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ITOACHUTEJBHAS 3AITMCKA

PaGouas mporpamma mo ydeOHOMy mpeamery «Marematukay s /-9
KJ1accoB pazpabdotana B cooTBeTcTBUU ¢ DI'OC ocHOBHOTO 00111€TO 00pa3zoBaHus,
dbenepanbHON pabouel mporpaMMor Mo ydeOHOMY mpeameTy «MaremaThkay
(6azoBbBIli  ypoBeHb) ((penepasibHas pabouass mporpaMma ydeOHOro Kypca
«Anrebpa» B 7-9 kmaccax, (emepanpHas pabodas mporpamma y4eOHOTO Kypca
«I"'eomeTpusi» B 7-9 kiaccax, denepaibHas pabodas mporpaMma yudeOHOTO Kypca
«BeposTHOCTh U cTaTUCTHUKA» B 7-9 Kiaccax), IPUMEPHOUN MPOrpaMMbl OCHOBHOTO
o011ero o6pa3oBaHusi, HA OCHOBE aBTOPCKUX pabovMX Mporpamm:

o «Anrebpa. CoopHUK pabouux mporpamm. 7-9 kiaccel: yuedOHOE mocooue st
obmreoOpa3zoBarenbHbIX opranu3anuii / [cocT. T.A. bypmuctposa]. — 3-¢ u3n. M.:
[Ipocsemenue, 2016.-96¢.»;

* «['eometpusi. COOpHUK paboumx mporpamm. 7—9 kiaccel : yued.nmocobue
1 obieoOpazoBar. opranm3anuii / [coct. T. A. Bypmucrtpopal. — 4-e¢ wu3f.,
nepepadb. — M. : [Ipocsemienne, 2018 — 94 c.».

[IpenonaBanne maremMaTukd B 7-9 Kilaccax OCYHIECTBIISIETCS MO y4eOHO-
METOIMYECKOMY KOMIUJIEKTY:

e Anrebpa. 7 kmacc. Y4YeOHMK I ydammxcs oO0Ieo0pa3oBaTelIbHBIX
yupexaenuii / FO.H.MakapsrueB, H.I'. Mungiok, K.JM. Hemkos, C.b.CyBoposa -
M.: IIpocseuienue;

e Anrebpa - 8 kjacc: y4eOHUK i ydammxcs oO0Ieo0pa3oBaTelbHBIX
yupexaenuit / FO.H.Makapsraes, H.I'. Munmiok, K.M. Hemkos, C.b.CyBoposa -
M.: IIpocgeienue;

o AnreOpa — 9 Kimacc: ydyeOHHK JUIsl ydaluxcsi 00I11eo0pa3oBaTEIbHBIX
yupexzaenuii / FO.H.MakapsrueB, H.I'. Mungiok, K.JM. Hemkos, C.b.CyBoposa -
M.: IIpocBeuienue;

e [‘eomerpusi. 7-9 KJIACCBL: yueO. TUISt ydaluxcs
obmeooOpazopar.opranuzanuii / JI.C. AranacsH, B.®. byrys3os, C.b. Kangomies u
np.- 6-e u3n. - M.: IIpocerenue;

e BepostHocTh M cratucTHKa 7-9 Kiaccel (0a30BBIM ypOBEHB): y4deO. mIs
obmeoOpa3oBarenbHbIX opranm3anuii / U.P. Beiconkmii, 1.B. Slmenko, mox pe.
N.B. Amenko — M.: IIpocsenienue.

JlanHast paboyast mporpaMma paccuntana Ha 576 4acos:

e B [/ kjacce — 5,5 yacoB B Hexenwo (34. — anrebpa, 24. — reomerpus, 0,54. —
BEPOSITHOCTh U CTaTUCTUKA B 1 U 2 yeTBepTsX), Bcero 186 yacoB B yueOHBIH rof;

e B 8 kiacce — 6 yacoB B Heaeno (3u. — anredOpa, 24. — reomerpus, l4d. —
BEPOSITHOCTh U CTaTUCTUKA), Bcero 204 yaca B yueOHbIl roz;

e B 9 kinacce — 5,5 yacoB B Hexeno (34. — anrebpa, 24. — reomerpus, 0,54. —
BEPOSITHOCTh U CTAaTUCTHKA B 1 1 2 yeTBepTsx), 186 yacoB B yueOHBII To/I.

[TnanupoBanue pabodeil mporpaMmbl BKIIOUAET MPOBEACHUE KOHTPOJIBHBIX
pabor:



e 7 Kjacc: KOHTpOJIBHBIX padot — 15 (mo anrebpe - 10, mo reomerpuun — 5, mo
BEPOSATHOCTH U CTATUCTHKE - 2);

e 8 KJacc: KOHTPOJIbHBIX paboT — 15 (mo anre6pe - 10, mo reomerpuu — 5, Mo
BEPOSATHOCTH U CTATUCTHKH - 1);

e 9 KJacc: KOHTPOJIbHBIX pador — 12 (mo anredbpe — 8 (B TOM dHCIE MO
BEPOSATHOCTH U CTATUCTHKH - 1), Mo reomeTpuu — 5).

Jns wm3ydeHuss ydeOHoro Kkypca «BeposTHOCTP W crarucTHKay B
TeMaTUYEeCKOE IJIaHUpOBaHue no «MareMaTHuKe» BHECEHBI U3BMEHEHUS:

7 Kiacc

«Anredpa»

- COKpAILlEHO KOJMYECTBO 4YacOB B pasnenax: «BpIpakeHus, TOXIECTBA,
ypaBHEHUS» - Ha 4 Yaca JJid BBEJCHUS Pa3JiesIOB MO0 BEPOSITHOCTH U CTATUCTUKE —
«CnyyaiiHasi U3BMEHUUBOCTBY» (4 4yaca); yueOHbIH MaTepuan mo temam «CpeaHee
apupmeTnyeckoe, pazmMax u Moaa», «MeamaHa Kak ~ CTaTUCTHYECKas
XapaKTepUCTUKay pasjena « BoipaxkeHus, TOXKeCTBA, ypaBHEHUs» OyJIeT U3yUYeH B
paMKkax yueOHOTo Kypca « BeposiTHOCTh U cTaTuCTUKAY;

«I'eomeTpus»

- COKpAILIEHO KOJIMYECTBO 4acoB B pazneiie: «lloBropenue. Pemenue 3agau»
- Ha 6 4acoB JIJisi BBEJCHUS Pa3/IesiOB 10 BEPOATHOCTU U CTaTUCTHKE — «BBenenue
B Teopuio rpadoB» (2 uaca), «CiyuaiiHbie cOObITUA. BeposiTHOCT, U HacToTa
ciydaiiHOro coObITUs» (2 yaca), «O6o01IeHne, cucteMatu3zanus» (2 Jac).

8 kinace

«Anrebpa»

B pazaene «CTeneHb ¢ UeabIM MOKa3aTesieM. DJIEMEHThl CTATUCTUKNY» TEMbI
ypokoB «COOp U rpynnmupoBKa CTaTUCTUYECKUX JAHHBIX» - 2 yaca, «HarmsaHoe
MPEICTABICHUE CTATUCTHUECKOU MHpOpMaIiKy - 2 yaca OyAeT U3y4eH B yueOHOM
Kypce «BeposATHOCTh M CTaTUCTHKA», IO3TOMY JaHHBIE TEMbI 3aMEHEHbI HAa TEMBbI
«CBo¥CTBa CTENEHM C 1IEJIBIM TTOKa3aTeneM» - 2 yaca, « CTaHIapTHBIM BUJ YUCIIa»
- 2 yaca;

9 kiace

«Anrebpa»

B pazzen «DJIeMeHThl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEI» TOOABICHO
2 yaca 3a cYeT COKpallleHHUs KOJIMYecTBa yacoB pasnena «IloBropenue» Ha 2 daca.

B CBS3U C M3yUYCHHEM Kypca «BeposTHOCTh W CTaTUCTHKA» B KaJeHAApHO-
TEMaTU4YEeCKOe IJIaHUpOBaHME Il 9 kiacca pabodeil mporpaMMbl MO Y4eOHOMY
npeamery «Matematukay (yueOHbIN Kypc «Ayredpay) BHECEHb U3MEHEHUS:

- 100aBJICHBI TEMBI K YpOKaM pazjeiia « AJeMEeHTbl KOMOMHATOPUKH U TEOPUHU
BEpOSTHOCTEW» (yueOHBI Kypc «Anredpa») u3 pas3jesioB Y4eOHOTO Kypca
«BepoATHOCT, W CTaTUCTHKa»: «DJIEMEHThl KOMOWHATOpWUKH» - 3 daca,
«I"'eoMeTpuueckasi BEpoOSITHOCTH» - 2 yaca:, «Mcobeitanusi bepunymim» -3 yaca,
«Crnyuaiinas BennuuHay - 4 yaca, «O06o01eHue» - 2 yaca:



Ypok Nel33 «Pemenne 3agad Ha  TMEpPEeYUCICHHE  KOMOWHALUH.
Kom6Ounaroprnoe npasuino ymHoxenus. [lepecranoBku. ®akropuan. Coueranus u
YUCJIO COYETAHUI;

Vpok Nel34 «Tpeyronpuuk Ilackans. [Ipaktudeckas pabora «BberaucieHue
BEPOSITHOCTEN C UCIOJIb30BAHNEM KOMOMHATOPHBIX (QYHKIIAN»;

VYpok Nel36 «Pemenue 3a1a4 Ha TPUMEHEHUE YK CIIa COUETAHUIN;

