MyHHIUTIAIbHOE Ka3eHHOE 00IIe00pa30BaTeIbHOC YUPEKICHUE
TOPOJICKOT0 OKpyTa 3apeyHbIi
«€pennss obeoOpa3oBaTebHas mKoja No6»

Paccmorpena CornacoBaHo YTBepxkneHa

Ha 3acenanuu MO 3am. qupekropa 1o YBP MIPUKA30M

IIpotokoa Ne Yepusena E.B. U. 0. JUPEKTOPA LIKOJIbI
oT 2015. oT No

PaGouas nporpamma

10 MaTeMaTHKe
JUIT OCHOBHOTO O0IIIero o0pa3oBaHus
S xsthce
Ha 2015-2020/4e6HbIii TOT

Cocrasuna Kypuiosa Banepust BanepreBHa,
yuutenb | kBanmuUKalMOHHOW KaTeroOpuu



H.]'IaHI/IpyeMbIe Pe3YyJAbTATBI U3YICHHUSA yqeﬁﬂoro nmpeamera, Kypca
JIM4HOCTHBIE, METANIPEIMETHBIE U MTPEIMETHBIC PE3yIbTaThl OCBOCHUS yueOHOro mpeamera «MaTtemaTuka» 5-9 kinaccol.
JIMYHOCTHBIMU pe3ysibTaTaMu H3ydeHHs mpeamera «MaTtemaTuka» (B BHIIE CISAYIOMIUX YIeOHBIX KypcoB: 5—6kmacc — dMaTtematuka», 7—9kiacc —
«Marematuka» («Anredpa» u «"'eOMETPHSI») ABISIOTCS CIEIYIONHNE KaueCTBa:
— HE3aBUCUMOCTb U KPUTHUHOCTH MBIIILJICHUS,
— BOJISL U HACTOMYMBOCTD B JIOCTH)KEHUHU LENH.
CpencTBoM AOCTUXKEHUS 3TUX PE3YJIbTATOB SBIISIETCS:
— cucTeMa 3aJaHuil Y4eOHUKOB;

— OpCaACTaBJICHHAS B y‘-Ie6HI/IKaX B ABHOM BHJC OpraHHU3alyd Marepuaiia 1o OpuHIUIly MUHMMAaKCa,

— HUCIIOJIb30BAHNEC COBOKYITHOCTH TGXHOHOFHﬁ, OpPHMCHTHPOBAHHBIX HA Pa3BUTHUE CAMOCTOATCIIBHOCTH MU KPUTUYHOCTH MBIINIJICHU . TCXHOJIOI'UA
CUCTCMHO - ACATCIBHOCTHOI'O II0OAX0A4a B OGy‘IeHI/II/I, TCXHOJIOIHUA OLICHHUBAHUA.

MertanpeaMeTHBIME Pe3yJIbTaTaMK U3Y4eHUs Kypca «MaTemMaTtuka» sBisieTcst QopMUpOBaHHE YHUBEPCATbHBIX yueOHbIX aAevicTruit (YVY /).

PeryastuBubie YY /.
5—64i kJacchl

— CaMOCTOSTENbHO OOHAPYKHUBATh U POPMYIUPOBATH YIEOHYIO TPOOIEMY, ONPEIEIATh LeIb YUeOHOH e TeNbHOCTH, BEIOUPATh TEMY IIPOEKTa,

— BBIJIBUTATh BEPCUU PELICHUS MPOOJIEMbI, 0OCO3HABATh (M MHTEPIPETUPOBATH B CIIydae HEOOXOJMMOCTH) KOHEYHBIH Pe3yJbTaT, BRIOUPATh CPEACTBA
JNOCTHKEHHMS LIEJIH U3 MPEIJIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSATENBHO;

— COCTaBJIATh (MHAWBUAYAIBHO WM B TPYIIIE) IUIAH PEIICHUs MPOOJIeMbI (BBIMTOJIHEHHUS TPOEKTA);

— paboTast 1o TUIaHy, CBEPSATH CBOM JAECUCTBHS C LENBIO M, IIPH HEOOXOJMMOCTH, HCTIPABIISATH OMIMOKH CAMOCTOSTEIBHO (B TOM YHCIIE M KOPPEKTHPOBATH
IUTaH);

— B JUAJIOre ¢ y4duTeCJIEM COBCPIICHCTBOBATE CaAMOCTOATCIIEHO BI)Ipa6OTaHHBIe KPUTCPUH OLCHKH.

7—-94i Kji1acchl



— CaMOCTOATEIbHO 00HAPYXKUBATh U GOPMYIUPOBATH MPOOJIEMY B KIACCHON M MHIUBUYaIbHOU yueOHOU JesITeNbHOCTH;

— BBIIBUTaTh BEPCUU PELICHUs IPOOIEMbI, 0CO3HABATh KOHEUHBINH Pe3yNbTaT, BEIOUPATh CPEACTBA JOCTHKEHHS LIEN U3 TPEATIOKEHHBIX W UX
HCKaTbh CaMOCTOATEIIBHO,

— COCTaBJIATh (MHAWBUIAYAIBHO WM B TPYIIIE) IUIAH PEIICHUs POOIeMbI (BBIMTOJIHEHHUS TPOEKTA);
— moAbGHpaTh K KaxkI0i mpobiieMe (3a1aue) aeKBaTHYIO € TECOPETHIECKYIO MOJICITb;

—pa60Ta51 o NpCJIOKCHHOMY HUJIM CAMOCTOSATCIIBHO COCTABJICHHOMY IIJIaHY, UCITIOJIb30BATh HAPAAY C OCHOBHBIMU U NOMMOJIHUTCIIBHBIC CPCACTBA
(crrpaBouHas TUTEpaATYpa, CIOKHBIE IPUOOPHI, KOMIIBIOTED);

— IJIAaHUPOBATh CBOIO MHAWBUIYaJIbHYIO 00pa30BaTeIbHYIO0 TPAEKTOPHIO;

— paboTaTh MO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY, CBEPSSCH C HUM H C LENBIO eI TEIbHOCTH, HCIIPABIISist ONINOKH, HCIIOIB3YS CAMOCTOSATEIBHO
nogo0panHbie cpeacTBa (B ToM yucie u HTepHET);

— CBOOO/IHO IMOJIb30BaThCS BRIPAOOTAHHBIMH KPUTEPUSMH OLIEHKH U CAMOOIICHKH, HCXO/IS U3 IEJIH M UMEIOIINXCSI KPUTEPUEB, pa3indas pe3yibTaT u
CIIOCOOBI JIENCTBHIL;

— B XO/JI€ MIPE/ICTABIICHUS MMPOEKTA ]aBaTh OLIEHKY €ro pe3yjbTaTam,
— CaMOCTOATEIILHO 0CO3HABATh MPUYMHBI CBOETO YCIIeXa WIIM HeyCIieXa M HaXOAUTh CIIOCOOBI BBIXO/1a U3 CUTYallUd HEYCIexa,
— YMETh OLICHUTh CTETICHb YCIICITHOCTH CBOCH MHAMBUyaTbHON 00pa30BaTeIbHON AeSTEIHHOCTH;

— JIaBaTh OIICHKY CBOMM JINYHOCTHBIM Ka4eCTBAM U YepTaM Xapakrepa («KaKoB si»), ONMpeAeisaTh HATPABICHUS CBOCTO Pa3BUTHS (<KAKUM 5 X0UY
CTaTh», ITO MHE JJIs 3TOTO HAJ0 CHIEIATh»).

CpenctBoM GpopMUPOBaHUS PETyIATUBHBIX Y Yl ciy’KaT TEXHOJOTHS CUCTEMHO-/IEATEIbHOCTHOTO MOX0/4a Ha ATale W3y4eHHsI HOBOTO MaTepHala
Y TEXHOJIOTHS OLICHUBaHMsI 00pa30BaTEIbHBIX JOCTH)KEHHI (YUCOHBIX YCIIEXOB).

Mo3uaBaTteabHbie YY /I
5—-94i ki1accsl

— aHATM3UPOBATh, CPABHUBATH, KJIaCCU(PHUITUPOBATH H 0000MATh (DaKThI U SIBIICHHUS,



— OCYILIECTBIISATH CPAaBHEHHUE, CEPUALINIO U Ki1acCU(DUKAINIO, CAMOCTOATEIHHO BHIOMpAsi OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX OMepaluii;
CTPOUTH KITACCUPUKAIHMIO MyTEM TUXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHNUSA);

— CTPOUTD JIOTUYECKH 0OOCHOBAHHOE PacCyKJIeHHE, BKIIFOYAIOIIEE YCTAHOBIICHNE TPUIMHHO-CIIEACTBEHHBIX CBI3CH;
— cO3/1aBaTh MaTEMAaTUYECKHUE MOJIENH;

— COCTaBIISITh TE3HCHI, PA3JIMYHBIC BUIBI IUIAHOB (IIPOCTHIX, CIOXHBIX | T.I1.). [IpeoOpa3oBpIBaTh HHPOPMALIUIO U3 OJHOTO BU/A B APYroi (Tabuuily B
TEKCT, AMarpaMmmy | mp.);

— BBIYUTHIBATH BCE YPOBHU TEKCTOBON MH(POPMAIUH.

