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IosicHUTENLHAA 3aNMNCKA

Pabouas nporpamma no yueOHOMY mpeamery «Martematuka» i 7 — 9 KIIacCOB COCTOMT
u3 IByX Moayneil «Aunrebpa» u «['eoMeTpus» M COCTaBIeHAa B COOTBETCTBHM C TPEOOBaHHMSIMHU
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO OOIIETr0 00pa30BaHUs
(®IroC 000), IlpumepHoii mporpamMmMmbl Mo marematuke (5-9 kmaccel); TpeOOBAHUSAMHU K
pe3yabTaTaM ~ OCBOEGHUS ~ OCHOBHOH  00pa3oBaTesbHOM oporpaMMmbl  (JJMYHOCTHBIM,
METaNpeIMETHbIM, IPEIMETHbIM); OCHOBHBIMU TOAXOJAaMH K pPa3BUTHIO U (OPMHUPOBAHUIO
yYHUBEpCaIbHBIX yueOHBIX AciicTBuil (YY) mns ocHoBHOro obmiero obOpaszoBanus. Moayib «
Anrebpa»: paboyas mporpamma cocTaBjleHa Ha OCHOBe aBTOpckoil mporpamMmMel C.M. Hukomabsckoro
«Anrebpa 7-9 kmaccel», uM3maHHON B cOopHuKe «Anredbpa 7-9 kmaccel», coctaButens T. A.
Bypmuctposa, - M.: Ilpocsemienne». Moaynb «l'eomerpusi»: paboudas mporpaMMa cocTaBjieHa Ha
ocHoBe aBTOpckoit mporpammsel JI. C. AtanacsiHa «I'eomeTpusi», u3nanHoi B coopuuke «COOpHUK
pabounx mporpamm. ['eomerpust 7-9 «kmaccel», cocrtaBurens 1. A. BypmucrtpoBa, - M.:
IIpocBemienue».

B Heit co0roaeTcst MpeeMCTBEHHOCTD ¢ (eiepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM

CTaHJApTOM HAyaJIbHOTO OOIIero 00pa30BaHUs; YUYUTHIBAIOTCS BO3PACTHBIC M TMCHXOJOTHYCCKHE
0COOCHHOCTH IIKOJIBHUKOB, OOYYarOIIUXCS Ha CTYNEHH OCHOBHOTO o00IIero o0Opa3oBaHus,
y‘-II/ITI)IBaIOTCH MC)KHpeIIMeTHI)IC CBA3U.
B COOTBECTCTBUH C y‘-I€6HI)IM IINIAHOM IIKOJBI JJIA I/I3y‘-IeHI/I$[ MAaTEMATUKHU B TCUCHHUC KAXXIO0T'0O roJa
oOyuenus B 7, 8, 9 KI1 BBIICTICHO 110 5 9 B HEJIENIO, 4TO cocTaBiseT 170 ydeOHbIX yacoB B roj. 13
HuX anredopa oobemom 102 u (3 u/mHen, 34 y4. Hemenu), reomeTpusi oobemom 68 u (2 4/Hen, 34
y4.HE/IETH).

[Iporpamma obecrieunBaeT JOCTHXKEHUE CIEAYIOUIMX pe3yabTaTOB OCBOEHHsS 00pa30BaTeNbHOU
MPOTrpaMMBbl OCHOBHOT'O 00IIIETO 00pa30oBaHUSA:

JIUYHOCHIHBIE:.

1) cpopMuUpPOBaHHOCTb OTBETCTBEHHOT'O OTHOLIEHHS K Y4YEHHUIO, TOTOBHOCTb U CIIOCOOHOCTH
o0yyJaroImuxcs K CaMOpPa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMH K 0OYUEHHIO U T0-
3HAHHIO, BBIOOpY JaybHeliero oOpa3oBaHMsi Ha 0Oa3e OPUEHTHPOBKM B Mupe mnpodeccuil u
npo¢eCcCHOHATBHBIX MIPEANIOYTEHNUH, OCO3HAaHHOMY IIOCTPOCHHIO VHANBUYaJIbHON
00pa30BaTeNbHON TPAEKTOPUH C YUETOM YCTOMUYUBBIX [TO3HABATENIbHBIX HMHTEPECOB;

2) copMHUPOBAHHOCTH LIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKH;

3) copMUPOBAaHHOCTP KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIEHHWH U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTAPIITUMHU U MIIQJIIIMMHU, B 00pa30BaTeIbHON, 0OIIIECTBEHHO TTOJIC3HOM,
y4eOHO-HCCIIEI0BATENIbCKOM, TBOPUECKOM U APYTrUX BUAAX JIEATEILHOCTH;

4) ymeHue siCHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOM M MMCbMEHHOM peyH, MOHUMaTh
CMBICJI IOCTaBJIICHHOM 3ajauy, BICTpauBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

5) mpezacTaBieHHnEe O MATEMAaTHYECKOI HayKe Kak cepe 4eToBeUecKon AeaTeNbHOCTH, 00 3Tanax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHS [IUBHIIN3ALINN;

6) KpUTHYHOCTh MBILIUICHHUS, YMEHHE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHbIE BBICKa3bIBaHUS,
OTJINYATh TUMOTE3Y OT (aKTa;

7) KpeaTMBHOCTb MBIIUICHUS, WHUIIMATUBA, HAXOMYMBOCTb, AKTHUBHOCTb IPU pELICHUU
anredpandecKux 3a1ad;

8) yMeHHe KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT y4eOHOW MaTeMaTHUECKON AeITEeIbHOCTH;

9) cnocoOHOCTh K AMOLIMOHAIBHOMY BOCHPHITHIO MaT€MaTUYECKUX OOBEKTOB, 3aJad, pelleHuH,
paccyXIeHH.



Memanpeomemuule:

1) yMeHne caMOCTOATENbHO IUIAHUPOBATh AJbTEPHATUBHBIE IYTH JTOCTHMXKEHUS LieNel, OCO3HAaHHO
BbIOMpaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI pelIeHUs YUeOHBIX U TTO3HABATEIbHBIX 3a/1a4;

2) yMeHHue OCYLIECTBIATh KOHTPOJIb [0 pe3yldbTaTy M IO CcHoco0y JelcTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHUS M BHOCUTH HEOOXOIMMBbIE KOPPEKTUBEI,

3) yMeHue afieKBaTHO OLICHHWBATh MIPABUIBHOCTbh WJIM OIIMOOYHOCTD BBIIIOJHEHUs Y4eOHOM 3a/auy,
e€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;

4) O0CO3HAaHHOE BIAJEHUE JIOTMYECKUMHU JEUCTBUSAMHU OIpENEeNeHUusl MOHATUHM, 0000meHus,
YCTAaHOBJICHHS aHAJIOTHH, KilacCU()UKALMU Ha OCHOBE CaMOCTOSTEIILHOTO BEIOOpA OCHOBAaHU

U KPUTEPUEB;

5) yMeHue ycTaHaBIMBaTh MPUYUHHO-CIEACTBEHHbBIE CBA3H; CTPOUTH JIOTMUECKOE PaCCYXkIACHUE,
YMO3aKJII0YeHHe (MHAYKTUBHOE, IeAYKTUBHOE 1 110 aHAJOT'MH) U BBIBOJIBI;

6) yMeHue co3/aBaTh, IPUMEHSTH U NMPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOACIIH
Y CXEMBI JJIs pellieHUs] y4eOHBIX M IT03HAaBaTEIbHbIX 3a/ay;

7) yMEHHE OPraHNU30BBIBATH YUEOHOE COTPYAHUYECTBO M COBMECTHYIO NESATEIBHOCTh C YUUTEIEM H
CBEpCTHUKAMM:  ONpPEAEIAThH Lenu, pachnpeaeneHue (QYHKUMA W poyied  y4acTHHUKOB,
B3aMMOJICHCTBUE M OOIIHME CIIOCOOBI pabOThI, yMeHHWE paboTarh B TPYIIE: HAXOAUTH OOIIee
pelieHre U paspeuiatb KOH(QIMKTBI Ha OCHOBE COIVIACOBAHMS MO3UMIMM M ydyéTa MHTEPECOB;
cIymaTth naptaépa; GopMyIHpoBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE;

8) chopmupoBaHHOCTE Yy4eOHON U OOUIETONIB30BATENLCKOM KOMIIETEHTHOCTH B  00JIaCTH
WCIOJIb30BaHUsl MH(OPMallMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MKT-komnerentnoctn); 9)
IIepBOHAYAIbHBIE MPEACTABICHUs 00 UAEAX M O MEeToJax MaTeMaTHKH Kak 00 YHHMBepCaJlbHOM
SI3bIKE HAYKU U TEXHUKH, O CPEJCTBE MOJEIMPOBAHMS SIBICHUN U MPOIIECCOB;