Ypok Nel38 «I'eomerpuueckas BeposiTHOCTb. CiydailHbIM BHIOOp TOYKHU W3
¢burypsl Ha IIIOCKOCTH U3 OTPE3Ka;

Ypok Nel39 «Cryvaitapiii BEIOOp TOUYKK K3 (UTYPHI HA MJIOCKOCTH U3 AYTH
OKPY>KHOCTH;

VYpok Nel4l «PemeHue 3amau Ha HAXOXKJICHHE BEPOSTHOCTEW B OIBITaX.
Hcnbrtanus. Ycnex u Heynada. Cepust UCIIBITAHUH 10 IEPBOTO YCIIEXay;

VYpok Nel43 «Mcnowitanus bepnymau. BepositTHocTn coObITHII B cepuu
ucneiTannii bepuymm. [Ipaktudeckas padota «cnbitanus bepuyinny;

VYpok Nel44 «Penienne npakTHUECKUX U IPUKIIATHBIX 33a9;

Vpok Nel46 «Ciyqalinast BeTMUMHA U PAaCIPEACICHUE BEPOSITHOCTEN»;

Vpok Nel48 «MaremaTtuueckoe OXUJAHUE U JHUCHEPCUS CIIy4yalHOU
BEJINYMHBI»;

VYpok Nel49 «MaremaTtuueckoe OXUJAHUE U JUCHEPCUS CIIy4yalHOU
BEJIMYMHBl KaK TEOPETHYECKOe cpeaHero 3HaueHus. Ilpumepsl. Pemenue
MPAKTUYECKUX U MIPUKIIAJIHBIX 3a]1au»;

VYpok Nel51 «IlonsiTue 0 3akoHe OONBIIMX YKcell. M3MepeHue BepoaTHOCTEN
C MOMOUIBIO YaCTOT);

Ypok Nel53 «IToBTopenwue mo TeMe Kypca «BeposiTHOCTh U cTaTUCTHKay 7—9
KJIACChDY;

VYpoxk Nel54 «OO6oOumieHne W KOHTpOJb MO TeMe «BeposTHOCTh U
CTATUCTUKAM.

«I"eomeTpus»

VYBEIMUYEHO KOJUYECTBO 4YacoB Mo TemaM: «Bektope» - 2 yaca, «Metona
KoopauHaT» - 1 yac, «COOTHOIIEHUS MEXKIy CTOPOHAMU U YIJIAMU TPEYroJIbHUKA.
CkansipHO€ MpPOM3BEJACHUE BEKTOPOB» - 2 dyaca, «JIBwkeHus» - 1 4dac 3a cuer
COKpalleHUs Kojau4yecTBa 4YacoB 1o Teme «HauvanbHble cBeneHust U3
CTEpEOMETPUN» - 6 YaCOB.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI YYEBHOI'O IPEJIMETA
CMATEMATHKA»

N3ydyenne wmaTeMaTHKd Ha YPOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUKEHUE O0O0YYalOIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX U
IpEeIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB OCBOEHUS Y4YEOHOTO IMpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI JluuHoCTHBIE pe3yJbTaThl OCBOEHUS
MPOTrPaMMBbI [0 MATEMATUKE XaPaAKTEPUYIOTCS:

1) nampuomuueckoe 6ocnumarnue: TPOSBICHUEM HHTEpeca K MPOILIOMY U
HACTOSIIEMY  POCCHMCKOM  MAaTE€MaTHKH, LEHHOCTHbIM  OTHOLICHUEM K



JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOM MAaTeMaTUYECKOMU HIKOJIBI,
K UCTIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX cdepax;

2) epasicoanckoe u OYX08HO-HPABCMEEHHOEe B0CHUMAHUe. TOTOBHOCTBHIO K
BBINIOJIHEHUIO ~ OOSI3aHHOCTEH  rpakJaHWHAa W peaJu3allud  ero  Ipas,
MPEACTaBICHUEM O MAaTeMAaTHUYECKHX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHUN, MPOUEAYp TIpakIaHCKOro ooOiiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO 3THUYECKHX NPOOJIeM, CBA3aHHBIX C
NPAKTHUYECKUM TPUMEHEHHUEM JIOCTIKEHUN HayKd, OCO3HAHMEM Ba)XXHOCTHU
MOPaTbHO-3THUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) mpyoosoe 6ocnumaHue: yCTAHOBKOW HAa aKTUBHOE y4acTHE B PEIICHUH
NPAKTHUYECKUX 3a7a4 MaTeMaTH4YeCKOW HANpaBlIEHHOCTH, OCO3HAHHWEM Ba)KHOCTHU
MaTEeMaTHYeCKOro OOpa3oBaHHs HA MPOTSHKEHUU BCEH JKU3HH IS YCIEHIHON
npo(EeCCUOHANIBHON  JEATEIbHOCTH UM Pa3BUTHEM HEOOXOAMMBIX YMEHHUU,
OCO3HAaHHBIM  BBIOOPOM U  TOCTPOCHHUEM  HHAMBUAYAJIBHOH  TpaceKTOpPHUH
oOpa3oBaHMsI W JKU3HEHHBIX IJJAHOB C YYE€TOM JIMYHBIX MHTEPECOB M
OOIIECTBEHHBIX MOTPEOHOCTEN;

4) scmemuueckoe 6ocnumanue: CIOCOOHOCTBIO K 3SMOIMOHAIBHOMY |
ACTETUYECKOMY BOCHPUATHUIO MaTeMaTHYEeCKHMX OOBEKTOB, 3a/]ay, pEUICHUH,
paccyXJAeHHUI, YMEHUIO BUJIETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B HUCKYCCTBE;

5) yemnocmu mayunoco no3Hamus: OPUCHTAIMEH B JCATEILHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YETIOBEKA, MPUPOABI M 0OIIECTBA, MOHUMAHUEM MaTEeMaTHUYECKON HAayKu
KaK cepbl YeTOBEUECKON NEATETHHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH TS
pa3BUTHS IUBWIM3AIMH, OBIAJICHWEM S3BIKOM MaTEeMAaTHMKH M MaTeMaTHYeCKOU
KyJBTYpOH Kak CpeJICTBOM MO3HAHMSI MUPA, OBJIAJCHUEM MTPOCTEHIIIMMHA HaBBIKAMU
UCCIIEIOBATENLCKOM N1eATEeIbHOCTH;

6) @usuueckoe eocnumanue, Gopmuposanue Kyabmypvl 300p08bs U
IMOYUOHANTLHO2O O1a20NONYYUA: TOTOBHOCTBIO MPUMEHSITh MaTeMaTHUeCKUe
3HaHWS B MHTEpecax CBOETO 3/I0pOBbS, BEACHUS 3A0pPOBOro oOpa3a KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUA M OTIbIXa, PEryspHas
dbu3ndeckass akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKA PeIICKCUU, PU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOIo e MpaBa JAPyroro 4yeaoBeKa;

7)  aKonoeuyeckoe — Gocnumauue:  OPUCHTAIMEH HA  NPUMCHCHHE
MaTeMaTHYeCKUX 3HAHUM [ pemieHws 3agad B 00JacTH  COXPaHHOCTH
OKpY)KaIel cpenbl, MIaHUPOBAaHUS TOCTYNKOB W OIIGHKHM HX BO3MOKHBIX
MOCTIEACTBUIA ISl OKPY’KAIOIIEH Cpeabl, OCO3HAHHWEM TJI00aTbHOTO XapakTepa
IKOJIOTUYECKUX MPOOJIEM U TyTeH UX PEIICHUS;

8) aoanmayusi K UBMEHSIOWUMCS YCAOBUSIM COYUATLHOU U NPUPOOHOU
cpeobl: TOTOBHOCTHIO K JIEUCTBUSM B YCIOBUSX HEONPEISIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y IPYTHX JIOJAeH, mpuoOpeTaTb B COBMECTHOW JIESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OMbITA JPYTHX; HEOOXOIUMOCTHIO B
(GbopMUPOBaHUN HOBBIX 3HAHWMW, B TOM uucIe (OPMYIUPOBATH HJIEH, MOHSATHS,
TUIOTE3bI 00 00BEKTaX U SBJICHUIX, B TOM YHCIIE PAHEE HE U3BECTHBIX, OCO3HABATH



neuIUTel COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEH, IUIAHUPOBAaTh CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIIeHUs U ACHCTBUSA, (OPMYIHpPOBATH M OILEHUBATH PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbTate ocBOeHHUS MpOrpamMMbl 10 MaTEMaTUKE Ha YPOBHE OCHOBHOIO
o0miero oOpa3oBaHus y oOyuaromierocsi OyayT copMUpOBaHBl METapeAMETHbIC
pe3yabTaThl, XapaKTepU3YIOIIHECs OBJIaZICHHEM YHHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEUCTBUSAMHU,  YHHUBEPCAJIbHBIMU  KOMMYHHMKAaTHBHBIMU
NEHCTBUSIMHU U YHUBEPCATBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

llo3nasamenvrule ynusepcanvhvie yueonvie Oeticmeausl

ba3oBekle Jornyeckue AeUCTBUS:

®BLISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPHU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TOHATUN, OTHOLICHHMM MEXJIy MOHATUAMH, (OPMYIHPOBATH
OIIpe/IeNICHUs TOHATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS /J1s1 0000UIECHHS U CPaBHEHUSI, KPUTEPUH TPOBOJUMOTO aHAJIN3a;

®BOCIPUHHUMATH,  (OPMYIHUpPOBaTH H  MPeoOpa3oBBIBATh  CYXKICHUS:
YTBEpUTENbHbBIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIME, YCIOBHEIC,

®BLISIBIISITh ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYHsl B (paKTax, JaHHBIX, HAOIIOJEHUAX W YTBEPKICHUSX, IMpeasiaraTh
KPUTEPUU AJIs1 BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHil;

eJle/IaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKU, NEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

epa3bupaTh J0Ka3aTENbCTBA MAaTEMAaTHYECKUX YTBEPXKACHUN (IIPSIMBIE U OT
IPOTUBHOTO), TMPOBOJUTH  CAMOCTOATEIHHO  HECIOXKHBIE  JOKa3aTelbCTBa
MaTeMaTH4eCKux (aKTOB, BHICTpAWBATh apTyMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;

®BBLIOMpATh CIOCOO pelieHus y4eOHOW 3amadyu (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble Bccie1oBaTenbCKUE JICHCTBUS:

®ICITOJIb30BAaTh BOIMPOCH KAaK HCCIIENOBATENIbCKU WHCTPYMEHT TO3HAHMSA,
dbopMyaupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOSITENTFHO YCTaHABIMBAaTh MCKOMOE W JaHHOe, (hOpMHUPOBATH THIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

®[IPOBOAUTH 10 CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIbIIOE UCCIEOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOO0I;

®CaMOCTOSITENIFHO (HOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCICNOBAaHUS, OICHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

®[IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IMpOIECCa, a TaKXKE BbIABUTAThH
MPENOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.