— YMETh ONPEALISITH BO3MOKHBIE HCTOYHUKHA HEOOXOIMMBIX CBEJICHUM, TPOU3BOIUTH TOUCK WH(OPMAITUH, aHATM3UPOBATh M OLICHUBATh €&
JIOCTOBEPHOCT.

— [MOHUMasI TTO3UIUIO IPYTOro YeIOBEKa, pa3jiniaTh B €ro peyr: MHEHHE (TOUKY 3pEHHS), TOKa3aTeIbCTBO (ApTyMEHTHI), (PaKThl; THIIOTE3bl, AKCHOMBI,
TeopuH. JIJIs 3TOro CaMOCTOSATEIBHO UCIIOIb30BATh PA3JIMYHbIC BUbI UTEeHHS (H3ydarollee, IPOCMOTPOBOE, 03HAKOMUTEILHOE, TOMCKOBOE), TPUEMBI

CITyIIaHUS.

— CaMOMY CO3/1aBaTh UICTOYHUKH MH(POPMAITUU PA3HOTO THIIA U JUIS Pa3HBIX ayJAUTOPH, COOTI0aTh HH(OOPMAIIMOHHYIO TUTHECHY H ITPaBUIa
nH()OPMAIIMOHHOW OE30MMaCHOCTH;

— YMETh UCTIOJH30BaTh KOMITBIOTEPHBIE I KOMMYHUKAIIMOHHBIEC TEXHOJIOTUN KaK MHHCTPYMEHT JIJIsl IOCTHXKEHUS CBOMX IeJIeid. YMETh BBIOUPATh
a/IeKBaTHbBIE 3a]]au€ HHCTPYMEHTAJIbHbIE POTPaMMHO-aNNapaTHbIE CPEJICTBA U CEPBUCHI.

CpenctBoM popMHpOBaHUS TO3HABATENBHBIX Y'Y [l city)kaT ydeOHBIH MaTepHail U MPeXkae BCEro NMpoJyKTUBHBIC 3aaHus y4eOHUKa.
— Hcnonb30BaHre MaTeMaTUYECKUX 3HAHUU I PELICHUS PA3JIMYHBIX MATEMAaTUYECKUX 3a1a4 U OLIEHKU IOJy4E€HHBIX PE3yJIbTaTOB.
— COBOKYITHOCTh YMEHUH 1O UCMOIB30BAHUIO JOKA3aTEIbHON MAaTEMAaTUYECKON PeUu.

— COBOKYITHOCTb YMEHUH 110 paboTe ¢ MH(OpMaIue, B TOM YUCIIE U ¢ Pa3IMYHBIMA MaTEMaTHUYECKUMH TEKCTaMH.
— YMEHHs HCIIONIB30BATh MaTEMAaTUYECKHUE CPENICTBA AJI U3YYECHHS U ONIMCAHUS PEAJIHBIX IPOLECCOB U SIBJICHUM.

— HezaBucumocTs 1 KPUTUYHOCTDH MBIIIJICHUA.



— Bois ¥ HaCTOWYNBOCTE B JOCTHIKEHUH €U,

Kommynukaruusbie YY/I!
5—94i kiacchl

— CaMOCTOSITEJIbHO OPTaHM30BbIBATh YUeOHOE B3aMMO/ICHCTBUE B TpyIIe (ONpeaeNsaTh OOIIHe eI , T0OT0BapUBAThCS APYT C IPYTOM H T.1I.);
— OTCTanBasi CBOIO TOUKY 3PEHUs, IPUBOIUTH apIyMEHTHI, MOATBEPKAast UX (haKkTaMu,;
— B JJUCKYCCUU YMETh BbIABUHYTH KOHTPAPTyMEHTHI;

— YUUTBHCA KPUTUIHO OTHOCUTHCA K CBOCMY MHCHUIO, C JOCTOMHCTBOM IIPHU3HABATH OIJ_II/I60‘IHOCTB CBOCT'O MHCHUA (CCJII/I OHO TaKOBO) u
KOPPEKTHPOBATH €T0;

— MMOHUMAasI TO3UIUIO IPYTOro, Pa3inyaTh B €r0 Pe4Yr: MHEHUE (TOUKY 3pCHHUs), J0KA3aTEeIbCTBO (ApTyMEHTHI), (PAaKThI; THUIIOTE3bI, AKCHOMBI, TCOPHH;
— YMETh B3TJISIHYTh Ha CUTYAIMIO C HHOW TO3HIIMH U JOTOBAPUBATECS C JIFOJIbMU UHBIX TIO3HIIHA.

CpenctBoM GopMHpPOBaHUS KOMMYHHKATUBHBIX Y'Y /] ciyXat TeXHOIOTUS MPOOIEeMHOro 00y4deHH s, OpraHu3aius paboThl B MAJIbIX IPYIaX, TAKXKe
UCIOJIb30BaHUE HA YPOKAX TEXHOJIOTUHU JINYHOCTHO- OPUEHTUPOBAHHOIO M CUCTEMHO- I€ATEIIbBHOCTHOTO O0yUEeHMS.

Ilnanupyemblie mpeaMeTHbIE pe3yabTAThI H3YUYEeHUs] Y4eOHOr0 mpeaMera, Kypca

HartypaabHbie yncia. /[poou. PanuonanbHble yncsia

BeINYCKHUK HAYIUTCS.
* IOHUMATh OCOOEHHOCTH IECATHYHON CHUCTEMBI CUMCIICHHS,
* OIIEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C JICJIMMOCTBIO HATYPAJIbHBIX YUCET,
* BBIpa)KaTh YMCJIa B OKBUBAICHTHBIX (hOpMax, BEIOMpast Hanbosiee MOIX0ISIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlUH;
* CPaBHMBATH U YIOPAJIOYUBATH PAllMOHAJIbHBIC YUCIIA,
* BBITIOJIHATH BEIYMCIIEHUS C PAllHOHAIBHBIMU YUCIAMHU, COYETask YCTHBIC U MUCbMEHHBIE MPUEMBI BBIYUCIIECHUM, MPUMEHEHHE KaJbKYJISITOPA;
*MCIIOJIB30BaTh MOHATHS U YMEHUS, CBA3AHHbIE C TPONOPLIMOHATIBHOCTHIO BEJIMUKH, IPOLEHTAMH, B XOJ€ PELICHUS MATEMAaTUYECKUX 3a/1a4 U
3a7a4 U3 CMEXKHBIX MPEIMETOB, BBIMIOJIHATH HECIIOAKHBIE TPAKTUYECKUE PACUETHI.
BBINYCKHUK TTOJIYVIUT BO3MOYKHOCTb.
*II03HAKOMHUTLCS C IMTO3UIMOHHBEIMY CUCTEMAMH CUHCIIEHUS C OCHOBAHHUAMH, OTIMYHBIMH OT 10;
* YIIIyOUTh U Pa3BUTH MPEACTABICHUS O HATYPATbHBIX YMCIaX U CBOWCTBAX JIETMMOCTH,




* HAYYUTHCS UCIIOJIb30BATh MPUEMBI, PAallMOHATM3UPYIONINE BEIUMCICHHUS], TPUOOPECTH MPUBBIUKY KOHTPOJIUPOBATH BBHIUUCIICHUS, BEIOUpas
MOAXOIAUINM JIJIsl CUTyalllH CIIOCO0.

JledicTBUTEILHBIE UM CJIA

BhInyCcKHHUK HAYYUTCS:
* ICI0JIb30BaTh HAYAJIbHBIC MTPEICTABICHHS O MHOXKECTBE JCHCTBUTEIbHBIX YUCEN,
* OIIEPUPOBATH MOHATHUEM KBAJPATHOTO KOPHS, IPUMEHSTh €r0 B BEIYUCICHUSIX.
BhInyCKHHK TOJIYYUT BO3MOKHOCTbD:
* Pa3BUThH MPEACTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJIbHBIX 10 JEHCTBUTENBHBIX YHCEN; O POJIH BHIYMCICHUN B MPAKTHKE;
* pa3BHUTh M YIIIYOUTh 3HAHHS O ACCATHYHOMN 3aMUCH JICHCTBUTEIBHBIX YnCes (MEPHOANICCKUE U HETIEPUOMUYCCKHE IPOOH).

HN3mepenust, npudJInKeHHsi, OLEHKHU

BBINYCKHUK HAYIUTCS.