10) ymeHue BMIETb MaTeMaTHUYECKYylO 3a/ady B KOHTEKCTe MHpPOOJIEMHOM CHUTyallud B JPYTux
JTMCLIUIUIMHAX, B OKPYXKAIOIIEH JKU3HU;

11) ymeHue HaxXoOuTh B pa3lIMYHBIX MCTOUYHUKAX HHPOPMALMIO, HEOOXOJUMYIO Ui pEIIeHUs
MaTeMaTHYECKUX MPOOJIeM, U MPEICTABIATH €€ B TOHATHOW (hopMe; IPUHUMATH PEIICHHUE

B YCJIOBUSX HEMOJHON M N30BITOYHOMN, TOUHOW U BEPOSATHOCTHOW MH(POPMALIUY;

12) ymeHue nNoHUMAaTh M UCII0JIb30BaTh MaTeMaTHUYECKHUE CPEJICTBA

HarjsiIHOCTH  (PUCYHKH, YepTeXH, CXeMbl U Jp.) JUId WUIIOCTPAlMH, WHTEepIpeTalny,
apryMeHTaIluy;

13) yMeHue BbABUraTh TMIIOTE3bI MPU PEeIICHUH YYeOHBIX 3a/1a4 U MOHUMAaTh HEOOXOAUMOCTh MX
MIPOBEPKH;

14) ymeHue NpUMEHSATh UHIYKTUBHBIE U I€JYKTUBHBIE CLIOCOOBI pacCyKACHUHN, BUIETh pa3JInUHbIE
CTpaTeruu pelieHus 3aaay;

15) noHMMaHHWe CYIIHOCTM QJITOPUTMUYECKHUX MpEINUCaHuil M yMeHHe JeWCTBOBAaTh B
COOTBETCTBHH C MPEITI0KEHHBIM aITOPUTMOM;

16) ymMeHHMe caMOCTOATENbHO CTAaBUTH II€NM, BBIOMpATh M CO3AaBaTh AJTOPUTMBI JUIS pEIIEHUs
y4eOHBIX MaTEMAaTUYECKUX MPOOIIeM;

17) ymeHMe IUIaHUPOBaTh M OCYLIECTBIATH JIEATENbHOCTh, HAINPABICHHYIO Ha peIIeHHe 3aaay
HCCIIEIOBATENIbCKOTO XapaKTepa.

npeomemmuoie:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAHUE, U3BJICUEHUE HEOOXOAUMOM
uHpOpMalMK), TOYHO W TPAMOTHO BBIpAXKAaTh CBOM MBICIHM B YCTHOW M THCbMEHHON peuH,
MPUMEHSST MAaTeMaTHYECKyI0 TEPMHHOJIOTHIO W CHUMBOJHKY, HWCIIONB30BaTh PA3IUYHBIC SI3BIKU
MaTeMaTHKHU (CIIOBECHBIH, CUMBOJIMYECKUH, IrpaduuecKuii), 000CHOBBIBATh CY)XJIEHHS, MPOBOIUTH
KJ1acCU(UKALIMIO, JOKa3bIBaTh MaTEMaTHUYECKHUE YTBEPKACHMUS,

2) BnaneHue O0a30BBIM MOHATUHHBIM ammapaToM: HMETh IPEJICTaBIEHUE O 4YHCIe, BIIAJCHUE
CHMBOJIBHBIM SI3BIKOM aJreOphl, 3HAHUE dJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH,
¢dbopMHpOBaHHE TMPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJlbHOM MHUpPE H O
Pa3IMYHbIX crI0co0ax UX U3y4eHHUs, 00 0COOEHHOCTSIX BHIBO/IOB U MPOTHO30B, HOCSIIMX
BEPOSITHOCTHBII XapakTep;



3) yMeHHe BBINOJHATH anreOpanyeckre mpeodopa3oBaHusl PALMOHAIBHBIX BBIPAKEHUH, TPUMEHSTH
UX JUIS peUIeHus] y9eOHbIX MaTeMaTH4ecKUX 3a]ad M 3a/1a4, BOSHUKAIOMINX B CMEXHBIX Y4EOHBIX
npeaMerax;

4) yMeHHe MOJIb30BaThC MATEMATHYECKUMH (OPMYJIaMU U CAMOCTOSATEIILHO COCTABIATH (POPMYIIBI
3aBHCUMOCTEH MEX]ly BETMUYMHAMU Ha OCHOBE O0OOIIEHHS YACTHBIX CIy4aeB U SKCIIEPHUMEHTA;

5) ymenue pemarth JMHEHHBIC M KBaJIpaTHbIC YpPaBHEHUS M HEPAaBEHCTBA, a TaKXKe MPHUBOJIHUMBIE K
HUM YpaBHEHU, HEPABEHCTBA, CUCTEMBI; IPUMEHSATh TpapuuecKue MPeICTaBICHHs [UI PELICHUS U
UCCJICJOBAaHMs YPAaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHSAThH HOJIYUYCHHbIE YMEHHsS JUIS PELICHUS
3a]a4 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB, IPAKTUKU;

6) oBnaneHHe CUCTEMOHN (DYHKIMOHANBHBIX MOHATUH, (YHKIMOHAIBHBIM S3BIKOM U CHMBOJIMKOM,
yYMEHHUE CTPOUTHh rpaduku (YHKIWH, OMHMCHIBATh UX CBOWMCTBA, MCIOJB30BATh (DYHKIIMOHAIHHO-
rpadguyeckue MpeACTaBICHHUS /ISl ONMUCAHUS W aHAM3a MAaTEMAaTHYeCKUX 3aJad M peajbHbBIX
3aBHCHUMOCTEH;

7) oBiIazeHHE OCHOBHBIMH CIIOCOOAMM TIPE/CTABICHUS W aHAIW3a CTAaTUCTUYECKUX JAHHBIX;
YMEHHUE pemiaTh 3314l Ha HAXOXKJACHUE YAaCTOTHI M BEPOSTHOCTH CIYYalHBIX COOBITHIA;

8) yMeHHME NpPUMEHSATh H3YYEHHBIC TOHATHUS, PE3yIbTaThl U METOIbl NMPH PEIICHUH 337134 W3
pa3NUYHBIX pa3lesioB Kypca, B TOM  4YHCJIE 3aJad, HE CBOMSIIUXCA K HEMOCPEJACTBEHHOMY
NPUMEHEHHIO N3BECTHBIX AITOPUTMOB.

Ilnanupyemble pe3yJbTATHI H3yYeHHUSI OCBOCHUSA

Kypca Aare0psl B 7-9 kiaccax

PAIIMOHAJIBHBIE UM CJIA
BbInyCcKHUK HAy4YHUTCS:
1) moHuMaTb 0COOEHHOCTHU JACCATUYHONU CHUCTEMbI CUUCIICHNUS,
2) BNaIeTh MOHATHIMHU, CBI3aHHBIMU C JIETUMOCTBIO HATypaJIbHBIX YHCEIT;
3) BeIpakaTh YMCJIa B SKBUBAJICHTHBIX (hopmax, BeIOMpas HanOoJee TOIXOISIIYI0 B 3aBHCHMOCTH
OT KOHKPETHOW CUTYalluu;
4) cpaBHUBATh U YIOPSA0OYMBATh PAllMOHAIIbHBIE YHCIIA;
5) BBIMIONIHATH BBIUYUCIICHUS C PAI[MOHATBHBIMU YHUCIAMH, COYETasi YCTHbIC M MUCbMEHHBIE TPUEMBI
BBIYHCIICHUH, TPUMCHSTHh KaJbKYJISATOD;
6) UCTOIB30BaTh MOHATHS U YMEHUS, CBSI3aHHBIE C MPOMOPIIMOHATHHOCTHIO BEIMYUH, MIPOLIEHTAMU
B XOJI¢ PEIICHUS MaTEeMaTUICCKIX 3a/1a4 U 33]1a4 U3 CMEKHBIX MPEIMETOB, BBITIONHATH HECIIOKHBIC
MPAKTUYECKHIE PACUETHI.
Buinycknux nonyuum 6o3modrcHocms:
7) no3HaKoOMumuvcsi ¢ RO3UYUOHHBIMU CUCEMAMU CHUCTICHUSL
C OCHOBAHUAMU, omAudHbIMU om 10;
8) yenyboumo u pazeums npedcmagienus 0 HaMypaibHblX YUCLAX U CBOUCMEAX OeNUMOCTIU,
9) Hayuumscs UCnoIbL308aMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCICHUS, NPUOOPECMU NPUELIUKY
KOHMPOIUPOBAMb 8bIMUCTIEHUS, blOUPAS NOOX0OAWUL Ol CUMYAyUU CNocoo.
JIEMCTBUTEJILHBIE UYMCJIA
BBITyCKHHUK HAYIHTCS:
1) ucnonp30BaTh HavaIbHBIC IPECTABICHUS O MHOXKECTBE IEHCTBUTENLHBIX YHCET;
2) BIaIeTh MOHATHEM KBaJIPATHOTO KOPHS, IPUMEHSATE €T0 B BBIYHCIICHUSX.
Buvinycknux nonyuum 603modicHocmy:
3) pazeums npedcmasienue o0 yucie u YUCI08bIX CUCEMAX 0N HAMYPALbHBIX 00 OeUCMEUMEeNbHbIX
yyces, 0 poau GblYUCTIEHUN 8 YEeTI08eYeCKOU NPpaKmuKe,;
4) passums u yenyboume 3HAHUSL O OECAMUYHOU 3aNUCU OCUICMBUMEIbHBIX YlUcel (nepuooudecKue u
Henepuooudeckue opoou,).
N3MEPEHU A, ITPUBJIMDKEHW A, OLHIEHKH
BBIyCKHUK HAYYHUTCS:

1) wucrmonp30BaTh B XOJE PEHICHHS 3a1ad JJICMEHTApHbIE MPEACTABICHHS, CBS3aHHBIC C

MpUOTMHKEHHBIMU 3HAYEHUSIMU BEJTMYHH.



Buinycknux nonyuum 603modicHocmy:

2) NOHAMb, YMO HUCTOBblE OAHHBLE, KOMOPbIE UCNOAL3YIOMCS O XAPAKMEPUCIMUKU 00beKmos
OKpYJcalowe2o  Mupa, AGIAIOMCA  NPEUMYUWECMEEHHO  NPUOTUNCEHHBIMY, YMO NO  3ANUCU
NPUOTUNCEHHBIX 3HAUEHUL, COOEPHCAWUXCS 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MOJNCHO CYOUMb O
nogpeuHoOCmu NPUOIUNHCEHUL,

3) nowsme, umo nocpewHOCMb Pe3YIbMAMA BbIYUCIEHUN  OOINCHA OblMb  COUsMEPUMAa C
NO2PEUHOCbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU A

BrllyCKHHMK Hay4duTCs:

1) BlnameTh NOHATHSAMH «TOXIECTBO», «TOXJICCTBEHHOE IpeoOpa3oBaHUE», peIIaTh 3aJaud,
cojiepkaiie OyKBeHHBIC JaHHBIE; padoTaTh ¢ (hOpMyIaMu;

2) BBINOJHATH NPe0oOPa30BaHUS BBIPAKEHHI, COJCPKAIUX CTEIICHU C IIEIBIMU TOKA3aTeIsIMUA U
KBaJIpaTHBIC KOPHH;

3) BBINIOJIHATH TOXKJICCTBEHHBIC MPe0OPa30BaHUs PAIIOHAIBHBIX BBIPAKCHHI HA OCHOBE IMPABUII
NEHCTBUI HAJl MHOTOWICHAMU W aNreOpandecKuMu APOOsIMH;

4) BBIMIOJIHATH PA3JI0KECHUE MHOTOUJICHOB HA MHOXHTEJIH.

Buinycknux nonyuum 603moxicHocms:

5) Hayuumvcs  6bINOIHAMb MHO2OUIA206blE NPeoOPA308aHUs — PAYUOHAILHBIX  BbIPAXCEHUL,
NPUMEHSS, WUPOKULL HAOOP ChOCOO08 U NPUEMOB;

6) npumensmo moowcoecmeennvle nPeobpazo6anus OIS peuleHus 3a0a4 U3 PA3IUYHbIX PA30eL08
Kypca (Hanpumep, 051 HAX0X4COeHUst HAUOONbULe20/HAUMEHbUUE20 3HAYEHUSL BbIPANCEHUSL).
YPABHEHUA

BBITyCKHUK HAYYIHUTCS:

1) pemarh OCHOBHBIC BHUJBI PAlMOHATBHBIX YPAaBHECHUH C OJHOW TIEPEMEHHOM, CHUCTEMBI IBYX
YpaBHECHHI C ABYMS NIEPEMCHHBIMU;

2) NOHUMAaTh YPaBHEHHE KaK BOXHEHIIYI0O MATEMAaTUYECKYI0 MOJENb JUISl OMMCAHUS M U3YYCHUS
pa3HO00Opa3HBIX PeabHBIX CUTYAIIHiA, PEIIaTh TEKCTOBBIC 33/1a4H alIreOpaniecKuM METOIOM;

3) mpuMeHsATh rpaduueckue MPeNCTaBICHUS ISl MCCIENOBAHUS ypaBHEHUH, HMCCIENOBaHUS U
pEIICHUS CUCTEM YPABHCHHM C ABYMSI TICPEMEHHBIMH.

Buinycknux nonyuum 603modcnocms:

4) ogrademsv CneyuarbHLIMU NPUEMAMU DEUEeHUs. YPABHEHUN U CUCMEM YPAGHEHULl, Y8epPeHHO
NPUMEHSIMb ANNapam ypasHenutl  0Jis peulenust pazHo0OPa3HbIX 3a0ay U3 MAmemMamuKu, CMelCHbIX
npeomemos, NPaKmuKu,

5) npumensamo epagpuueckue npedcmasienus Ons UCCIEO08AHUSL YPAGHEHUT, CUCMEM YPAGHEHUI,
cooepacauux OykeenHvle KOIPDuUyueHmbi.

HEPABEHCTBA

BBITyCKHUK HAY9IHUTCS:

1) moHuMaTh U MPUMEHSITh TEPMUHOJIOTHUIO I CUMBOIIMKY, CBSI3aHHBIE C OTHOIIICHHEM HEPaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABEHCTB;

2) pemath JHMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M HMX CHUCTEMBI; pellaTh KBaJpaTHbBIE
HEPaBEHCTBA C OMOPOi Ha rpaduIecKre MPeACTABICHHUS;

3) IpUMEHATH anmnapar HEpPaBeHCTB JIs PEIISHUs 3a7a4 U3 Pa3INYHbIX pa3IeNioB Kypca.
BoinyckHUK NOIYYUM 8603MONCHOCb HAYUUMBCAL:

4) pasHoobpazHbiM npuémam O0oKaA3AmenbCmed HepageHCMms,  VEEPeHHO NPUMEHAMb annapam
HepaseHcma OJisk peueHuUsi PA3HO0OPAZHBIX MAMEMAMUYECKUX 3A0ay U 3a0ay U3 CMEHCHbIX
npeomemos, NPaKmuKu,

5) npumensimo epaghuueckue npedcmasienus OJisk UCCIEO08AHUSL HEPABEHCNS, CUCHEM HePAGEHCMSE,
cooepoicawux OyKeeHHvle Kodgduyuenmol.

OCHOBHBGIE IMTOHATHUA. YMCIIOBBIE ®YHKIINN

BhIycKHUK Hay4HTCS:

1) mMOHMMaTh W WCHOIB30BaTh (DYHKIIMOHAIBHBIC TOHATHS M S3bIK (TEPMHHBI, CUMBOJIMYECKUE
0003HAYCHHUS);



2) crpouTh rpaduKu dMEeMEHTApHBIX (DYHKIUN; UCCIETOBATh CBOMCTBA YUCIOBBIX (DYHKIMA Ha
OCHOBE M3YYCHUS MMOBEICHUS UX Tpa(UKOB;

3) noHuMaTh (QYHKIMIO KaK BaXHEHUIIYI0 MAaTeMaTUYECKYH) MOJEIb JJIsi OMHUCAHUS TPOIECCOB U
SIBIICHUH OKPY>KAIOIIET0 MUPa, MPUMEHATH (PYHKIIMOHAIBHBIH SI3BIK 11 ONMCAHUS U UCCIICIOBAHUS
3aBUCHMOCTEH MKy (GPU3NYCCKIUMH BETMIMHAMHU.

Buinycknux nonyuum 603moicHoCmb HAYUUMbCA:

4) nposooumv uccied08anus, CEA3aHHLIE C U3YYEHUeM CE0UCMSE  (YHKYull, 6 mom yucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA  OCHOBE 2PAUKO8 U3VUEHHBIX (DYHKyuti cmpoums 60iee
cnodcHvle epapuku (KycouHo-3a0aHHble, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);

5) wucnonvzosamev yHKkyuoHanvHbie npeocmasieHus U CEOUCMEa (DYHKYUL 0N PeueHUs.
MamemMamuyeckux 3a0ay U3 pasiudHslx paszoenos Kypcd.