Pabora ¢ undopmarmeii:

®BBISIBIIAITh HEJOCTATOUYHOCTh M M30BITOYHOCTh HMH(POpPMAIUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

®BHIONpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

e BpIOUpaTh (GopMy TipencTaBieHHs HWHGOPMAMM W WUIIOCTPUPOBATH
pelIaeMble 3a/1a4u CXeMaMHu, TnarpaMMaMu, HTHOM TpauKoi 1 UX KOMOWHAIUSAMU;

®OIICHUBATh HAAEKHOCTh HH(POPMALMU 110 KPUTEPHSIM, NPEI0KEHHBIM
YUUTENNEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

Kommynuxamusnvle ynugepcanvhvie yuebHvle Oeticmeusi:

BOCIPUHUMATH U (POPMYITUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSMHU
U LEeIAMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PELICHUs 3a/auH,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3YNIbTAT;

B X0/ie OOCYXKJIEHHS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOJeMBbl, pelaeMod 3aJaud, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEIICHUs], COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
uanora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(GopMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IPEICTABIATh PE3YJIbTATHI PELICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIIEIOBAHNU,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH;

NOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON UM MHAUBUIYAJIBHON
paboThl MpU pELIEHUU YYEOHBIX MaTeMaTHYECKUX 3a/Jay; NpUHUMATh LEeJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM paloTHI,
pacnpenensiaTh BUIbl padOT, JAOroBapHBaThCs, OOCYKJIaTh MPOLECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIPyNmHoBbIX ¢opMax padoTel (0OcyxaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYpPMbl W JPYTHE), BBIIOJHITH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaja B OOLIMI MPOAYKT MO KPUTEpUsM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Camoopeanuzayus:

CaMOCTOSATENIbHO COCTAaBIIATh IUJIaH, aJTOPUTM pELIEHUs 3aJadu (WM €ro
4acTh), BBIOMpATh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CamoxoHmpons:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS IMpoliecca U Pe3ysibTara
pelieHus: MaTeMaTHYeCcKOH 3a1auu;

OpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PELICHUU 3aJauH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;




OIIEHUBATh COOTBETCTBUE pe3yJibTaTa AEATEIbHOCTHA MOCTABICHHOMN LIEJIH U
YCIOBUSIM, OOBSICHATh IPUYMHBI JOCTHXKCHUS WIIM HEJOCTUKEHUS 11T, HAXOUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPE/IMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3ynbTaTbl OCBOEHUS INPOrpaMMbl MO  MAaTEMAaTHUKE
MpEACTaBJICHbl 0 TrojaM OOyYEeHHS B paMKaX OTJEJIbHBIX YYCOHBIX KYpPCOB:
«Anrebpay, «['eomeTpus», « BeposITHOCTb U CTATUCTHKAY.

AJITEBPA

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI Y4€OHOTO Kypca K KOHITY
oOydenwus B 7 Kjacce:

Ywucna ¥ BRIYUCIICHUS

BrimonHsaTh, coueTass yCTHbIE M MHUCHMEHHBIE TPHEMBI, apu(METHUSCKHEC
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaMU.

HaxoauTe 3Haue€HHMS YHCIIOBBIX BBIPAXEHUM, MPUMEHATH Pa3HOOOpa3HbBIC
CrocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAXKEHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

ITepexoauTh OT oHON (POPMBI 3amycH YKceN K Apyroi (mpeoOpa3oBbIBATh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHMBATH U yHOPSAA0YMBATH PallMOHAIBHBIC YUCTIA.

OKpyrJsITh Yncna.

BpIMONMHATS NPUKUAKY UM OLEHKY pe3yJbTaTa BBIYUCICHUM, OIICHKY
3HQYEHW YHCJIOBBIX BBIPAXKEHUN. BBIMONMHATH JEUCTBHS CO CTENEHSIMHU C
HaTypaJIbHBIMU MTOKa3aTEISIMH.

[IpuMeHsTh NpU3HAKU  JEIUMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIU
HaTypaJbHBIX YHCEI

PemaTe mpakTUKO-OPMEHTUPOBAHHBIE 3aJadyH, CBSI3aHHBIC C OTHOILICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTbIO BEJIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a7a4 C YYETOM OIpaHUYEHMM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AnreOpanyecKkue BbIpAKEHUS

Hcnonb3oBaTh anredOpandeckyrd TEPMHUHOJOTHIO M CUMBOJIMKY, MPUMEHSTh
e€ B Ipoliecce OCBOCHHS Y4eOHOTO MaTepurarna.

HaxoauTe 3HaueHHsT OYKBEHHBIX BBIPOXKCHUN NPHU 3aJaHHBIX 3HAYEHUSIX
MIePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHUsl  IEJOTO  BBIPAKEHHST B MHOTOYJIEH
MIPUBEJICHUEM TTOJO0HBIX CJIaraéMbIX, PACKPhITHEM CKOOOK.

BrInmonHAT, YMHOXXEHHE OJIHOWIEHA Ha MHOTOYJEH W MHOTOYJieHa Ha
MHOTOYJICH, IPUMEHSThH (JOPMYJIBbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOUYJICEHOB HA MHOXHTEJIH C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAaracMbIX,
npuMeHeHus1 HGOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensaTh nmpeoOpa3oBaHUs MHOTOUJICHOB JIUIS PEIICHUS PA3IUYHBIX 33124
13 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.




Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATypalbHBIMU TIOKA3aTEIsIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUS U HEpAaBEHCTBA

Pemate nuHelHbIe ypaBHEHHUS ¢ OAHOW MEPEeMEHHOW, MPUMEHSS MpaBUIia
nepexoa OT UCXOJIHOTO YPAaBHEHMsI K paBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTcs
JI YUCIIO KOPHEM YPaBHEHHUSI.

[IpumeHnsaTh rpadguueckue METOJIbl MPU PEIICHUU JUHEHHBIX YpaBHEHHUU U
UX CHUCTEM.

[TogOupaTe TpUMeEpHl TAp YWCEN, SIBJSIONIUXCS PEIICHUEM JMHEHHOTO
ypaBHEHUS C ABYMsI TICPEMECHHBIMU.

CtpouTh B KOOPJAMHATHOW TUIOCKOCTH TpaduK JTWHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl IByX JMHEHHBIX YpaBHEHUW C JABYMSI IE€PEMEHHBIMH, B
TOM 4YHcIie TpaduueckH.

CocTaBisiTh W peliaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JMHEWHBIX
ypaBHEHUW TIO YCJOBHUIO 3aJaud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy TIOJIy4eHHBIN pe3yJbTar.

DOyHKIIHK

N300paxkaTh Ha KOOPJAWHATHOM MPAMOW TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOPJAWHATAM, Jy4H, OTPE3KH, WHTEPBAJIbI, 3allMCHIBATH YHCIIOBBIC
IPOMEXKYTKH Ha areOpandeckoM s3bIKe.

OtMeyaTh B KOOPJAMHATHON TJIOCKOCTH TOYKH IO 33JIaHHBIM KOOPIMHATAM,
CTpOUTH Tpapuky TMHENHBIX QyHKUUUA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh ¢ TIOMOIIBIO (YHKIUHA W3BECTHBIC 3aBUCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PAacCTOSHUE, IIeHA, KOJHYECTBO, CTOMMOCTH,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne QPyHKITUU IO 3HAYCHUIO €€ apTryMeHTa.

[Tonumats rpaduueckuii cnocod MpeacTaBlIeHUs W aHaau3a WHOOpMaIH,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

[IpeameTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMbI Y4eOHOTO Kypca K KOHILY
oOyuenus B 8 kiacce:

Yucna v BIYUCTICHUS

Hcnonb30BaTh HavYalbHBIC MPEACTABICHUS O MHOXXECTBE JEHCTBUTEIBHBIX
YHCeN 7Sl CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHUN, H300paKaTh ICUCTBUTEIHHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOMN.

[IpuMeHATh TIOHATHE apU(PMETHYECKOTO KBAIPaTHOTO KOPHS, HAXOIWThH
KBaJIpaTHBIC KOPHH, WCITOJIB3Ysl MPHU HEOOXOAMMOCTH KaJIbKYJSATOP, BBITOJIHSATH
npeoOpa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh 3anmucu OOJIBIIMX W MaJIbIX YHUCEI ¢ TIOMOIIBIO JIECITHYHBIX
npobeii u crenieHeit uucia 10.