* UCIIOJIB30BAaTh B XOJI€ PEIICHHS 3a/1a4 dJIEMEHTAPHBIC MPECTABICHUS, CBSI3aHHbIC C MPUOIMKEHHBIMHA 3HAYCHUSIMU BEJTMYHUH.
BEINYCKHUK NOAYYUT BO3MOKHOCTE.

* TIOHSATh, YTO YHCIIOBBIC IaHHBIC, KOTOPHIE UCIIOJIB3YIOTCS I XapaKTEPUCTUKH 0OHEKTOB OKPYIKAIOIIETO MUPA, SIBIISIOTCS TPEUMYIIIECTBEHHO
MPUOTMKEHHBIME, YTO TIO 3aIMCH MPUOIMKEHHBIX 3HAYEHUH, COIepKAIUXCs B UH)OPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYIUThH O MOTPEITHOCTH
MIPUOJIKEHNS,

* TIOHSATH, YTO OTPEITHOCTD PE3yiIbTaTa BRIUMCICHUN JOJKHA OBITh COM3MEpPHMA C TTOTPEITHOCTHIO UCXOIHBIX TaHHBIX.

Auredpanyeckue BbIPasKeHUs!

BbIlycKHUK HayduTCS:
* OTIEPUPOBATH MOHATHIMH KTOXKIECTBOY», TOXKIECTBEHHOE MPeoOpa3oBaHKe», pelaTh 3a1a4u, CoAeprKallie OYKBEHHbIE JaHHbIC, paboTaTh C
dbopmynamu;
* BBITIOJIHATH MTPEOOPA30BAHUS BRIPAKEHUH, COACPKAIINX CTETICHH C IIETBIMU MTOKA3aTeSIMU U KBaIpaTHBIC KOPHH;
* BBIMOJIHATH TOX/IECTBEHHBIC IPEOOPA30BAHUS PALIMOHAILHBIX BBIPAKCHUI HA OCHOBE MPABWII JICHCTBUI HaJl MHOTOWICHAMH U alreOpanvyecKuMu
IpoosiMH;
* BBIMOJIHATH PA3JI0KEHUE MHOTOUWICHOB HA MHOXKHTEITH.
BBIHVCKHI/IK MOJYYHUT BO3MOXHOCTb HAYYUTHLCSH.
* BBIMOJIHATH MHOTOIIIATOBBIC MIPEOOPa30BaHsI PALIMOHABLHBIX BBIPAKCHUH, IPUMEHSIS IMUPOKHUNA HAOOP CIIOCOOOB U TPUEMOB;
* IPUMEHSTH TOKACCTBCHHBIC MPEOOPA30BaHMs sl PELICHUS 3a]1a4 U3 Pa3IMuHbIX Pa3JesioB Kypca (Hanmpumep, Ui HaX0XKJICHUST HanOOoIIb-
11ero/ HAMMEHBIIETO 3HAYCHHS BHIPAKEHU).
YpaBHeHust

BuIDYCKHUK HAYUUTCS:
* pemniaTh OCHOBHBIEC BUbI PALIMOHANBHBIX YPABHEHUN C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHHI C IBYMS IEPEMEHHBIMU;




* [IOHMMAaTh ypaBHEHHE KaK BaXHEHIIIYI0 MAaTEMAaTUYECKYIO MOJIEINb JIsl OMUCAHUS U U3YYEeHHS pa3HOOOPa3HBIX pealbHbIX CUTYallUi, peraTh
TEKCTOBBIC 33/1a4M aNTreOpandyecKuM METOJIOM;

* IPUMEHSATH TpadudecKue NpeACcTaBIeHuUs A UCCIIEIOBaHMS YPABHEHUM, UCCIIEIOBAHUS U PEILICHUSI CUCTEM YPaBHEHUI ¢ ABYMS MTEPEMEHHbBIMHU.
BhINyCKHHK TOJIYYUT BO3MOYKHOCTbD:

* OBJIAJIETh CIIEUANBHBIMU MPUEMaMU PEUICHHS YPaBHEHHUM U CUCTEM YpaBHEHHI; YBEpEHHO IPUMEHATD anmnapar ypaBHEHUHN A peleHus
pPa3HOOOPA3HBIX 33134 U3 MATEMATUKH, CMEKHBIX MPEIMETOB, IPAKTHKH,

* IPUMEHSTH TpadUdecKue MPEACTaBICHUS IS UCCIICOBAHMS YPABHCHUI, CUCTEM YPaBHEHHM, COJIEPKAIINX OYKBEHHBIE KOAPPHUITUEHTHI.

HepaBencrBa

BhInyCKHUK HAYYUTCS:

¢ IOHUMATh U NPUMCHATb TCPMUHOJIOTUIO U CUMBOJIMKY, CBA3AHHBIC C OTHOICHUCM HCPABCHCTBA, CBOICTBA YHUCIJIOBBIX HepaBeHCTB;

* pemaTh JUHEHHbIC HEPABEHCTBA C OJTHON MEPEMEHHOM M UX CHCTEMBI; pelIaTh KBaJpaTHbIC HEPABEHCTBA ¢ OMOPOH Ha TpaduuecKue
MNpCACTAaBJIICHUA ;

* IPUMEHSATH anmnapaT HepaBEHCTB AJIs PELIEHUS 3aad U3 Pa3INuHbIX Pa3esoB Kypca.
BBIHVCKHI/IK MOJYYUT BO3MOXHOCTb HAYYUTHCS.

* pa3HO0Opa3HbIM NMpUEMAM JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapaT HEpaBEeHCTB JIJIsl pelleHHs] pa3HOOOpa3HbIX MaTeMaTuye-
CKHX 3a/la4 U 3a1a4 U3 CMCIKHBIX ITPEAMCTOB, HpaKTI/IKI/I;

* IPUMEHATH TpapuuecKue MpeICTaBICHHs I NCCIET0BAaHM HEPABEHCTB, CUCTEM HEPABEHCTB, COJIEpKAIIUX OYKBEHHBIE KOO(PPHUIINEHTHI.

OcHoBHblIe IOHATHSA. UHCI0BBIEe PYHKIHMHT

BeINYCKHUK HAYIUTCS.

* IOHUMATh M UCIIOIb30BaTh ()YHKIIMOHAIbHBIC TIOHATHS U SI3bIK (TCPMUHBI, CHMBOJIUYECKHE 0003HAYCHNUS);

* CTPOUTH rpapUKH dIEMEHTAPHBIX (YHKIIUI; UCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIUI HA OCHOBE M3YUYCHHUSI MOBEACHHS UX TPaAdHUKOB,

* TOHUMAaTh QYHKIHMIO KaK BXKHEHIITYI0O MATEMaTHIECKYIO MOJICIIb VISl OTIMCAHMS TIPOIIECCOB U SIBIICHUM OKPYKAIOIIETO MUPA, IPUMEHSITh
(YHKIIMOHATBHBIN S3BIK JUTSI OMUCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH MEXTy PU3NUECKUMHU BETHUYNHAMMU.
BEIIYCKHHUK TOTYYIUT BO3MOKHOCTE HAYUUTHCS

* IIPOBOJIUTH UCCIICJIOBAHMUSI, CBS3aHHBIC C H3yYEHUEM CBOMCTB (DYHKIUH, B TOM YHCJIE C UCTIOIB30BaHUEM KOMIBIOTEPA; HA OCHOBE TPaUKOB
H3yYEHHBIX (DYHKIHI CTPOUTH O0Jiee ClIoKHBbIE TpapuKH (KYyCOUHO-3aJaHHBIE, C «BBIKOJOTHIMHU» TOYKAMH H T. I1.);

* HCIIOIH30BaTh PYHKIIMOHAIBHBIE TPECTABICHUS U CBOWCTBA (DYHKIIMI IS PEIICHUSI MATEMAaTUYECKUX 3a/1a4 U3 PAa3IMIHBIX Pa3/eioB Kypca.
YucjaoBble MOCJIEI0BATEIbHOCTH

BbInyCKHUK HAYYUTCS:

* IOHUMATh M UCIIOJIBb30BATh SA3BIK MOCIIEI0BATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);

* IPUMEHSATH (OPMYIIbI, CBSI3aHHBIE C apU(DMETHUECKON U TEOMETPUUYECKOI porpeccuet, u anmnapar, chOpMUPOBAHHBIN MPU U3YUYEHUU APYTUX
pa3lieNoB Kypca, K pelIeHUIO 3aa4, B TOM YHCJIe ¢ KOHTEKCTOM U3 PEaIbHOM KU3HU.
BhINyCKHUK TOJTYYUT BO3MOKHOCTh HAYUYUTHCS:




* pemiaTb KOMOMHUPOBAHHBIE 3a/1a4K ¢ TPUMEHEHHEM (JOPMYIT N-TO YI€HA U CYyMMBI MEPBHIX N UIEHOB apu(PMETHUECKON 1 TeOMETPHUIECKOM
MPOTPECCUU, IPUMEHSISI IPU TOM aIapaT ypaBHEHH U HEPABEHCTB,

* [IOHUMAaTh apU(PMETUYECKYIO U TEOMETPUUECKYIO ITPOrPECCUI0 KaK (YHKIIMH HATypaIbHOTO apryMEHTa; CBSI3bIBATh apu(METHUECKYIO
MIPOTPECCHUIO0 C JIMHEWHBIM POCTOM, T€OMETPUUECKYIO — C IKCIIOHEHIIMAJILHBIM POCTOM.