YHMCJIOBBIE IMOCJIEAOBATEJIbBHOCTU

BrIlyCKHMK Hay4duTCs:

1) HOHUMATP U HCIIOJIL30BATH S3BIK TOCIICIOBATEIIBHOCTEH (TEPMUHBI, CHMBOJINYCCKHE
0003HauCHHUS ),

2) npuMeHSTh GOPMYJIbI, CBSI3aHHBIE C apU(PMETHUECKON U TEOMETPUICCKOMN MPOTPECCHSIMHU, 1
anmapart, cOpMHUPOBAHHBINA MTPH  U3YYEHUH JAPYTUX Pa3/IeNIOB Kypca, K PeIICHUIO 337a4, B TOM
YHCIIe ¢ KOHTEKCTOM U3 PEaIbHOM KU3HHU.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

3) pewams KOMOUHUPOBAHHbLE 3A0A4U C NPUMEHEHUEM POPMYI N-20 YIEHA U CYMMbl NEPEbIX N
YIeHO8 APUPMEMUUECKOU U 2eOMeMPUYECKOU NPO2Peccull, NPUMeHsIsl NPU JMOM annapam
VPABHEHUll U HEPABEHCMEB,

4) nonumame apupmemuuecKkyio u 2eoMempuiecKyio npoepeccuu Kak (YHKyuu HamypaibHo20
apeymeHma, ces3vléams — apupMemuyeckyio npocpeccuto ¢ TUHEHbIM POCIMOM, 2e0MEeMPUYECK)IO
— C 9KCNOHEHYUATIbHbIM POCHOM.

OIMMCATEJIbBHASL CTATUCTUKA

BBITTyCKHUK HAyYUTCSI HCIIOJIB30BATh MPOCTEHIIINE CITIOCOOBI  MPEICTABJICHUS M aHATTN3a
CTaTHUCTUYECKUX JaHHBIX.

Buinycknux nonyuum 603modxcnocms npuobpecmu nepeoHayaIbHbllL ONbIM Op2aHu3ayuu coopa
OQHHBIX NPU NPOBEOCHUL ONPOCA OOUWECMBEHHO20 MHEHUS, OCYWEeCMEISMb UX AHAIU3,
npeocmasiiamo pe3yibmamosl ONpoca 6 8uoe madiuysl, OUASPAMMDYL.

CJIVYAMHBIE COBBITHA 1 BEPOSITHOCTD

BBITTyCKHUK HAyIUTCSI HAXOJIUTh OTHOCHTEIHLHYIO YaCTOTY U BEPOSITHOCTH CITy4aHOTO COOBITHS.
Buinycknux nonyuum 603modcnocms npuobpecmu oOnvim nposeoeHus CIy4atblx IKCNEPUMEHMO8, 6
MOM Yucie ¢ NOMOWbIO KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPRPEMAaYUU UX Pe3yIbmamoas.
KOMBUHATOPUKA

BBITyCKHUK HAyIUTCSI pelraTh KOMOMHATOPHBIE 33/1a4d Ha HAXOXKCHHUE YUCIIa 00BEKTOB U
KOMOMHAIIHIA.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA HEKOMOPLIM — CREYUATIbHbIM NPUEMAM PEUUeHUs]
KOMOUHAMOPHBIX 3a0aH.

[Inanupyemble pe3yibTaThbl H3yYeHUS

I'eomeTpum B 7-9 kiaaccax
HATJIAIHAA TEOMETPUA

BbInycKHUMK Hay4duTCS:

1) pacmo3HaBaTh Ha YepTEXKaxX, PUCYHKAX, MOJCISAX M B OKPYKAIOIIEM MHpE IUIOCKHE H
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;

2) pacmo3HaBaTh pPa3BEPTKM KyOa, MPSIMOYTOJIbHOTO TapajuleNienunena, MpaBUIbHON
MMAPaMU/[IbI, IAJIMHIPA U KOHYCA;

3) ompenessTh MO JMHEHHBIM pa3MepaM pa3BEPTKU (GUTYpbl JTHHEHHBIC pa3Mepbl camMoi
¢burypsl 1 HA060pOT;



4) BBIYUCIATH 00BEM MPSIMOYTOIEHOTO MapaslieNenuIea.

Buvinycknux nonyuum 603mModicHoCmb:

5) ewviuuciams 00vLEMBL NPOCMPAHCIMBEHHBIX 2€0MEMPUUECKUX (USYp, COCMABNIEHHBIX U3
NPAMOY20NbHBIX NAPANIENEeNUNe00s;

6) yernybumo u pazeume npedcmagienus 0 NPOCMPAHCMEEHHBIX 2eOMEeMPULECKUX pueypax,

7) npumensmov nousimue pazeépmiu 07 GblNOIHEHUS NPAKMUYECKUX PACYEMO8.
FT'EOMETPUYECKUE ®UI'YPbI
Beimycknuk Haygures:

1) moyp30BaTHCS A3BIKOM I'€OMETPHHU JUIsl OMHCAHUS HPEIMETOB OKPYXKAIOIIEro MUpa M HX
B3aMMHOTO PACIIOJIOKEHHS,

2) pacno3HaBaTh U M300pakaTh Ha YEPTEkKAaxX U PUCYHKAX IeOMETpHYECKHE (PUTYpBI U UX
KOH(UTyparuu;

3) HaXOIUTh 3HAYCHHs [UIMH JIMHEHHBIX DJIEMEHTOB (UIYp M UX OTHOIICHUS, TPaTyCHYIO
Mepy YIJIOB OT 0° o 180°, MIPUMEHSIS OTIpEIeTICHUS], CBOMCTBA U MPU3HAKK (QUTYDP U UX SJIEMEHTOB,
oTHoIIeHHs GUryp (paBeHCTBO, NOAOOUE, CHUMMETPHH, TIOBOPOT, apaJUIEIbHBIN IIEPEHOC);

4) omepupoBaTh C HAYAJIBbHBIMH TOHATHSIMHU TPUTOHOMETPUHM U BBINOJHATH 3JIEMCHTAPHBIC
ornepanuy HaJ QyHKIUSMH YTIIOB;

5) pemiate 3amaud Ha JIOKAa3aTeNbCTBO, OMMPAsCh Ha HM3YYCHHBIC CBOWCTBA GUIYp H
OTHOIICHUIA MEXy HUMH U TIPUMEHSS N3yUYEeHHBIE METO/IbI JJOKA3aTEIbCTB;

6) pemiath HECIOXHBIC 3aJauyd Ha [OCTPOCHUE, TPUMEHSS OCHOBHBIC aJTOPUTMBI
MOCTPOEHHSI C TIOMOIIBIO IIUPKYJIS ¥ IMHEHUKH;

7) pelwiath NpocTeiine MIaHUMETPUICCKHIE 3a/1a4H B IIPOCTPAHCTBE.

Buinyckruk noayuum 603modcHOCHb!

8) osrademv memodamu pewenus 3a0a4 HA BLIYUCICHUS U OOKAZAMETbCMEA. MEMOOOM OMm
NPOMUBHO20, MEMOOOM NOO000UsL, MemOOOM nepebopa 8apUanmos U MemoooM 2eoMempUyecKux
Mecm movex,

9) npuobpecmu onvim npumererus aneedOPAUUECKO20 U MPUSOHOMEMPULECKO20 ANNApama u
uoetll 08UNCEHUsL NPU PEUUEHUU 20OMEeMPULECKUX 3A0aY,

10) osnademv mpaduyuorHol cxemoti peuleHus: 3a0ay Ha NOCMPOCHUE ¢ HOMOUbIO YUDKYIISL
U TUHEUKU: AHAIU3, NOCMpOeHUe, OOKA3AMeNbCMBO U UCCIe008aHUE,

11) mayuumvcs pewams 3a0ayu Ha NOCMPOEHUE MEMOOOM 2e0MEMPULECKO20 MECMA MOYEK
U MemoooM no0oOUA;

12) npuobpecmu onvim ucciedosanusi c8OUCME WIAHUMEMPUUECKUX ueyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu  onvim  evinonnenuss npoekmos no memam.  «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «Ilocmpoenue ompeskos no gpopmyney.