AnreOpandeckre BEIPKCHHUSI




[IpuMeHATh TOHATHE CTENEHW C LEJbIM [OKa3aTeJaeM, BBIIOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BbINONMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PALMOHATBHBIX BBIPAKCHUM
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUH JIJISl PEIICHUs Pa3IUYHbIX 3a]a4
Y3 MaTEMATHKU, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MTPAKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemars nuHENHBIE, KBaAPATHBIE YPABHEHUS W PALMOHAJIBHBIE YPAaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

IIpoBOaUTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCII€ C TPUMEHEHHEM TrpaduuecKuX MpeACcTaBleHUl (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexonuTh OT clOBECHON (OPMYNIMPOBKHU 3a1aduu K €€ anreOpanyueckoi
MOJEIM C IIOMOLIBIO COCTABJICHUS YPaBHEHUSA WM CHUCTEMBbl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H I10JIy4YCHHBIN PE3yJIbTaT.

[IprMeHSATh CBOWMCTBAa YHCIOBBIX HEPABEHCTB JUIsl CPaBHEHHMS, OLICHKH,
penaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaUyecKy0 WIUIIOCTPALMIO MHOXECTBA pPEIICHUH HEPaBeHCTBA, CUCTEMbI
HEPABEHCTB.

DOyHKIUH

[TonumaThe 1 KCMONAB30BaTh (QYHKIIMOHAIBHBIC MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HAuYeHHE (PYHKIMHU 1O 3HAYECHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

CTpouts rpadyKu dIeMeHTApHBIX QYHKIMHA Biga: y = A X, y = X°, ¥ = X,
y =Alx, y = |x|, onEcHIBaTH CBOMCTBA YHCIOBOI QYHKIMH 110 ¢ TpaduKy.

[IpeameTHbIE pe3yabTaThl OCBOEHHS MPOTrpaMMbl yUeOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

Yucna v BEIYMCIEHUS

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIBHBIE U HPPALMOHATIBHBIE YU CIIA.

BoimonaaTe  apudmMernueckre ACHCTBUS C  PAIMOHATBLHBIMU  YHUCIIAMH,
coyeTrass YCTHbIE M MHUCHMEHHBIE TMPUEMBI, BBIIOJHITh BBIYHCICHUS C
UppalMoOHaIbHBIMU YUCIAMHU.

Haxogute 3HayeHHMst CTENEHENW C UEJIbIMU II0Ka3aTeIsIMM M KOpPHEH,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh I€MCTBUTENIBHBIE YKCIA, BBIMOJHATH MNPUKUIKY pe3ysbTaTa
BBIUYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHEHNS ¥ HEPABEHCTBA

Pemars nuHElHbIE W KBaJpAaTHBIE YPAaBHEHUs, YPABHEHUS, CBOMISIIMECS K
HUM, IpOCTENIINE APOOHO-PAIIMOHATIEHBIE YPABHEHHS.

Pemath cucTteMbl ABYX JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.




Pemate TekcTOBBIE 3amaunM anreOpaMvecKuM CIOCOOOM €  TTOMOIIBIO
COCTaBJICHUs YPABHEHMsI UJIU CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTh IpOCTENILINE NCCAENOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUI, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEACTaBICHUH (yCTaHaBIMBATh, UMEET
JY ypaBHEHUE WM CUCTEMa YpAaBHEHUMN pEIICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaThb
pElIeHNEe HEPAaBEHCTB HA YHMCIIOBOM NPSIMOM, 3alUCHIBATh PEIICHHUE C IOMOIIbIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX  HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300paxkaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIMChIBATh PEIIEHUE C TIOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHBIX 3a/1a4.

OyHKIHH

Pacnio3naBaTh (yHKUMM H3Y4eHHBIX BHUAOB. [loKa3bIBaTh CXeMaTUYECKU
pacroyokeHue Ha KOOPAMHATHOU TIIOCKOCTH TpaduKoB GYHKIUN BUOA: Y = £X, Y
=pkx+by=hx,y=ax2+bx+c,y=x3,y=1x,y=|x| B3aBucumocTH oT
3HAYEHUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth 1 M300paxaTb CXEeMATUYECKU TpapHUKU KBaJAPaTUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacnio3znaBaTh KBajpaTHUHYO (PYHKIMIO IO (hOpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuclI0BbIE NOCIEA0BATEILHOCTH U IPOIPECCUU

Pacno3naBaTh apu(MeTHYecKyl0 M T'€OMETPHYECKYI0 IPOrpeccHuu IMpu
pa3HbIX CIIOCO0aX 3a/laHuUs.

BBINONHATS  BBIUMCIEHUS C HCMOJNb30BaHWEM (OpMya n-ro 4yieHa
apru(PMETUYECKON U T€OMETPUUECKON MPOrpecCcuii, CYMMbI IEPBBIX N YJIEHOB.

N300paxaTh YjieHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAWHATHOU
MJIOCKOCTH.

Pewmate 3amauu, CBA3aHHBIE C YUCIOBBIMU IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PeaIbHOM >KU3HU (C UCIOIBb30BAHUEM KAJIbKYJSATOPA, HU(PPOBBIX
TEXHOJIOTUH).

IF'EOMETPUS

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyudenwus B 7 Kjacce:

Pacrio3naBaTh HW3y4Ye€HHBIE TE€OMETpUYECKHE (UTYPBI, ONPENeNsITh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETpUYECKHE (UTYpBHl, BBITOJIHATH
YEpTEeKU IO YCIOBUIO 3aladd. V3MepsATh JIMHEWHBIE W YIJOBBIE BEJIUYUHBI.
PemaTe 3a1a4n Ha BBIYMCICHUE JAJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyr0 OIIEHKY JMHEHHBIX U YIJIOBBIX BEIUYMH MPEIMETOB B
peaabHOM KU3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznuyarh pa3mepbl 3TUX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpouTh 4epTEKU K FTEOMETPUUECKUM 3a]1a4aM.




[Tomp30oBaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCHOJIb30BAaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOAUTE JTOrMYECKUE PACCYKIECHUS C UCIIOJIBb30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

ITonmp30oBaTbCsa INMpPU3HAKAMU PABEHCTBA IPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIbBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a/1a4.

OnpenensiTh MNapauieibHOCTh MPSIMBIX € TMOMOUIIBIO  YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMH cekymas. OnpenensaT NapauieTbHOCTh MPSIMBIX C MTOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK APYTrOM MPSAMOM.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBOAUTH BBIYMCICHUS M HAXOJWUTh YUCIOBbIE WU OYKBEHHbBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpaxkTtuueckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

Bnagerp noHsATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIIsITh
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUYECKHE
MECTa TOYEK.

@opMyIUpOBaTh OIPEIEIICHUS OKPYKHOCTU U Kpyra, XOpAbl U JuUaMeTpa
OKPYKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA MPHU
peneHnuy 3aaa4.

Bnagete moHsATHEM ONKMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HAXOJUTh €€ LEHTP.

[Tonp3oBaThes (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA
MEPECEKAIOTCS B OJAHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE MEPICHAUKYISAPHI K
CTOPOHAM TPEYTr'OJIbHUKA IIEPECEKAIOTCS B OJTHOW TOUKE.

Brnaners noHsaTHEM KacaTelbHOM K OKPYXHOCTH, IOJI30BATHCA TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonmp30BaTHCS TPOCTEUIINMU T'€OMETPUIECKUMH HEPABEHCTBAMHU, TIOHUMATh
UX NPaKTUYECKUU CMBICI. [IpOBOAUTH OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHHUS C
ITOMOILBIO LIUPKYJIS U JIUHEUKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMbI Y4€OHOTO Kypca K KOHITY
oOyueHus B 8 kiacce:

PacriozHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HWX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOYKU MEPECEUCHUs] MEIUaH TPEyrojbHUKa (IIeHTpa
Macc) B peIlIeHUH 3a/1ay.

Bnagete noHsTieM cpeiHel JUHUM TPEYTOJbHUKA U TPANEUWH, IPUMEHSTh
MX CBOMCTBA PU PELICHUHU T€OMETPUUECKUX 3a7a4.

[Tonmp3oBatecs Teopemon @aneca W TEOPEMOW O MNPOHOPLUMOHATIBHBIX
OTpE3Kax, MPUMEHATh UX IS PELIEHUS IPAKTUYECKUX 3a/1a4.

[IpumeHaTh  mpuU3HAKU  TOMOOWS  TPEYrOJIBHUKOB B PEIICHHUH
reOMETPUYECKUX 3a7ad.



[Tonb3oBatbes Teopemoit I[ludaropa ans pemieHus TEOMETPUYECKHX U
pakTU4YecKux 3anad. CTpOUTh MaTEMaTHYECKyl0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JEIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnaners mnoHATHAMU CHHYyCa, KOCHMHyCa M TaHIEHCAa OCTPOro yria
IIPSAAMOYTOJIBHOIO TpeyroibHuKa. [101b30BaThCs 3TUMU MOHATUAMU I PEIICHUSA
IIPAKTUYECKUX 3a/1a4.

BbruncnsaTe (pa3auuHbIMH CIIOCOOaMM) IUIOIIAIb TPEYTrOJIbHUKA U TUIOIIAIU
MHOTOYTOJBHBIX GUTYpP (TOTB3YSCH, I HEOOXOAUMO, KAIBKYISITOPOM).

[IprMeHATh IOMy4YEHHBIE YMEHHMsS B NPAaKTHYECKHMX 3aaadax. Biagers
MOHATHSIMU BIMCAHHOTO M LEHTPAJIBHOIO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yIJlax MEXIy XOpJaMH (CeKyIIMMH) H YIJIE MEXIy
KacaTeJIbHOM U XOPAOU IPU PELICHUH T€OMETPUUYECKUX 3a1a4.