OnucarejbHAsl CTATHCTHKA
BBINYCKHUK HAYIUTCS UCITOIb30BATh HpOCTGﬁMHC CII0COOBI MMPpCACTaBJICHUA U aHAJIN3a CTATUCTUYCCKUX NAHHbIX.

BhINyCKHUK TOJYYUT BO3MOKHOCTh MPHOOPECTH NEPBOHAYANIBHBIN ONBIT OpraHU3aIii cOOpa JAHHBIX MPH MPOBEIECHUHU ONpoca 0OIIECTBEHHOTO
MHEHUS, OCYILECTBIISTh UX aHAIIN3, IPEJICTABIAThH Pe3yJIbTaThl OIpoca B BUAE TaOJHULIbI, TUarpaMMBbl.

Cuay4yaiinbie cOOBITHSI M BEPOSITHOCTD
BBIHVCKHI/IK HAYYUTCA HAXOAUTH OTHOCUTCIIbHYIO HaCTOTY U BEPOATHOCTD cnyqaﬁHoro CO6BITI/I$I.

BbINYCKHUK TOAYYHUT BO3MOXKHOCTH IPHOOPECTHU OIIBIT POBEACHUS CIyJaifHbIX SKCIIEPUMEHTOB, B TOM YHCIIE C IIOMOIIbIO KOMIIBIOTEPHOTO
MOZCJIIMPOBAHHUS, UHTEPIIPETALIMU UX PE3YJIbTATOB.

KomOunaropuka
BhInycKHUK HAYYUTCs peraTbh KOMOMHATOPHBIE 3a7jaul Ha HAX0XKJIEHUE YnCiia 00bEKTOB MIIM KOMOMHAIIHH.

BEITIYCKHUK TOTYIUT BO3MOKHOCTH HAaYYUTHCIA HCKOTOPBIM CIICHUAJIBHBIM HpI/IéMaM PEIICHUA KOM6I/IHaTOpHHX 3aJa4.

Harasanasi reomerpust
BEINYCKHUK HAYYHATCS

* pacrio3HaBaTh Ha YepTeXax, pUCYHKAX, MOJEIISAX U B OKPYXKAIOIIEM MHpPE IIIOCKUE U MPOCTPAHCTBEHHbIE TeOMETPHUECKUE (PUTYPHI,
* BBIYUCIIATh 00BEM MPSIMOYTOJIBHOIO Mapalieenue/a.
BbIITyCKHHK ITOJIYYUT BO3MOKHOCTbD:
* HAyYUTHCSI BEIUUCIIATE OOBEMBI TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpP, COCTABIECHHBIX U3 MPSMOYTOJIbHBIX NTapauIEIENUIIE/I0B,;
* pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIbHOTO NapaieNienunea, MpaBUIbHON MUPaMUIb], IIMIMHIPA U KOHYCA,
* CTPOUTH Pa3BEPTKU KyOa U MPSAMOYTOJbHOTO Napajliesienue/1a;
* OIpEENATh 10 JTUHEHHBIM pa3MepaM pa3BEPTKU (GUTYPBI TMHEWHBIE pa3Mephl caMoil (pUrypsl 1 Ha00OpOT;
* YIIyOUTh U Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (UTypax;
* HAYYUTHCS IPUMEHSATH MOHATUE PA3BEPTKU VISl BHIITOJHEHUS IPAKTUYECKUX PACYETOB.

I'eomeTpuyeckue purypbl

BbInycKHUK Hay4YuTCS:
¢ IIOJIB30BATHCA A3BIKOM I'COMETPUUN JJIA ONTMCAaHUSA NPCAMETOB OKPYKAOMICTO MHPAa U UX B3aUMHOI'O paCHOJIO)KGHI/ISI;
* pacro3HaBaTh U N300paXkaTh HA YEPTEXkKAX U PUCYHKaX Te€OMETpHUECKUE (PUIypBl M UX KOH(UTYypaLUH;




* HaXOJIUTh 3HAYCHHUSI IJTUH JIMHEHHBIX JIEMEHTOB (PUTYP M UX OTHOIICHHUS, TpaaycHyto Mepy yrioB ot 0° mo 18(C°, mpumensis onpeneneHus,
CBOMCTBA M IPU3HAKU (DUTYP M UX DIIEMEHTOB, OTHOIICHUS GUryp (PaBEeHCTBO, MO100ME, CHMMETPHH, TIOBOPOT, MAPAJLICIIbHBII MTEPEHOC);

* OIEpUPOBATH C HAYAIBHBIMU MOHATUSMHI TPUTOHOMETPHUHU U BBITIOJIHSATH JIEMEHTAPHBIE ONlepaliiy HaJ QYHKIUSIMU YIIIOB,;

epemaTh 3a/1a41 Ha T0Ka3aTeIbCTBO, ONHMPAsCh HAa M3yYCHHBIC CBOMCTBA (DUTYp M OTHOIICHUH MEXy HUMHU M IPUMEHSST H3yYCHHBIC METOIBI
JI0Ka3aTeNbCTB;

*pemIaTh HeCIOXKHBIE 3a/1a4M Ha MIOCTPOCHUE, TPUMEHSSI OCHOBHBIE QJITOPHUTMBI TOCTPOSHHSI C TIOMOIIBIO IIUPKYJIS M TMHCUKH;

*pemaTh MPOCTEUIINe MIAaHUMETPUISCKUE 3aa9d B IPOCTPAHCTBE.
BEITYCKHUK TOTYYHUT BO3MOKHOCTD:

¢ OBJIAACTb MCTOJaMH PCIICHUA 3aa1 Ha BbIYHUCIICHUA U IOKa3aTejabCTBA. METOAOM OT MNpOTUBHOI'O, MECTOAOM HOI[OGI/ISI, METOAOM Hepe60pa
BapHaHTOB U METOJIOM F€OMETPUIECKUX MECT TOUCK;

* IPUOOPECTH OMBIT IPUMEHEHHS aIreOpanyecKoro 1 TPUTOHOMETPUUECKOTO anmnapaTa U Uael ABHKEHUS IIPU PELICHUH TeOMETPUYECKHX 3a71ay,

* OBJIAJICTh TPATUIIMOHHON CXEMOH pEelIeHUs 3a/1a4 Ha TIOCTPOCHUE C TOMOIIBIO MUPKYIIS U IMHEHKH: aHAJIHN3, TOCTPOCHHE, I0KA3aTeILCTBO U
UCCIIeIOBaHUE;

* HAyYUTHCS PeIIaTh 3a/1a49d Ha MOCTPOSHUE METOJOM T€OMETPUYECKOT0 MECTa TOYEK U METOIOM ITOI00HS;

* IPUOOPECTH OTBIT UCCIIEIOBAHUS CBOMCTB IIIAHUMETPUUIECKUX (PUTYp ¢ TOMOILBIO KOMITBIOTEPHBIX IPOTPaMM;

* IPUOOPECTH OIBIT BHITIOIHEHUS POEKTOB 10 TeMaM «I 'eoMeTpHUYeCcKHe Mpeodpa3zoBaHus Ha MIOCKOCTH», dlocTpoeHne oTpe3KoB 1o hopmyme».

N3mepeHne reoMeTpUYeCKUX BeJTHYNH
BBINYCKHUK HAYIUTCS.