N3MEPEHUE TEOMETPUYECKHNX BEJIMUMH
BeImyckHUK Hay4nTCS:

1) ucnonp30BaTh CBOWCTBA WM3MEPEHHs [UIMH, IUIOLIAJeH W YIJIOB NPU pEIICHHU
3aJa4 Ha HaXOXJEHHUE JUIMHBI OTpe3Ka, JIMHBI OKPYKHOCTH, JUIMHBI YT OKPYXHOCTH,
IpajyCHOI Mephl yIia;

2) BBIYHCIATH JUTHHBI JUHEHHBIX 2JIEMEHTOB (PUTYp U MX YTJIBI, UCIIOIB3Ys (POPMYIIBI
JUTMHBI OKPY>KHOCTH | JUTHHBI JIYTH OKPYXHOCTH, (POPMYITBI TUTOIIAACH GUTyp;

3) BBIYMCIATH IUIOMIAMU TPEYTOJbHHUKOB, MPSMOYTOJBHUKOB, MapajjieorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCISATH JUIMHY OKPY)KHOCTH, JUTMHY AYTH OKPYKHOCTH;



5) pemaTh 3agauM Ha [I0KAa3aTeNbCTBO C HCIMOJb30BaHHEM (OPMYJ JJTHHBI
OKPYXHOCTH | JUTMHBI IYTH OKPYKHOCTH, GopMyT TuIomanei Gpuryp;

6) pemarh MPAaKTHYCCKHE 3aJaud, CBS3aHHBIC C HAXOXICHUEM TIE€OMETPHUECKUX
BEITMYHH (MCTIOIB3YsI MPU HEOOXOJMMOCTH CIPABOYHHUKHU M TEXHHUYECKHUE CPEICTBA).

Buinycknux nonyuum 603mModicHocmy:

7) evbiuucassmo naowaou ueyp, cCoOCmasieHuvix u3 08yx uiu 60Jee NPAMOY20JIbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyed u Cekmopa,

8) swvluUCHSIMb NIOWAOU MHOSOY2ONILHUKOS, UCHOIb3YSI OMHOUEHUS] PABHOBEIUKOCTIU
U pasHOCOCMABIEHHOCU,

9) npuobpecmu onvim npumeHeHus aneeOPAUYECKO20 U MPUSOHOMEMPUYECKOSO
annapama u uoel O0BUJICEHUS NPU peuleHuu 3a0ay Ha GblYUCIeHUe RnIouwaell
MHO20Y20IbHUKO.

KOOPJIMHATHI
BhIyCKHUK Hay4HTCS:

1) BBIYKCIATH [UIMHY OTPE3Ka M0 KOOPAUHATAM €TI0 KOHI[OB; BEIYHCIISITH KOOPIMHATHI
CepE/IMHBI OTPE3KA;

2) WCIOJB30BaTh KOOPAMHATHBIA METOA JJIsl H3YyYCHHS CBOKMCTB MPSAMBIX |
OKPY>KHOCTEH.

Buinycknux nonyuum 603modicHocms:

3) osrademvb KOOPOUHAMHBIM ~MEMOOOM peuleHuss 3a0ay HA  BblYUCTCHUe U
00KA3amenbCmeo;

4) npuobpecmu onvim UCNOAL30BAHUS KOMNLIOMEPHLIX NPOSPAMM OISl AHANU3A
YACTHBIX CIYYAEE B3AUMHO20 PACHONIONCEHUSI OKPYICHOCIEL U NPIMBLX,

5) npuobpecmu onvim ewvinonnenus npoekmos Ha memy «lIpumenenue KoopOUHAMHO20
Memooa npu peuleHuu 3a0ay Ha 8bIYUCTEHUe U OOKA3AMETbCHIBOY.

BEKTOPBI
BBITyCKHUK HAYIHUTCS:

1) omepupoBaTh C BEKTOpaMH: HaXOJHWTh CYMMYy M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TeOMETPHUYECKH, HAXOJUTh BEKTOP, PABHBIM MPOU3BEICHUIO 33/IaHHOTO BEKTOpA HA YUCIIO;

2) HaXOIUTh I BEKTOPOB, 33JJaHHBIX KOOPAWHATAMU: JUTMHY BEKTOpPA, KOOPAMHATHI CYMMBI
Y Pa3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPAUHATHI MPOU3BEACHHS BEKTOPA HA YHUCIIO, TPUMEHSIS TIPU
HEOOXOAMMOCTH COYeTaTeNbHBIN, IEPEMECTUTEIbHBIN U PACIPeIeTUTEeIbHBIA 3aKOHBI;

3) BBIYHCIIATH CKAISIPHOE MPOMU3BEJICHUE BEKTOPOB, HAXOMHTh YroJl MEXKIY BEKTOPaMH,
yCTaHABIUBATh NEPIIEHIUKYISIPHOCTH MPSIMBIX.

BoinyckHUK NOIYYUM 8603MONCHOCb:

4) osnademv 8eKMOPHbLIM MEMOOOM OISl PeuleHUs: 3a0ad HA bIYUCTICHUE U OOKA3AMENbCMBO;

5) npuobpecmu onvim evinonnenus npoekmos Ha memy «llpumenenue 6ekmopHo2o memooa
npu pewienuy 3a0a4 Ha 8bl4UCIeHUe U OOKA3AMeTbCMEOy.

Conepxxanue yueOHOT0 nmpeaMeTa
Auareopa 7-9

Paznen 1. PanmonanbHble 4yuciaa. PacmmpeHune MHOXKECTBAa HAaTYpPaJbHBIX YHCEN 0
MHOXECTBA LENbIX. MHOKECTBA LIEIBIX YUCEN 10 MHOKECTBA pallHOHAJIBHBIX. PallnoHanbHOE Yncio
KakK OTHOIIeHKe M/N, Tie M — 11e10e YKucio, n — HaTypasibHOe. CTENeHb C [EeNbIM IToKa3aTeieM.

Paspen 2. JleiictBuTesbHbIe uyMcaa. KBaapaTHbeli KopeHb u3 umciia. KopeHp Tperben
CTereHH. 3auch KOpHEH ¢ MOMOIIbIO CTENIEHH C IPOOHBIM MTOKa3aTeNeM.

[TonsitTue 00 wuppanmoHanbHOM uyucie. MppanumoHanbHOCTH YHMClIa U HECOU3MEPUMOCTD
CTOPOHBI M TUaroHajIu KBaapara. JlecaTnynble MpUOIMKEHUS UPPALIMOHATBHBIX YHCE.



MHOX€ECTBO  JEHCTBUTENIBHBIX  YMCEN;  IPEJCTABICHUE  JCUCTBUTENBHBIX  YHUCEI
0ECKOHEUHBIMU JI€CATUUHBIMU 1po0siMU. CpaBHEHUE IEHCTBUTENBHBIX YUCEI.

Koopaunarnas npsmas. M300paxkeHne yuces ToukaMu KOOPAMHATHOM mpsiMoil. UucioBsle
IIPOMEXKYTKH.

W3mepenusi, mpuONMKEHUs, OIECHKH. Pa3mepbl OOBEKTOB OKpyXaromero mupa (OT
JIEMEHTApPHbIX YacTUIL 10 BceneHHOM), AMUTEIBHOCTh IPOLECCOB B OKPY)KAIOLIEM MHUDE.
Brienenne MHOXKHUTEIS - CTENICHU JAECATH B 3anmucH yucna. [IpuOmmkéHHoe 3HaUYeHHE BEIUYHHBI,
TOYHOCTh NpuOIKeHus. [IpukuKa 1 olleHKa pe3ysIbTaTOB BEIUMCIICHU.

Paznen 3. AareOpamveckue BbIpaxeHHsl. DyKBEHHbIE BbIPAKEHHUS (BBIPAXKEHUSA C
nepeMeHHbIMM). UuciioBoe 3HadeHHe OYKBEHHOro BbIpaxkeHMs. JlomycTUMble 3HA4YEHUs
nepeMeHHbIX. [loacTaHoBka BbIpakKeHHH BMecTo mepeMeHHbIX. IIpeoOpasoBanue OyKBEHHBIX
BBIPOKCHHI HAa OCHOBE CBOMCTB apU(METHUUECKHX JEUCTBHI. PaBeHCTBO OyKBEHHBIX BBIPAKCHHM.
ToxnecTso.

Crenenb ¢ HaTypaapHBIM IIOKasaTesleM M €€ cBoicTBa. ONHOWIEHBI M MHOTOYJICHBI.
Crenenp  MHorowieHa. CllokeHHME, BBIYUTaHHE, YMHOXXEHHE MHOIOWIEHOB. DopMyibl
COKpaLIEHHOIO0 YMHOXKEHHUS: KBaJIpaT CYMMBI U KBaApaT pa3HOCTH. DopMyra pa3HOCTU KBaJpaToB.
[IpeoOpa3oBanue 1eNOr0 BBIPAKECHUST B MHOTOWICH. Pa3iokeHne MHOTOWICHOB HA MHOXHTEINH.
MHorounens! ¢ onHOM nepemeHHOW. Kopenb MHorouwneHa. KBazpaTHbI TpEXWIEH; pas3jIokKEHHE
KBaJPAaTHOI'O TPEXUYJIEHA HA MHOKHUTEIIN.

Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpanueckoir npobu. CioxeHue,
BbIUUTAaHUE, YMHOXKEHUE, JIeJeHre anredpanyeckux apoOed. CTeneHb ¢ LenbIM IoKa3aTesleM U eé
CBOMCTBA.

PannonanbHble BeIpakeHUs U UX IpeoOpa3oBanus. J[oka3aTeabCTBO TOXKIECTB.

KBanpatnsle kopHu. CBoiicTBa apupMeTUYECKHX KBAJAPATHBIX KOPHEH U MX NMPUMEHEHHUE K
peoOpPa30BAHUIO YHCIOBBIX BBIPAKCHUN U BHIYHCICHUSM.

Pa3znen 4. YpaBHenusi. YpaBHenue ¢ ogHoil nepemeHHoil. Kopenb ypaBHeHusi. CBOMCTBa
YHUCJIOBBIX PABEHCTB. PABHOCHUIIBHOCTh YPABHEHHM.

Jluneiinoe ypaBHeHue. KBagpaTtHoe ypaBHeHHe: (pOpMylia KOPHEH KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHH, CBOJALIMXCS K JMHEHMHBIM M KBagpaTHbIM. [Ipumepsl
pelieHust ypaBHEHUM TpeTheil W 4eTBEPTOM cremeHeil. PemeHune IpoOHO-palIMOHAIBHBIX
YPaBHEHUM.

YpaBHeHHE ¢ AByMs IEpEeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMs II€PEMEHHBIMH,
IIPUMEPBI PELICHNUS YPABHEHU B LIEJIBIX YNCTIAX.

Cucrema ypaBHEHMI ¢ AByMs INepeMEeHHbIMU. PaBHOcuiabHOCTH cucteM. CHcTeMBl ABYX
JIMHEWHBIX YPaBHEHUU C JBYMS IEPEMEHHBIMU; PELICHUE IOJICTaHOBKOW M ciiokeHueM. IIpumepsl
pELIEHNS CUCTEM HETMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

JlekapToBBI KOOPAMHATHI HA TIIOCKOCTH. I'paduueckas nHTepnpeTanys ypaBHEHUsS C ABYMS
nepeMeHHbIMH. ['paduk JTMHEHHOTO ypaBHEHHS C IBYMSI NEPEMEHHBIMH; YIJIOBOM KO3(HUIMEHT
NpsIMOi; ycJOBHE MapauIeIbHOCTH MPSAMBIX. ['paduku mpocTeHImuX HETMHEWHBIX ypaBHEHUM:
napaboia, runepoosna, okpyXHOCTh. ['paduyeckas WHTepHpeTanus CUCTEM ypaBHEHUI C JIBYMs
[IEPEMEHHBIMU.

Pasnen S. HepaBencrBa. UncnoBele HEpaBEHCTBA M MX CBOKCTBA.

HepaseHncTBo ¢ 0aHOM nIepeMEeHHON. PaBHOCUIIBHOCTh HEPaBEHCTB. JIMHEVHBIE HEPABEHCTBA
¢ onHoi nepemeHHou. KBanpaTHelie HepaBeHCTBa. CHCTEMBI HEPABEHCTB C OJHOM MEPEMEHHOM.

Pa3znen 6. ®ynkuun. OCHOBHBIE NOHSTHS. 3aBUCUMOCTH MEXAYy BeauuuHamu. [lonsTue
¢dbyakuuu. O61acTh ONMpEACICHUs] U MHOXKECTBO 3Ha4eHHN QyHKIuU. CriocoObl 3aganust GyHKIIUH.
I'papux ¢ynkuuu. CpoiicTBa (QyHKUMH, MX oToOpaxkeHue Ha rpaduke. Ilpumepsl rpapukoB
3aBUCUMOCTEH, OTPAXKarOLIUX PeaJbHbIE MPOLECCHI.

Yucnosele pyHkuun. OyHKIMH, OMUCHIBAIOIIME IPIMYIO U O0paTHYIO MPONOPIMOHATBHBIE
3aBUCHMOCTH, UX T'paduku U cBoiicTBa. JIuneitnas ¢pynkuus, e€ rpaduk u ceorictBa. KBagparnunas
¢bynkuus, e€ rpaduk u cBorictBa. CTeneHHble PYHKIUHU C HATYPaJIbHBIMH MOKa3aTeasIiMu 2 U 3, ux
rpaduku u cBoricTBa. ['paduku GpyHKITHH.



Paznen 7. YUunciaoBble nmocjeoBaTeJbHOCTH. [IOHATHE YUCIOBOM IOCIENOBATEIBHOCTH.
3ajaHue Mocaea0BaTeIbHOCTH PEKYPPEHTHON (HOPMYITOi B (pOpMYIIOHN JI-TO WICHA.

Apudmernueckas 1 reomeTpuueckas nporpeccud. opmyssl M-ro 4jieHa apupmMeTHIecKon
U TEOMETPUYECKOH Mporpeccuid, CyMMbl IMEpBBIX H-X 4WiIeHOB. M300pakeHue 4JICHOB
apu(pMEeTUYECKON U TEOMETPUIECKON MPOTPECCHI TOUKAMH KOOPAMHATHOM IMIIOCKOCTH. JIMHEHHBII
Y DKCIIOHEHUUAIbHBINA POCT. CIIOKHBIE IIPOLICHTHI.

Pa3znesn 8. BeposiTHocTh. OnucarenbHas cratuctuka. [IperncraBieHue naHHBIX B BUJE
Tabmuy, avarpamm, rpaduxos. CiyuaiiHas W3MeHUHMBOCTb. CTAaTUCTHYECKHE XapaKTEPUCTUKU
Habopa MaHHBIX: CpeAHee apu(METHYECKoe, MenuaHa, HauOoJibllee W HAMMEHBIIEe 3HAYCHUS,
pa3max. [IpencraBienue o BBIOOPOYHOM UCCIIEJOBAHUY.

CayuaiiHble coOBITHS M BepOATHOCTb. [loHATHE O ciay4yaillHOM OIBITE M CIy4ailHOM
coObITHH. HYacToTa ciry4aifHOro COOBITHS.

CrartucTuyeckuii MOAXOJ K IOHATHUIO BEPOATHOCTH. BepoATHOCTH IPOTHUBOIOJIOKHBIX
coObiTuii. He3zaBucumble coObITHSA. YMHOXKEHHE BeposiTHOCTeH. J[OCTOBEpHBIE W HEBO3MOXKHbBIE
coObITHs. PaBHOBO3MOXKHOCTB COOBITHIA. Kilaccndeckoe onpeaencHne BEpOSTHOCTH.

KomOunaTropuka. Pemenue  KOMOMHATOpPHBIX — 3agady  1epedOpoM  BapUaHTOB.
KombunaTtoproe npasmiio ymHokeHUs. [lepecTaHoBkU U akTopuat.

Jloruka u mHokecTBa. TeopeTHKoO-MHOMXKECTBEHHbIE NMOHATHA. MHOXECTBO, DJIEMEHT
MHO>KECTBA. 3aJJaHUE MHOXKECTB MEPEUUCIECHUEM DJIEMEHTOB, XapaKTEPUCTHUECKUM CBONCTBOM.
CranpnapTHble 00O3HAa4YEeHHs YHUCIOBBIX MHOXecTB. [lycroe MHOXECTBO M €ro 00O3HadyeHHue.
[TommHOXecTBO. OObEeAMHEHUE U TIEpECEUEHIE MHOXKECTB, Pa3HOCTh MHOXKECTB.

Wnmroctpanyst OTHOIIEHUI MEKy MHOKECTBAMU C IIOMOIIBIO MarpaMM Oijepa — Benna.

DJieMeHThI JOTuKH. [[oHATHE O paBHOCWIIBHOCTH, CJI€A0BAaHUU, YIIOTPEOIEHHUE JTOTUYECKUX
CBSI30K €CJH ..., TO ..., B TOM 1 TOJIBKO B TOM CIIy4yae, JJOTUYECKUE CBSI3KU U, UAU.

Pazgen 9. MaTtemaTnka B HCTOPUYECKOM pa3BUTHHU. VcTopust GOpMHPOBAaHUS MOHITHUS
qucia: HaTypajibHbIe YHCia, IPOOH, HEIOCTATOYHOCTh PALMOHAIBHBIX YUCEN Ul T€OMETPUUYECKUX
U3MepeHuil, uppauroHanbHble ynciaa. CTapuHHbIE cucTeMbl 3anucHu uucen. [pobu B Basunone,
Erunte, Pume. OTkpbiTHE AecaTUYHBIX ApoOeit. CTapuHHbIe cucTeMbl Mep. [lecaTudnble 1poou u
MeTrpuueckas cuctema mep. [losiBneHue otpunarenbHbX yncen u Hyis. JI. Marnunkuii. JI. Ditnep.