Brnaners MOHATHEM ONMMCAHHOIO YETHIPEXYTOJBbHHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOI'0 YETHIPEXYTOJILHUKA IIPU PELICHUH 3aa4.

IIprMeHATh MMOy4EHHBIE 3HAHUA HA IPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJENH U1 3a/1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIUE BHIYUCIICHUS
C NPUMEHEHUEM MNOoJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKHME (YHKIHMH OCTPBIX YIJIOB, HAXOOUTh C HX
MOMOILIBIO PAa3JIMYHbIE 3JIEMEHTHI MPAMOYTOJIBHOTO TPEYTrOJbHUKA («pEIICHUE
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JJIHMHbI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThca popMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUII HAxXO0XKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKICHUS PA3IUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX IpHU
pEeLIeHNN reOMETPUYECKUX 3a1ad.

Bnagerp moHsTHsAMH  npeoOpa3oBaHMs — MMOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX Guryp. [loap30BaThCs CBOMCTBAMHU 1TOA00MS POU3BOJIBHBIX
buryp, yMeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX (uryp.
[IpumeHsATh cBOiCTBa MOJO0OMS B MPAKTHMUECKUX 3a7adyax. YMETh NPUBOIUTH
npuMepbl OJIOOHBIX (UTYp B OKpykatouieM mupe. [lonbp3oBaThcs TeopeMamu O
MIPOU3BEAECHUN OTPE3KOB XOpJ, O MPOU3BEICHUHN OTPE3KOB CEKYLIUX, O KBaJApare
KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpaMH, MOHUMATh MX TN€OMETPUUECKUI W (PU3NUYECKHIl
CMBICII, MPUMEHATh HMX B PELUICHUU TEOMETPUYECKUX U (PU3NYECKHUX 3ajad.
[IprMEHATH CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB IS HAXO0XKIAEHUS JUIMH U YIJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
pELIEHNN T'€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.



Brnanets mOHATUSMH MPAaBUIBHOTO MHOTOYTOJIbBHUKA, JJIUHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJHMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOIIA/b
Kpyra u ero yactei. [I[puMeHsTh oIy4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Haxonuth ocu (WM LEHTPHI) CUMMETPUU (UTYp, TPUMEHSTH JIBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MOMyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH U1 3a/1a4 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TPUMEHEHHEM TIOM00MsI W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YACh, THC
HEOO0XOMMO, KaJIbKyJIATOPOM).

BEPOATHOCTDb U CTATUCTHUKA

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI Y4€OHOTO Kypca K KOHITY
oOydenwus B 7 Kjacce:

Uutath wuHOpMAIMIO, MPEJACTABICHHYIO B Ta0iuIaX, Ha JuarpaMmmax,
MPEACTaBIATh JAaHHBIE B BHUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBHIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh W UHTEPIPETUPOBATH  PEAJbHBIE  YHCJIOBBIE  JAHHBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMmax, rpapukax.

Hcnonp30BaTh i1 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU:
cpenHee apu(pMETHYECKOe, MeJMaHa, HauOoJbIlee U HAaUMEHbIEe 3HAYCHUS,
pa3Mmax.

NmeTp mpencrtaBieHrne O CIy4yalHOM HW3MEHYMBOCTH HA IPUMEPAX LIEH,
(U3NYECKUX BEJIMYUH, aHTPONMOMETPUYECKUX IJAHHBIX, UMETh NPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpenMeTHbie pe3ynbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekate u mpeoOpa3oBbIBaTh HWH(POpMAINIO, TPEACTABICHHYIO B BHUJIC
Tabnuil, TuarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBI) CTATUCTUYECKUX IOKa3aTeNel: CPeIHUX
3HAYEHUH U Mep paccerBaHus (pa3max, JUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

Haxonuth 4acTOTHI YKMCTIOBBIX 3HAYEHUN M YaCTOTHI COOBITUHN, B TOM YHCIIE
1o pe3yJibTaTaM U3MepeHui u HaOmrojeHui. HaxoauTh BEpOSTHOCTH CITyYailHBIX
COOBITHI B OMBITAX, 3HAasl BEPOSATHOCTH DJIEMEHTAPHBIX COOBITHN, B TOM YHCIIC B
OTBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBath rpaduyeckue MOJAEIU: JIEPEBO CIy4alHOIO 3KCIEpPUMEHTAa,
JIyarpaMMbl Ditiiepa, YucaoBas npsmasi.

OnepupoBaTh TMOHITHUSIMU: MHOXECTBO, TOJMHOXECTBO, BBIMOJHSITh
omnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, IMEepPECeUCHHe, [OMOJHEHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduyeckoe MPEICTABICHUE MHOXKECTB U CBSI3eH MEXITY
HUMH JIJI1 OMMCAHMS TIPOLIECCOB U SIBJICHH, B TOM UYHCII€ NPU PEUICHUU 3a7a4d U3
JIPYTUX YIEOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBbI Y4eOHOTO Kypca K KOHITY
oOyuenwus B 9 kiacce:



W3Bnekatb © mpeoOpa3oBbIBaTh HMHQPOpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHMKAaX B BMJIE€ TaONHL, auarpamMm, rpadukoB, MHPEICTABIATH
JaHHbIE B BUJE TAOJIUL, 1UarpaMM, IrpauKoB.

Pemarp 3amauM OpraHM30BaHHBIM IEepeOOpPOM BAPUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronbs30BaTh ONUCATEIBHBIE XAPAKTEPUCTHKU JUII MACCHBOB YHCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPETHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTs 4acTOThI 3HaYEHUI U 9aCTOTHI COOBITUS, B TOM YHUCIIE TIOJIB3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOTIOICHUT.

HaxoauTs BEepOsSTHOCTH CIIydallHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTp mnpencraBiieHWE O CIIy4YalHOW BEIWYMHE W O PaCHpElCICHUN
BEPOSITHOCTEN.

HNmeTs mnpencTaBieHMe O 3aKOHE OOJBIIMX YHCENl KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOJIE U OOIIECTBE.

COIEP)KAHUE YUYEBHOI'O ITIPEJMETA «MATEMATHKA)

AJIT'EBPA
APUDOMETHUKA

PannonanbHble yuncna. PacmupeHne MHOXeECTBa HATYpaJbHBIX YHCEN [0
MHOXECTBa LEJbIX. MHOXECTBA LEJbIX YUCET 0 MHOYKECTBA PALMOHAIBHBIX.
PaunonanpHOE€ 4YMCIIO Kak OTHOIIEHHME m/n, Tle m — IeJN0€ YUCI0, N —
HaTypaibHOE. CTENEHb C LENBIM OKA3aTENEM.

JevicteutenpHble uncina. KBaapartHelii KOpeHb H3 uucia. KopeHb Tperben
CTENEHHU. 3aMnCh KOPHEN ¢ TIOMOIIbIO CTENIEHHU C IPOOHBIM MTOKA3aTEIEM.

[TousiTue 00 wuwppaumoHambHOM uMcie. HppanuoHanpHOCTH uuCHa |
HECOU3MEPUMOCTh CTOPOHBI M JUAroHau KBajparta. JlecaTnyHble MpUOIHKEHUS
MPPALMOHAIBHBIX YHCEN.

MHOX€eCTBO JAEHUCTBUTENBHBIX YUCEN; MPEACTABICHUE ACHCTBUTEIBHBIX YHUCEI
OECKOHEUHBIMU ACCATUYHBIMU Apo0siMu. CpaBHEHUE IEHCTBUTEIBHBIX YUCEIL.

Koopaunatnas npsimas. M3o00pakeHue unces TOYKaMu KOOPAUHATHOMN MPSMOM.
YucnoBble IPOMEKYTKH.

N3mepenusi, nmpuoOIM:KeHHs, OUEeHKH. Pa3Mepbl OOBEKTOB OKPYKAIOLIETO
Mupa (OT 3JEMEHTapHbIX 4YacTull 10 BceneHHoil), NIUTEeNbHOCTh MPOILIECCOB B
OKpyKaroueM mupe. Boiienenue MHOKUTEIST — CTEIEHU JECATH B 3allUCU YHUCIIA.
[Tpubnuk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCThb NpuOIMxeHus. llpuxkuaka u
OLICHKA PE3YyJIbTATOB BBIYMCIICHUM.

AJITEBPA
Aure0OpanvyecKkue BbIPAaKeHUsI. DyKBEHHbIE BbIpaKEHUS (BBIPAXKEHUS C
nepeMeHHbIMH). YuciaoBoe 3HaueHHWe OyKBEHHOTO BbIpakeHHs. JlomycTumbie
3HaueHus1 nepeMeHHbIX. [lo/cTaHOBKAa BBIpAXKEHUW BMECTO IEPEMEHHBIX.



[IpeoOpazoBanue OYKBEHHBIX  BBIPKCHUM Ha OCHOBE CBOWCTB
apudMeTHIeCKUX AcicTBHM. PaBeHCTBO OyKBEHHBIX BBIpaKeHHM. TOXIECTBO.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTteseM U €€ cBoicTtBa. OnHOUIEHBI U
MHOrowieHsl. CreneHb MHorowieHa. CiokeHHMe, BBIUMTAHHE,  YMHOXXEHHUE
MHOTOWICHOB. @OpMyJIbl COKPAIIEHHOIO YMHOXKEHHUSA: KBaJpaT CyMMBl U
kBajgpar pasHoctu. dopmyrna pasHocTu KBaapaToB. IIpeoOpazoBaHue I€5I0TO
BBIDAKEHHUSI B MHOIOWIEH. Pa3jlo)KeHHME MHOTOYIECHOB HAa  MHOMKHTEIM.
Muorounensl ¢ omHoM mnepemeHHoM. Kopens wmHorounena. KsanppartHsii
TPEXWICH; PA3JI0KEHUE KBAJPATHOIO TPEXWICHA HA MHOKHTEIH.