* HCITOJIh30BaTh CBOMCTBA U3MEPCHHUS JIUTHH, TIJIONIAaeH U YIIIOB IIPH PEIICHUH 3a7a9 Ha HAXO0XKJICHUE JUTMHBI OTPEe3Ka, JUTMHBI OKPY)KHOCTH, JTHHBI
IYTH OKPY>KHOCTH, TPayCHON MepHI yria,

* BBIYUCIIATH IO TPEYTOJBHUKOR, MPSAMOYTOJLHUKOB, MTAPAILICIIONPAMMOB, TPAMCIHA, KPYTOB M CEKTOPOB;

* BBIYUCIIATD JUIMHY OKPY>KHOCTH, JUTHHY IYTU OKPYKHOCTH,

* BBIYUCIIATD JUTHHBI JITHEHHBIX 3JIEMEHTOB (DUTYP M KX YIJIBI, HCITOJIB3Ys (DOPMYITBI JUTHHBI OKPYKHOCTH U JUTUHBI TyTH OKPY>KHOCTH, (DOPMYITBI
wiomaaeu ¢uryp;

* pemiaTh 3a/1a4M Ha JJOKA3aTeIbCTBO C HCIOIb30BaHKEM (DOPMYIT JUTHHBI OKPYKHOCTH | JUTHHBI JTYTH OKPYXHOCTH, (GOPMYJI TUTOIIaeH GUryp;

* pelaTh MPaKTUUCCKUE 3a/1a41, CBI3aHHBIE C HAXOXKICHUEM T€OMETPUYCCKUX BEIIMYHMH (MCIIOJIB3YsI MPH HEOOXOAMMOCTH CIPABOYHHUKH H
TEXHUYECKHE CPECTBA).
BBINYCKHMK MOAYYHUT BO3MOYKHOCTh HAYUHMThCS:

* BBIYUCIIATH IO (PUTYP, COCTABICHHBIX U3 BYX WM 0oJiee MPSIMOYTOJbHUKOB, apajlieJIOrpaMMOB, TPEYTOJILHUKOB, Kpyra M CEKTOPa;

* BBIYUCJIATH IJIOMIAM MHOTOYTOJbHUKOB, HCIIOIb3YsI OTHOLIICHUS! PABHOBEIMKOCTH U PABHOCOCTaBIEHHOCTH,;

* IIPUMEHSTH ANTreOpanvdecKUil 1 TPUTOHOMETPHUSCKHN anmapar v UIeH ABMXKCHHUS MPH PEIICHUN 33]1a9 Ha BBIYUCIICHHE TUTOIIaIeH
MHOTOYTOJTbHUKOB.

Koopaunarsi
BBITYCKHMK HAYYUTCS:
® BBIYUCIIATH ,Z[.III/IHy OTpe3Ka 110 KOOp,Z[I/IHaTaM €0 KOHIIOB, BEIYUCIIATH KOOp,Z[I/IHaTBI CepeI[I/IHBI OTpCBKa;




* MICIIOJIb30BaTh KOOPANHATHBIA METOJ AJI U3YUYECHHUS CBOMCTB MPSAMBIX U OKPY>KHOCTEM.
BbIITyCKHHK ITOJIYYUT BO3MOKHOCTbD:

* OBJIQICTh KOOPAMHATHBIM METOJOM PEIIEHUS 3a]]a4 Ha BBIYMCIICHUS U JOKA3aTEIbCTBA,

* IPHOOPECTH OMBIT UCIOIH30BAHUS KOMITBIOTEPHBIX IPOTPaMM JJISl aHAJIM3a YACTHBIX CIy4aeB B3aMMHOTO PACIIOIOKEHUS OKPYKHOCTEH U
IPSIMBIX;

* IPHOOPECTH OIBIT BHITIOJIHEHUS MPOEKTOB HA TeMy «l[prMeHeHre KOOPAMHATHOTO METO/1a P PEIICHUH 3a/1a4 Ha BHIYMCIICHUS U 0Ka3aTelb-
CTBa».

BekTopbl
BeINYCKHUK HAYIUTCS.

* ONIEPUPOBATH C BEKTOPAMH: HAXOJAUTh CYMMY U Pa3HOCTh ABYX BEKTOPOB, 3aJJaHHBIX T€OMETPUYECKH, HAXOJUTh BEKTOP, PABHBIN MPOU3BEICHUIO
3aJaHHOT'0 BEKTOpA HA YHUCIIO;

* HaXOJIUTh JUIsl BEKTOPOB, 33IaHHBIX KOOPJIMHATAMU. JIJTHHY BEKTOPA, KOOPAUHATH CYMMBI U PA3HOCTH JABYX U 00Jiee BEKTOPOB, KOOPIUHATHI
MIPOM3BE/ICHUS BEKTOPA HA YHCIIO, TPUMEHSISI IPU HEOOXOAMMOCTH COYETATEIbHBIN, IEPEMECTUTENBHBIA U PacTpeACTUTEIbHBIN 3aKOHBI;

* BBIYUCIISATh CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, HAXOIUTh YIOJl MEXK1Y BEKTOPAMHU, YCTAHABIMBATH NEPIECHIUKYIISIPHOCTh PSIMBbIX.
BBINYCKHUK TTOJIVIUT BO3MOYKHOCTb.

* OBJIAJIETh BEKTOPHBIM METOJIOM JISl PEIICHU 3a7]a4 Ha BBIYMCIIEHUS U I0KA3aTEIbCTBRA,;

* IPUOOPECTH OMBIT BHITIOTHEHHSI IPOCKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO/Ia TIPH PEIICHUH 33]1a4 Ha BEIUMCIICHHS U JJOKA3aTEIbCTBA».

Conep:xanue 0CHOBHOTO 00111er0 00pa30BaHUs M0 Y4eOHOMY NMpeaMeTy

Apudmernka (3504.)
HarypajbHble yucia.

Harypanbnpiii psg. ecsatuuHas cucteMa cUHCIeHHS. ApudMeTHdecKkne IEHCTBUS C HaTypalbHBIMH 4Yuciamu. CBoOMCTBa apupMETHYECKHX
TIEUCTBUM.

Crenens ¢ HATypaJIbHBIM MTOKA3aTEIEM.

YucnoBble BbIpa)KEHUS, 3HaYCHHE YUCIOBOTO BbIpakeHUs. [lopsmok neicTBHII B YHCIOBBIX BBIPAXKEHUSX, HCIOJIb30BaHHE CKOOOK. Pemenue
TEKCTOBBIX 33714 apu(PMETUYECKIMHU CIIOCOOAMH.

Henurtenu u kpaTHble. CBOMCTBA U NpU3HAKHU AenUMOCTH. [IpocThie n cocTaBHbIe yncia. Pa3noxkeHne HaTypajabHOrO YKMCiIa HA TPOCThIE MHOXKHUTEIH.
JleneHue ¢ OCTaTKOM.
Apoon.

OO6b1xkHOBEHHBIE ApoOu. OcHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX IpoOeii. ApupMeTnueckue 1eicTBUs ¢ OOBIKHOBEHHBIMH JIPOOSIMU.
HaxoxaeHue 4acTu OT 1IeJ0r0 U IEJIOT0 10 €ro 4acTHu.

Hecstuunbie npodu. CpaBHEHUE AECATUYHBIX Apobei. Apudmernueckue IeHCTBUS ¢ JeCITHUYHBIMU Ipo0siMu. [IpencraBinenue neciTHIHON ApodH B
BHJIe OOBIKHOBEHHOM IpOOU M OOBIKHOBEHHOM B BUE JIECATHUYHOM.



[IpouieHTHI; HAXOXAEHUE MIPOLIEHTOB OT BEJIMYMHBI U BEJIMYUHBI 110 €€ npoueHTaM. OTHOLIEHUE; BbIpaXKEHUE OTHOLIECHHUS B MponeHTax. [Ipornopuus;
OCHOBHO€ CBOMCTBO ITPOIOPLUHU.

Pemenne TekcTOBBIX 33724 apu(PMETHUESCKUMHU CITOCOOaMU.

PanmnonajabHbIE UYHcaa.

[TonoxuTrenpHble U OTPULIATENIBHBIE YUCIIA, MOAYJIb YMCIA. MHOXKECTBO LENIBIX YACEN. MHOKECTBO palMOHAIBHBIX YHCEIT; PAMOHAIBHOE YUCIIO KAK
OTHOIIICHHE M/N, TJe m — IEJN0e YUCIIO, 1 — HATypaJibHOE Yrciio. CpaBHEHHE PAIMOHATIBHBIX YHCEl. Apru(METHUYSCKUE ACUCTBUS C PAIlHOHATbHBIMU
yuciamu. CBolcTBa apudMeTnueckux nercTBuii. CTEneHb ¢ 1eIbIM MTOKa3aTeIeM.

JlelicTBUTEILHBIE UM CJIA.

KBanpatublii kopeHb U3 unciia. KopeHs TpeTbeil cTeneHu.

[onsiTHe 00 HMPpPALHOHATBHOM dYHCIe. MppalMoHaIbHOCTh uHcda V2 M HECOM3MEpPUMOCTh CTOPOHBI M JHATOHATH KBajpara. JlecsSTHUHbIC
MPUOIHKEHUS HPPALMOHATIBHBIX YHCE.

MHOXeCTBO JCUCTBUTEIBHBIX YHCEN; NPEICTABICHUE JEHCTBUTEIBHBIX YHCEN B BHUAEC OECKOHEYHBIX JECATUYHBIX npoOeil. CpaBHEHHE
JNENUCTBUTEIBHBIX YUCE.

Koopaunatnas npsimast. M3o0paxeHnne 4nces TOYKaMu KOOPAMHATHON MpsMOoi. UHCTIOBBIE TPOMEXKYTKH.

HN3mepenusi, npudJInKeHusl, OLEHKH.

Pa3mepbl 00bEKTOB OKpY’KAIOIIEro MUpa (OT 3JIEMEHTAPHBIX YaCTHII 10 BCEICHHOM), UIMTENBHOCTD MPOILIECCOB B OKPYXaoIieM Mupe. BoiaencHue
MHOXuTeNs crernern 10 B 3amucu yucoa.