3apoxnaenue anreOpbl B Henpax apupmeruku. PoxneHue OykBeHHOM cumBosinku. I
®epma, ®. Buer, P./lexapt. UcTopus Bompoca 0 HaxoxaeHUH (HOopMylsl KOpHEH anredpanyeckux
ypaBHEHMH, HEpa3pelIMMOCTh B pajiuKajaX ypaBHEHMH cTeneHu, Oonbiiell yeTelpéx. H.Tapranbs,
Jx. Kapnano, H.X.A6ens, 2. l'anya.

N300peTenne Merojla KOOPAMHAT, MO3BOJISIOIIEr0 MEPEeBOJUTh F€OMETPUUYECKHE OOBEKTHI
Ha s13bIK anreopsl. P.Jlexapt u I1. depma. [Iprumepbl pa3mudHbIX CUCTEM KOOPAMHAT HA MIIOCKOCTH.

3anaua Jleonapno Iluzanckoro (PubonHauum) o Kpoaukax, ynciaa duboHauuu. 3ajmada o
IaXMaTHOM JTOCKeE.

Hcroku Teopun BEpOSATHOCTEN: CTpaxoBoe 1eno, azapTHbie Urpsl. 11. depma u b. Ilackans.
. bepuymu. A. H. Konmoropos



TemaTnyeckoe nIaHMPOBaHUE
Auaredpa 7 kaacc

Ne Tema KosmuecTBo
n/n 4acoB
1 JlelicTBUTENbHBIC YKCIIA 17
2 OHOWIEHBI U MHOTOWIEHBI 23
3 DOpMyIIbI COKPALIEHHOI0 YMHOXKEHUS 14
4 Anrebpanyeckue 1poou 16
5 CreneHs ¢ 1IeIbIM [T0Ka3aTeNeM 7
6 JIuHelHbIe YpaBHEHHUSI C OTHUM HEU3BECTHBIM 6
7 Cuctembl TUHEHHBIX YpaBHEHUN 12
8 IToBTOpeHue 7
Utoro 102
Auaredpa 8 kiacc
KoanuecrBo
Ne i/m Tema
4acoB
1. OYHKIMU U TpadUKH. 9
1
2. OYHKIUH y=X, sz, ==, 7
X
3. KBajpaTHble KOpHH. 9
4, KBanparHble ypaBHEHHS. 16
5. PanmonanbHbie ypaBHEHHS. 13
6. Jluneitnas QyHKIMS. 9
7. KBangpatnunas QyHKIms. 10
8 CucreMbl palMOHaJIbHBIX YpaBHEHUH. 10
9. I'paduueckuii cnoco0 pemeHus CUCTEM YpaBHEHUH. 9
10. | I[loBTOpeHme. 10
NTOT'O 102
Auredpa 9 kiacc
Ne KoanuecrBo
Tema
n/n 4acoB
1. JInneliHbIe HEPABEHCTBA C OJJHUM HEU3BECTHBIM 8
2. HepaseHncTBa BTOpO#i CTENEHH C OJTHUM HEU3BECTHBIM 10
3. ParmonanbHbIe HEpaBEHCTBA 12
4. Kopens crenenu n 17
5. UYucnoBble OCIEI0BAaTENBHOCTH U UX CBOWCTBA 2
6. Apudmernueckas Iporpeccus 7
7. I'eomeTprueckas nporpeccus 7
8. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIia 13
9. [Tpubnuxenus yncen 5
10. | TloBropenue 21
UTOI'O 102




I'eomerpus 7-9

Paznen 1. Harasaanas reomerpusi. Harnmsaanesle  npeAcTaBieHUs O
NPOCTPAHCTBEHHBIX (Urypax: KyO, mapamielnenunesn, npusMa, nupamunaa, map, chepa,
KOHyC, uwwiuHAp. W300paxxeHue mnpocTpaHCTBeHHBIX ¢uryp. Ilpumepsl ceudeHuil.
MHuororpansuku. IIpaBuinbHble MHOrOrpanHuky. IIpumeps! pasBEPTOK MHOIOTPaHHUKOB,
LWIMH]IpPA U KOHYCA.

[Tonstue o0vEMa; equaUIBI 00BEMA. OOBEM MPSIMOYTOIBLHOTO MapaUICIeUIea,
KyoOa.

Paznen 2. I'eomerpuyeckue ¢urypbl. Ilpsmbie u yrasl. Touka, npsmas,
IIOCKOCTh. OTpe3ok, Jyyd. Yron. Buuel yrinos. BepTukanbHble M CMEXHBIE YIUIBL
buccekrpuca yrna.

Paznea 3. IlapajuiesbHble U nepecekaoiuecs: npsimble. [lepneHaukynspHbie
npsimble. TeopeMbl 0 napauieIbHOCTU U MEPIEHAUKYISIPHOCTH NpsAMBIX. [lepnenaukymsap
Y HaKJIOHHAas K npsMoi. CepeIuHHBINA NEPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBoICTBAa OMCCEKTPUCHI YIJIa U CEPEIUHHOTO
NEPIEHIUKYIIApA K OTPE3KY.

Paznen 4. TpeyroiabHuk. Beicota, MenuaHa, OHCCEKTpHCA, CPEAHSS JUHHS
TpeyrojibHuKa. PaBHOOeIpeHHblE M pPaBHOCTOPOHHUE TPEYroJbHUKH; CBOMCTBA U
IPU3HAKU PABHOOEAPEHHOrO TpeyroibHUKa. llpu3Haku paBeHCTBAa TpPEYrOJbHHUKOB.
Hepasenctso TpeyronbHuka. COOTHOLIEHHS MEKIY CTOPOHAMHU U YINIAMU TPEYTrOJIbHUKA.

Cymma yrnoB TpeyrojbHuka. BHemHue yribl TpeyroiapHuka. Teopema Daieca.
[Tonobue TtpeyronpHukoB. Ilpu3Haku mnomodus TpeyronbHUKoOB. Teopema Iludaropa.
CuHyC, KOCHUHYC, TaHI'€HC, KOTAHI€HC OCTPOr0 YIJla MPSMOYTOJIbHOTO TPEYroJbHUKA U
yrmoB ot 0 pmo 180° mnpuBenenue Kk ocTpoMy yriay. Pemienwe npsiMOYTroJbHBIX
TPEeYroabHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO. DOPMYyIIbI, CBS3bIBAIOLINE
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC OJHOTO M TOrO e yria. PenmeHue TpeyrojbHUKOB:
TeopeMa KOCUHYCOB M TEOpeMa CUHYCOB. 3aMe4aTeIbHble TOUKH TPEYrOJIbHUKA.

Pa3znean S. YerbipéxyroabHuk. Ilapamienorpamm, ero cBoWcTBa M INPHU3HAKH.
[TpstMmoyronbHUK, KBaapaT, poMO, UX CBOMCTBA M NMpU3HAKW. Tpameuus, cpeaHss JTUHUS
Tparneuny.

Paznen 6. MuoroyroabHuk. Brinykinble MHoroyroiabHuku. Cymma  yriioB
BBIIYKJIOT'O MHOT'OYTOJIbHMKA. [[paBuiIbHBIE MHOTOYTOJIbHUKH.

Pasznen 7. Oxpy:xkHocts U kpyr. [yra, xopna. Cekrtop, cermenT. LleHTpanbHbIi
yroJl, BIMCAHHBIN yroJl, BEJIMYMHA BIMCAHHOTO yriia. B3auMHoe pacnosyiokeHue npsmMoun u
OKpPYKHOCTH, IBYX OKpyx)HOCTel. KacarenbHas u cekymas K OKpYy>KHOCTH, UX CBOWCTBA.
BrincanHble 1 onMcaHHbIE MHOTOYTOIBbHUKU. OKPYXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U
OKPYKHOCTb, ONMCAHHAs OKOJO TPEYrojbHUKA. BrucaHHbIE M ONMHCAaHHBIE OKPYKHOCTH
IIPABWJIBHOTO MHOT'OYTOJIbHHKA.

Pa3znen 8. I'eomerpuueckue npeodpasoBanms. llonsarue o paBeHcTBe Quryp.
[TonsiTie O IBMXKEHMH: OCEBas W LIEHTpaJlbHAas CUMMETPHUH, IapajljIeNIbHBII IMEpEeHoc,
noBopoT. [TonsTre o mogobuu GuUryp u roMOTETHH.