Anre6panueckass apoOb. (OCHOBHOE CBOMCTBO airedpanyeckoil apoOu.
CrnosxeHue, BBIMUTAaHUE, YMHOKEHUE, IeJIeHue anreopandeckux napoOei. CreneHb
C LENbIM IIOKa3areleM U €€ CBOWCTBA.

PaunonanbHble  BbIpaKEHHS W MX 1peoOpa3oBaHusa. Joka3aTenbCTBO
TOXECTB.

KBanpartubie kopuu. CBoiicTBa apuMeTHYECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHUE K TPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U BBIYMCICHUSM.

YpaBHeHusi. YpaBHEHHE C OJIHOW mniepeMeHHOW. KopeHb ypaBHEHHS.
CBolicTBa YNCIOBBIX PABEHCTB. PABHOCUIIBHOCTH YPaBHEHUI.

Jluneitnoe  ypaBHeHue. KBaapaTHoe  ypaBHeHHe: (GopMmyna  KOpHEH
KBaJpaTHOTrO ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHUH, CBOIAIIUXCA K
JIMHEWHBIM U KBaApaTHbIM. [I[puMepsI permienns ypaBHEHUM TPETbEW W YETBEPTOU
creneHeil. Pemenne ApoOHO-palMOHAIBHBIX YPAaBHEHUU.

YpaBHeHUE C JAByMs [E€pEMEHHBIMU. JIMHEMHOE YypaBHEHUE C ABYMs
IIEPEMEHHBIMM, NPUMEPHI PEIICHUS YPAaBHEHHUW B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHUW C JBYMSI TIE€PEMECHHBIMU. PaBHOCHUIIBHOCTH CHUCTEM.
CucreMbl JBYX JIMHEMHBIX YPAaBHEHHW C JBYMS II€PEMEHHBIMH; PEIICHUE
MOACTAHOBKOM U clIOKeHueM. lIpumepsl pemienus cucrem HEJIMHEWHBIX
YPaBHEHUH C JBYMs IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aiay anreOpanyeckKuM CHocoOOM.

JlekapTOBbl KOOpAMHATBI Ha IJIOCKOCTH. ['paduueckas wuHTeprperauus
ypaBHEHUs C JByMs nepeMeHHbIMH. ['paduk JHMHEHHOro ypaBHEHHs C JAByMs
NEPEMEHHBIMH; YTJIOBOM KO3(G(QUUMEHT  MpsMOi; YCIOBHE MapaieIbHOCTH
npsambix. ['paduky npoctedmux HEIMHEHHBIX ypaBHEHHI: mapaboa, rumnepoorna,
OKPYXHOCTb. ['padmyeckas HHTEpIpeTalusi CHUCTEM YpaBHEHUH C ABYMS
IIEPEMEHHBIMHU.

HepasencrBa. UunciioBele HEpaBEeHCTBA UM UX CBOWCTBA.

HepaBeHcTBO €  OAHOM  IEpeMEHHOW. PaBHOCWIIBHOCTH  HEPABEHCTB.
JluHeliHble HEpaBEHCTBA C OJHOW TIepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
CucTeMbpl HEPABEHCTB C OJHOM NEPEMEHHOM.

OYHKIMN

OcHOBHBbIC TOHATHA. 3aBUCUMOCTH MEXIy BenuunHamu. [lonsTne
byaknuu. O6acTh ompeneneHuss U MHOXKECTBO 3HadeHH GyHKIHUUA. CroCcOOBI
3ananus Qyukmun. ['paduk dpyakuumn. CoiicTBa (QyHKIMH, UX OTOOpaKEHHE Ha
rpajuke. Ilpumepsl TrpaduKOB 3aBUCHUMOCTEH,  OTpaXalIUX  peajbHbIC



IIPOLIECCHI.

YucaoBble QyHknun. ODyHKIUU, ONUCHIBAIOIIME MPIAMYIO U OOpaTHYIO
MPONOPIIMOHANIbHBIE 3aBUCUMOCTH, UX TpaduKu U cBoicTBa. JIuHelHas (yHKIus,
e€ rpaduk wu cBoicTtBa. KBanmparuunas dyHkiusg, e€ rpaduKk U CBOWCTBA.
Crenennble (DYHKIIMM C HaTypaJbHbIMU MOKa3areiasiMd 2 U 3, ux rpaduxku u

cBoiictea. paduxu dynxumit y = [y, y = 3/x,y = |x|

YucsoBbie nmocaea0BaTeJabHOCTH. [[OHATHE YKCIIOBON MOCIENOBATENBHOCTH.
3ajaHue MOCIeN0BaTEIbHOCTH PEKYppeHTHOM (dopmyioil U GopMynod n-ro
YJIeHa.

Apudmernueckass W TreomeTpuueckas mnporpeccuud. DopMyibl N-ro 4jeHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOTPEeCcCHii, CYMMbI TMEpPBBIX N-X YJICHOB.
N300paxkeHne WiIEHOB apuU(METUYECKOM UM  T€OMETPUYECKOM  IMporpeccuit
TOYKaAaMHU KOOPJMHATHOM TUUIOCKOCTH. JIMHEHWHBIM W 3KCIOHEHIHAIBHBIA POCT.
CI1oXHBIE IPOLICHTBI.

BEPOATHOCTD U CTATUCTHUKA

OnucarenbHass crarucruka. [lpeactaBieHue JaHHBIX B BUJE TaOJMIIL,
IUarpamm, rpauKoB. Cnyuaiinas U3MEHYUBOCTb. CraTuctuyeckue
XapaKkTepUCTUKU HaOopa JaHHBIX: CcpeiHee apuPMETHYEecKoe, MeIuaHa,
HauOonblllee UM  HauMEHblllee 3HaueHus, pasmax. IlpencraBienue o
BBIOOPOYHOM HCCIIEJOBAHUU.

Cayuaiinbie COOBITHSI M BepPOATHOCTb. [loHATHE O CllydailHOM ONBITE U
CIIy4aitHOM coObITUH. YacToTa CIly4aitHOro COOBITHS.

Cratuctryeckuii  MmoAxXxoA K  MOHATHIO — BEPOATHOCTU.  BepostHOCTH
IIPOTUBOIIOJIOKHBIX COOBITHIA. HeszaBucrumebie COOBITHSI. YMHOXKEHNE
BepOsATHOCTEH. JlOCTOBEpHBbIE M HEBO3MOXKHBIE COOBITHUSI. PaBHOBO3MO>KHOCTH
coObIThil. Knaccuueckoe omnpeneraeHUe BEPOSTHOCTH.

KomoOunaropuka. PemieHue KoMOMHATOPHBIX 3aJad mepeOOpOM BapHUaHTOB.
KomMOunaropHoe npaBuio ymHoxeHus. [lepectanoBku u (hakTopual.

JIOTUKA 11 MHOXECTBA

Teopernko-MHOKeCTBEHHbIE MOHATHS. MHOXECTBO, DJIEMEHT MHOXKECTBA.
3ajlaHne MHOXECTB MEPEUYHCIIEHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
CrangapTHble 0003HAUEHMsI YHUCIOBBIX MHOXeCTB. Ilycroe MHOXECTBO U €ro
obo3HaueHue. [logmHoxkecTBO. OOBbEIMHEHUE U TTEpECeUeHNE MHOKECTB, PA3HOCTh
MHOYECTB.

WNnmrocTpanyst OTHOLIEHMM MEXAY MHOMKECTBAMHM C IIOMOILIBIO JHArpaMM
Ditnepa — BeHna.

DJieMeHTbI JIOTuKHU. [[oHsATHE O paBHOCHIIBHOCTH, CII€OBAHUH, YIIOTpEeOIeHNE
JIOTUYECKUX CBS30K €Cu ..., MO ..., 8 MOM U MOJbKO 6 MOM cliyyae, JIOTUYECKUE
CBSI3KU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU

Uctopust QopmupoBaHus MOHATHS 4YHUCIA: HaTypalbHble 4YHCIA, ApOOH,
HEJIOCTaTOYHOCTh PAUMOHAIBHBIX YHCEN JJISI TEOMETPUYECKUX HW3MEPEHUN,
uppauuvoHaibHbie uucna. CTapuHHBIE CHUCTEMbI 3amucu  yucen. JpoOu B
BaBunone, Erunte, Pume. OTtkpeiTue npecatuunbix apoOeii. CTapuHHBIE



cucteMbl Mep. JlecsaTuunaple ApoOM U MeTpudeckas cucrema mep. [losBnenue
OTpULIATENBHBIX yuced U HyJs. JI. Maraunkuii. JI. Ditnep.

3apoxaenue anreOpsl B Heapax apudmetruxku. Amn-Xopesmu. Poxaenue
OoykBeHHou cumBonuku. [1. ®epma, ®@. Buer, P. [lekapt. Mctopus Bompoca o
HaxXOXJeHUU (popmys KopHel anreOpandecKux ypaBHEHHWH, HEpa3penmMocTh B
pamukanax ypaBHEHMH cTereHd, Oonbinedt deTeipéx. H. Taprames, k.
Kapnano, H. X. A6ens, 3. I'anya.

