KOpHeW. Pemiartp
TEKCTOBBIE 3aJauyM, UCIOJIb3ysl KBaJpaTHbIE U
IpOOHBIC YpaBHEHUS

I'naBa IV. HepaBencrBa 20 4.

10| [UmcnoBble HepaBeHCTBa M MX| 8 |@opMmynupoBaTh W JIOKa3biBaTh  cBoiicTBal lleHHOCTH
CBOICTBA YUCIIOBBIX HEpaBEHCTB. Mcnonb30BaTh anmapar| Hay4HOIO
KonTtposnbnas pabota Ne 7 1 [HepaBeHCTB UIsi OIEHKH TIOTPEHTHOCTH H| TIO3HAHUSA

11 HepasenctBa ¢ ogHoi 10 rounoctn NPUOIKEHUS. Haxoguts
[EPEMEHHOM U UX CUCTEMBI rnepeceyeHue W OO0bEIMHEHUE MHOXKECTB, B
KonTponbHast pabota Ne 8 1 [HacTHOCTHM YHCIOBBIX NTPOMEXKYTKOB. PemaTh)

IMIMHENHbIE HEpPaBEHCTBA. Pemare CHCTEMBI
UIMHEMHBIX HEPABEHCTB, B TOM YHUCJE TaKUX,
KOTOpBIE  3alKMCaHbl B  BHUAE  JIBOMHBIX
HEPABEHCTB

I'maBa V. CteneHs ¢ meJjbIM MOKA3ATEAEeM. DJIEMEHTHI CTATHCTUKH. 11 4.
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12| |CremeHs ¢ HEeIBIM 6 [Bmate ompemeneHue M cBoiicTBa crteneHu c| LleHHOCTH
[IOKa3aTesIeM U €€ CBOMCTBA LenblM  I0KaszaresneM. I[IpuMeHATh CBONCTBAl Hay4HOIO
KonTtposbHas pabota Ne 9 1 [cremenn ¢ UeABIM  TIOKazaTeleM  TpH| TO3HAHUSA
13| [DnemeHTHI CTaTHCTUKU 4 BBIMOJHEHWM BBIUUCICHUH M TMpeoOpa3oBaHuy|
BbIpakeHUIl. Mcrmonb30BaTh 3amuch YHCEN B
CTaHJapTHOM  BHJE JUIi  BBIPOKEHHUS U
COIIOCTaBJICHUS pa3MepoB 00BEKTOB,
JUINTEJIBHOCTU  IIPOLIECCOB B OKPY’KAIOILEM
Mupe. [IpuBoauTE IpUMEpBI PENPE3EHTaTUBHON
U Hepemnpe3eHTaTUBHON BbIOOpKH. V3Biekarh
uHboOpMaMIO M3 TAa0NMI ~ YacTOT U
OpraHU30BBIBaTH MHGPOPMAIMIO B BUAE TaOIUI]
4acToT, CTPOUTH  HMHTEPBAJIBHBIA P
Vcnonp30BaTh  HArisiiHOE  IPEICTABIICHUE
CTaTUCTHUYECKOW  uH(pOpMAIMK B BHJIE
CTOJOYATHIX u KpPYTOBBIX Juarpamw,
[1OJINTOHOB, TUCTOTPAMM
IloBTOpenue. 8 4.
1| [[IpeoGpa3oBanue 1 LlenHOCTB
[paIllMOHATBHBIX BBIPAYKECHUI HAy4YHOT'O
2 | [KBagparHble KOpHH. 1 MMO3HAHUS
[ I[puMeHeHne CBOMCTB
apuQMeTUIECKOTO
KBaJIpaTHOT'O KOPHSI
3| |KBagpatHble ypaBHEHHUS 1
4 | IpoOHbIe palliOHATbHBIC 2
YpaBHEHHS.
5| [|AToroBas KOHTpOJIbHAs 1
pabora.
6 3amaun, MPUBOISAIINE K 2
KBaJIpaTHBIM U
[PallMOHATILHBIM
YPaBHEHUSIM.

