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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpaMma cocTaBiieHa B COOTBETCTBHM C OCHOBHBIMHU MOJIOKEHUsIMH DeliepalibHOTO Tocynap-
CTBEHHOTO CTaHjapra obmero oOpa3oBanusi u TpeboBaHusiMu [IpumMepHoOil 00pa3oBaTebHON POTrPaMMBI
cpenHero odmiero oopa3oBaHus.

Peanuzyercs Ha OCHOBE CIEAYIOIIUX JOKYMEHTOB :

1. Ilporpamma asis oG1ieo0pa3oBaTeNbHBIX IIIKOJI, TMMHA3UH, auieeB: Maremarnka, 5 — 11 k1. / Coct. .M.
Kysnenora, H.I'. Munmtok. / 4-e usn., crepeotun. M.: Ilpoda, 2004.

2. Tlporpamma 1o anrebpe ¥ Hayajgam MareMaTH4eckoro anamuza, 10—I11 kmacc (yriyOJ€HHBIA yPOBEHB),
A.I'. MopakoBuu. /IIporpammsl. MatemaTrka. 5-6 kinaccel. Anredpa. 7-9 kiaccel. Anredpa u Havaja Mare-
Matuueckoro ananmza. 10-11 kmacesl. U.U. 3ybapesa, A.I'. Mopakosud, M, Muaemo3una, 2011/. Yroyonén-
HBI YPOBEHb.

3.CrangapT OCHOBHOTO 00I11er0 00pa3oBaHus IO MaTEMaTHKE.

[Iporpamma cootBeTcTBYeT yueOHUKaM Mopoxosuu A. I'. AnreOpa u Hadana aHaim3a. 10-11 kmac-
cel: yueOnuk / A. I'. Mopakosud. - M.: Muemo3una, 2010., 'eomerpus, 10-11: yue6. Jlnsa obmeodpaszosar.
VYupexnaenuii: 6a3oBbiii u npodui. ypoBuu / JI.C. Aranacsn, B.®. byry3os. C.b. Kagomues u ap. — 17-e
u3na. — M.: Ilpocsenienue, 2014

YpoBeHb 0CBOCHHSA IPOTPaMMBI - YIITyOIEHHBIN

Menu:

N3yuenre MaTeMaTUKy B CTApIICH IKOJIE HA YIITyOJIEHHOM YPOBHE HAIIPABJICHO HA JOCTHXKEHHE CIIEIYIO-
[IUX LIEJIEN:

e @opMHpPOBaHHE I[CHTPAIbHBIX MATEMATHUYCCKUX MOHATUH (YUCIIO, BEIMUMHA, reoMeTprueckas pu-
rypa, mepeMeHHasi, BEpOsITHOCTh, (YHKIIMA), 00ECIIEUNBAIOIINX MPEEMCTBEHHOCTh M TEPCIIEKTHB-
HOCTb MaTeMaTHYeCKOro o0pa3oBaHus O0y4arOIINXCs;

e [loaBeaenue yyammxcs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aHMMOCBSI3U MAaTEMATUKHU U
OKPY>KaIOIIIEeT0 MUPA, TOHUMAaHUE MaTEMATUKH KaK YacTHU OOIIEeH KyJIbTyphl YEJIOBEUECTBA;

e Pa3BuTHe MHTEIIEKTYAIHHBIX U TBOPUYECKUX CITOCOOHOCTEH y4aluxcsi, MO3HaBaTEIbHON aKTHBHO-
CTH, UCCJIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS], UHTEpECca K U3yYEHUIO MaTeMaTHKY;

e ¢dopmupoBanne GyHKIIMOHAIBHON MaTeMaTHYE€CKONH TPaMOTHOCTU: YMEHHE pacro3HaBaTh MaTeMa-
TUYECKUE ACTEKThI B PEANbHBIX )KMU3HEHHBIX CUTYAIUSX U MPH U3YYCHUU JIPYTUX Y4eOHBIX MpeamMe-
TOB, TIPOSIBJICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POopMyIupoBaTh UX HA S3BIKE MAaTEMATHUKU U
C0371aBaTh MAaTEMATHUYECKUE MOJIENU, TPUMEHATh OCBOCHHBIM MAaTeMAaTHUECKUI anmapar ISl pelie-
HUS MPAKTUK — OPUEHTUPOBAHHBIX 3aJ1a4, UHTEPIPETUPOBATh U OIEHUBATH MOJYyYEHHBIE pe3yIbTa-
THI.

Mecto yuyeOHOro npeamera «MaremaTuka» B y4eOHOM IIaHe

B yueOHoM mnaHe Ha m3ydeHuun mMatematuku B 10 — 11 kiaccax Ha yriyOJ€HHOM YpOBHE OTBOJUTCS [
yueOHBIX YacOB B HEJIEIO B TEUEHHE KaXI0T0 Tofa 00y4ueHus, Bcero 476 y4eOHbBIX YacoB.

IInanupyemble pe3yabTaThl 0OCBOCHHA y4eOHOro npeamera « MaremaTtukay»
OcBoenne yueOHoro npenmera «MaTemaTtuka» JOKHO oOecreunBaTh JOCTHKEHHE Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHus CIEIYIOIUX METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

METAIIPE/IMETHBIE PE3VJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS TPOrpaMMbl Y4eOHOTO

npeamMera «MaremMaTukay XapakTepu3yIOTCs OBJIQJICHUEM YHUBEPCATBHBIMU HO3HABAMENbHBIMU OeliCMEU-
AMU, YHUBEPCATTbHLIMU KOMMYHUKAMUBHBIMU OEliCIBUAMU, YHUBEPCATIbHLIMU PESYIAMUEGHBIMU 0eliCEUs-
MU.

YHUBepcallbHbIC O3HABATEJIbHBbIE ICHCTBHSI, 00ecTIeYnBalOT (HOpMUpPOBaHHE Oa30BbIX KOTHUTHBHBIX IPO-
11eccoB 00y4Jaromuxcsi (OCBOCHUE METOJIOB ITO3HAHHS OKPYKAIOLIEro MUpa; MPUMEHEHHE JIOTHYESCKUX, UC-




CIIEZIOBATEIILCKUX OTEepallHii, yMCHHI paboTaTh ¢ HHbOpMaIIHE)

bazoevie nozuueckue oeiicmeus:

- BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIC TPU3HAKU MATEMAaTUYECKUX O0BEKTOB, MOHATHUN, OTHOLIIE-
HUN MKy NOHATHAMH; POPMYIHUPOBAThH ONPEAEICHUS OHATUI; yCTaHABINBATh CYIIECTBEHHBIIN MPU3HAK
KJIacCHU(UKALIUU, OCHOBAHUS JIJIs1 OOOOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOJIMMOTO aHAIIN3A,

- BOCIPUHUMATh, (POPMYIIMPOBATH U IPEOOPA30OBHIBATH CYK/ICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHEIE,
€IMHUYHBIE, YACTHBIE U OOLIHUE; YCIOBHBIE,

- BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEUUs B (paKkTax, JaHHBIX, HAOIIO-
JIEHUSAX U YTBEPKIACHUSX; IpeajiaraTh KpUTEPHUH JJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIL;

- JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUECHUH,
YMO3aKJIFOUCHUH 10 aHAJIOTHUH;

- IPOBOJUTH CAMOCTOSATEIBHO JOKa3aTebCTBA MATEMATUUECKUX YTBEPXKJIEHUH (TIPSMBIE U OT IPOTUBHOTO),
BBICTPAMBATh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK]IE-
HUS ¥ BBIBOIBL;

- BEIOMPATH CIIOCO0 perieHus yaeOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS, BRIOUPATH
Haubosee MOAXOIAUINNI ¢ yUETOM CaMOCTOSATEIBHO BbIICJICHHBIX KPUTEPHEB)

Bazosvle uccnedosamenvckue oelicmeus:

- UCTIOJIH30BATh BOIIPOCHI KAaK MCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS; (OPMYIIMPOBATH BOIIPOCHI, (PHK-
CHPYIOIIIUE POTUBOPEUHNE, IPOOJIEMY, YCTAaHABIIMBATh HCKOMOE H JJaHHOE, (POPMHUPOBATH THIIOTE3Y, apry-
MCHTHPOBATH CBOIO IMO3UIIUIO, MHCHHUC,

- IPOBOJIUTH CAMOCTOSITEIPHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHKE M0 YCTAHOBJICHUIO OCOOCH-
HOCTEl MaTeMaTHIECKOI'O O6’I)€KTa, SABJICHUS, ITPOLECCA, BBIABIICHHUIO 3aBHCUMOCTEN MCKOY O6T)CKTaMI/I, SAB-
JICHUSIMH, TIPOLIECCAMMU;

- CaMOCTOSITEIBHO (POPMYJIUPOBATH 000OIIEHUS ¥ BBIBOBI IO PE3YJIbTaTaM MPOBEASHHOTO HAOIIOICHUS,
WCCJICIOBAHMSI, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yIbTaTOB, BBIBOJAOB U 0000IIEHUII;

- IPOTrHO3UPOBATHE BO3MOKHOC Pa3BUTUC IMTPOLECCA, a TAKIKC BbIIBUTaTh MIPCATIOJIOKCHHA O €0 Pa3BUTHUU B
HOBBIX YCIIOBHUSX

Paooma c ungpopmayueii:

- BBIXIBJIATH I[e(l)I/IHI/ITBI I/IH(i)OpMaHI/II/I, JaHHBIX, H€O6XOHI/IMI>IX IJIs1 OTBETA Ha BOIIPOC U IJIA pCIICHUSA 3aa-
qH;

- BBI6I/IpaTI) I/IH(i)OpMaHI/IIO 13 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATb, CUCTEMATU3UPOBATL U HH-
TEPIPETUPOBATh UH(OPMALIMIO PA3IMYHBIX BUIOB U (POPM IpPECTaBICHHUS;

- CTPYKTYpUPOBATh HH(POPMAIIUIO, PEJCTABIATE €€ B Pa3IuUYHbIX (hOpMax, HIUTFOCTPUPOBATH TPadUIeCKu;
- OLIEHUBATh HAJEKHOCTh MH(OPMAIIUH 110 CAMOCTOATENBHO C(HOPMYTUPOBAHHBIM KPUTEPUAM

2) YHusepcanvbHble KOMMYHUKAmMUGHbIE Oeticmsust, 00ecneuusaiom chopmupo8aHHOCmb COYUATbHBIX
HABBIKOB 00YUAIOWUXCHL.

Obwenue:.

- BOCIPUHUMATh U GOPMYIUPOBATH CYKIEHHS B COOTBETCTBHH C YCIOBUSIMU U LENISIMU OOLIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 110
XOJly peIlIeHHs 3a7a4l, KOMMEHTHPOBATh IOJYyYEHHBIN PE3yJIbTaT;

- B X0JIe OOCYKICHHSI 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI, TPOOJIEMBI, pelIaeMoii 3a1a4H,
BBICKA3bIBATh UJE€HU, HAIICJIICHHBIC HA ITOUCK pemeHI/m; COITOCTAaBJIATH CBOU CY)KI[eHI/IH C CY)K)IGHI/ISIMI/I }IpyFI/IX
Y4aCTHUKOB JHANIora, OOHApYKUBATh Pa3IU4Ke U CXOACTBO MO3UIIHIL; B KOPPEKTHOU (hopme hopMynupo-
BaThb paSHOFJ'IaCI/IH, CBOH BOSp&)KCHI/ISI;

- IPE/ICTABIIATH PE3YIbTAThI PEIICHHS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMUS, POCKTA; CAMOCTOSATEIHHO
BBIOMpaTh OpMAT BBICTYILICHHUS C YIETOM 3a/1a4 MPE3CHTAMN U 0COOCHHOCTEH ay TuTOPUHI

Compyonuuecmeo:

- IOHUMATh U UCIIOJIb30BaTh MIPEUMYILECTBA KOMaH/IHOW U MHUBH Iy IbHON pabOTHI PU pelIeHu: yueo-
HBIX 3a]1a4; IPUHUMATh LI€JIb COBMECTHOM EATEIIbHOCTH, IIJIAHUPOBATh OPraHU3aLNI0 COBMECTHOM paboTHhl,
pacrpenensaTb BUabl paboT, JOrOBapUBATHCS, 00CYKIAaTh MPOIIECC U pe3yabTaT padoThl; 06001IaTh MHEHUS
HECKOJIBKHX JTIOACH;



- Y4aCTBOBATh B I'PYIIIOBEIX opMax paboThI (00CYXAeHHS, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBI» U HHBIC);
BBITIOJIHATH CBOKO HaCTh pa6OTI>I U KOOPAMHUPOBATH CBOU HeﬁCTBHH C APpYIrvuMHU WICHAMU KOMAaH/bI; OLICHU-
BaTh Ka4eCTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aH-
MOJEHUCTBUSA

3) Yuueepcanvnvie pecynamuensie oeticmeaust, 0becneuugarom Gopmuposanue cCmvlcio8bix YCmMaHo80K U
JHCUSHEHHBIX HABLIKOG TUYHOCMU

Camoopzanuzayus:

- COCTABJIATH IUIaH, AITOPUTM PELICHHS 33aa4H, BHIOUPATh CIIOCO0 PElIeHHUs C yIETOM UMEIOIIUXCS pecyp-
COB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApPHAHTHI PELICHH ¢ yuE€TOM
HOBOH HH(pOpMaIH

Camokonmpony:

- BJIaJICTh HaBbIKAaMH MTO3HABATEIBHOMN PeQIIEKCUU KaK OCO3HAHUS COBEPILAEMBIX JEHCTBUN M MBICITUTEb-
HBIX TPOIIECCOB, UX PE3YJILTATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoLiecca U pe3yib-
TaTa pelIeHNs MaTeMaTH4YeCKOH 3a1auu;

- IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTD MIPH PEIICHUU 33]1a4l, BHOCUTH KOPPEKTHUBHI B J€5-
TEJIHOCTh HA OCHOBE HOBBIX O0OCTOSITENIHCTB, JAHHBIX, HAHICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBUE Pe3ybTaTa LIeJIH U YCIOBUSAM, OOBSICHATH MPUUYMHBI TOCTHKEHUS WIH HEAOCTU-
YKEHUS pe3yNbTaToB JAEATEIbHOCTH, HAXOAUTh OIINOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY

MECTO YUYEBHOI'O KYPCA «Aaredpa n Hayajia MaTeMaTH4Yeckoro anainusa» B YUHEBHOM
IUIAHE

Cornacno yuebHomy 1uiany B 10—11 kimaccax u3ydaercst yueOHBI Kypce «Airedpa u Hadaina MaTeMaTHie-
CKOT'0 aHaJIn3a», KOTOPbIH BKIJIIOYaeT B ce0sl ClIeAyIOIINe OCHOBHbIE pa3/iesibl coaepkanus: «Hucna u Bel-
YHCIICHUS», «Y paBHEHUS U HEPaBEHCTBaY, «DyHKIMHU U rpadukny, «Hagama MaTeMaTndeckoro aHajan3ay u
«MHOeCTBa U JIOTUKA»

B y4ue6HOM I1aHe Ha M3ydeHHe Kypca areOpsl M Hadal MaTeMaTH4eCcKOro aHalIn3a Ha yriIyOnEéHHOM
YPOBHE OTBOJIUTCS HE MEHee S yueOHbIX 4aca B Heziento B 10 kitacce u S5 yueOHbIX yaca B Heaemnto B 11 kiac-
ce.