[TpubnuxeHHoe 3HAYCHHE BEIWYMHBI, TOUHOCTh MpuOMMkeHus. OKpyrieHHe HATypadbHBIX YHCENT U ACCATUYHBIX Apobei. [Ipukuaka m oleHka
PEe3yAbTAaTOB BBIUUCICHUN.

Aareopa (3154.)
Auredpanyeckue BbIPasKeHHS.

BykBeHHbIE BBIpaKEHUS (BBIPAXKCHHUS C MEpeMEHHbIMHU). UucI0Boe 3HaueHHWE OYKBEHHOTO BbIpaKeHHs. J[OMycTUMbIC 3HAUCHHS MEPEMEHHBIX.
[ToxcranoBka
BBIPOKECHHUI BMECTO TIepeMeHHBIX. [IpeoOpa3oBanre OYKBEHHBIX BBIPAKCHHH HA OCHOBE CBOMCTB apu(PMETHUYECKUX JeHiCcTBUI. PaBeHCTBO OYKBEHHBIX
BbIpaKeHUI. TOXKIECTBO.

Cremnenb ¢ HaTypaJbHBIM TOKa3aTelieM U ee cBoicTBa. OgHOWIeHbl U MHOrowieHbl. CTeneHb MHOrowieHa. CrojkeHue, BHIYMTaHHE, YMHOKEHHE
MHOTO4JIEHOB. DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBI U KBajpaT pasHocTu. @opmyna pasHoCTH kBaapatoB. [IpeoOpa3oBanume 1menoro
BBIPQXKEHHSI B MHOTOWIECH. Pa3iokeHHMe MHOTIOYJIECHOB Ha MHOXHUTEIW. MHorouseHsl ¢ oaHOMl mepeMeHHoul. Kopenb MHorowiena. KBaapartHsbiit
TpeaneH; PA3JI0KCHUC KBAAPATHOI'O TPCXWICHA HAa MHOXKUTCIIN.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO ayreOpanueckoil ApoOu. CrokeHHe, BHIYMTAHHE, YMHOXXEHUE, JIEJICHUE aireOpandecKux IpoOeH.
CremneHs C 1eJIbIM TTOKA3aTelIeM U €€ CBOMCTBA.

PanmonaneHble BeIpaXKeHUS M UX TIpeoOpazoBaHus. Jloka3aTeabCTBO TOKIECTB.

KBaaparueie kopHu. CBoiicTBa apu(METHYECKUX KBAJPATHBIX KOPHEH W WX NPUMEHEHHE K MPeoOpa30oBaHUIO YHCIOBBIX BBIPAKCHUH U
BBIUHCIICHUSIM.



YpaBHeHus.

VYpaBHeHue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHUs. CBOWCTBA YMCIOBBIX pAaBEHCTB. PABHOCHIIBHOCTH YpaBHEHUIA.

Jluneiinoe ypaBHenne. KBagpatHoe ypaBHeHue: (popmysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHEHMIA, CBOIAITUXCS K
JMHEWHBIM U KBaIpaTHBIM. [IpuMeps! penieHus ypaBHEHHH TpeTheil U 4eTBepTOil cTeneHu. Pemenne ApoOHO-paluoHaNbHBIX YpaBHEHUH.

VYpaBHeHME ¢ AByMsI IEpEMEHHBIMU. JIMHENHOE ypaBHEHNUE C IBYMS IEPEMEHHBIMU, IPUMEPHI PELICHNS YPAaBHEHUH B LEJIBIX YUCIIAX.

Cucrema ypaBHEHHUI ¢ IByMsI IIEpEMEHHBIMU. PaBHOCWIIBHOCTH cucTeM. CHCTEMBI ABYX JIMHEMHBIX YpaBHEHHI C ABYMs MEPEMEHHBIMU; pELICHHE
MOJICTAHOBKOM U cliokeHueM. [Ipumepsl pelieHus: CUCTEM HETMHEUHBIX YPaBHEHUH C JBYMS MEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/a4 aJIreOpanyeckKiuM CrocoOoM.

JlekapToBbI KOOPAMHATHI Ha MIIOCKOCTH. ['padmueckas nHTepnpeTalys ypaBHEHUs ¢ ABYMs IepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUs ¢ IBYyMs
MEPEMEHHBIMH; YTTIOBOM KOX(Q(QHUIMEHT MPSAMOMN; YCIOBHE MapauIeIbHOCTH NpsAMBIX. ['paduky mpocTeHIMX HENMMHEHHBIX ypaBHEHMMU: mapaboda,
runep0oi1a, OKpY>KHOCTb. I'padpuueckast HHTEpIIpeTalisl CUCTEM YPaBHEHUH C IByMs IEPEMEHHBIMH.

HepaBencrsa.

Yucnosble HEPAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OTHOM NEpEMEHHOM. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOU

nepeMmeHHoll. KBagpaTHble HepaBeHCTBA. CHCTEMBI HEPAaBEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIUHA
OcCHOBHbBIE TOHSATHS.

3aBucumocTu Mexay BenuuuHamu. [lonstue ¢yHkiuu. O61acTh ompenesneHrus U MHOXKECTBO 3HaueHud QyHkuuu. CrocoObl 3aaHus (yHKIUH.
I'padux ¢pynkumu. CoicTBa QyHKIMIH, uX oToOpakeHune Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH, OTPAXKAIOLIUX PEaTbHbIC MTPOIECCHI.
YucnoBble QyHKIUN.

OYHKIINH, ONMUCHIBAIONINE MPSIMYI0O U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, UX rpaduku u cBoiicTBa. JluHelHas QyHKkius, ee rpaduk u
cBoiictBa. KBangpatuunas ¢ynkuums, ee rpaduk u cBorictBa. CreneHHble QYHKIIMU C HATYpaJbHBIMHU TMOKa3aTensIMu 2 U 3, uX rpaduKu U CBOWCTBA.
I'paduku pyaxkuuu y =1 X |
YucnoBblie NOCTEAOBATEIBLHOCTH.

[ToHsITHE YMCIIOBOM TTOCIIEIOBATEIFHOCTH. 3aaHue TTOCIICIOBATEILHOCTH PEKYPPEHTHOM (popMyIioi u hopMyIioif JI-TO WiIeHaA.

Apudmerndeckas U reoMeTpudeckas mporpeccur. @opMyInbl J-TO 4YieHa apu(dMETHUECKOM M T€OMETPUUYECKOW MPOTrPEeCcCHUi, CYMMBI TEPBBIX 71
4yieHOB. M300paxkeHne WIeHOB apu(PMETHUYECKON U TeOMETPUYECKOW MPOTPecCHil TOUYKaMH KOOPAMHATHOW IIOCKOCTH. JIMHEHHBIM M 3KCIIOHEHIU-
anbHbINA poCT. CIIOKHBIE TPOLICHTHI.

BeposITHOCTB M CTAaTHCTHKA
OnucarejibHAsA CTATHCTHKA.

[IpencraBnenne AaHHBIX B BHJE TaOmuL, auarpamm, rpadukoB. CiydaiiHas W3MEeHYMBOCTh. CTAaTHCTUYECKHE XapaKTEPUCTUKU Habopa JaHHBIX:
cpenHee apupmMeTnieckoe, Merana, HauOobllee ¥ HauMeHblIlee 3HaueHus, pa3max. [IpeacraBienre o BHIOOPOYHOM UCCIIEIOBAaHUH.
Cay4aiinble COOBITHSI H BEPOATHOCTD.

[TonsiTie O CilydailHOM ONBITE W CIAydalHOM cOObITHH. YacTtoTa ciydailHOro coObITHs. CTaTUCTUYECKUM TOAXOA K TIOHSITHIO BEPOSTHOCTH.
BeposiTHOCTH TPOTUBOMOJIOKHBIX COOBITHI. JOCTOBEpHBIE W HEBO3MOXKHbIE COOBITHSA. PaBHOBO3MOXKHOCTH cOOBITHH. Kiaccuueckoe ompeneneHue
BEPOSITHOCTH.

Kom0unaropuka.



Pemenne koMOMHATOPHBIX 3a/1a4 iepeOopoM BapruaHToB. KoMOnHaTOpHOE TTpaBuiio yMHOKeHUs. [lepecTranoBku u hakTopual.

I'eomerpusi (2104.)
Haruasiainast reomerpust

Harnsgnele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TpsiMasi, OTPE30K, JIyd, Yros, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYT.
YeThIpexyroabHUK, MPSIMOYTOJIbHUK, KBaApaT. TpeyroibHUK, BUABI TPEYroJbHUKOB. [IpaBuiibHbIe MHOTOYTOJBHUKH. V300pakeHue reOMeTpUIEeCKUX
¢duryp. BzauMHoOe pacmosokeHne IByX MPSMBIX, IBYX OKPYKHOCTEH, IPSIMOM U OKPY>KHOCTH.