9 kJacc

I'nasa 1. KBagpatuunas pynkuus. 22 u.
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1 DYHKIMU U UX CBOMCTBA 5 Beruucnsate 3HaueHuss (QyHKiuu, 3amaHHod| lLleHHOCTH
2 | [KBagpaTHblil TpEXUIIEH 4 |bopmynoi, a TakkKe JOByMS W TpeMs| Hay4yHOIO
3| [KontponbHas pabora Ne 1 1 (bopmynamu. OnmceiBaTh CBOMCTBA (DYHKITMN HA| TIO3HAHUSA
KBagpaTuanas GyHKIUS U 8 |ocHoBe wmX rpaduUUYecKOro TMpeACTaBICHUS.
e¢ rpauk M HTepnpeTupoBaTh rpaguku pEaNIbHBIX
4| |CrenenHast QyHKIHSL. 3 BaBucumoctedd. [lokaspiBaTh  CXEMaTHUYECKH|
Kopens N-ii crenenu [IOJIOKCHHE Ha KOOPAWMHATHOM IUIOCKOCTH
1| [KonrponbHas padora Ne 2 1 [rpaduxoB pyHkumii y = ax?, y = ax’+n,y=a (X
— m)?. Ctpouts rpadux GyHkmuu y = ax? + bx +
C, YMETb YyKa3blBaTb KOOpPIMHATBl BEPIIMHB]
napabonibl, e€ OCh CHUMMETPUHU, HAIpaBIICHHUE
BeTBeil mapabosbl. M300paxkaTh cxemMaTudecky
rpaduk GyHKIHH Y = XN ¢ YETHBIM U HEYETHBIM
n. [TounMaTe cMBICT 3amuced Buga 3 a, 4 a u T.
n., TA€ a — Hekoropoe uucio. Kwmerp
[IPEICTAaBICHUE O HAXOXKICHUM KOpHEH N-1
CTENEHU C IOMOIIbIO KaIbKYJIATOpPa
I'naBa Il. YpaBHeHHs1 M1 HEPABEHCTBA C OJIHOI MepeMeHHO#. 16 4.
5| [YpaBHeHus ¢ ogHOM 8 |[Pemarp ypaBHeHus Tperbeld U ueTBEpTOH| lleHHOCTH
[IEpEMEHHOMI CTEIIEHHM C IIOMOUIbIO  pa3jOKEHUs Ha HAY4YHOIO
KontposbHas padora Ne 3 1 |MHOXuUTENMM ¥ BBEAEHUS BCIOMOTraTEJbHBIX| IMO3HAHMS
6 | |HepaBencrBa c ogHOU 6 [mepeMeHHBIX, B YaCTHOCTH perarb
[1EPEMEHHOMN OMKBaspaTHble ypaBHEHUs. PemaTh ApoOHBIE
KonTponbnas padora Ne 4 1 |paunoHasnbHblE ypaBHEHUS, CBOJS UX K LENbIM
YPAaBHEHHMSIM C  TOCJIEAYIOUIEH  IPOBEPKON
KOpHEil. PemiaTe HepaBeHCTBa BTOPOU CTENEHH,
UCTONb3ysd  IpauuecKkue  IMpesCTaBICHHUS.
Vcnonb30BaTh METO/T MHTEPBAJIOB AJIsl PEILICHUS
HECJIOKHBIX PAllMOHAIbHBIX HEPABEHCTB
I'nasa I1l. YpaBHeHHsl M1 HepaBeHCTBA € ABYMsI lepeMeHHbIMHU. 17 4.
7| [YpaBHeHU: Cc ABYMS 12 (Crpouts Trpaduxu ypaBHeHudl ¢ aAByms| LlenHocTh
[EPEMEHHBIMU U UX MEPEMEHHbIMU B MPOCTEUIIUX ClIydasx, KOrja Hay4HOIo
8| [cucremsl 4 rpapukoM  sBIseTcs  OpsAMas, napabona, MO3HAHUA
HepaseHnctBa ¢ 1Bymst runepOosa, oKpyKHOCTh. Mcnonbs3oBaTh Ux 1Jis
[1EPEMEHHBIMU rpaUuecKoro peleHusl CUCTEM YPaBHEHUH ¢
1 UX CUCTEMBI 1 pmByms nepemenHsiMU. Pematrs cmocoOoMm

KonrtpomnbHas padora Ne 5

MOJACTAHOBKA CHUCTEMBl JBYX YpPaBHEHUU ¢
ByMsI TIEPEMEHHBIMH, B  KOTOPBIX  OJHO
ypaBHEHHE TEpBOM CTENEHW, a Jpyroe —
BTOpOM CTENeHW. Pemare TEKCTOBBIE 3a/1ayd,
MCIIONb3Ys B KAUECTBE

anreOpanveckol MOJENN CHCTEMY YypaBHEHUM
BTOPO CTENEHU C JByMsI [E€PEMEHHBIMU;
peraTh COCTaBJICHHYIO CUCTEMY,
MHTEPIPETUPOBATH PE3YyIbTAT