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHIS [TPUMEPHOI PABOYEI ITPO-
I'PAMMBI KYPCA

OcBoeHnue yaeOHOTO Kypca «Anredpa u Hayajla MaTeMaTH4eCKOTO

aHaJIM3a» Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus JOMHKHO 00ECTIeUnBaTh JOCTHKEHHUE CIIETYOIINX
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIIHTATOB:

10 kacc

Yucna u éviuucnenusn

- OnepupoBaTh MOHITUSMU: PAIIHOHATLHOE U IEHCTBUTEIBHOE YUCIIO0, OOBIKHOBEHHAS U ICCATHYHAS IPOOb,
HPOIICHTHI

- BeimonHATE apudMeTHYecKre onepannuy ¢ paiHoOHaTbHBIMU U IEHCTBUTELHBIMU YHCIIaAMHU

- BeInmonHATE NpubIMKEHHBIE BBIYMCICHHUS, HCIIONB3YsI IPaBHUiIa OKPYTJICHUS, eNIaTh MPUKUIKY U OLICHKY
pe3yJibTaTa BEIYMCIECHUN

- OnepupoBaTh MOHATUSAMU: CTENICHb C IENIBIM MIOKa3aTeIeM; CTaHAapTHas (hopMa 3anucu AeHCTBUTEIHLHOTO
qrcia, KOpeHb HATYPAIbHOM CTETIEHH; MCIIOJIb30BaTh MOIXOASIIYIO (popMy 3ammuch AeHCTBUTEIHHBIX YHCET
JUIS peUIeHUs] IPAaKTUYECKUX 3a/1a4 U IPECTABICHUS JAHHBIX

- OnepupoBaTh NOHATHAMH: CHHYC, KOCHHYC U TAHT'€HC ITPOM3BOJIBHOTO YIJIa; NCIIOIB30BaTh 3AIHUCh TPOU3-
BOJIHOTO yTJIa 4epe3 0OpaTHbIC TPUTOHOMETPHUECKUE (PYHKITHH

Ypaenuenusn u nepagencmea

- OnepupoBaTh MOHATUSAMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; 11€J10€, pallMOHAIbHOE, HPPALMOHATIEHOE
YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

- BoimonHsATe mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH U pelaTh TPUTOHOMETPUUECKHUE ypaBHe-



HUS

- BeimonHsATs IpeoOpazoBaHus IENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX BRIPAKEHUHN U pEIIaTh OCHOBHBIC
TUIIBI LEJBIX, PAllMOHATBHBIX U UPPALMOHAIILHBIX YPaBHEHUI 1 HEPABEHCTB

- [IpuMeHsTh YpaBHEHHSI U HEPABCHCTBA [Tl PEIICHUS MaTEMaTHYECKHX 3a71a4 U 3a7a4 U3 Pa3INdHbIX 00J1a-
CTEl HAyKHU U peajbHOM KU3HU

- MonenupoBaTh peaibHbIe CUTYAI[UU Ha S3BIKE anreOphl, COCTABIATH BRIPAKEHUS, YPAaBHEHU S, HEPABCHCTBA
10 YCIIOBUIO 33J1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICIIH C UCIIOJIB30BAaHUEM alllapara ajareopbl

Dyukyuu u cpaguxu

- OnepupoBaTh NOHATUAMU: PYHKIMS, CIIOCOOBI 3a1aHusl (PyHKIMH, 001aCTh OIPEEICHHUS U MHOXKECTBO
3HaYeHU! PyHKUUH, rpaduK QyHKIIMH, B3AUMHO OOpaTHBIE (PYHKITHH

- OnepupoBaTh NOHATUAMU: YETHOCTh U HEUYETHOCTD (DYHKIMHU, HYIH QYHKIMH, IPOMEKYTKU 3HAKOIIOCTO-
SIHCTBA

- Ucnionws3oBath rpaduku GyHKIUHA 71 PEIICHHs YpaBHCHUM

- CTpouTh 1 YUTaTh rPpaUKN JIUHEHHON QYHKIINH, KBaJpaTHIHOW (PYHKIINH, CTETIEHHON (D)YHKIIUH C LEJIBIM
IIOKa3aTeseM

- Ucnonb3oBath rpaduku GyHKUMNA U1 HCCIIEI0OBaHUS MPOLIECCOBU 3aBUCUMOCTEN MPH PELIEHUHN 33]1a4 U3
JPYTruX y4eOHBIX MPEAMETOB U PEabHOM KHU3HH; BbIpaXaTh (JOpMyIaMU 3aBUCUMOCTH

MEXly BEIMYMHAMHU

Hauana mamemamuueckozo ananusa

- OnepupoBaTh MOHATUSAMU: TIOCTIEA0BATEIBHOCTh, apU(METHUYECKasi U FTeOMETPHUECKas IPOrpeccuun

- OniepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBAIOIIAas TeOMETPUIECKAs MPOTPECCHSI, CyMMa OECKOHEYHO
yOBIBaIOLIEH reOMETPHUUECKON TPOrPEeCcCUu

- 3a/1aBaTh MOCIIEOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU

- cnionb30Bath CBOMCTBA MOCIEIOBATENLHOCTEH U IPOTPECCH TSl PELICHUS pealbHbIX 3a/1a4 MPUKIIATHO-
ro Xapakrepa

Mmuooscecmea u no2uKa

- OnepupoBaTh NOHATUSMU: MHOYKECTBO, ONEPALlH HAJl MHOKECTBAMU

- Ucionp30BaTh TEOPETUKO MHOKECTBEHHBIN anmapar Jjisl OMMCAHUs PeaIbHBIX MPOIIECCOB U SIBJICHUH, TIPU
pelleHuH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB

- OnepupoBaTh MOHATUSMU: OIIPECIICHUE, TEOpEMa, CIECACTBUE,

JI0Ka3aTelIbCTBO

11 xaacc

Yucna u eéviuucienus

- OnepupoBaTh MOHATUSMU: HATYPAIbHOE, LIEJI0€ YUCIIO; UCIIO0Ib30BaATh MPU3HAKU JEIUMOCTHU LEIbIX YUCEIL,
pasnoxceHHe quciia Ha HpOCTI)Ie MHOXUTCIIN OJI51 peH_IeHI/IH 3a1a4

- OnepupoBaTh NOHATUEM: CTENEHb C PAIlMOHAILHBIM MTOKa3aTelIeM

- OnepupoBaTh MOHATUSAMU: JIOrapu(dM dKciia, 1eCATUYHbIE U HaTypaJbHbIE JorapudMbl

Ypaeuenusn u nepasencmea

- [IpumeHsTH CBOICTBA CTETIEHU JUIsI TPe0Opa30BaHus BBIPAKEHHI; ONIEPHPOBATH OHATHAMM: MTOKa3aTeb-
HOE YpaBHEHHE U HEPABEHCTBO; pelIaTh OCHOBHBIE TUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB

- BeimonuATe npeoOpa3oBaHus BEIPAXKEHUH, COAEPIKAIIUX JIOTapu(MBbI; OTIEPUPOBATH MOHATHIMU: JIOTa-
pudMHyecKkoe ypaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YpaBHEHUHN U Hepa-
BEHCTB

- HaxomuTe penieHus npocTeNmnx TPUTOHOMETPUYECKUX HEPABCHCTB

- OnepupoBaTh NOHATUSAMU: CUCTEMA JTMHENHBIX YPAaBHEHUH U €€ pelIeHHE; UCTI0Ib30BaTh CUCTEMY JIMHEH-
HBIX YPaBHCHMH JUIsl pELICHHs TPAKTUYECKUX 3a1a4

- Haxoauts pelieHus npocTenimnx CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB

- MonenupoBaTh peaibHble CUTYAlluU Ha S3bIKE aareOpbl, COCTABIATh BhIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA
U CUCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIEI0BATh MOCTPOSHHBIE MOJIEH C HCIIOJIb30BAaHUEM amrapara ajreOphl.



Dyukyuu u cpagpuxu

- OnepupoBaTh MOHATUSAMU: IEpHOANYEcKast (PYHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, TOUKH K C-
TpeMyMa (QyHKIMH, HauOOJIbIllee U HAaUMEHbIIIee 3HaYeHUs (PYHKLIMU HAa IPOMEXKYTKE; UCIIOIb30BATh UX IS
uccnenoBanus (QyHKIMH, 3aJaHHON rpadukom

- OnepupoBaTh NOHATUAMU: IPAGUKH MTOKA3ATEIBHOM, JOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHK-
11, n300pakaTh UX Ha KOOPAWHATHOH MJIOCKOCTH M MCIOJIB30BaTh ISl PELICHUS YPaBHEHUH 1 HEPABEHCTB
- 300pakaTh Ha KOOPIMHATHOM IJIIOCKOCTH Ipa(UKH JIMHEHHBIX

YPaBHEHHIA U MCIIOJIB30BATh UX ISl PELICHUsI CHCTEMBI JINHEHHBIX ypaBHEHUN

- Mcnionb3oBatk rpaguku GyHKIMHI U1 UCCIe10BaHUS IIPOLIECCOB M 3aBUCUMOCTEH U3 IPYyruX yueOHbIX
JTUCLUTUTAH

Hauana mamemamuueckozo ananusa

- OnepupoBaTh NOHATUAMU: HENIPEPbIBHAS (QYHKLUS; IPOU3BOIHAS (DYHKIIMH; UCIIOIb30BATh T€OMETpUYe-
CKUH 1 (PU3NYECKUIA CMBICII IPOU3BOIHON ISl pEIIeHUs 3a/1a4

- HaxoauTe npou3BoOHbIE 3I€MEHTAPHBIX (DYHKIMH, BEIYMCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHHUS,
4acTHOTO QyHKIUI

- Micnonp30BaTh NpOU3BOJHYIO AJIS MCCIEeI0BaHNs (YHKIMN HA MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh
pe3yJIbTaThl UCCIIEI0BAaHUS K TOCTPOEHUIO rpahuKoB

- Mcnionib30BaTh MPOU3BOAHYIO [UISl HAXOKAEHUS HAWITYULIETO PEIICHUs B IPUKJIAJHbIX, B TOM YUCIIE COLIU-
aIbHO-DKOHOMHYECKHX, 3aJ1a4ax

- OnepupoBaTh MOHATUSAMU: IEPBOOOPa3HAs U UHTErpaJl; HOHUMATh F€OMETPUUECKUN U (PU3UUECKHUIA CMBICIT
WHTErpajia

- HaxonuTe nepBooOpa3Hbie 3J1eMEHTapHbIX (GYHKLNH; BBIYUCIATh UHTErpal o ¢popmyne HeroTona—
JleiitbHuLa

- Pemiatp npukiaHbie 3a1a4K, B TOM YUCIIE COLUAIbHO-3KOHOMUYECKOT0 U (PU3UUECKOro Xapakrepa, cpeji-
CTBaMM MAaTEMaTH4ECKOT0 aHAIM3a

Conep:xaHue TeM y4eOHOI0 Kypca
10 kumacc (5 4 B Henento, Bcero 170 yaca)

1. TloBTOpenue MmaTepuaja 7-9 kiaaccos (10 1)

O06006mMUTh U CHCTEMATU3UPOBATH CBEJICHUS O PELICHUH YPAaBHEHUI U HEPABEHCTB U YNPOILLEHUHU PaLUo-

HaJIbHBIX BBIPAKEHUN

2. Yucaosbie pynknun (18 1)

Onpenenenue yncnoBoit pyHkuuu. CrnocoOsl ee 3aganust. CoiicTa ¢pyHkimid. OOpatHas QyHKIUSA

3. Tpuronomerpuyeckue pynkuuu (42 1)

3HAKOMCTBO C MOJACISIMU  «4HCJIOBasi OKPY>KHOCTb» U «UHUCIIOBasl OKPYXHOCTb HAa KOOPAMHATHOW IJIOC

KocTh». CHHYC, KOCHHYC KaK KOOpJIUHAThl TOUKHU YUCIOBOM OKPY>KHOCTH, TAHT'€HC U KOTaHTeHC. Tpuro-

HOMeTpUYecKue (PyHKIIUM YHUCIOBOTO apryMEHTa U CBS3M MEXJIy HUMHU. TpuUroHOMeTpuyeckre QyHKIUU

YIJI0BOTO apryMeHTa, pajuaHHas Mepa yria. DyHKIUU y=sin X, y=cOS X, HX CBoicTBa U rpaguxu. Pop-

Myl ipuBenenus. Cunyc u kocunyc. Tanrenc u koranreHc. @DyHkiwst Y =SiNX, ee CBOWCTBA U Tpa-

¢uk. Odynknus Y = COSX, ee coiicTBa u rpaduk. Ilepuoguunocts GpyHkimit Y =SinX, y =cosx. Ilpe-

o0pa3oBaHus TpaguKOB TpUroHoMeTpuueckux (pynkumii. @DyHkuun Y =1gX, Y =CtgX, ux cBoiicTBa U

rpaduxmu.