N306peTteHme MEeToaa KOOpAMHAT, ITO3BOJISIIOLLETO IIEPEBOUTH
reoMeTpuyeckne 00beKThl Ha s3bIK anreopsl. P. Jlexapt u I1. @epma. Ilpumepst
Pa3JINYHBIX CUCTEM KOOPAMHAT HAa IUIOCKOCTH.

3amaua Jleonapno IImzanckoro (Oubonayum) o Kpoiaukax, uncia DuboHaYIH.
3ajmaya 0 mIaXMAaTHOM JIOCKe.

HcToku Teopum BEPOSITHOCTEM: CTPaxOBOE N€J0, a3apTHbIe urpsl. 1. @depma
u b. [Tackane. f. bepnymnu. A. H. Konmoropos.

IF'EOMETPUSA

Harnsanasa reomerpusi. Harnsimaeie npejcTaBieHUst O MPOCTPAHCTBEHHBIX
durypax: kyO, mapamienenures], mpu3Ma, nupamuaa, map, cdepa, KOHYC,
munHAp.  M3o0pakenwe mnpocTpaHcTBeHHBIX (uryp. I[lpumepsl ceueHuUi.

MHoOrorpaHHHKHU. [IpaBunbHBIE  MHOTOrpaHHUKH. IIpuMmepsl  pa3BEpTOK
MHOTOTPaHHUKOB, IIWJIUHpPAa U KOHYCA.
[lonatue  o0bEMa;  eguHUnBl  00BEMA.  OOBEM  MPSAMOYTOJIBHOTO

napajjenenunena, Kyoa.

I'eomerpuueckue ¢urypsbl. IIpsaveie u yrusl. Touka, mpsimasi, IIIOCKOCTb.
Otpe3ok, myd. Yron. Bumel yrioB. BepTukanbHble B CMEXHBIE  YIJIBL.
buccekrpuca yrna.

[TapamensHple M Inepecekaromecss npsmele. [lepneHauKynsipHbIE TPSIMBIE.
TeopeMbl 0 MapauIeIbHOCTH M NMEPHEHAMKYJIIPHOCTH NpsAMBbIX. [leprnienaukymsp
W HakJOHHAs K mnpsamoi. CepeauHHbIA MEPHEHIUKYISP K OTPE3KY.

['eomerpuyeckoe  mMecto  Touek. CBoiicTBa  OMCCEKTpUCHI  yIiia H
CEPEAUHHOIO IEPIEHIUKYJIAPA K OTPE3KY.

Tpeyronbauk. BricoTa, Menuana, GuccekTpuca, CpeHssl IMHUS TPEYTOJbHUKA.
PaBHOOepeHHbIE W PAaBHOCTOPOHHUE TPEYTOJbHUKHM, CBOMCTBA W MpPHU3HAKU

paBHOOEIPEHHOTO TpeyrojabHuka. lIpu3Haku paBeHCTBa TPEYTrOJbHUKOB.
HepaBeHncTBo TpeyronpHuka. COOTHOHIEHMS MEXAY CTOPOHAMH W  yIJlaMu
TPEYTOJIbHHUKA.

CymMma yriioB TpeyrojpbHuUKa. BHemiHue yriel TpeyroiabHuKka. Teopema
Qaneca. IlogoOue TpeyronbHUKOB. [lpu3Haku 1OHO0MA TPEYroJIbHUKOB.
Teopema Ilugaropa. CuHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC OCTpPOro yria
IPSIMOYTOJIBHOIO TpeyroibHuka u yrioB oT 0 mo 180 °; mnpuBeneHue k
octpoMy  yray.  PemeHne — mpsMOYTrOJIBHBIX TpPEYroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMyJIbl, CBS3BIBAIOIINE CHUHYC, KOCHHYC,
TQHI€HC, KOTAHIMEHC OJHOTO M TOTO K€ Yyrija. PelieHwe TpeyroJbHUKOB:
TeopeMa KOCMHYCOB W TEOpeMa  CHUHYCOB.  3aMeydaTelIbHble  TOYKH



TPEYTOJIbHHUKA.

YerwipéxyrompHuk.  [lapammemorpamM, €ro CBOWCTBA W NPU3HAKH.
[TpsimoyronbHUK, KBajgpaT, pomO, HMX CBOHCTBAa U MpU3HaKW. Tpamenus,
CPEIHSsl JIMHUS TPAICLHH.

MHoroyronsHuk. Belmykiible MHOroyroiabHukH. Cymma yIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA. [IpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHOocTh U Kpyr. Myra, xopma. Cekrop, cermeHT. LleHTpanpHbIl yrod,
BIIMCAHHBIN yTOJI, BEJINYMHA BIINCAHHOTO yTila. B3aumMHOe pacronoxeHue npsaMon
U OKPYKHOCTH, JBYX OKpykHOcTeu. KacarenpHass m cexkymas K OKPYKHOCTH,
UX CBoOiicTBa. BmnucaHHble W ONHMCaHHbIE MHOTOYTOJbHUKH. OKpYXHOCTH,
BIIMCAaHHAsA B TPEYIOJIbHUK, W OKPYXXHOCTb, OIIMCAHHAS OKOJIO TPEYTOJbHHKA.
BrimcaHHbIE M ONIMCAaHHBIE OKPYKHOCTH IIPABUJIBHOIO MHOTOYTOJIbHUKA.

['eomerpuueckue mnpeodOpazoBanus. [lonsarue o paseHcTBe ¢uryp. IloHsiTue
O JBWXEHUU: OcCeBasg M LEHTpAJIbHAA CHUMMETPHUH, MAPAJIIEIBHBIA IIEPEHOC,
noBopoT. [loHsTne o mogoOuu Guryp u roMOTETHH.

[lIocTpoeHuss ¢ NOMOLIBIO LUPKYJIs M JIMHEWKU. OCHOBHBIE 3a/Ja4d Ha
IIOCTPOCHUE: JEJICHUE OTpE3Ka IIOIoJIaM; IIOCTPOCHUE YIila, PAaBHOIO JaHHOMY,
IIOCTPOCHHUE TPEYIrOJbHUKA II0 TPEM CTOPOHAM; IIOCTPOCHHUE NEPIECHAUKYIIAPA K
OpsIMOM; MOCTPOCHHE OMCCEKTPHUCHI yIia; JeJeHHEe OTpe3Ka Ha N PaBHBIX
4acTeu.

Pemienne 3amay  Ha BBIYMCIEHWE, JOKA3aTENbCTBO M IIOCTPOCHHUE C
UCIIOJIb30BAHUEM CBOMCTB HM3YYEHHBIX (PUTYD.

HN3mepenune reomerpuyeckux BeJu4uH. JlnnHa otpeska. PaccrossHue ot
TOYKH 10 IPsIMOM. PaccTosHre Mexay mapajyieIbHbIMU MPSMBIMH.

[lepumeTp MHOTrOYTrOJIBHUKA.

JInuHa OKpYKHOCTH, YUCJIO T ; JJIMHA IYI'M OKPY’KHOCTH.

I'panycHass mepa yria, COOTBETCTBHE MEXAY BEIMYMHOW LIEHTPAIbHOIO
yria v JUIMHOW Iy OKPYXHOCTH.

[TonsiTe miomanuM IUIOCKUX Quryp. PaBHOCOCTaBIEHHBIE U PABHOBEIUKHE
burypsl. [Tnomans OPsIMOYTOJIbHHKA. [Inomanu  mapamienorpamma,
TpeyrojJibHUKa W Tpaneuuu. Ilnomanes MHoroyroneHuka. Ilmomaaes kpyra u
wioniaab cexkropa. COOTHOUICHHE MEXAY IUIOIMAIIMU MOAOOHBIX (QUTYp.

Pemlenne 3amay Ha BBIYMCIEHUME M JIOKA3aTEIBCTBO C HCHOJB30BAHUEM
W3YUYEHHBIX (HOPMYIL

Koopaunarel. VYpaBHeHue npsamoin. KoopaumHatel cepeauHbl OTpeE3Ka.
@opMmyna pacCcTOSTHUA MEXKAYy JABYMS TOYKAMH IUIOCKOCTH. Y paBHEHHUE
OKPY’KHOCTH.

BekTopsbl. /[Inuna (Monynb) BekTtopa. PaBeHcTBO BekTOopoB. KosummHeapHbie
BeKTOpbl. KoopauHarel BekTOpa. YMHOXKEHHME BEKTOpAa Ha  YHCIO, CymMMa
BEKTOPOB,  pAa3JIOKEHME BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPaM.
CkansipHO€ IPOU3BEAECHUE BEKTOPOB.

Teopernko-MHOKeCTBEHHbIe NMOHATHA. MHOXECTBO, DJIEMEHT MHOYKECTBA.
3ajaHue  MHOXECTB  IIEPEYMCIEHHEM  3JIEMEHTOB,  XapaKTEPUCTUUYECKUM
cBoiictBoM. [logmuokecTBOo. OOBEIMHEHNE W MEPECEUCHUE MHOYKECTB.



JIeMEeHTBbI JIOTHMKH. Onpenenenue. AKCHOMBI " TEOPEMBI.
Joka3zatenbcTBo. JloKa3aTenbCTBO OT MPOTUBHOrO. Teopema, oOpaTHas JaHHOM.
[Ipumep u KOHTpIIpUMED.

[TonsiTue © PABHOCUIIBHOCTH, CIEAOBAaHUHU, YHOTPEOJEHUE JIOTUYECKUX
CBA30K eCu ..., MO ..., 8 MOM U MOJIbKO 6 MOM Clydae, JOTUYECKUE CBSI3KU U,
UU.