ITocTpoenust ¢ moMOIIBIO HUPKYJIS U TUHEWKH. OCHOBHBIE 3a/1a4ll HA MIOCTPOEHUE:
JIeJICHUEe OTpe3Ka TMOIojaM; ITOCTPOEHHE YIUIA, PAaBHOIO JAHHOMY; IIOCTPOCHHE
TPEYroJbHUKA IO TPEM CTOPOHAM; IMOCTPOEHUE MEPIEHANKYIApA K MPSAMON; MOCTPOEHHUE
OHMCCEeKTPUCHI yIia; IeJeHNe OTpe3Ka Ha 1T paBHBIX YacTe.

Pemenue 3a1auy Ha BBIYKMCIIEHUE, I0KA3aTEIBCTBO U IOCTPOCHUE C UCIIOIb30BAaHUEM
CBOMCTB U3yYEHHBIX QUTYP.

Paznen 9. U3mepenne reomerpuyeckux BeJu4uH. J(nmuHa orpe3ka. PaccrosiHue
OT TOYKH JI0 NpsiIMOii. PaccTosiHMe MeX 1y MapasienbHbIMU IPSIMbBIMH.

[lepumeTp MHOTOYTOJIbHHKA.

JliHa OKPY>KHOCTH, YUCJIO N JUIMHA AYTH OKPYKHOCTH.



I'pagycHas mepa yriia, COOTBETCTBHE MEXAY BEJIMYMHOW LIEHTPAIBbHOIO YIya U
JUIMHOHN IyTH OKPY>KHOCTH.

[Tonatne muomaan mIOCKUX ¢uryp. PaBHOCOCTaBIeHHbIE M pPaBHOBEIUKHE
¢urypel. [lnomans npsMmoyronbHuka. [lnmomanm mnapamienorpamma, TpeyrojbHUKa U
Tpaneuuu. Ilimomanes MHoroyrosbHuka. Ilnomans xpyra M Iuiomane  CEKTopa.
CooTHoleHrne MeXAy IIOAAIMU NOA00HbBIX (Uryp.

Pemenue 3aau Ha BBIYMCIIEHUE U JJOKA3aTEJIbCTBO C UCIOJIb30BAHUEM M3YyUEHHBIX
dbopmy.

Pa3nea 10. Koopaunatel. YpaBHeHue npsamoil. KoopanHaTel cepeiHbl OTpe3Ka.
®Dopmysa pacCTOSHHS MEXKAY ABYMs TOUKAMM IIJIOCKOCTH. Y PAaBHEHUE OKPYKHOCTH.

Paznen 11. Bexkropbl. [lninHa (Moaynb) BekTopa. PaBeHCTBO BEKTOpOB.
Komnmuueapusie Bektopbl. KoopauHatel BEeKTOpa. YMHOKEHHE BEKTOpA Ha YUCIIO, CyMMa
BEKTOPOB, pa3J0KEHUE BEKTOpa [0 [BYM HEKOJUIMHEApHbIM BekTopaM. CkaispHoe
IIPOU3BENICHNE BEKTOPOB.

TeopeTuko-MHOKECTBEHHbIE OHATUS. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3a/laHue
MHOKECTB IIEPEYUCIICHUEM DJIEMEHTOB, XapaKTepUCTUYECKUM CBOMCTBOM.
[TonmHOkecTBO. OOBEANHEHNE U IEPECECUEHNE MHOKECTB.

Pazgen 12. Duaementsl Jjgorukm. OnpeneneHue. AKCMOMBI U TEOPEMBI.
Joka3zatenbcTBo. Jloka3areabCcTBO OT IPOTUBHOrO. Teopema, oOpatHas nqanHou. [Ipumep u
KOHTPIIPUMED.

[ToHsiTHE O PABHOCMIIBHOCTH, CJIEA0BAaHUU, YIIOTPEOJIEHNE JTOTMUYECKUX CBA30K €CIIU
., TO ..., B TOM Y TOJIBKO B TOM CJIy4ae, JIOTHYECKUE CBSA3KH U, UIIH.

Paznen 13. I'eomerpuss B wucropumyeckom pasputuu. OT 3emieMepust K
reomerpun. Iludarop m ero mkosna. Panec. Apxumen. IloctpoeHue mnpaBUIBHBIX
MHOrOyrojabHUKoB. Tpucekuus yria. KBagparypa kpyra. Y aBoenue kyoa. Mcropus uncna
n. 3onotoe ceuenue. «Havana» Eknmaa. JI.Oinep. H.M.JloGaueBckuii. MicTtopus nsitoro
IIOCTYJIaTa.

TemaTnuyeckoe NJIAaHUPOBAHHE
I'eomerpus 7 kiace

Ne Tema KonnyectBo
n/n 4acoB

1 | HavanbHble reoMeTpUYECKUE CBEICHUS 11

2 | TpeyroibHUKU 18

3 | IlapamnenbHble IpsIMBbIE 13

4 | CoOTHOIIEHUE MEX/1y CTOPOHAMH M YTJIaMU TPEYroJbHHUKA 20

5 | IloBTOpeHue 6

HUroro | 68

I'eomerpus 8 kinacc

Ne Tema KoimnuectBo
n/n 4acoB
1 | BrogHoe moBTOpEHME. 2
2 | YUeTblpeXyroJbHUKH. 14
3 ITnomans. 14
4 | IlogoOHbIE TPEYTrOJbHUKH. 19
5 | OKpyXHOCTh 17
6 ITorTOpenwue. Pemenwe 3amad. 2
Uroro 68




I'eomeTpus 9 knacc

Ne Tema KosmnuecTBo
n/n 4acoB
1 BronHoe nmoBTOpeHME 2
2 | Bextopsl 12
3 Meroxa KoopArHAT 10
4 | CooTHOLIEHHS MEXAY CTOPOHAMU U YIJIaMU TPEYroJIbHUKA. 14
CkaJispHO€ MTPOU3BEICHNE BEKTOPOB
S5 | JlnmHa OKpYKHOCTH U ILIOIIA/b Kpyra 12
6 | /BmwxeHue 10
7 | HauanbHbIC CBEICHUS U3 CTEPECOMETPHUH. 8
8 | [loBTopenue. Pemenue 3a1au 2
Uroro 68

Jlis peanmu3anuu mporpaMMBbl HCITOJIB3YeTCsl YIeOHO-METOUICCKHIA KOMITJICKT:
1. Huxonwvckuii C. M. Anrebpa, 7 k1.: yaeOHUK Ui 00111e00pa30BaTeIbHBIX OPraHU3aIuii /
C. M. Hukonbckuii, M. K. Iloranos, H. H. Pemernukos, A. B. IlleBkua. — M.:
[Ipocgemienue,
2. Huxonvckuui C. M. Anrebpa, 8 ki1.: yaeOHUK st 0011e00pa3oBaTelIbHBIX OpraHU3aIii /
C. M. Hukonsckuii, M. K. Iloranos, H. H. Pemeraukos, A. B. [lleBkun. — M.:
IIpocsemenue,
3. Huxonvckuti C. M. Anrebpa, 9 ki1.: yueOHUK a71s1 00111€00pa3oBaTeNbHBIX OpraHu3aiuii /
C. M. Hukonbckuii, M. K. Iloranos, H. H. Pemernukos, A. B. IlleBkua. — M.:
[Ipocgemienue,
4. [lomanos M. K. Anre0pa, 7 xi.: nuaaktudeckue Matepuainsl /M. K. Tloranos, A. B.
[IleBkuH. — M.: IIpocsenenue.
5. Ilomanos M. K. Anrebpa, 8 ki1.: munaktuueckue marepuaisl /M. K. IToramnos, A. B.
[IleBkuH. — M.: IIpocsenenue.
6. Ilomanos M. K. Anrebpa, 9 xin.: munaktiudeckue matepuaisl /M. K. TToranos, A. B.
[IleBkuH. — M.: IIpocserienue
7. Teometpust 7-9 kiaccel: y4eOHUK i 00IIe00pa30BaTeIbHbIX YUPEKICHUM, aBTOPHI
JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues u ap., -M.: [Ipocsemenue.
8.I'eomerpusi: pabouas Tterpanp a1 7 ki. JI.C. AranacsH, B.®D. byrty3oB.-M.:
IIpocsewmenne
9. T'eomerpusi: pabouas terpanp mias1 8 ki JI.C. Atanacsn, B.®. Byry3oB.-M.:
IIpocsewmenne
10. I'eomerpus: pabouas terpanp ans 9 xn. JI.C. Atanacsn, B.®. byry3os.-M.:
IIpocsemenune
11.T'eomerpus: dunaktudeckue marepuans st 7, 8, 9 xi. / b.I'. 3us, B.M. Meiinep. —
M.: IIpocBenienue