Cxarue u pacTsokeHue rpaduka (QyHKIUH, rpaduk rapMOHHYECKOro kojeOanus. DyHKuuu y=tg X,

y=ctg X, UX CBOWCTBa U rpapuKu.

[TapanienbHblil IEPEHOC, CHUMMETPHUSI OTHOCUTENIBHO OCEH KOOPIMHAT U CUMMETPHUSI OTHOCUTEIBHO Haya-

Ja KOOPIANHAT, CAMMETPHsI OTHOCHTEIBHO IPSMON Y = X.

4. Tpuronomerpuyeckue ypapHeHusi (17 4)
IIepBoe mpencTaBiacHUE O PEIIEHUU TPUTOHOMETPUYECKMX YPAaBHEHUN M HEPAaBEHCTB. APKKOCHUHYC U
peleHre ypaBHEHHUs COS X = a, apKCHHYC U pellleHHe ypaBHEHMs Sin X = a, apKTaHT'€HC U PELICHHE
ypaBHEHHUA tg X = a, apKKOTAaHI'CHC U PEIICHUE YPaBHEHUS Ctg X = a.



5.

7.

PemieHne TPUTrOHOMETPUYECKUX YpPAaBHEHUM METOJIOM BBEIEHUS HOBOM MEPEMEHHOW; OJHOPOIHBIE
TPUTOHOMETPUYECKUE YPABHEHHUS.

IIpeoGpa3zoBanne TPUTOHOMETPHYECKHX BhIpaskeHHil (25 )

CuHHYC ¥ KOCMHYC CYMMBI U pa3HOCTH apryMeHTOB. TaHreHc cymmbl U pasHocTu aprymeHToB. dop-
MYJIbl IBOMHOTO apryMeHTa, (opMyIbl MOHMWKEeHHs cTeneHr. Dopmysbl moJoBUHHOTO yria. [Ipeo6-
pa3oBaHUsl CyMM TPUTOHOMETPHUYECKUX (DYHKIMI B MPOHM3BENECHUE M MPOU3BEICHHS B CymMMy. BbI-
paXeHHe TPUrOHOMETPHUECKUX (DYHKIUI Yepe3 TaHTeHC MOJIOBUHHOTO aprymeHnTa. [IpeoOpa3zoBanue
BeIpakeHUS A sin X + B cos x k Buay C sin (x + t). [IpeoOpazoBanus mpoCTEUITUX TPUTOHOMETPHU-
YEeCKUX BBIPAKEHUN

IIpousBoanas. (52 u)

YucnoBble OCIeA0BaTENBHOCTH (ONpeiesieHe, mapaMeTpsl, cBoicTBa). [lonsTue npenena nocieno-
BaTEJbHOCTH (HA HAIVISIIHO-UHTYUTUBHOM ypoBHE). CylllecTBOBaHHUE Ipejieia MOHOTOHHOW OTpaHU-
YEHHOW MOCIIEI0BATEIbHOCTH (TPOCTEHIINE CIy4au BBIYMCICHUS MPENETIOB IMOCIEe0BATEIbHOCTHU:
JUIMHA OKPYXXKHOCTH U IUIOLIAAb Kpyra Kak Mpeieibl MOCIeI0BaTEIbHOCTEH; BBIUUCIEHUE CYMMBbI
OeckoHeYHOI reoMeTpuueckoil mporpeccun). [lpenen GpyHknn Ha OECKOHEUHOCTH U B TOUKE.
[TonsiTve 0 HEMPEPHIBHOCTU (DYHKIUU.

[Ipupamienne aprymenTa, npupaiieHue Qynkuun. OrnpeneiaeHne MPOU3BOIHON: 3a7aud, MPUBOIS-
IIMe K IOHSITHUIO MPOU3BOJHOM, ONpeaeseHUue MPOU3BOJHOM, €€ reOMETPUYECKU U (PU3NYECKHit
CMBICJI, aJITOPUTM OTBICKAHUSI TPOU3BOTHOM.

Brraucnenue nponsBoanbix: hopmyisl nuddepenuupoBanus mis Gpynkuuid y = C, y = kx+m,
y=x,y=1/xy =Vx, y = sin X, y = cos X), npaBuia quddepeHIrupoBaHus (CyMMBbI, IPOU3BEACHHUS,
4acTHOTO0), nuddepenupoBanue GyHKIUN y = X 3, y =tg X, y = ctg X, y = X* , nupdepennupoBanue
byukmun Yy = (kx + m).

YpaBHeHUE KacaTeNbHON K TpaduKy () YHKIIHH.

[TpousBoaHbie 00paTHON (GYHKIIMH U KOMIO3UIIUH TaHHOW (DYHKIIUU C TUHEHHOM.

[Ipumevanue MPOM3BOAHOM Ui MCCIENOBaHUS (YHKUIMH: MccienoBaHUEe (YHKIMHA HAa MOHOTOH-
HOCTb, OTBICKAaHHE TOUYEK IKCTpeMyMa, ocTpoeHue rpadukoB GyHkui. OTbickaHue HaMOOBbIINX U
HaUMEHBIINX 3HAUYEHUN HENpephIBHOW (PYHKIMHU HA MPOMEXYTKE, 33J]Jadl Ha OTHICKaHWE HanOOJIb-
LIMX U HAUMEHBIINX 3HAYEHUI BEJIMYUH.

[Ipumeps! KUcoNb30BaHMS IPOU3BOIHOM JUIsl HAXOXKIACHHSI HAUTYUILIErO PEIIeHUs] B IPUKIIaJHBIX, B
TOM YHCJIE COLIMATIBbHO-OKOHOMHMUYECKNUX, 3a1a4ax. HaxoxxaeHue ckopocTu A mpolecca, 3alaHHOrO
bopMyIoit unu rpadpuKoMm.

YucroBble nocIe10BaTeNbHOCTH U UX cBoicTBa. [Ipenen nocnenosarensuoctu. CymMma OeCKOHEUHOU
reoMerpuueckoil mporpeccun. Ilpeaen ¢pynkuuu. OnpeneneHue Npou3BOIHON

Bblunciienue mNpou3BOAHBIX.  YpaBHEHHE KacaTelbHOW K Tpaduky ¢yHkuuu. IIpumenenue
MpOU3BOIHON it uccinenoBanuit Qynkiuit. Iloctpoenue rpadukoB ¢yHkiui. [lpumenenue
MIPOU3BOIHOM /ISl OTHICKAHUSI HAaUOOJIBIIET0 W HAaUMEHBLIET0 3HAYEeHUI HenpepbIBHON (QYyHKIIMU Ha
MIPOMEXYTKe. 3aJauM Ha OThICKaHWE HAHOOJIBIINX U HAUMEHBIINX 3HAUEHUH BEJIUYUH.
IHoBTOpenue (8 4)

11 xnacc (5 4 B Heaemo, Bcero 170 gaca)

1.

Crenenn u kopHu. Ctenennsie pynkuun (26 )

[TousiTHe KOpHS N-i CTENeHU M3 JeiicTBUTENbHOTO uncia. OyHkiun y = {/x , UX CBOMCTBA U TpaduKH.

CpoiicTBa KOpHA n-ii ctenenu. [IpeoOpazoBaHue BbIpakeHUH, conepkamux paaukaisl. O0oOneHne noHs-
THUs O MoKazarese creneHu. CTeneHHble PYHKIMM, UX CBOMCTBA U Ipa(UKH.

2.

IMoka3aTeabHasi u Norapumudeckas pynkuuu (45 4)

[TokazaTenpHas QyHKIHMsA, e cBoMcTBa U rpaduk. [TokasaTenbHble ypaBHeHUs. [loka3aTenbHbIe HEpaBEeH-

CTBa.

[Tonsarue norapudma. dynkuus y =log, x, ee coiicTa u rpapuk. CpoiictBa norapudpmos. Jlorapud-

MH4Yeckne ypaBHeHus. Jlorapudmudeckne HepaBeHCTBa. [lepexon Kk HOBOMY ocHOBaHUIO jorapudma. J{ud-
(epeHIpoBaHKE TOKA3aTENBbHON U JIorapuMudeckoil pyHKIHi.

3.

IlepBooGpa3nasi u uuTerpaJ (13 yacon)



[TepBooOpaznas. [IpaBuna otbickaHusl mepBooOpa3HbIX. Heonpenenenusiii naterpan. Tabiuia oCHOB-
HBIX HEOIIPE/IeIICHHBIX HHTETPAJIOB.

3amaun, MPUBOIALINE K TOHATUIO OMpeelieHHOro uHTerpajia. [loHsATHEe ompeneneHHOro HMHTerpana.
®opmyna Hetotona — Jleitbnuna. Berancienue miomaaen miockux GUryp ¢ moMouibio OrpeeIeHHOrO NH-
Terpaia.

4. DyieMeHTHI MaTeMaTH4YeCKOil CTATHCTHUKU, KOMOMHATOPUKH M TeOPHH BeposiTHOCTeH (25 1)

Pa3BuTHe npeacraBieHuil 0 BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPY)KAIOIIEM MHU-
pe, COBEPLICHCTBOBAHHE HMHTEUICKTYaJIbHBIX M PEYEBBIX YMEHHH IyTeM OOOraiieHHsi MaTeMaTH4eCKOTO
A3bIKA, PA3BUTHUS JIOTHUECKOTO MBIIUICHUS.

5. YpaBuenus u HepaBeHcTBa. CHCTEMbI ypaBHeHUH U HepaBeHCTB (35 1)

PaBHOCHIBHOCTH ypaBHeHuUil. OOIIHMe MeTOaBI pelieHus ypaBHenuu: 3aMena ypasaenus h(f(x))=h(g(x))
ypaBuerueM f(X)=g(X)? pasnoxeHHe Ha MHOKUTEIIM, BBEJICHUE HOBOM MEPEMEHHOM, (yHKIIMOHUOHAIBHO-
rpaduyeckuit METO/I.

Pemenne HepaBeHCTB ¢ 01HO IEPEMEHHON. PaBHOCUIIBHOCTH HEPABEHCTB, CUCTEMbI M COBOKYITHOCTHU He-
PaBEHCTB, UPPALIMOHAIbHBIC HEPABEHCTBA, HEPaBEHCTBA ¢ MOAYISIMU.  CHCTeMbl ypaBHEHHI. YpaBHEHUS U
HEPAaBEHCTBA C TapaMeTpaMH.

6. Oo6odmawinee mopropenue (26 4)

Boipaxkenus u npeoOpa3oBaHus. YpaBHEHUs U cUcTeMbl ypaBHeHul. HepaBencrBa. ®dynkuuu. [Ipousson-
Has. [lepBooOpasnas. TekcToBbie 3a1a4n. 3a/1a4u C MapaMeTpoOM

MECTO YYEBHOI'O KYPCA «I'eomerpus» B YHEGHOM IIJIAHE

B y4eOHOM m1aHe Ha U3y4eHHe TeOMETPUH OTBOANTCS HE MeHee 2 y4eOHbIX Jaca B Heaemnto B 10 kinacce u 2
yueOHbIX yaca B Hezento B 11 kiacce

[INTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU A

[TpeameTHbIe pe3ynbTaThl U3yYEHHUs T€OMETPHH Ha 0230BOM YPOBHE OPHEHTUPOBAHBI Ha JOCTHKEHHE YPOB-
HSl MaTEMAaTUYECKOM IrPaMOTHOCTH, HEOOXOAUMOTO I YCIIEITHOTO PEIICHUS 3a/1a4 B pealbHOM )KU3HU U
CO3J1aHH€ YCIOBUH AJIS MX OOILEKYJIbTYPHOTO pa3BUTHUS

OcBoenne yuebHoro kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE CpEHEro 00I1ero o0pazoBaHMsl JOKHO
o0ecnieunBaTh JOCTHKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTaTOB!