Jnuna orpeska, nomaHo. Ilepumerp MHOroyroysbHuKa. EnuHunbl usMepeHus JIMHbL. M3mMepeHue JUIMHBI OTPE3Ka, IOCTPOCHUE OTpe3Ka 3aJaHHON
JUTVHBI.

Buns! yrnos. I'pagycHas mepa yria. Mi3aMepeHue 1 NocTpoeHHE YIIOB ¢ IOMOIIBIO TPAHCIIOPTUPA.

[Monarue muomaan (urypsl, eAMHUIBI W3MEpeHus Iuiomanu. [lnomans NpsMOyrosibHMKa W IUIOMAAL KBaapaTa. [IpuOmmkeHHOE H3MepeHHe
iomazen ¢puryp Ha kierdatoir Oymare. PaBHoBenukue GUrypsi.

Harnsanaeie npencraBieHust 0 MPOCTPAHCTBEHHBIX (GUTrypax: KyO, mapajuienenumes, npu3Ma, nupaMuza, map, cdepa, konyc, nuauaap. M3zobpaxe-
HUE TPOCTPaHCTBEHHBIX Guryp. [lpumepsr ceuenuii. MHororpanHuku. [IpaBunabHbIE MHOTOTpaHHHMKH. [IpuMmepsl pa3BepTOK MHOTOTPaAaHHUKOB,
LWIMHPA U KOHYcA.

[Tonsitne o6bema; enuHUIBI 00beMa. OOBEM PSIMOYTOJIBLHOTO Mapajuieenuena, Kyoa.

[Tonsitue o paBeHnctBe ¢uryp. LlenTpanpHas, oceBas u 3epKaibHas cuMMeTpun. M300pakeHne CMMMETPUYHBIX Uryp.

I'eomerpuueckne Gurypsbl.

IIpsimble u yruibl. Touka, npsimasi, inockocTb. OTpe3ok, ayd. Yroia. Buas! yrios. Beprukanbhble u cMexHbIe yIubl. buccekTpuca yria.

[TapannensHble n nepecekaromuecs mnpsimble. IlepnenaukynapHbeie npsmble. Teopembl O NapaylIEIbHOCTH M MEPHEHIUKYISIPHOCTH MPSIMBIX.
IlepneHIuKynsp U HAKJIOHHAA K npsiMoi. CepelMHHBIN EPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOCTBa OMCCEKTPUCHI YIIIa U CEPETUHHOTO TEPIEHIUKYIAPa K OTPE3KY.

Tpeyronsuuk. Beicota, Meanana, GuccekTpuca, CpeaHss JIMHUS TPEyrojbHUKA. PaBHOOEIpeHHBIE U PAaBHOCTOPOHHHUE TPEYrOJbHUKH, CBOMCTBA U
MpPU3HAKH paBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCcTBO TpeyronbHrKa. COOTHOIIEHUS MEXIY CTOPOHAMU U
yriaamu TpeyroipHuka. CymMMa yriioB TpeyroibHUKa. BHenrnue yrisl TpeyronsHuka. Teopema ®Daneca. [logobue Tpeyronbsaukos. Ilpuznaku nmogo0us
TpeyronbHuKoB. Teopema Iludaropa. Cunyc, KOCMHYC, TAaHT€HC, KOTAHTE€HC OCTPOrO yIJia MPsIMOYTOJbHOTO TpeyrojbHuKa u yrioB oT 0 go 180°;
IIPUBEACHUE K OCTpOMY yriy. PemieHue npsMoyroibHbIX TPeyrojbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOpPMYyIIbl, CBSI3bIBAIOLINE
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOT0 M TOrO K€ yrija. PelieHne TpeyroapHUKOB: TEOpEMa KOCMHYCOB M TEOPEMA CHHYCOB. 3aMeyaTellbHbIC
TOYKH TPEYrOJIbHUKA.

YerpipexyronbHuk. [lapamienorpamMm, ero cBoicTBa M npu3Haku. [IpsMoyronpHUK, KBaapaT, poMO, UX CBOMCTBA M MPU3HAKH. Tpamnerus, CpeaHss
JIMHUSA Tpaneluu.

MHoroyronasHuK. Beimykiible MHOrOyronbHuKH. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [[paBHIIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTtb 1 kpyr. [lyra, xopna. Cekrop, cermeHT. LleHTpalibHbIi yros, BIUCaHHBIN yroJl; BeIMYMHa BIMCAHHOIO yria. B3anMHoe pacrnosioxenne
NpAMOM M OKPYKHOCTH, JIByX OKpyx)HOcTed. KacarenbHas u cekyllas K OKpYKHOCTH, UX CBOWCTBA. BNHMcCaHHBIE W ONMHUCAHHBIE MHOTOYTOJIbHUKH.
OKpy’KHOCTb, BIIMCAaHHAs B TPEYIOJbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO TPEYroJbHUKA. BIMCaHHBIE M ONHCAHHBIE OKPYXHOCTU MPAaBUIBLHOTO
MHOI'OYTOJIbHUKA.

I'eomerpuueckue mpeobpazoBanus. [lonstue o paBeHcTBe ¢uryp. [loHsTHE O NBMKEHHUHU: OCeBas M LEHTPajbHAs CHMMETpPUH, MapauIeIbHbIA
nepeHoc, nmoBopot. [lorstue o mogobun Guryp u roMoTETUH.



[TocTpoeHns ¢ TOMOLIBIO HUPKYJIS U IMHEUKU. OCHOBHBIE 33/1a4M Ha ITOCTPOEHHUE: JIEJIEHUE OTPE3Ka MOI0jaM; MOCTPOECHUE YIJIa, PAaBHOTO JAHHOMY;
MOCTPOCHHE TPEYrojbHUKA MO TPEM CTOPOHAM; MOCTPOEHHUE MEPIEHAMKYIIpa K MPSMON, MOCTPOCHHE OUCCEKTPUCH yIJIa, AEJICHHUE OTpe3Ka Ha n
PaBHBIX YacTeu.

Pemienue 3a1au Ha BRIYHCIICHUE, IOKA3aTEIHCTBO U TIOCTPOCHUE C HCIIOIb30BAHUEM CBOMCTB U3yUYEHHBIX QUTYD.

HN3mepeHue reoMeTpu4ecKHX BeJIUYHH.

Jnuna orpeska. PaccTostHue oT TOUKM 10 NpsAMOM. PaccTosiHue Mexay napajuieabHbIMU IPSIMBIMH.

[lepumeTp MHOTOYTOJILHUKA.

JnuHa OKpYXKHOCTH, YUCIIO JI; JUIMHA TYTU OKPYKHOCTH.

['panycHas mepa yriia, COOTBETCTBUE MEXAY BEJIMYMHON LIEHTPAIBHOIO yIila U JJINHOM AYrd OKPYHOCTH.

[Tonsitue miomann 1ockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue (urypsl. [lnomaas npsimoyronbHuka. [lnomanu napasienorpamma,
TpeyrojabHuKa U Tpaneun. [Inomanps MEOroyronsHuka. [Inomane kpyra u miomaas cekropa. CoOOTHOLIEHUE MEXKAY TUIOIMIAISIMU TOT00HBIX (Uryp.

Pemenue 3a1a4 Ha BEIYMCIICHUE U JOKA3aTEIbCTBO C UCTIOIb30BAaHUEM U3YUEHHBIX (POPMYII.

Koopaunarsi.

YpaBnenue npsimoit. KoopanmHatel cepeannbl otpe3ka. DopMyra pacCTOSHHUS MEXIY ABYMSI TOYKAMU TIJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.
BekTopsl.

JlnmuHa (Moayib) BekTopa. PaBeHcTBO BekTOpoB. KomrHeapHbie BekTophl. KoopanHaTel BekTopa. Y MHOXKEHHE BEKTOpA Ha YUCIIO, CyMMa BEKTOPOB,
pazyioKeHUe BEKTOpa Mo JBYM HEKOJUIMHEapHbIM BekTopaM. CKaIsipHOE MPOU3BEICHUE BEKTOPOB.

Jlornka u MHOKeCTBa

TeopeTHKO-MHOKeCTBEHHbIE IOHATHS.

MHOKeCTBO, 2IEMEHT MHOXKECTBA. 3aJlaHHEe MHOXKECTB MEPEUUCICHUEM AJIEMEHTOB, XapaKTepUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE 0003HAUYEHUS
YUCIIOBBIX MHOXECTB. HyCTOC MHOXECTBO U €10 0603Ha‘-IGHI/I€. HOI[MHO)KGCTBO. OG’bGI[I/IHCHI/IC " IEPCCCUCHUC MHOXKCCTB.

NnmocTpaiius OTHOIEHU MEXAY MHOKECTBAMM C TTIOMOIIBIO 1UarpaMm Jilsiepa — BeHHa.
JIeMEeHTBhI JIOTUKH.