I'naBa IV. ApudmeTrnyeckas u reoMeTpuyecKas nporpeccum. 15 4.
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9| |Apudbmernueckas 7 [IpumensaTh UWHIAEKCHBIE o00o03HaueHus s LleHHOCTH
[Iporpeccust WICHOB  IociefoBaTesnbHOCTeW.  [IpuBoauTh HaydHOrO
KonTtposbHast pabota Ne 6 1 pmpumepsl  3amaHUs  MOCIEAOBATEIBHOCTEH| TO3HAHUSA
10| [['eomerpuueckas 6 |popmynoii nN-ro wieHa W PEeKypPpPEHTHOMH|
porpeccust (bopMyIIoii.
KonTponbnas padorta Ne 7 1 BeBoauTh (GOpMYIIBI N-TO YICHA
apudmeTryecKoil mporpeccuu u
rEOMETPUUYECKOI POTrPECCUU, CYMMBI IIEPBBIX N
YJICHOB apU()METHUECKON U TeOMETPHUYECKON
[POrpeccui, penaTh 3a/1a4u ¢ UCIOJIb30BaHUEM
ATuX hopmyn. Jloka3eiBaTh
XapaKTepUCTHUECKOE CBOMCTBO
apuPMEeTUUECKON U TEOMETPHUIECKOM
rporpeccuil. Pemare 3a1aun Ha CII0KHbBIE
MPOIICHTHI, UCTIONB3Ys P HEOOXOTUMOCTH
KaJIbKYJISITOD
I'naBa V. DyieMeHThl KOMOMHATOPUKH M TEOPUHU BeposiTHOCTE#. 13 4.
11| [Dnementsl koMOuHaTOpUKH | 9 [BremomHnTs  Tepebop  Bcex  BO3MOXHBIX| LleHHOCTB
12| |HauanbpHble CBEICHUS U3 3 [BapuaHToB Uil mepecuéra OOBEKTOB U HAYYHOTO
TEOPUH BEPOATHOCTEN KOMOWHAITHIA. IIpumensaTh IIPaBWIO| IIO3HAHUSA
KonTponbnas padorta Ne 8 1 [komOuHaTopHOrO yMHOXEHHUsS. Pacro3naBaTh
3a/ladyl Ha BBIYMCIIEHUE YHCJIa MEPEeCTaHOBOK,
[pa3MElIeHH, COYeTaHWH U  MPUMEHSTH
COOTBETCTBYIOIIME  (OpMYJbl.  BBIUUCIATH
4acToTy ciy4aiiHoro coObitus. OlleHHUBAaTH
BEPOSITHOCTH CIIy9aiHOTO COOBITHS C TIOMOIIBIO
YacTOThl, YCTAHOBJIEHHOW ONBITHBIM IyTEM.
HaxoauTh BEpOSITHOCTh CIy4yailHOro cOOBITHS
Ha OCHOBE KJIACCHYECKOrO  OMpeesIeHUs
BEPOSITHOCTH. [IpuBoauTh IpUMEPH]
TTOCTOBEPHBIX U HEBO3MOKHBIX COOBITUH
IMoBTOpenue. 19 u.
BrruncieHus 2 Llennocth
ToaecTBeHHbIE 2 HAy4yHOTO
npeoOpa3oBaHus MO3HAHUSA
anreOpanvyecKux
BBIPAKCHH. 2
Pemenue ypaBHeHUi 3
Penienne 3a1a4 ¢ MOMOLIBIO
YPaBHEHUUN U CUCTEM
YPaBHEHHUH. 2
HepaBeHcTBa U cUCTEMBI
HEPABEHCTB. 1
[Tporpeccun. 3
DyHKIMHU, UX CBOWCTBA U
rpaduxu. 2
J71eMEHTHl KOMOMHATOPUKHU
1 TEOPUH BEPOSITHOCTEH 2

IToroBasi KOHTPOJIbHAS
aboTa

COTI'JTACOBAHO:

HpOTOKOJ’I 3aCCaaHuA

METOINYECKOTO O0BEINHEHNS

18




yuntesier Mmatematuku oT 27.08.21 Ne 1

Cwmarpna I'.C..

COI''TACOBAHO:

3aMECTUTEIb JUpeKTopa no YBP

«28» asrycra 2021 roxa
JlyrannosB.JI.
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