10 kaacce

- OnepupoBaTh MOHATUSAMU: TOUYKA, TIPSIMasi, MIIOCKOCTh

- HpI/IMCHflTB AKCUOMBI CTCPECOMETPUHN U CICACTBUA U3 HUX ITPU PCHICHUHN T'COMCTPHUICCKUX 3aaa4

- OnepupoBaTh MOHATUSAMU: TTAPATUIETLHOCT U MEPIEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH

- Kinaccudunupoars B3auMHOE pacnoio;KeHUe IPSIMbIX U IUIOCKOCTEH B MPOCTPaHCTBE

- OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YTOM, TPaHU ABYTPAHHOTO YyIIia, peOpo ABYTPAHHOTO YTIIa; TMHEH-
HBII YTOJI ABYTPAHHOTO yIJIa; TPayCHas Mepa IBYTPaHHOTO yTiia

- OnepupoBaTh MOHATUSMU: MHOTOTPAHHHUK, BBITYKJIBIN M HEBBITYKJIBIII MHOTOTPAHHUK, SJIEMEHTHI MHOTO-
TpaHHHKA, HpaBHJ’IBHBIﬁ MHOT'OIrpaHHUK

- Pacrio3naBath OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MMUpaMUIA; IPU3Ma, MPSIMOYTOJIbHBIN MapajuieenuneI,
Ky0)

- KnnaccugunmpoBars MHOTOTpaHHHUKH, BBIOMpPAasi OCHOBAHUS IS KITACCHU(UKAIIUH (BBITYKIJIBIE U HEBBITTYK-
JIbIC MHOT'OI'PAaHHUKH, IMTPAaBUJIbHBIC MHOTOTPaHHUKHU; ITPAMBIC U HAKIIOHHBIC ITPU3MBEI, Hapannenem/mez[bl)

- OnepupoBaTh MOHATUSAMU: CEKYIasl TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB

- OOBACHATH NPUHIUIIBI TOCTPOCHUS CEUCHUI, UCTIOIb3YSI METOJ CIIE/I0B

- CTpOI/ITB CCUCHUS MHOTOTPaHHUKOB MCTOJIOM CJICOB, BBIIIOJIHATDH (BI:IHOCHBIG) TINIOCKUC UCPTCIKU U3 PU-
CYHKOB TIPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y

- Pentate 3a1a4i Ha HaAXO0XKACHHUC TCOMCTPUUCCKHUX BCIIMYUH 110 06pa3uaM HJIN aJITOpUTMaM, IMMpUMCHSA U3~
BECTHBIEC AHAIUTUYECKUE METO/IbI IIPU PEIICHUHU CTaHJAPTHBIX MaTEMaTHUECKUX 3a7a4 Ha BHIYMCIEHUE pac-
CTOSIHUH MCKAY ABYMA TOYKaMH, OT TOUYKHU OO HpSIMOI\/JI, OT TOYKHU JO INIOCKOCTH, MCIKAY CKPCIIUBAOIITUMHUCA
IPSIMBIMU



- PemaTh 3a1aun Ha HaXOXKIEHHE FEOMETPUUECKUX BEJIMYUH 1O 00pa3aM Wiu alroOpuTMam, MpUMEHsIsl U3-
BECTHBIE AHAIUTUYECKUE METOBI IIPU PEILIEHUU CTAaHJAPTHBIX MaTEMaTHUECKHX 3a]a4 Ha BBIUYUCIIEHUE YT~
JIOB MEX1Y CKPELIUBAIOIIMMUCS IPSIMBIMH, MEKY MPSAMOU U IJIOCKOCTBIO, MEXAY IIIOCKOCTSIMU, ABYTPaH-
HBIX YIJIOB

- Boruncnsate 00BEMBI U TUIOIIA U TOBEPXHOCTE MHOTOIPaHHUKOB (TMpU3Ma, TUpaMua) ¢ IpUMEHEHUEM
(opMyIT; BEIYUCIIATH COOTHOILICHHS MEXKTy TUIOIIASIMH ITOBEPXHOCTEH, 00bEMaMH 1OT0OHBIX MHOTOTPAH-
HUKOB

- OnepupoBaTh NOHATUSAMU: CAMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CHMMETPHH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (PUTYPbI

- U3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH HH(POPMAIUIO O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX
durypax, npeacTaBICHHYIO Ha YepTekKaxX U PUCYHKaAX

- [IpumeHsATH reoMeTpuUecKre GaKThl IS PEIICHUS] CTEPEOMETPUUYECKHX 3a/1a4, MPEANOoIararIiux He-
CKOJIBKO IIIarOB PELICHHUS, €CIIH YCIOBUS IPUMEHEHHUS 3a/1aHbl B ABHON opme

- [IpumensTh npocTeime NporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH pe-
HIEHUHU CTEPEOMETPUUECKUX 3a1a4

- [IpuBoIMTH IPUMEPBI MATEMATUUECKHUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSBICHHUE
3aKOHOB T'€OMETPUU B UCKYCCTBE

- [IpuMeHsTh noTy4YeHHbIE 3HAaHUS Ha [IPAKTUKE: aHAIU3UPOBAThH

peabHble CUTYalluu U IPUMEHATh U3YUEHHBIE IOHATHS B IPOLIECCE TOMCKA PEIICHHS] MAaTEMaTUYECKU
c(hopMyJIMPOBAaHHOM IPOOJIEMBI, MOJIEIMPOBATh PEAIbHbIE CUTYAI[MH HA A3bIKE FEOMETPUH, UCCIIE0BATD
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAaHHEM M€OMETPHUUECKUX MOHATUH U TeOpeM, anraparta aireopsl; pemarhb
IPAKTUYECKHE 3a]1a4M, CBA3aHHbIE C HAXOXKJCHUEM F€OMETPUUECKUX BEIMYHUH.

11 knacc

- OnepupoBaTh MOHATUSAMU: WIMHIPUYECKAs TOBEPXHOCTh, 00pa3yoIlire IMINHIPUYECKON TOBEPXHOCTH;
IWIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIne KOHNYECKOH MMOBEPXHOCTH, KOHYC; chepruecKkas mo-
BEPXHOCTh

- Pacnio3naBare Tena BpaiieHus (LIHJIKHIP, KOHYC, cdepa H map)

- OOBACHATH CTIOCOOBI MOJIYYEHHUS TEN BPAIICHUS

- KnaccudunupoBaThs B3auMHOE pacrnoyioxkeHue chepsl U MITOCKOCTH

- OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BHICOTA CETMEHTA; IIIapOBOM CIIOH,
OCHOBAHHME IIapPOBOTO CJIOS, BRICOTA IMAPOBOTO CJIOS; MIAPOBOU CEKTOP

- Boruncnsate 00BEMBI U TUIONIA U TTOBEPXHOCTEH TeJ BpallleHHs], TEOMETPHUECKUX Tell C MPUMEHEHHEM
dbopmyn

- OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy U omHCcaHHbIN okoJo chepsl; chepa, BIU-
CaHHas B MHOTOT'PAHHUK HJTU TEJIO BPAIICHHS

- BruncnsaTe COOTHOLIECHHS MKy TUTOMIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOJTOOHBIX T

- 300paxaTs n3ydaembie (PUTYPBI OT PYKH B ¢ TPUMEHEHHUEM TIPOCTHIX YePTEKHBIX HHCTPYMEHTOB

- BoimonHsATh (BBIHOCHBIC) TTIOCKUE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y; CTPOUTbH CEUCHHUS TEJT BPAIICHUS

- 3Bnekath, MHTEPIPETHPOBATH U MIPEOOPA30BBIBATH HH(POPMAIUIO O MPOCTPAHCTBEHHBIX TEOMETPHUECKHUX
durypax, mpeACTaBICHHYIO Ha YepTekaxX U PUCYHKAX

- OnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE

- BBITIOJTHATE ACHCTBHSI CII0KEHUS BEKTOPOB, BEIYUTAHKS BEKTOPOB H YMHOXKEHHS BEKTOpA Ha YUCII0, 00b-
SICHSITh, KAKUMH CBOWCTBaMHU OHH 00JIaHal0T

- [IprMeHsTs npaBUIIO NapaJIeIeNUIeaa

- OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEXKIy BEKTOpaMH, CKaJISIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUTMHEAP-
HBIE U KOMIUTaHAPHBIE BEKTOPHI

- HaxoauTh cymMMy BEKTOpPOB U IPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOJl MEX]y BEKTOPaAMU, CKaJIIPHOE MPO-
U3BEJICHUE, PACKIIAIBIBATh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM

- 3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT

- [IpumensTh reomeTpudeckue (HakThl A PEIICHUS] CTEPEOMETPUYECKHX 3a71a4, TPEIOoIaraloinuxX He-
CKOJIBKO IIarOB PELICHUS, €CIH YCIOBUS IPUMEHEHHUS 33/1aHbI B sIBHOU (hopme

- Pemath mpocreiinmie reoMeTpuiecKue 3a/1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa

- PemaTh 3a1aum Ha 10Ka3aTeNbCTBO MaTEMATUYECKUX OTHOIIEHUHN M HaX0XKACHHE FeOMETPUUECKUX BEJIH-



YHH 110 o0pa3iam Wiu alropuTMam, MpUMEeHssl U3BECTHbIE METOIbI IIPH PELICHUH CTaHAAPTHBIX MaTeMaTu-
YECKUX 3a/1a4

- [IpuMeHsTs IpocTENINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH pe-
IIEHUH CTEPEOMETPUUECKUX 3a/1a4

- [IprBOaUTE IpUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U )KU3HU, PACIIO3HABATH MIPOSIBICHUE
3aKOHOB I'€OMETPUHU B UCKYCCTBE

- [IprMeHsTh NOJydYeHHbIE 3HAHMS Ha PAKTUKE: aHAJTU3UPOBATh PEAIbHbIE CUTYAllUU U IPUMEHATh U3Y4EH-
HBI€ TIOHSATHS B IIPOIECCEe TIOMCKA PEIIEHUs] MaTeMaTUYeCK c(HOpMYITHMPOBAHHOM MTPOOIEMBI, MOIECTHPOBATH
peabHbIE CUTYallMU Ha SI3bIKE T€OMETPHUH, UCCIIEOBATh OCTPOEHHBIE MOJIEIH C UCIOJIb30BaHUEM T'€OMET-
PUYECKUX MTOHATUH U TEOpEM, armapara ajareOpsl; pemaTb NPaKTHYECKUE 3a1a4u, CBSI3aHHbIE C HAXOXKACHH-
€M Ir€OMETPUYECKUX BETUINH

ConepixaHue TeM y4eOHOr0 Kypca
10 kaacc (2 4 B Hezxenn10, Bcero 70 yacon)

1. BBeneHue. AKCHOMBI CTepeOMETPHH U HUX CJIeICTBHUSA (5 4yacoB)
ITpencraBnenue paszaena reoMeTpun — crepeoMeTpud. OCHOBHBIE IIOHATUS CTEPEOMETPUU. AKCUOMBI CTE-
PEOMETPHUH U UX CIIEACTBHSL. MHOTOTpaHHUKHU: KyO, IMapajuiesenuIie ], IpsMOYTOJIbHBIHN Mapasuienenunes,
pu3Ma, IpsiMasi Ipyu3Ma, IpaBuWIbHAs IPU3Ma, IMpaMUIa, IPaBUIbHAA NUpaMuia. MoaeampoBaHue MHOTO-
IPaHHUKOB U3 Pa3BEPTOK U C IIOMOIIbIO T€OMETPUUECKOI0 KOHCTPYKTOPA.

2. TlapajjeJbHOCTb NPAMBIX U IJI0cKocTeil (19 gacos)
[Tepecekaromuecs, napauieabHbIe U CKPEIIUBAIOIIKECs IpsIMbIe B pocTpaHcTBe. Kimaccudukarus B3aum-
HOT'O pacroJjIOKEHUs ABYX NPSAMBIX B IpocTpaHcTBe. [Ipu3Hak ckpemuBaromuxcs npsameix. [lapamiensHocts
IpsIMOM M TJIOCKOCTHU B IpocTpaHcTBe. Knaccudukanus B3aMMHOTO paciioyioKEeHUs MPSIMON U TJIOCKOCTH.
[Tpu3Hak napaaienbHOCTH NpsMOi U mockocTH. [lapamiensHocTh 1BYX miiockocTei. Kinaccugukarus 3a-
MMHOTO PacloJIOKEHUS ABYX IIOCKOCTEH. [Ipru3HaKk napajuieIbHOCTH ABYX IUIOCKOCTel. [Ipu3Haku napasi-
JIEJIBHOCTH JIBYX IPSIMBIX B IPOCTPAHCTBE. MJIOCKOCTBIO.

3. IlepneHIUMKYJSIPHOCTb NPSAMBIX U IJI0cKOcTei (19 yacos)
VYroa Mexay npsiMbIMU B IpocTpaHcTBe. [leprnenauKkynspHocTs npsMbIX. [lepnenaukynspHocTs npsMoi u
10cKOoCTH. [Ipu3HaK nepneHuKyIIpHOCTH MPSIMON U INIOCKOCTH. OpTOroHanbHOe npoekTupoBanue. [lep-
NEHUKYJISIP U HAKJIOHHAs. YTOJI MEXIy MPSAMOM U INIOCKOCTBIO. JIByrpaHHbIi yroi. JINHEHBIN yroi ABy-
rpaHHoro yria. [lepnenaukynsapHocTs iockocTel. [Ipu3Hak nepneHIuKyIspHOCTH ABYX IUIOCKOCTEN. Pac-
CTOSIHME MEX/y TOUKaMH, IPSIMBIMH U MIJIOCKOCTSMHU.

4. MmuororpanHuku ( 12 gacos)
MHororpaHHble YIibl. Beimykiible MHOTOIpaHHUKH U UX CBoOWcTBA. [IpaBUiIbHBIE MHOTOIPaHHUKH. Y4eOHU-
K€, a TaKkke rpaduyeckrue KOMIbIOTEPHbIE CPECTBA.

5. BexTopsl B npoctpancTBe (10 yacoB)
Bexrops! B ipoctpanctBe. KosmmHeapHsie 1 KOMILIaHapHbIE BEeKTOpHI. [lapannensusiii nepenoc. [Tapan-
JIeNTHHOE MPOSKTUPOBAHUE U €T0 CBOMCTBA. [lapamensHbie mpoekmu miockux ¢uryp. M3o0paxenue mpo-
CTPAHCTBEHHBIX (UTyp Ha IIOCKOCTH. CeueHnss MHOTOrpaHHHUKOB. McTopuueckue cBeeHusl.

6. IloBTopenue MmatepuaJia, usyuenHoro B 10 kiacce ( 5 yacos)

1 kaacc (2 4 B Hexes10, Becero 70 yacoB)

1.MeToa xoopanHAT B npocTpaHcTBe. JIBHikenus. [IpsiMoyronbHas cucreMa KOOpJIUHAT B IPOCTPAHCTBE.
PaccrosiHMe MeXly TOYKaMM B IIPOCTpPAHCTBE. BekTopsl B ipocTpaHcTBe. iinHa BekTopa. PaBeHCTBO BEK-



TopoB. Cli0)kEeHHE BEKTOPOB. ¥ MHOKEHHUE BeKTOpa Ha yncio. Koopaunatel Bektopa. CkansipHOE MpOU3Be-
JIEHUE BEKTOPOB.

2. HnauHap, KoHyc, map
- OcHOBHBIE A5IeMeHTHI chepsl U 1mapa. BzaumHoe pacnonoxenue chepsl U IIIOCKOCTH. MHOTOrpaHHUKH,
BIIMCaHHBIC B c(hepy. MHOTOTpaHHUKH, OMIMCAHHBIE OKOJIO cdepbl. Lumuuap u koryc. @Urypsl BpalieHHs.