Omnpenenenne. AKCMOMBI U TeopeMbl. JlokazaTenscTBO. Jloka3aTenbCTBO OT MpoTUBHOTO. Teopema, oOpaTtHas maHHou. [Ipumep u KOHTprIpuMEp.

Iloustue o PAaBHOCHUIIBHOCTH, CIICAOBAHUH, yHOTp€6JIeHI/Ie JIOTUYCCKUX CBA3O0K, €CJIKM TO B TOM U TOJIBKO B TOM CJIy4dac, JIOTHYCCKUC CBA3KU U, UJIU.

MaTteMaTHKa B HCTOPUYECKOM Pa3BUTHH

Ucropust hopmupoBaHus MOHATHS YHCIA. HATypaJIbHBIE YUCA, JPOOH, HEJOCTATOYHOCTh PAIlMOHATBHBIX YHCEN ISl TEOMETPUIECKUX U3MEPEHUH,
uppanroHanbHble yncia. CTapuHHBIE cUCTeMbl 3amucu uuced. /[pobu B Basunone, Erunte, Pume. OTkpbiTHE necsTHUHBIX ApoOeit. CtapuHHBIE
cucteMbl Mep. JlecsaTuanbie IpoOu U MeTpuiecKas cucreMa Mep. [losiBinerue oTpunareabHbix yucen u vy, JI. Marautkuii. JI. Ditnep.

3apoxaeHue anreOpsl B Henmpax apudmeruku. An-Xopesmu. Poxxnenne OykBeHHou cumBosuku. [1. depma, @. Buer, P. [lekapt. UcTtopus Bompoca o
HaxoXXJIeHnH (popMyI1 KopHer anreOpandecKux ypaBHEHUH, HEPA3pPEIIUMOCTh B pauKaliax ypaBHCHHH CTenieHH, OombIeit yetoipex. H. Tapranbs, [[x.
Kapnano, H. X. Ab6ens, 3. l'anya.

N3ob6perenne MeTona KOOPIMHAT, MO3BOJISIOUIETO MEPEBOIUTh FeOMETpUUECKue 0O0BbeKThl Ha sA3bIK anreOpsl. P. Jlexapt u I1. @epma. IIpumeps
Pa3IMYHBIX CUCTEM KOOPAMHAT Ha IJIOCKOCTH.

3anaua Jleonapmo [Muzanckoro (Pubonayun) o kposnnkax, yrcia Pudonayun. 3aaaya o maxMaTHOMR JTOCKE.



Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe A€o, azapTHbie Urphl. [1. @epma u b. [lackans. S. bepnynnu. A. H. Konmoropos.

Ot 3emnemepust k reomerpuu. I[ludarop m ero mkona. Panec. Apxumen. IlocTpoeHue NpaBUIBHBIX MHOTOYTOJBHUKOB. TpHCEKIMs yria.
Ksagparypa kpyra. YaBoenue kyba. Ucropus umcna 1. 3omoroe ceuenue. «Hauama» Eskmupa. JI. Ditnep. H. U. Jlo6aueBckuii. Mictopust mstoro
IIOCTYJIaTa.

Codwuzmsbl, mapaoKCHI.

Pe3zepB Bpemenn — (100 uacoB u3 8754acoB)

TemaTuyeckui mjiaH

Kadacc
Ne Tema KonnyecTBo yacoB
1 | HatypayibHble Uyncia 1 MIKaJIbI. 15
2 | CinoxxeHHe U BRIYMTAHUE HATypaIbHBIX YUCE. 20
3 | YMHOXEHHUE U JiefIeHHe HAaTypalbHbBIX YHCE. 23
4 | ITinomanu 1 00BEMBEL. 13
5 | OObIKHOBEHHBIE IPOOH. 26
6 | Hecstuunsie qpodu. CrnokeHre U BBIYUTAHHUE JECATUIHBIX JPOOCH. 15
7 | YMHOXEHUE U JIeJICHHUE JECITHUHBIX IPOOCii. 24
8 | IHCTpyMEeHTHI U1 BEIYUCICHUH U N3MEPEHUH. 15
9 | IloBTopenue. Pemenue 3amay. 17
10 | Pezeps. 7
Bcero 175
1B1acc
No Tema KonunuecTBo yacoB
1 [ToBTOpEHME Kypca MaTeMaTUKH S Kj1acca. 2
2 JlenuMocTh uucenn. 20
3 CroxeHue ¥ BEIUUTAaHHUE Ipo0eli ¢ pa3HbIMU 3HAMECHATEIISIMH. 22
4 YMHOXEHVE ¥ 1nejieHre OOBKHOBEHHHX IpOoOelr. 32
5 OTHONICHUS ¥ TIPOTTOPIIHH. 20
6 [los10kUTENBHBIE U OTPULIATEIBHBIE YUCIIA. 12
I ClioKeHue ¥ BBIUUTAHUE MOJI0KU TEIbHBIX U OTPULIATEIBHBIX YUCE. 12




8 YMHOXEHUE U JCJICHHE MTOJI0KU TEIbHBIX U OTPUIIATEIBLHBIX YHCE. 13
9 Pemenue ypaBHeHHH. 15
10 KoopauHatsl Ha TIOCKOCTH. 12
11 HToroBoe nmoBTOpEeHNE Kypca MaTEMaTHKN 5—6 KI1accoB. 10
Bcero 175
Kinacc (aareopa)

No | Tema KonnuecTBo yacos

1 | Iosropenue. 4

2 | BelpaxkeHus1, TOKJeCTBa, YpaBHEHHUSI. 18

3 DYHKINH. 11

4 CreneHb ¢ HaTypaJIbHBIM TOKA3aTEIEM. 12

5 | MHorousneHsl. 17

6 | PopMyIbl COKPAIIEHHOTO YMHOXKEHHUS. 20

I Cuctembl TMHEHHBIX YpaBHEHUH. 14

8 [ToBTOpEHME. 9

Bcero 105
7 knacce (reomMeTpus)

Ne | Tema KoJsnuecTBo 4acoB

1 HauanpHbie reomeTpruecKue CBEACHUS. 12

2 | TpeyroiabHHKH. 14

3 [TapannensHbIC IPSIMBIC. 14

4 COOTHOIICHUS MEXKTy CTOPOHAMH ¥ YTJIAMH TPEYTOJIbHUKA. 20

S [ToBTOpEHue. 10

Bcero 70
RBnacc (anredpa)

No | Tema KonnyecTBo yacoB

1 [ToBTOpEHME. 3

2 | AnreOpanyeckue apoOu. 22

3 KBanparuunas ¢pynknus. Oyaxiwst y=k/x. 14

4 @yHkuus Y= .CBoiCcTBa KBaJpaTHOTO KOPHSI. 12

5 KBanparusie ypaBHEHUSI. 21




6 JlelicTBUTEIIbHBIC YHCIIA. 13
7 | HepaBeHncraa. 10
8 O6o0maromee mTOBTOPEHUE. 10

Bcero 105

Bimacc (reomerpus)

Ne | Tema KonunuecTBo yacoB
1 | YerblpexyrojJbHUKH. 14
2 [Tmomans. 14
3 | [lonoOue TpeyroibHUKOB. 19
4 OKpYXHOCTb. 17
5 | UToroBoe nmoBTOpeHUe. 6

Bcero 70

9 kiacc (anareopa)

Ne | Tema KonunuecTBo yacoB
1 KBagparnunas GyHkims. 23
2 YpaBHEHNS U HEPABEHCTBA C OJTHOM MEPEMEHHOM. 14
3 YpaBHEHUs 1 HEPABEHCTBA C JIBYMs ITEPEMEHHBIMU. 18
4 | ApudmMerndeckas ¥ TEOMETPUIECKas TPOTPECCUH. 15
S5 | DneMeHTH KOMOMHATOPUKH M TEOPHH BEPOSTHOCTEH. 13
6 HroroBoe moBTOpEHME 22

Pemenue 3anay no xypey VIl — IX xnaccos.

Perrenue TpeHnpoBouHbIX 3amaanuil (moaroroska kK ['MA) (194)

Bcero 105

Rmacc (reomerpusn)

Ne | Tema KonunuecTBo yacoB
1 BexkTopsl. 9
2 Meroa koopAuHaT. 10
3 CoOTHOIIICHUS MEXKTy CTOPOHAMH M YIIIaMH TpeyrojbHuKa. CKalsspHOE 11




MIPOU3BEICHNE BEKTOPOB.

4 | JIlnuHa OKpYKHOCTH U IUIOIIAJb KpyTa. 12
5 JIBmokeHUE. 8
6 | HauanbHble CBEICHUS U3 CTEPEOMETPHH. 8
I 006 akcroMax reoOMEeTPHH. 2
8 [ToBTOpEHME. 10
Bcero 70