I'eomerpuss B ucropudeckoM pasBuTHu. OT 3emieMepus K Ie0 METPHUH.
[Muparop u ero mxomna. Panec. Apxumen. IlocTpoenue mTPaBUIBHBIX
MHOTOYTOIBHUKOB. Tpuceknus yriaa. Ksampatypa kpyra. YaBoeHuwe KyoOa.
Hctopust yucna m . 3onotoe ceuenue. «Havana» Epknmpa. JI. Dinmep. H. W
JloGaueBckuii. Mctopusi msaToro mocrysiara.

N300perenue MeToaa KOOpJIMHAT, MO3BOJISFOILIETO NEPEBOAUTD
reoMeTpuyeckre oO0beKThl Ha A3bIK anreOpbl. P. Jlexapt u I1. ®@epma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT HA IUIOCKOCTH.

BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC

[IpencraBnenne MaHHBIX B BUJE TaOJHIl, AUarpamm, rpaukoB. 3amojiHEHUE
Ta0JNHIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peasibHBIX MpoleccoB. M3pneuenue nndopmaru u3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U MHTEPIPETALINS TaHHbIX.

OnucarenbHasi CTaTUCTUKA: cpeAHee apu(pMETUYECKoe, MeJuaHa, pa3max,
HamOoJIblIeE M HAaWMEHbIIEE 3HAUYECHHUS HaOOpa YHMCIOBBIX JaHHBIX. lIpumepbl
CIIy4ailHOM U3MEHYMBOCTH.

CnyyaliHbI SKCIIEpUMEHT (OMbIT) M ciy4yailHoe coObiTHe. BeposaTtHocTh u
4yacToTa. PoJib MaJIOBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ectBe. MoHeTa v UTrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. CreneHb BepmuHbl. Yuciao pédep U cymmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nuxoel. [yt B
rpadax. O6xon rpada (ditsepoB myTth). [IpeacrtaBieHne o0 OpHEHTHUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[IpencraBnenne NaHHBIX B BUAE TaOIHII, TUarpamMmm, rpad)uKoB.

MHOXeCTBO, DJIEMEHT MHOXECTBa, MOAMHOXecTBo. Onepanuu  Hax
MHOKECTBaMU: O0BbEAMHEHHE, NepecedeHue, nomnosHeHue. CBoWcTBa onepauui
HAJ| MHOXKECTBAMH: IIEPEMECTHUTENIbHOE, COYETaTEeNIbHOE, pPacHpeeIUuTENbHOE,
BKIIOYeHUs. Vcnonb3oBaHWe TrpaUyecKoro NpPe/CTAaBICHUsS MHOXKECTB s
OMMCAHMSI PeaJbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

N3mepenne paccemBaHus AaHHBIX. Jlucriepcus W CTaHAApTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DOnemeHTapHble  COOBITHSI  ciiydaiiHOoro ombiTa. CioydallHbIE — COOBITHS.
BepositHoctrt  coObiTrii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MAJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMH COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.



JlepeBo. CBOICTBa A€PEBBEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEM
BEPIINHBI, CBSA3b MEXK/y YUCJIOM BEPIIMH U 4ynucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ moMonibio rpados.

[IpotuBomnosnoxkueie coObiTusA. Juarpamma Oinepa. OObenuHeHuE W
nepeceueHne  coObITHil. HecoBmecTHbie  coObiTHsi. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YcCIIOBHas BeposATHOCTh. [IpaBuino ymHoxeHus. HezaBucumblie
coobiTusi. Ilpencrapnenue skcriepuMeHTa B BUjJe JAepeBa. Pemienue 3amau Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JEpEBa CIIy4alHOI'O JSKCIIEPUMEHTA,
auarpamm Jinepa.

9 KJIACC

[IpencraBienne JaHHBIX B BUJE TaOIUI, 1UarpaMM, rpaduKoB, HHTEPIIPETALIHS
JAHHBIX. UTEeHWE M MOCTPOECHHME TalNMI, JUarpaMmM, IpauKoB MO pealbHBIM
JAHHBIM.

[lepecranoBku u ¢akropuan. CodeTaHus W 4UCIO coueTaHUM. TpeyroapHUK
[Tackans. Pemenue 3aaa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPHKHU.

['eomeTprueckass BepossTHOCTh. CilydaliHbli BbIOOp TOYKM U3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 LYI'M OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepus ucnbeiTanuil 10 nepsoro ycnexa. Cepus
ucneiTanuii bepuysu. BeposatHocTu coObITHIT B cepun ucnibiTaHuil bepHyiu.

CrnyvaliHass BenMYMHA W paclpeeiiCHHE BEpOSATHOCTEH. Maremarndeckoe
oxumanue u gucnepcus. [Ipumepbl  MaTeMaTM4ECKOro  OXKHAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JIUCIIEPCHST  CIyYallHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUH MCHBITAaHUU
bepnrymnmy.

[lonarue o 3akoHe OOJbIIUX uuces. M3MmepeHue BEpOSITHOCTEH ¢ MOMOIIbIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



TEMATHYECKOE INIAHUPOBAHUE

Ne HaumeHoBaHue pa3jaesa Yackbl
n/n yueOHOro
BpeMeHU
Auredpa I'eomerpus BeposiTHOCTB H
CTATHCTHKA
7 kaacc (186 4., 6 4. B Henemwo — 1, 2 yeTBepTH, 54. B Heme 10 — 3, 4 YeTBEPTH)
1. Bripaxkenus, 18
TOXK]IECTBA,
ypaBHEHUS
2. HauaneHbie 10
TEOMETPHUYECKUE
CBEICHHUSI
3. [IpencraBnenne JaHHBIX 7
4. TpeyronbHUKU 17
5. OyHKIMH 11
6. OnucarenpHasi CTAaTHCTHKA. 8
PaccenBanue naHHbIX
1. Crenens ¢ 11
HaTypaJIbHBIM
MoKa3aTeaeM
8. MHorousneHsbl 17
9. [TapannensHeie 13
psiMbIe
10. CrnyyaiiHasi ”3MEHYMBOCTh S)
11. | ®opmynsl 19
COKPAIEHHOTO
YMHOXEHUS
12. COOTHOILIEHUS] MEXTY 18
CTOPOHAMH U yTIIAMU
TpEeyroJbHUKa
13. | CucreMbl TUHEHHBIX 16
ypaBHEHUH
14. [ToBTOpEHME. 4
Pemenue 3amau
15. BBenenue B TEOPHUIO 2
rpa¢oB
16. | [loBTOpeHue 6
17. Crnyuaiinsle COOBITHSL.
BepositHocTs ¥ 4acToTa 2
CIIy4aifHOTO COOBITUS
18. O6o06u1eHne 2
8 kiacc (204 4., 6 4. B He1e/T10)
19. PanmonansHbIe 23
npobu
20. YeTbIpEXYroJbHUKH 14
21. [IpencraBienue JaHHBIX 2
22. OnucarenpHas 9

CTaTHUCTUKA. PaccenBanue




JAHHBIX
23. | KBagpaTHble KOpHU 19
24. [Tnomane 14
25. MHoxecTBa 3
26. KBanparusie 21
ypaBHEHUS
27. [ToxoOusIe 19
TPEYTOIbHUKH
28. Brenenue B Teopuio 4
rpa¢oB
29. Cnyuaiinas
U3MEHYHBOCTD.
Cay4aiiHbpie COOBITHSL. 14
BeposTHOCTh M yacToTa
CIIY9aifHOTO COOBITHS
30. | HepaBencrBa 20
31. OKpY’>KHOCTb 17
32. CTeneHs ¢ 1eabIM 11
MTOKA3aTeJIeM.
DJIEeMEHTBI
CTATUCTUKH
33. | IloBTOpeHue 8
34. [ToBTOpEHME. 4
Pemenne 3agau
35. O06006111EH1E 2
9 knace (185 4., 6 4. B Hemenio — 1, 2 yeTBepTH, S4. B Heaea10 — 3, 4 YeTBEPTH)
36. KBanpatuunas 22
byHKIMS
37. [IpencraBinenue JaHHBIX 1
38. Bexropsl 10
39. OnucaTenbHasi CTaTUCTHKA. 3
PaccenBanue 1aHHBIX
40. MHoxecTBa 2
41. Meroa koopauHaT 11
42. Brenenue B Teopuro 4
rpa¢os
43. | YpaBHeHHS U 14
HEpaBEHCTBA C
OZHOU
IIEPEMEHHOM
44, CoOTHOIICHUST MEXITY 13
CTOPOHAaMH U yTIIaMu
TPEYTOJbHUKA.
CkanspHoe
MIPOU3BE/ICHE BEKTOPOB
45, CrnyuaitHast U3MEHUYHUBOCTD.
CrydaiiHpie COOBITHSI. 5
BeposiTHOCTB 1 yacToTa
CITy4aitHOTO COOBITHS
46. | YpaBHEeHHS U 17

HCPaBCHCTBA C




TBYMSI

MIePEeMEHHBIMU
47. JlnrHa OKPY>KHOCTH U 12
TIOMIA/Ib KpyTa
48. | Apudmernueckas 15
Y TeOMETpUYECKas
IPOrPeccuu
49. | DneMeHTsI DJIEMEHTBHI 10 15
KOMOWHATOPHUKHU U KOMOWHATOPUKH
TEOpUU
BEPOSATHOCTEH [eomeTpuueckas
BEPOSITHOCTh
Ucnwitanusa bepuynu
CrnydaiiHasi BeJIMUMHA
O0600611EeH1E
50. JIBrokenus 9
51. HauanpHbie cBeqeHUS 2
W3 CTEPEOMETPUHN
52. | IloBropenue 19
53. 006 akcromax 2
TUTAHUMETPUH
54, [ToBTOpenue. Pemenue 9

3aga4