3. O0bembI TeI.

[TonsiTne o6bvema u ero cBoiicrea. O0bEM HMIMHAPA, IPSIMOYTOJIBHOI0O Mapajuiesenuneaa u npus3Msl. [pun-
un Kasansepu. O6beM nupamuibl. O0beM KOHYyca M yCeUYeHHOTO KoHyca. OOBeM 11apa U ero yacTeu.
[Tnomans MOBEpXHOCTH MHOTOI'pPaHHMKA, LIMJIMH/IPA, KOHYCa, YCEYEHHOro KoHyca. [Inomane nopepxHocTu
niapa M ero 4acrem.

4. IloBTOpEHME



KaJjieHgapHo — TemMaTn4yecKkoe IJIAHUPOBaHKe 1o ajireope (6a3oBulii ypoenb) 10 kiaacce (2022 - 2023 ron)
Nen/m | lata npoBeaenust Buja xoHTpOIs
ypOKa Tema ypoka (mpakTHYecKHe, KOHTPOJIbHbIE,
JadopaTopHbie padoThl)
Iloemopenue 8 u
1 02.09 Anrebpanyeckue apodu
2 05.09 Pemennie ypaBHeHU 1 HEPABEHCTB
3 05.09 Pemenne cuctem ypaBHEHHI U HEPABEHCTB VYcTHBIN onpoc
4 07.09 Pemenue cucreM ypaBHEHUIN 1 HEPABEHCTB
5 07.09 Perenne cuctem ypaBHEHHI U HEPABEHCTB
6 09.09 Pemenne TekcToBBIX 33124
7 12.09 Pemienune TeKCTOBBIX 3a1a4
8 12.09 BxonHas koHTposbHas paboTa 3a Kypc HEMOJIHON CpeIHel MIKOIbI KonTposabnas pabora
I'nasa 1. Yucnoewvie pynkyuu 18 u
9 14.09 Onpenenenne YUCIOBON QYHKITHH
10 14.09 Omnpenenenne YUCIOBON DYHKITHH
11 16.09 Onpeznenenue YUCIOBOM PyHKIINH
12 19.09 CrniocoObl 3a1anus QyHKIUN YceTHBIN onpoc
13 19.09 CrniocoOsbI 3a1anus QyHKIIUN
14 21.09 CrniocoObl 3a1anus QyHKIUN
15 21.09 CriocoOb! 3a1aHUS PYHKIIUU YcrHas pabora o rpadukam
16 23.09 CgoiicTBa (pyHKINU
17 26.09 CgoiicTBa GyHKIIUH CamocrosTenpHas padbora
18 26.09 CgoiicTBa (pyHKINU YcTHBIN onpoc
19 28.09 OO6parHas GyHKIIUS




20 28.09 OO6parHas GyHKIIUS

21 30.09 Ob6parHas GpyHKUIUSA

22 3.10 OO6parHas GyHKIUS VYcrHas pabora 1o rpadukam

23 3.10 Pucyem rpaduxamu ¢pyHKImii

24 5.1 Pucyem rpadukamu GpyHKIni [IpakTruueckas pabota

25 5.10 Pucyem rpaduxamu ¢pyHKImii

26 7.10 Koumponsnas paboma Ne2 «Hucnoevie pynkuyuuy» KontponbHas padora
I'nasa 2 Tpuzonomempuueckue pynxyuu 42 u

27 10.10 UucnoBast OKpyKHOCTb.

28 10.10 YucnoBast OKpY>KHOCTb

29 12.10 UucnoBasi OKpy>KHOCTh

30 12.10 YucnoBast OKpY>KHOCTh Ha KOOPAMHATHOMN TIIOCKOCTH

31 14.10 UucnoBas OKpY>KHOCTh Ha KOOPJAMHATHON TJIOCKOCTH

32 17.10 YucnoBast OKpYKHOCTb Ha KOOPAMHATHOM INIOCKOCTU CamocrosrenbHas paboTta

33 17.10 CHHYC U KOCHHYC

34 19.10 CuHyC U KOCUHYC

35 19.10 CuHyc 1 KOCUHYC YcTHBIN onpoc

36 21.10 CuHyC U KOCUHYC

37 24.10 TaHreHc ¥ KOTaHIeHC.

38 24.10 Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO apryMEHTa. CamocrosiTenbHas paboTa

39 26.10 Tpuronomerpuueckue GyHKIIMH YUCIOBOTO apryMEHTa.

40 26.10 Tpuronomerpudeckue GyHKINU YUCIOBOTO apryMEHTA. YcTHBIN onpoc

41 28.10 Tpuronomerpudeckue GyHKIIUA YUCIOBOTO apryMEHTA.

42 7.11 Tpuronomerpudeckue GyHKINU YIIIOBOTO apryMEHTa.

43 7.11 Tpuronomerpudeckue GyHKIIUNA YTIIOBOTO apTyMEHTA.




44 9.11 Tpuronomerpudeckue GyHKIIUN YTIIOBOTO apTryMEHTa.

45 9.11 Tpuronomerpuyeckue GyHKINUU YIIIOBOTO apryMEHTa.

46 11.11 Tpuronomerpudeckue GyHKIIUU YTIIOBOTO apTyMEHTA.

47 14.11 DopMyIIbl IPUBEACHUS

48 14.11 DopMyIbl IPUBEICHUS

49 16.11 ®opMyJbl IPUBEACHUS CamocrosrenbHas paboTta
50 16.11 DopMyITbl TPUBEICHUS

51 18.11 VYrpoiieHre TPUroHOMETPUIECKUX BBIPAKECHUI

52 21.11 VYipouieHre TpUroHoOMeTpUYECKUX BhIPAXKEHUN YcTHBIN onpoc

53 21.11 VYrpoiieHre TpPUroHOMETPUIECKUX BBIPAKECHU

94 23.11 VYrpouieHre TpUroHoOMeTpUYECKUX BbIPAXKEHUN

55 23.11 VYrpoiieHre TpPUroHOMETPUIECKUX BhIPAKEHUN

56 25.11 Koumponwsnan paboma No2 « Tpuzonomempuueckue ¢pynkyuuy KontponbHas padota
o7 28.11 OyHKIHs y = SINX, y = COSX, UX CBOWCTBA U rpaduKu

58 28.11 [Mepuoauunocth GyHKIMH y = SiNX, y = COSX VYcrHas pabora no rpadukam
59 30.11 [MeproanyHOCTh PYHKIMK Y = SINX, y = COSX

60 30.11 [Mepuoauunocth GyHKIMH y = SiNX, y = COSX

61 2.12 [Tpeo6pazoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIUH. YcTHBIN onpoc

62 5.12 [TpeoGpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKIIHA.

63 5.12 [TpeoOpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (DYHKITHIA. Tect

64 7.12 [Tpeo6pazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIUH.

65 7.12 [TpeoGpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHA.

66 9.12 Oynknus Y = tgX , Y = ctgX ux cBoiicTBa u rpaduku VYcrHas pabora 1o rpadukam
67 12.12 [TocTpoenue rpadMKOB TPUTOHOMETPHUECKUX (DYHKIUN

68 12.12 Koumponvnan paboma Ne 3 «Ilpeoopazosanue zpaghuxoe ghynkyuiiy KoHTtponbHas pabota




I'nasa 3 Tpuzonomempuueckue ypasnenusn 17 u

69 14.12 [TocTpoenne rpa kOB TPUTOHOMETPUUYECKHUX (PYHKIUH YcrHas pabora o rpadukam

70 14.12 [TocTpoenune rpauKkoB TPUTOHOMETPUIECKUX (PYHKITUN

71 16.12 Apxkkocunyc. Pemienue ypaBHenus C0S t= a

72 19.12 Apkcunyc. Perrenue ypaBaenus Sin t=a

73 19.12 ApkTraHreHc u apkkoTaHreHc. Pemenue ypaBHenuii Buga tgt=a, ctgt=a

74 21.12 ApKTaHTeHC U apkKoTaHreHc. Pemenne ypaBauenuii Buga tgt=a, ctgt=a

75 21.12 ApKTaHTeHC U apkKoTaHreHc. Pemenne ypaBuenuii Buga tgt=a, ctgt=a YPOK - IpakTHKyM

76 23.12 [Tpocreiire TPUroHOMETPUYECKUE YPaBHEHUS

77 26.12 [Tpocreiimye TPUTOHOMETPUYECKUE YPAaBHEHUS [IpakTrueckas pabora

78 26.12 [Tpocreiire TPUroHOMETPUYECKUE YPaBHEHUS

79 9.01 JIBa OCHOBHBIX METOIa PEIICHUS TPUTOHOMETPUUECKUX YPABHEHHIA

80 9.01 OmHOpPOIHBIE TPUTOHOMETPUIECKHE YPABHEHUS YCTHBI onpoc 10 TEOpHH

81 9.01 OnHOpOoIHBIE TPUTOHOMETPUUECKHUE YPABHEHUS

82 11.01 Pemenne TpUroHOMETpUUECKUX YPaBHEHUM

83 11.01 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA

84 13.01 OnHOpOIHBIE TPUTOHOMETPUUYECKUE YPAaBHEHUS

85 16.01 Konumponvnasa paooma Ned « Tpuzonomempuueckue ypagHeHus» KontponpHas padota
I'nasa 4 Ilpeobpazoeanue mpuzonomempudeckux evipaxcenuit 25 u

86 16.01 CuHyc ¥ KOCHHYC CyMMBI apT'yMEHTOB

87 18.01 CuHyC ¥ KOCHHYC CyMMBI apTYMEHTOB VYcrHas pabota o Tabauiam

88 18.01 CHHYC 1 KOCHHYC CyMMBI apT'yMEHTOB

89 20.01 CuHyC ¥ KOCHHYC CyMMBI apT'YMEHTOB

90 23.01 CuHyc ¥ KOCUHYC Pa3HOCTH apryMEHTOB.

91 23.01 CuHYC ¥ KOCHHYC pa3HOCTH apTyMEHTOB. MareMaTuyecKuii TUKTaHT




92 25.01 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN
93 25.01 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA
94 27.01 TaHreHC CyMMBI U Pa3HOCTH apTyMEHTOB.
95 30.01 TaHreHc CyMMBI U pa3HOCTH apryMEHTOB.
96 30.01 ®dopMyIbl JBOWHOTO apryMeHTa
97 1.02 ®opMyJbl JBOMHOIO apryMeHTa
98 1.02 @DopMyITbl JBOWHOTO apryMeHTa
99 3.02 ®opMyIbl JBOMHOTO apryMeHTa
100 6.02 DopMyJIbl TOHUKEHUS CTEIIEHU YcTHBIN onpoc
101 6.02 DopMyIbl TOHMKEHUS CTEICHH
102 8.02 DopMyJIbl TOHUKEHUS CTEIIEHU
103 8.02 DopMyIbl TOHMKEHUS CTEICHH
104 10.02 [TpeobpazoBaHre CyMM TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEACHUE
105 13.02 [Tpeobpa3zoBaHre CyMM TPUTOHOMETPUUECKUX (PYHKIIUI B IPOU3BEACHUE CamocrosiTenbHas padboTa
106 13.02 [TpeoOpa3oBanue NpoU3BEACHUS TPUTOHOMETPUYECKHX BBIPAKEHUH B CyMMY
107 15.02 [TpeoOpazoBaHre IPOU3BEIECHUS TPUTOHOMETPUUECKUX BBIPAXKEHUI B CyMMY VY pOoK-TIpakTHKYM
108 15.02 [TpeoOpa3oBaHue NPOU3BEICHNUS TPUTOHOMETPUYECKUX BBIPAKECHUN B CYMMY
109 17.02 [TpeoOpa3oBanue MPOU3BEICHHUS TPUTOHOMETPHYECKIX BBIPAKEHHUH B CyMMY
110 20.02 Konmponsnaa paboma Ne5 «Ilpeobpazosanus mpuzonomempuueckux 6ul- KonTpomnpHas pabota
pariceHuily
TI'nasa 5 Ilpouseoonasn (52 uacos)
111 20.02 ITpenen nocienoBaTeaIbHOCTH
112 22.02 Brruncnenne npenenon
113 22.02 Brruucnenue npenenon
114 27.02 Boruncnenue npenenos




115 27.02 CyMMa 0eCKOHEYHOH Te€OMETPUIECKOM MPOrPeCcCUn CamocrosTenpHas padbora
116 1.03 [Tpenen ¢pynkuum Ha 6eckoneunoctu. [Ipenen GyHKImM B TOUKE

117 1.03 [Ipenen pynkuu Ha 6eckoHeuHocT. [Ipenen GyHKIMM B TOUKe

118 3.03 [Tpenen ¢pynkunm Ha 6eckoneunoctu. [Ipenen GpyHKImM B TOUKE

119 6.03 [Tpupamenue aprymenra. [Ipupamenne GyHkimum VYcTHBIN onpoc

120 6.03 Onpenenenne NpOU3BOIHON, €€ TEOMETPHUUECKUI U (PU3NIECKUNA CMBICIT

121 10.03 Onpenenenne NpOU3BOIHON, €€ TEOMETPHUECKUI U (PU3NIECKUNA CMBICIT

122 13.03 AJITOPUTM OTBICKaHUS TIPOU3BOHON

123 13.03 ANTOpUTM OTBICKAHUS IPOU3BOJHON CamocrosiTenbHas padoTa
124 15.03 AJITOPUTM OTBICKaHUS TIPOU3BOTHON

125 15.03 ANTOpUTM OTBICKAHHUS ITPOU3BOIHON

126 17.03 Brraucnenue npousBoanbix. @opmysnsl AuddepeHInpoBaHUs

127 20.03 Brruucnenue nponsBoanbix. opmynsl nuddepeHmpoBanms VYcrHas pabota 1o Tabauiam
128 20.03 Boruncnenue npousBoanHbix. @opmyisl quddepeHIpoBaHUs

129 22.03 Beruucnenue npousBoansix. @opmyisl auddepeHunpoBaHus

130 22.03 Boruncnenue npousBoanHbix. @opmyisl quddepeHIpoBaHUs

131 24.03 [TpaBuna quddepeHurpoBanus

132 3.04 Konumponsnan paboma Ne 6 «Ilpouszeoonasn. Betuucnenue npou3eo0Hnvix» KontponpHas padota
133 3.04 VYpaBHeHUe KacaTelbHON K rpaduKy HyHKIIHH

134 5.04 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN

135 5.04 VYpaBHeHUE KacaTeNbHOU K TpapuKy (yHKIIHA

136 7.04 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN CamocrodrenbHas pabora
137 10.04 WccnenoBanmne GyHKIIUM HA MOHOTOHHOCT.

138 10.04 HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTb.

139 12.04 UccnenoBanmne GyHKIIMM HA MOHOTOHHOCT.




140 12.04 HccnenoBanmne GyHKIIUM HA MOHOTOHHOCT.
141 14.04 Haxoxxnenue Touek skcTpeMmyma.
142 17.04 Haxosxenre Todek 3KkcTpemMyma.
143 17.04 [Toctpoenue rpagukoB GyHKIHH.
144 19.04 [TocTpoenue rpadgukoB GyHKIIHIA.
145 19.04 [Toctpoenue rpagukoB GyHKIHH.
146 21.04 [Toctpoenne rpagukoB GyHKIHUH.
147 24.04 HccnenoBanue u nmocrpoeHue rpadukoB GyHKIUU C MOAYIEM VYcTHBIN onpoc
148 24.04 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUI HeTPEPhIBHON (PyHK-
IIMH HA IIPOMEXKYTKE.
149 26.04 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUH HeTPEPHIBHON (PyHK- CamocrosiTenbHas padoTa
IIMH HA IIPOMEXKYTKE.
150 26.04 Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHUI HeTPEPhIBHON (PYHK-
I[UU Ha IPOMEKYTKE.
151 28.04 Haxoxaenne HanbombIIero 1 HAMMEHbILIEr0 3HAYeHUH HeNpephIBHON (QyHK-
I[UU Ha IPOMEKYTKE.
152 3.05 Haxoxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHUI HeTPEPhIBHON (PyHK-
I[UU Ha IPOMEKYTKE.
153 3.05 HaxosxneHne HanOoJbIIero 1 HaMMEHbIIETo 3HaYeHNUH HelpepbhIBHOM (DyHK-
ITUU HA POMEKYTKE.
154 5.05 HaxosxneHne HanOoJbIIero 1 HaMMEHbIIETo 3HaYeHNUH HelpepbhIBHOM (DyHK-
ITUU Ha POMEKYTKE.
155 10.05 3amaun Ha HAXOXKIECHUE HAMOOIBIINX U HAUMEHBIINX 3HAYEHNI BETUYNH. CamocrosiTenbHas paboTa
156 10.05 3amauyy Ha HAXOXKIECHUE HAUOOIBIINX U HAUMEHBIINX 3HAYEHUN BEJIMYUH.
157 12.05 3amaun Ha HAXOXKIECHUE HAMOOIBIINX U HAUMEHBIINX 3HAYEHUI BETUYNH. VYpok - copeBHOBaHUE
158 15.05 3ajaun Ha HAXOKICHHWE HANOOJIbIINX M HANMEHBIINX 3HAUYCHHUI BEJINYNH.
159 15.05 3amaun Ha HAXO0XICHUE HANOONBIINX U HAUMEHBIIINX 3HAYCHUN BEITHYMH.
160 17.05 3amaun Ha HAXO0XICHUE HANOOIBIINX U HAUMEHBIIINX 3HAYCHUN BEJTHYHMH.
161 17.05 3agaun Ha HAXOKIECHWE HANOOJIbIINX M HANMEHBIINX 3HAUYCHUI BEJINYNH.
162 19.05 Konmponsnaa paboma Ne7 «Ilpumenenue npouzeoonoii) KontponsHas padora




163 22.05 Pemienne TpUroHOMETPUYECKUX YpaBHEHHHA

164 22.05 [TpoBepounas padora B hpopme EI'D KoHTtponbHas pabota
165 24.05 Pemenue TpuroHoMeTpuuECKMX ypaBHEHUN U HEPABEHCTB

166 24.05 Pemenue TpuroHoMeTpHYECKUX YpaBHEHUN U HEPABEHCTB

167 26.05 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUN U HEPABEHCTB

168 29.05 Perennie TpHroHOMETPUUYECKUX YPAaBHEHHUI U HEPABEHCTB

169 29.05 Brruucienue npou3BoIHBIX

170 26.05 3aKIIIOYATENBHBIA YPOK




KajennapHo — remaTnueckoe njianupoanue no ajareope 11 kiaacc ( 6a3oBblii ypoBenb) 2023 - 2024 yu.roa

Nen/m | lata npoBeaenust Buja xoHTpOIs
ypoka
Tema ypoka (mpakTHYecKHe, KOHTPOJIbHbIE,
JabopaTopHble padoThl)
Crenenu u kopuu. CrenenHbie pyHkuuu (26 )

1 01.09 [TonsiTve KOpHS 1-0i1 CTENEHU U3 AEUCTBUTEIBHOIO YHCIA.
2 04.09 [ToHsiTHE KOPHS M-0i CTETICHH U3 JICHCTBUTEIHHOTO YHCIIA.
3 04.09 ®ynkupE y = V(n, UX CBOMCTBA ¥ TPadUKH. YcTHBIN onpoc
4 06.09 OyHKINU Y = (n, BX cBOiiCTBA 1 rPadUKHL.
5 06.09 ®ynkup y = V(n, ¥X CBOMCTBA U TPadUKH.
6 08.09 OyHKINU Yy = (n, ux cBoiicTBa 1 rpadUKHL. YcTHas pabora no rpadukam
7 11.09 ®ynKIEH y = V(n, UX CBOMCTBA ¥ TPAdUKH.
8 11.09 CaoiicTBa KOpHS N-OM CTENIECHH.
9 13.09 CBoiicTBa KOpHS I-0H CTETICHH.
10 13.09 CBolicTBa KOPHSI I1-0i1 CTENEHHU. CamocrosrenbHas pabora
11 15.09 CBolicTBa KOpHSI M1-0i1 CTENEHHU.
12 18.09 CBoiicTBa KOpHS N-OM CTENEHH.
13 18.09 BxonHas koHTposbHAs padoTa 3a Kypc 10 kinacca YCTHBIN ompoc
14 20.09 [TpeoOpa3oBaHue BhIpaKEHUH, COACPIKAIINX PAJUKAIbI.
15 20.09 [TpeoOpazoBaHye BRIPpAKCHHH, COIEPIKANTUX PAJUKAIIBI.
16 22.09 [TpeoOpa3oBaHue BhIpaKEHUN, COACPIKAIINX PAJAUKATIBI. CamocrodrenbHas pabora
17 25.09 [IpeoOpa3zoBanme BEIpaKEHUH, COIEPIKAMNUX PATUKAITHI.
18 25.09 O060011eHre TOHITHS O TTOKa3aTese CTeNeHU VYcrHbll onpoc
19 27.09 O000111eHNE TOHATHSA O IIOKA3aTele CTEIEHN
20 27.09 O060011eHNE TIOHATHS O MTOKAa3aTelle CTENeHH
21 29.09 O000111eHNE TOHATHSA O IIOKA3aTele CTEIEHN




22 2.10 CreneHHbie PYHKITMU, KX CBOMCTBA, TpaUKH. VYcrHas pabora 1o rpadukam

23 2.10 Crenennble (yHKIIMH, NX CBOHCTBA, TPapUKH.

24 4.10 CreneHHbie (PYHKITMHU, KX CBOMCTBA, TPaPUKH.

25 4.10 Crenennble (yHKIIMH, NX CBOWCTBA, TPapUKH.

26 6.10 KoHntposbnas padota mo teme "Crenenu u KOopHu'" KoHTtposnbHas pabota

IToxa3zatenbHas u norapupmuyeckasi pynkouuu (45 4)

27 9.10 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U IpaduK. VYcrHas pabora 1o rpadukam

28 9.10 [TokazarenbHas GyHKIHA, €€ CBOMCTBA U rpaduK. YcTHbI onpoc

29 11.10 [TokazarenbHast pyHKINA, €€ CBOWCTBA U TpaduK.

30 11.10 [Toka3zarenbHBIC YpaBHEHHS U HEPABEHCTBA

31 13.10 [TokazarenbHbIC ypaBHEHUS! M1 HEPABEHCTBA

32 16.10 [ToxazarenbHble ypaBHEHUS M1 HEPABEHCTBA CamocrosiTenbHas padoTa

33 16.10 [TokazarenbHbIC ypaBHEHUS! M1 HEPABEHCTBA

34 18.10 [ToxazarenbHble ypaBHEHUS! M1 HEPABEHCTBA

35 18.10 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA

36 20.10 Koumponsnas paboma Ne 2 no meme "IlokazamenvHble ypasHeHus u He- KonTponsHas padora
pasencmea'

37 23.10 [Tonsitue norapudma

38 23.10 [TonsTue norapugma

39 25.10 [TonsiTne morapugma

40 25.10 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpapuK YcrHas pabora no rpadukam

41 27.10 Jlorapudmuueckas GyHKIUA, €€ CBONCTBA U rpauK YceTHBIN onpoc

42 8.11 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpauK

43 8.11 Jlorapudmuueckas pyHKIUA, €€ CBONCTBA U rpauK

44 10.11 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpapuK

45 13.11 CgoiicTBa siorapudmoB

46 13.11 CgoiicTBa orapugmon

47 15.11 CgoiicTBa siorapudmoB CamocrosTenpHas padbora




48 15.11 CgoiicTBa siorapudgmoB
49 17.11 CgoiicTBa norapugmon
50 20.11 Jlorapudmudeckue ypaBHEHHS VYcTHBIH onpoc
o1 20.11 Jlorapugmuueckue ypaBHEHHS
52 22.11 Jlorapudmudeckue ypaBHEHHS
53 2211 Jlorapugmuueckue ypaBHEHHS
54 24.11 Jlorapudmudeckue ypaBHEHHS
95 27.11 Jlorapugmuueckue ypaBHEHHS
56 27.11 Konmponsnaa paboma Ne 3 no meme "Pewenue nozapughmuueckux ypas- KontponpHas padora
HeHuu"'
57 29.11 Jlorapudmudeckue HepaBeHCTBA
58 29.11 Jlorapugmmuueckue HepaBeHCTBA
59 1.12 Jlorapudmuueckre HepaBeHCTBA CamocrosiTenbHas paboTa
60 412 Jlorapudmuueckre HepaBeHCTBA
61 412 [Tepexon k HOBOMY OCHOBaHHMIO Jorapugpma
62 6.12 [Tepexo Kk HOBOMY OCHOBaHHUIO Jiorapudma
63 6.12 [Tepexon kK HOBOMY OCHOBaHHMIO Jorapugpma
64 8.12 [Tepexos1 kK HOBOMY OCHOBaHUIO Jorapudma
65 11.12 JuddepenunpoBanue nokazaTeabHON U JorapupmMuueckon GyHKIUN VYcrHas pabora no rpadukam
66 11.12 JuddepenumpoBanue nokazareabHOU U JorapupmMudeckon GyHKIui
67 13.12 JuddepenunpoBanue nokazaTeabHON U JorapupMUUecKon GyHKIUN YcTHBIN onpoc
68 13.12 JuddepernmrpoBanue mokazaTeaIbHON U JOrapuPMIUECKON (HyHKITHNA
69 15.12 JuddepenunpoBanue nokazaTeabHON U JorapupMUUecKon GyHKIUN
70 18.12 Konumponvnasa paooma Ne 4 no meme: "locapugpmuueckue nepagencmea’ KontponpHas padota
71 18.12 Paboma nao omuoxkamu. Ilposepounasa paboma no 3aoauam EI'2
IlepBooGpa3nasi u murerpadj (13 4)
72 20.12 [lepBooOpa3nas YcTHBIN onpoc
73 20.12 [TepBooOpa3zHas




74 22.12 [TepBooOpa3zHas CamocrosTenpHas padbora

75 25.12 [lepBooOpa3nas

76 25.12 [TepBooOpa3zHas

77 27.12 OnpenenéHHbIil MHTErpaj

78 27.12 OrnpenenéHHpli HHTErpall VYcTHBIN onpoc

79 29.12 OnpenenéHHbIil MHTErpaj

80 10.01 OnpenenéHHplii HHTErpal

81 10.01 OnpenenéHHbIil HHTETPAT

82 12.01 OrnpenenéHHblii UHTErpal

83 15.01 OnpenenéHHbIi HHTETPAT

84 15.01 Koumponsnas paboma Ne 5 no meme: "Ilepsooopaznas u unmezpan'’ KontponpHas padora
DJIeMEHTbI MATEMATHYECKOI CTATUCTUKH, KOMOMHATOPUKH U T€OPUH BeposiTHOCTEi (25 1)

85 17.01 Craructudeckas 00paboTKa JTaHHBIX

86 17.01 Cratuctudeckas 00paboTKa JaHHBIX

87 19.01 CraTtuctuyeckas o0paboTKa JaHHBIX CamocrosrenbHas pabora

88 22.01 CraTtuctudeckas 00paboTKa JaHHBIX

89 22.01 ITpocreiimme BEpOATHOCTHBIE 3a7a4n YcTHBIN onpoc

90 24.01 [Ipocreiimre BepOSTHOCTHBIE 3a/1a41

91 24.01 [Ipocreiinmme BEpoATHOCTHBIE 3374

92 26.01 [Ipocreiine BepoATHOCTHBIE 3a7aun

93 29.01 [Ipocreiinmme BepoATHOCTHBIE 3a7jaun

94 29.01 [Ipocreiine BepoITHOCTHBIE 3a7aun

95 31.01 Coueranus u pa3mMeleHus YcTHBIN onpoc

96 31.01 CoueTanus U pa3MeNIeHUs

97 2.02 CoueraHus U pa3MeleHus

98 5.02 CoueTaHus U pa3MelIeHUs CamocrosTenpHas padbora

99 5.02 ®opmyna bunoma HeroTona

100 7.02 ®dopmyna buaoma HeroToHa




101 7.02 ®dopmyna buaoma HeroToHa
102 9.02 ®dopmyna 6bunoma HeroToHa
103 12.02 CrnyqaifHbie COOBITHS U UX BEPOSITHOCTH
104 12.02 Crnyvaiinple COOBITHS U UX BEPOSTHOCTH YcTHBIN onpoc
105 14.02 CrnyqaifHble COOBITHS U UX BEPOSITHOCTH
106 14.02 Crny4aiinbple COOBITHS U UX BEPOSTHOCTH
107 16.02 Koumponvnas paboma Ne 6 no meme: "Teopus eeposmuocmen”’ KoHnTtponbHas pabota
108 19.02 Pabora nag ommbkamu. [TpoBepounas pabora no 3amgagam EI'D.
109 19.02 [TpoBepounas pabota no 3aagayam EI'D.
YpaBHeHusi 4 HepaBeHcTBa. CHCTeMbI ypaBHEHUH 1 HepaBeHCTB (35 4)
110 21.02 PaBHOCHIIBHOCTD YpaBHEHMIA
111 21.02 PaBHOCMIIBHOCTD ypaBHEHUI
112 26.02 PaBHOCHIIBHOCTD YpaBHEHHUIA
113 26.02 PaBHOCUIIBHOCTE ypaBHEHUI
114 28.02 PaBHOCHIIBHOCTD ypaBHEHMM
115 28.02 OO61re MeTo/Ibl peleHus! ypaBHEHUI
116 1.03 OO111e MeTOIbI pelIeHus! ypaBHEHUH YcTHBIN onpoc
117 4.03 OO61re MeTo/Ibpl peleHusl ypaBHEHU I
118 4.03 OO01mure MeToIbI peleHus] ypaBHEHU I CamocrosiTenbHas paboTa
119 6.03 OO01mre METO Bl pelIeHUs] YpaBHEHUH
120 6.03 Pemenune HepaBEeHCTB ¢ OAHON IEPEMEHHOU
121 11.03 Pemenne HepaBEeHCTB ¢ OJTHON TTEPEMEHHOM
122 11.03 Pemenue HepaBeHCTB ¢ OAHON IEPEMEHHOU
123 13.03 Pemennie HepaBeHCTB ¢ OJIHOM MepeMeHHON YceTHBIN onpoc
124 13.03 Pemenue HepaBeHCTB ¢ OAHON IEPEMEHHOM
125 15.03 Pemenne HepaBeHCTB ¢ OJHON TTEPEMEHHOM CamocrosTenpHas padbora
126 18.03 VYpaBHEHMS U HEPABEHCTBA C ABYMs IEPEMEHHBIMU
127 18.03 YpaBHEHHs 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU




128 20.03 YpaBHEHHs 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU
129 20.03 YpaBHEHUS U HEPABEHCTBA C IBYMs [IEPEMEHHBIMHU
130 22.03 CucTtembl ypaBHEHUT
131 1.04 CucreMsl ypaBHEHUH
132 1.04 CucTtembl ypaBHEHUT
133 3.04 Cucrembl ypaBHEHHI
134 3.04 CucTtembl ypaBHEHUT
135 5.04 CucreMsl ypaBHEHUN YcTHBIN onpoc
136 8.04 YpaBHEHHs 1 HEpAaBEHCTBA C IMapaMeTpaMu
137 8.04 VYpaBHEHMs U HEPABEHCTBA € TapaMeTpaMu
138 10.04 VYpaBHEHHUs 1 HEpABEHCTBA C ITapaMeTpaMu CamocrosiTenbHas paboTa
139 10.04 YpaBHEHUS U HEPABEHCTBA C MTAPaAMETPAMU
140 12.04 YpaBHEHHs 1 HEpABEHCTBA C IMapaMeTpaMu
141 15.04 VYpaBHEHHUs 1 HEpABEHCTBA C ITapaMeTpaMu
142 15.04 Konmponvnas paooma Ne 7 no meme: ""Pewenue ypaguenuii u nepa- KonTponbHas pabora
eéencma'"’
143 17.04 Paboma no 3a0auam EI'9
144 17.04 Paboma no 3ao0auam EI'9
IloBTOpenue (26 u)
145 19.04 IToBTOpeHue. Pemienne TpUroHOMETPUIECKUX YPABHEHUI VYeTHbII onpoc
146 22.04 IToBTOpeHue. Penenre TpUroHOMETPUYECKUX ypaBHEHUIN
147 22.04 [ToBTOpenue. Pemenrie TpPUroHOMETPUUECKUX HEPABEHCTB
148 24.04 IToBTOpeHue. Penienrie TpUroHOMETPUYECKUX HEPABEHCTB
149 24.04 [ToBTOpenue. Penienrie TpUrOHOMETPUYECKUX HEPABEHCTB
150 26.04 IToBTOpeHue. Penienrie TpUroHOMETPUYECKUX HEPABEHCTB
151 29.04 Iloemopenue. Ilposepounasa pavoma no 3adoauam EI'2 KoHTtponbHas pabota
152 29.04 [ToBTOpenue. Ctenenu u KOpHU
153 6.05 [ToBTOopenue. CTeneHN U KOPHH




154 6.05 [ToBTOopenue. CTeneHN U KOPHH

155 8.05 [ToBropenue. CTeneHu U KOPHH

156 8.05 [ToBTOpenue. CTeneHU U KOPHH

157 10.05 [ToBTopenue. [IponsBoiHas U €€ TPUIIOKEHUE

158 13.05 [ToBTopenue. [IponsBoHas U €€ IPUIIOKEHUE

159 13.05 [ToBropenue. [Ipon3BonHas U ee NPUIIOKEHUE

160 15.05 [ToBTopenue. [IponsBoHas U €€ TPUIIOKEHNE

161 15.05 IToBTOpenue. Pemienne nppalmOHAIBHBIX YPABHEHU U HEPABEHCTB.
162 17.05 [ToBTOpenue. Pemenne uppannoHalbHbIX YPaBHEHUN 1 HEPABEHCTB.
163 20.05 [ToBTOpenue. Pemenne uppaioHaIbHBIX YPaBHEHUI 1 HEPABEHCTB.
164 20.05 [ToBTOpenue. Pemenne uppannoHalbHbIX YPaBHEHUN 1 HEPABEHCTB.
165 22.05 Pemenue 3amanuii Bropoii vactu EI'D

166 22.05 Pemenue 3aganuii Bropoit yactu EI'D

167 24.05 Pemenue 3agannii Bropoit yactu EI'D

168 27.05 Pemenue 3ananuii BTopoit wactu EI'D

169 27.05 Pemenne 3amanuii Bropoii vactu EI'D

170 29.05 Pemenue 3ananuit BTopoit yactu EI'D




KajennapHo — TeMaTH4yecKkoe miiaHupoBanue reomerpus 10 kaacc (2022-2023 yu.rom)

Ne n/m | laTa npoBeaeHust Bua xonTpoJs
ypoka Tema ypoka (mpakTH4YecKHe, KOHTPOJIbHbIE,
JadopaTopHbie padoThI)
AKCHOMBI CTEpPeOMETPUM U UX cJIeCTBHS (5 4acoB)
1 01.09 [Ipeamer crepeomeTpun
2 06.09 AKCHOMBI CTEPEOMETPUHN
3 8.09 HekoTtopslie ciecTBUs U3 aKCHOM
4 13.09 Pemenue 3amay mo reme: AKCHOMBI CTEPEOMETPHH. VYcrHas paboTa 1Mo TOTOBBIM YepTe-
Kam
5 15.09 Pemenue 3amay mo reme: AKCHOMBI CTEPEOMETPHH
MapanjeabHOCTh NPSIMBIX UM IJIOCKOCTeH ( 19 yacoB)
6 20.09 [TapannensHbIe PSMBIEC B IPOCTPAHCTBE
7 22.09 [TapanienbHOCTh TpeX MPSIMBIX YcTHBIN onpoc
8 27.09 [TapamienpHOCTD MPSAMON U INIOCKOCTH
9 29.09 Pemenue 3anau no teme: "' [lapamieabHOCTb MPSIMBIX U IJIOCKOCTEH. "
10 4.10 Pemrenue 3ama4 no teme: "' TlapaniensHOCTh NPSAMBIX U TUIOCKOCTEH. " VYcrHas paboTa 1o roTOBBIM uepTe-
Kam
11 6.10 CkpenmBaroniecs npsimele CamocrodrenbHas pabora
12 11.10 VYTIIBl ¢ COHAMPaBICHHBIMUA CTOPOHAMHU
13 13.10 Yron Mexay npsiMbIMU YcTHBIl onpoc
14 18.10 Pemenue 3anau no Teme: "yrisl MeXy NpsAMbIMH"
15 20.10 Konumponsnan paboma Nel no meme: " IlapaniieJbHOCTb NPSIMBIX H KontponbHas padota
ILIOCKOCTei."

16 25.10 [TapannenpHbIC TNIOCKOCTH YcrHas paboTa 1o TOTOBBIM YepTe-

JKaM




17 27.10 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH

18 8.11 Tetpasap

19 10.11 [Tapannenenunen CamocrosrenbHas paboTta

20 15.10 3amaun Ha TOCTPOSHUE CEUCHUI

21 17.10 3amaun Ha TOCTPOSHUE CEUCHUI YcTHBIN onpoc

22 22.10 Pemenue 3amau o reme: " [lapamensHble miockocTu."

23 24.10 Pemenue 3amgau o teme: " [lapamiensHbie miockocTu."

24 29.10 Koumponvnas paboma No2 no meme: "Illapannenvusvie niockocmu."” KontponbHas padota
IlepneHauKyISAPHOCTH NPAMBIX H I10cKoOcTell ( 19 yacoB)

25 1.12 [leprieHquKyNApHBIE IPSIMBIE B TPOCTPAHCTBE

26 6.12 [TapannenbHble npsAMble, NEPHIEHANKYISAPHBIE K IIIOCKOCTH YcTHbI onpoc

27 8.12 [Ipu3Hak nepneH MKy pHOCTH MPSIMON U TUIOCKOCTH

28 13.12 Teopema o npsAMOH, NEpIEHANKYIAPHON K INIOCKOCTH

29 15.12 Pemenune 3anad no teme: «lleprneHauKyIIpHOCTD MPSIMBIX U IIJIOCKOCTEN» VYcTHas paboTa 1o roTOBBIM uepTe-

Kam

30 20.12 Pemenue 3amaq o teme: «llepneHIUKYISIPHOCTD MIPSIMBIX U IJIOCKOCTEH

31 22.12 PaccrostHue oT TOUKH 10 TIOCKOCTH

32 27.12 Teopema o Tpéx nepneHANKYIsIpax CamocrosrenbHas pabora

33 29.12 Yroa Mexay npsiMod U TIOCKOCThIO

34 10.01 Pemenue 3aad no teme: «reopema o TpEX MEePHEeHIUKYISIPax»

35 12.01 Pemenue 3anau no Teme: «reopema o TpEX NEPHEHANKYIAPAX» CamocrodrenbHas pabora

36 17.01 Pemenue 3anau no teme: «Yron MeXIy OpsIMON U TUIOCKOCTBIO»

37 19.01 JIByrpaHHBIN yrou

38 24.01 [Ipu3Hak nepneHIMKyISIpHOCTH JBYX IUIOCKOCTEN Pabota B mapax

39 26.01 [IpsiMOyTOIBHBIN Mapasuienenunen




40 31.01 Pemenue 3a1au Ha MOCTpOEHUE CEUCHHI
41 2.02 Pemenue 3a1ay Ha TOCTpPOCHUE CEUCHHI Pemenue 3a1a4d mo roToBBIM uep-
TeXam
42 7.02 Pemenue 3amau o teme: « [IpaMOyroyibHBIN MapauieenuIe] »
43 9.02 Konmponsnaa paboma Ne3 no meme: «llepnenouxynaphole npameole 6 KonTponbnas pabota
npocmpancmee) (00MauiHA)
Mnozozpannuxu( 12 uacoe)
44 14.02 [TonsiTHE MHOTOTpaHHUKA
45 16.02 [TonsiTue MHOTOTpaHHUKA
46 21.02 [Tpu3sma, momaab MOBEPXHOCTU TPU3MBI YcTHbIN onpoc
47 28.02 Pewenue 3anau no teme: « Ilpu3ma, miomaas NOBEpXHOCTU IPU3MBI » CamocrosTenbHas paboTa
48 2.03 [Mupamuga
49 7.03 [TpaBunibHas nupamua
50 9.03 VYceuénnas nupaMua, mionaab NOBEPXHOCTH YCEUEHHON MUPAMHUIbI
51 14.03 Pemenwue 3amau o Teme: «[Tupamugar YcTHas paboTa 1o TOTOBBIM YepTe-
xKam
52 16.03 CummeTpusi B TPOCTPAHCTBE
53 21.03 [TonsiTHE MPaBUIIBHOTO MHOTOTPAHHUKA
54 23.03 ONEeMEHTB CUMMETPUY IPAaBUIIBHBIX MHOTOTPAaHHUKOB
55 4.04 Konumponvnas paboma Ned no meme: «Muozozpannuxuy Kontponbnas padota
Bexmoput 6 npocmpancmee (10 uacos)
56 6.04 AHanu3 KOHTPOJILHOM pabOTHI VYcTHbIl onpoc
57 11.04 [TonsiTHE BEeKTOpa, paBEHCTBO BEKTOPOB
58 13.04 CrnoxeHue ¥ BBIYMTaHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB
59 18.04 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB
60 20.04 YMHOXEHHEe BEKTOpa Ha YHCIIO




61 25.04 KomrianapHbie BEKTOPBI, TPABUIIO Mapajuieenumnea

62 27.04 Paznoxenune BekTopa 1o TpéM HEKOMILIaHAPHBIM BEKTOPaM

63 2.05 Paznoxxenne BekTopa 1o TpéM HEKOMITJIAaHAPHBIM BEKTOpaM YcrHas paboTa 1o roTOBBIM uepTe-

Kam

64 4.05 Pa3nosxeHne BekTopa 1o TpEM HEKOMIUIAHAPHBIM BEKTOpPaM YceTHBIN onpoc

65 11.05 Konumponvnas paboma Ne5 no meme: «Bexkmopwt 6 npocmpancmee» KontponbHas padora
Iloemopenue (5 uacos)

66 16.05 AHam3 KOHTPOJIBHON pabOTHI

67 18.05 HtoroBoe nmoBTOpeHune Kypca reomerpuu 10

68 23.05 HTorosoe nmoBropenue Kypca reomerpun 10




KajennapHo — remaTnueckoe njanupopanue reomerpus 11 kiaace 2023 - 2024 yu.roja

Nen/m | lata npoBeaenust Bua xoHTpoOIs
ypoka
Tema ypoka (mpakTH4YecKHe, KOHTPOJIbHbIE,
JabopaTopHble padoThl)
IloBTOpPEHME
1 5.09 [ToBTOpenue marepuana 10 knacca
2 7.09 [ToBTOopenue matepuana 10 kiaacca
I'naBa 5. MeToa koopauHat B npocTpancTie (14 yacoB)
3 12.09 n. 42 IlpsmoyrosibHas cucTemMa KOOpPAWHAT B IPOCTPAHCTBE
4 14.09 1. 43 KoopauHaTsl BEKTOpa
S 19.09 . 43 KoopauHatel BeKTOpa
6 21.09 1. 44 CBs3b MeX]ly KOOpAUHATAMU BEKTOPOB U KOOPJIUHAT TOUYEK
7 26.09 . YcTHas paboTa 1o TOTOBBIM YepTe-
n. 45 Ilpocreiimue 3a1a41 B KOOpAXHATAX M
8 28.09 . 45 Tlpocreiimue 3a1a4n B KOOpAWHATAX
9 3.10 Konmponsnaa paboma Nel no meme: Koopounamot u 6exmoput é npo- KonTpomnpHas pabota
cmpancmee
10 5.10 1. 46 Yroa MexIy BEKTOpaMH
11 10.10 1. 47 CxanspHOE IIPON3BEIeHNE BEKTOPOB
12 12.11 1. 48 Bpluncnenue yrioB MEXKIy HPSIMBIMU U INIOCKOCTSIMU CamocrodrenbHas pabora
13 17.10 m. 49, 50,51 .IentpanpHas cummetpus. OceBas CUMMETpUs. 3epKaabHas PaboTa B mapax
CUMMETpHSL.
14 29.10 m. 49, 50,51 . IlentpansHas cummetpus. OceBas CUMMETpHUs. 3epKaabHas
CUMMETpHSL.
15 24.10 n. 52 IlapamnenpHbIi IEpeHOC.
16 26.10 KontponsHas padora

Konumponvnas paboma Ne2 no meme: Memoo koopounam ¢ npocmpan-




cmee

I'naBa 6. luamuap, konyc u map ( 16 gacos)

17 7.11 . 53,54 Ilonsitue nunuHapa. [1nomaas noBEepXHOCTH HUIUHAPA.
18 911 . 53,54 .Ilonarue nunuuapa. [lnoimans NoOBEpXHOCTH IUIIUHIpA. Z;;Haﬁ paboTa 1o roToBLIM HepTe-
19 14.11 n. 55,56,57. TlonsTtue xonyca. [lnomans moBepXHOCTH KOHYyca. Y CEUEHHBIN
KOHYC.
20 16.11 n. 55,56,57. Tlonsitue xonyca. [lmomanp MOBEpXHOCTH KOHYcA. Y CEUEHHBIH
KOHYC.
21 21.11 1. 58,59 Cdepa u map. YpaBHueHue cepsl.
22 23.11 . 58,59 Cdepa u map. YpaBHeHHE CHEPHI. CamocrositenbHas pabora
23 28.11 n. 60 B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH.
24 30.11 n. 60 B3aumHoe pacnonoxenue chepsl U IIOCKOCTH.
25 512 n. 61 KacarenpHast mmockocTs kK chepe i;:faﬂ padoTa 1o roTOBBIM YepTe-
26 7.12 1. 61 KacarenbHas IIIOCKOCTB K cdepe
27 12.12 1. 62 TTnomanms cdeps CamocrosiTenbHas paboTa
28 14.12 . 62 Ilnomans cheps
29 19.12 Pemenwne 3ana4 no Teme: Tena BpamieHus..
30 21.12 Pemenne 3a1au no Teme: Terna BpameHus. YCTHBIN 0mpoc
31 26.12 Pemenue 3amay o Teme: Tena BparieHus..
32 28.12 Koumponvnana paooma Ne3 no meme: Tena epauwienusn KonrponbHas padora
I'nmaBa 7. O0bembl Tes1( 20 yacon)
33 9.01 . 63,64 Ilonstue o6breMa. OOBEM MPSIMOYTOIBLHOTO TIApaJUIEIeTUIIea
34 11.01 OO6BEM NpAMOYTOILHON MPU3MBI, OCHOBAHUEM KOTOPOM SIBISIETCS MPSAMO-
YTOJIBHBIN TPEYTOJIbHUK
35 16.01 m. 65 O0beM NpIMON MPU3MBI
36 18.01 n. 66 O0bem nuIMHIpa
37 23.01 1. 66 OGbeM LUIHHIPA CamocrosiTenbHast paboTa
38 25.01

. 67 Bpraucienne 00beMOB TEJ C TOMOIIBIO HHTETpaa.




39 30.01 . 68 OO0beM HaKJIOHHOW TTPU3MBI
40 1.02 1. 69 O6beM nupamubl
41 6.02 1. 69 O6BeM MUpaMuIbl CamocrositenbHas paboTa
42 8.02 . 70 O6bem KoHYyca
43 13.02 n. 70 O6bem koHyca
44 15.02 Konmponovnaa paboma Ned no meme: O6vém yununopa u Konyca KonTposbHas pabora
45 20.02 n. 71 O6bem mapa
46 22.02 n. 71 O6bem mapa
47 27.02 n. 72 O0beM mapoBOro CerMeHTa, IapOBOTO CII0sI, CEKTOpa
48 29.02 . 72 O0beM IapoBOro CErMeHTa, IapoBOro CJI0s, CEKTOpa CamocrosrenpHas pabora
49 5.03 n. 73 [lnomans chepsr
50 7.03 Pemenue 3amau na Temy: [lnomans cepsl
ol 12.03 Pemenue 3aau Ha Temy: [Tnomans chepsl
52 14.03 Konmponovnasa paboma Ne5 no meme: O6vém wapa u niowads cgepot KouTtposbHas pabora
Hrorosoe nopropenue kypca reomerpuu 10-11 kiaaccos (16 yacoB)
53 19.03 AKCHOMBI CTEpEOMETPUU
>4 21.03 [MapannenbHOCTh MPSAMBIX, TPSIMOUN U MIOCKOCTH i:;Haﬂ paoTa o roToBkIM Hepte-
55 2.04 [lepneHauKyISIpHOCTD MPSAMOM M TUIOCKOCTH. TeopeMa o0 TpEX NepreHanKy-
JsIpax.
56 4.04 [lepneHauKyISIpPHOCTD MPSAMOM M TUIOCKOCTH. TeopeMa o TpEX NepneHIuKY-
JsIpax.
57 9.04 JByrpanHusbiii yroi. [leprneHauKyasspHOCTb IIOCKOCTEM.
58 11.04 [Mapannenenunen, mpu3ma, MUPaMUIA, TUIOMIAIA UX TOBEPXHOCTEH.
59 16.04 [Mapannenenunen, npu3ma, MUPaMUIA, TUIOMIAIA UX TOBEPXHOCTEH. i;;HaH paboTa o roToshIM Hepte-
60 18.04

Pemrenne 3aaa4 Ha CCUCHUC MHOI'OIrpaHHUKOB




61 23.04 Pemnenue 3a1a4 Ha ce4eHHE MHOTOIPaHHUKOB CanmoctoTenkHas pagora
62 25.04 Bekrops! B npoctpanctse. [leiicTBus Haa BekTopamu. CKallsipHOE IPOU3Be-
JIeHHE BEKTOPOB.
63 30.04 Lunuuap, konyc u map. Ilnomany ux HOBEPXHOCTEN.
64 7.05 KomOuHamu ¢ onucanHsIME chepamu
65 14.05 Pemenue 3ananuii EI'D
66 21.05 Pemienue 3amanuii EID
67 23.05 Pewtenue 3aganuii EI'D
68 28.05

Pemenue 3amanuii EI'OD




IMPUJIOXXEHUE: BocriurarensHast KOMIIOHEHTA

JIMUHOCTHBLIE PE3VYJIbTATbBI
JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl yaeOHOro mpeamera «MaTeMaTHKa) XapaKkTepU3yIOTCA:

I pasicoanckoe socnumanue:

c(OPMHPOBAHHOCTBIO I'PAXKJAHCKON MO3ULIUU 00YYaIOLIerocs Kak akTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOro 00IEeCTBa, IPEACTaBICHUEM

0 MaTeMaTHYECKUX OCHOBAX ()YHKIIMOHMPOBAHUS PA3IUUHBIX CTPYKTYP, SBICHHH, IPOLETYp IPaXkIaHCKOro 00mecTBa (BEIOOPHI, OPOCHI U TIP.), yMEHUEM B3a-
UMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBHMHU C UX (PYHKLUSAMHU U HA3HAUEHUEM.

Hampuomuqecxoe eocnumanue.

c(OpMUPOBAHHOCTBIO POCCUICKON IpayKIaHCKOW MAEHTUYHOCTH, YBAKEHUS K MIPOLUIOMY U HACTOSILIEMY POCCUIICKOM MaTeMaTUKU, IEHHOCTHBIM OTHOIIIEHUEM
K JIOCTHXKCHHSIM POCCHIMCKHUX MaTEMAaTUKOB M POCCHICKON MaTeMaTU4eCKOM IIKOJIbI, K UCIIOJIb30BAaHHUIO 3TUX JOCTHKEHHI B APYTrUX HAYKaX, TEXHOJIOTHSIX,
chepax S5KOHOMHKHU.

AyX06Ho-HpascmeenHo20 60CHUmManusl:
OCO3HAaHHEM JAYXOBHBIX [IEHHOCTEN POCCUICKOT0 Hapoia; COPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MTPAKTHUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKH U IESITEIbHOCTHIO YIYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHBOTO OYAYyIIEro.

Ocmemuyeckoe sochumanue.
OCTCTUYCCKHUM OTHOHICHUEM K MUPY, BKIIHOYasd 3CTCTUKY MATEMATHYCCKUX SaKOHOMepHOCTeﬁ, O6’beKTOB, 3aaay, peH.IeHHfI, paCCYH(HeHHﬁ; BOCIIPUUMYNBOCTBIO
K MaTCMaTHYCCKUM ACIICKTaM Pa3JIMYHbBIX BUAOB UCKYCCTBA.

Duzuueckoe 6ocnumanue:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTUYeCKHe 3HaHUS B UHTepecax 3/J0pOBOT0 U 6e30macHOro oopasa KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K
CBOEMY 3/I0POBBIO (37J0pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXXUM 3aHITUN U OTJIbIXA, peryisipHas (u3nueckas akTUBHOCTh); (PU3UUECKOrO COBEPLICHCTBOBA-
HUs, IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIILHON JACATENBHOCTBIO.

Tpyoosoe socnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOII00US; HHTEPECOM K pa3InuHbIM cepam mpodhecCuoHaTbHOM AeSITEIBHOCTH, CBA3aHHBIM C MAaTEMaTHKON
U e€ MPUIOKESHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayieit mpodecc 1 pean30BbIBaTH COOCTBEHHBIE )KM3HEHHBIE TUTAHBI; TOTOBHOCTBIO M CIIO-
COOHOCTBIO K MaTeMaTUYECKOMY 00pa30BaHUIO M cCaMOOOPa30BaHHIO Ha MPOTSXKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PELICHUH MpaKTUYe-
CKHX 3a/1a4 MaTeMaTUYECKOW HaNPaBIEHHOCTH.

IKonoeuyeckoe socnumaHue:
c(OPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPbl, TOHUMAaHUEM BIHUSHHSI COIIMATIEHO-DPKOHOMUYECKHX IIPOIECCOB HA COCTOSIHUE MPUPOAHON M COLMANIBHOMN Cpe-
JIbl, OCO3HAHUEM TII00aJIBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIeM; OpUeHTalell Ha IPUMEHEHNE MaTeMaTHYeCKIX 3HAaHUM JJIs pelIeHus 3a1a4 B 00JacTu




OKpY’KaloIIen cpepl, IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXKHBIX TOCJIEICTBUHN IS OKpYXkaroleil cpenpl. LleHHOCTH Hay4HOTO 1Mo3HaHUs: C(HOPMHUPO-
BAaHHOCTbKO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM NMPAKTHKH, IOHUMaHUEM MaTeMaTHYeCKOH HayKu
Kak c(epbl YeIOBEUECKON ACITEIBHOCTH, 3TANIOB €€ Pa3BUTH U 3HAYMMOCTH JIJISl pa3BUTHS LIMBUIM3ALIMH; OBJIA/ICHUEM SI3bIKOM MAaTEeMaTHKU U MaTeMaTH4e-
CKOH KyJIbTYpOM KaK CpPE€ICTBOM ITO3HAHUSA MUPA; TOTOBHOCTBIO OCYHIECTBIIATH IPOCKTHYIO U MCCIIENOBATEIbCKYIO NE€ATEIbHOCTD HHANBUAYAIBHO U B TPYIIIE.



